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Welcome Address

Mr Luther Wenge, Governor of Morobe Province; Mr Valentine Kambori,
Chairman of the organising committee; distinguished guests; ladies and gen-
tlemen.

It is my great honour and privilege to deliver this address to the Papua New
Guinea Food and Nutrition 2000 Conference. I note the very full program for
the conference with about 120 papers to be presented and the wide breadth
of topics to be covered. In particular, I note that the meeting has been struc-
tured so as to deliver outcomes for policy and programs for the Government
of Papua New Guinea. It is an appropriate time for reflection and regrouping
at the start of a new century and a new millennium and in the 25th year of our
national independence.

The severe and widespread drought and associated frosts in 1997 provided
a wake-up call for all of us. We were reminded that we cannot take food pro-
duction, food security and nutrition for granted in PNG. It was only when
there was a partial collapse of the food production system that we realised
how important these issues are in PNG. Sometimes we are so preoccupied
with other issues that we forget that the bulk of the PNG population live in
rural villagers and produce most of their own food requirements.

Mr Chairman, my government takes the issue of food security and human
nutrition most seriously. The government has recently approved the Food
Security Policy paper. This document has laid the broad framework for
achieving food security for all people in PNG. The next phase of our strategy
is to define the detailed policies that will allow us to achieve these broad
aims. We need to know what programs we should set up, where to place pri-
orities in seeking assistance from our donor partners and what action plans
we must put in place. This conference is most timely in helping us achieve
these objectives. The information to be delivered here during this week, the
debates and the discussion, will form the basis for our more detailed policies
and programs. Again, I note with pleasure the way in which the conference
has been structured to achieve these outcomes.

Mr Chairman, the government is aware that there has been extensive
research on food production and issues relating to food security. We also
know that there has been considerable development experience over many
decades, both before and after independence 25 years ago. However, we are
conscious that much of this information and experience is not readily avail-
able to help us with the challenges of today. We know much research
remains unpublished and is thus effectively unavailable to most of us. The
government is also aware that considerable development experience, both
positive and negative, remains untapped. This experience has been acquired
by national government staff, those who work at the provincial and local
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government levels, workers from overseas, various nongovernment organi-
sations (NGOs), the churches and many villagers themselves.

This major conference provides an important opportunity to draw on some
of this rich experience, for you to exchange your ideas and experiences and
to record them for the future. I have noted in the conference program the
impressive list of people who will give papers, chair sessions and act as
reporters for the conference. There is indeed a considerable body of exper-
tise assembled today in this room. [ urge you all to work together during this
coming week to share your experiences; to identify the gaps in your collec-
tive knowledge that we might address through research and development
activities; and to contribute to a positive outcome from the conference. This
can only result in improvements in food security for both rural and urban
Papua New Guineans.

Mr Chairman, allow me to return to the major food shortages and other
disruptions to the economy that occurred during the 1997 drought and frosts.
We were reminded that we are not immune to extremes of nature or indeed
to human-made disasters. I note that the conference organisers have devoted
all of tomorrow to analysis and reflection on the events of three years ago. I
also see from the program that you will be examining these issues from a
number of perspectives, including NGOs, commercial food suppliers, donor
organisations as well as that of government. This examination will take
place at a number of scales, ranging from national to that of individual
village communities. It is important that we reflect on what we collectively
did well and what we could do better next time there is such an emergency.
We also need to examine how best to equip PNG for future food shortages,
whether the causes are climatic extremes or other sources.

It is extremely important that this rich experience is documented in a per-
manent form through the conference proceedings. This will provide the
blueprint for future policy and action. I am told that many actors in the 1997
drought drew extensively on previous experience from the 1972 and the
1982 droughts and frosts. This was possible because the previous food short-
ages had been extensively documented by participants, observers and ana-
lysts of these earlier events. Our generation also carries that responsibility
for the future and I congratulate you on not shirking that responsibility.

Mr Chairman, international collaboration is important for any nation in the
contemporary world. It is only through such collaboration that we will
advance our knowledge and information base. This is vital for the develop-
ment of any nation, but it is especially true for a nation such as PNG that
joined the family of nations barely a generation ago. I am told that 25 par-
ticipants have come from overseas countries to participate in your delibera-
tions, and that they come from as far as Holland, Switzerland and Japan as
well as from our Pacific neighbors of the Solomon Islands, Australia and
New Zealand. 1 see that the overseas participants will present or jointly
author many papers. I extend my warm greetings and welcome to those of
you who have come from afar to work with us, and thank you for giving your
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time to this meeting. The government wishes to enhance linkages both
within PNG and with interested people from overseas. This conference pro-
vides a venue for such collaboration.

I am also told that people from three Australian institutions have made a
significant contribution to this conference. The first is The Australian
National University (ANU), which has provided 10 of the speakers at the
conference, and has made a significant input to its organisation. Staff and
students from the ANU have been working in PNG for almost 50 years and
their continuing involvement in the development of PNG is greatly appreci-
ated. The second institution that is providing significant assistance is the
Australian Centre for International Agricultural Research (ACIAR). ACIAR
will publish the conference proceedings and has supplied an editorial team
to help with this process. Senior staff from a number of our national institu-
tions in the Renewable Resource Sector will meet with our ACIAR partners
in a month’s time to conduct a major review of the future of our joint col-
laboration. Your discussions here, and especially the Friday afternoon work-
shop on Research Priorities for Food Production, will help to guide these
discussions. Finally, it would be remiss of me to omit to mention the inputs
made by our major donor agency, the Australian Agency for International
Development (AusAID). Some of their contractors have been very involved
in organising the meeting, as part of the Australian Contribution to the
(PNG) National Agricultural Research Systems (ACNARS) project. We
appreciate the help from AusAID and this particular project, and AusAID’s
ongoing commitment to the development of PNG.

It is obvious that a huge amount of work has been undertaken by many
people to prepare for this conference. I congratulate the Chairman of the
Organizing Committee, Mr Kambori, and his entire team. I also congratulate
the conference hosts, the National Agricultural Research Institute and the
Department of Agriculture and Livestock. You have done the hard work and
it is now up to everyone here to make this a successful meeting.

Before I conclude my remarks, I wish to highlight the outcomes that the
government wants from the Papua New Guinea Food and Nutrition 2000
Conference. We are seeking the following:

1. Firstly, we wish to see that the research and development issues
arising from your meeting that are relevant to food production, food
security and nutrition are incorporated into our Medium Term Devel-
opment Strategy.

2. In particular, we seek guidance on policies and programs that we
should adopt that will enhance food security and reduce the impact of
natural disasters.

3. The government wants greater collaboration and networking of those
involved in research and development. We want to see greater inter-
action of people both within PNG and with overseas-based partners.
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4. We also wish to establish mechanisms for research and development
planning between national agencies, provincial governments and the
regional secretariats within the context of the new organic law.

5. Finally, we ask you to highlight gaps in our knowledge. We need to
know where significant research and development activity has been
conducted but where the information is not readily available for
today’s practitioners. The government anticipates your recommenda-
tions for a number of major reviews, as we reflect on the considerable
progress of the past century and as we prepare to address the chal-
lenges of the new century and millennium.

Again, I offer my congratulations to the Department of Agriculture and
Livestock and to the National Agricultural Research Institute for hosting this
important meeting. On behalf of the Government of PNG and the Prime
Minister, I wish you every success. We look forward with anticipation to
receiving the results of your detailed recommendations which will help the
government move towards our goal of food security for all in PNG.

The Honourable Mao Zeming
Deputy Prime Minister and Minister for Agriculture
Papua New Guinea
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Welcome by the Chairman of the
Organising Committee

Welcome to the Papua New Guinea Food and Nutrition 2000 Conference.
Your participation either as a presenter of a paper or a poster or as a contrib-
utor is very important to this Conference. We value your presence as an indi-
vidual or as a representative of an organisation. Many important issues will
be debated over the next five days. The only way to achieve optimal results
is through cross-sectoral partnerships and alliances, and we are greatly
encouraged by the broad range of institutions and organisations that are rep-
resented here today.

This conference is the event of the year for research and development
planning for food production, human nutrition and food security. We will
not assemble such a broad group of expertise in food production and nutri-
tion at any forum in PNG this year, and perhaps not for some years to come.

Whilst there has been a lot of talk and many initiatives in food security
policy, it has remained basically in the domain of conceptual frameworks
and principles. Many of the pre-existing planning frameworks are inade-
quate because they have relied on outdated data and information. Further-
more, many of the policies made by international agencies are based on
inadequate data or assumptions that are not relevant to the food supply
systems and dietary patterns of the majority of Papua New Guineans.

The work still remains to update our knowledge and information, derived
from competent studies and investigations, so that issues of food security
can be addressed from a position of intellectual strength. In this manner, the
essence of this conference is to share knowledge, experiences and ideas on
a broad range of issues, and to draw lessons and directions for realistic inter-
vention programmes for the future.

Some of you have come from as far as Europe and Japan, and some of you
have come from closer to home, from Australia, New Zealand and the
Solomon Islands. We acknowledge your invaluable contribution and profes-
sional friendship and passion for the issues of PNG agriculture, and thank
you for making this effort to be with us. We also appreciate the presence of
the Solomon Islands contingent who, despite the civil uprising, have come to
contribute to this conference. Thank you.

Today we remember three special friends of ours who supported and were
committed to this process but who passed away recently. They are the late
Alfred Bala, former Director of the Food Security Branch of the Department
of Agriculture and Livestock (DAL); the late Balthasar Wayi, former First
Assistant Secretary in DAL; and the late Stephen Eka, a prominent member
of the National Agricultural Research Institute (NARI) council. All three men
were great believers in science-based knowledge, and we certainly feel their
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absence. For me the late Balthasar Wayi's sudden passing away on Sunday
18th June 2000 was a real tragedy. Up to his death, he gave us his fullest
support in organising the conference and I salute him for his conviction and
commitment as a member of the Conference Organising Committee.

We are indebted to the sponsors who responded to our requests in this time
of financial constraint. Your generosity has allowed this conference to
happen. If we depended on our own institutional funding, this conference
would not have been possible. My many thanks to Trukai Farms, the major
sponsor; to the Australian Agency for International Development (AusAID),
the European Union and Ok Tedi Mining Ltd, for their substantial sponsor-
ships; to Arnott’s Biscuits Ltd and Progera Joint Venture for their contribu-
tions; and to the Australian Center for International Agricultural Research
(ACIAR), which is making a substantial contribution to the editing and pub-
lishing of the conference proceedings. I also acknowledge the substantial
technical and operational assistance of the AusAID-funded Australian Con-
tribution to the (PNG) National Agricultural Research Systems (ACNARS)
project in NARI and The Australian National University.

As to my committee members, your performance is a benchmark for
future generations to follow. Despite certain criticism from expected quar-
ters, you excelled in your duties to make this conference happen. Thank you,
Dr Mike Bourke, Matthew Allen, Sharryl Ivahupa, Ipul Powaseu, Stephen
Mesa, Philip Vovola, Dr Geoff Wiles, Peter Manus, Bernard Maladina,
Sivasuprimamian and our late colleague Balthasar Wayi.

May this conference give us all a true platform to stand upon to make food
security a reality in PNG. I look forward to meeting you all individually and
making acquaintances that will last, for the improvement of food production
and nutrition in PNG.

Happy deliberations,

Valentine Kambori
National Agricultural Research Institute
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Farewell to Balthasar Michael Wayi

Balthasar Wayi was born in Sohoneriu village, Manus Province, on 30
October 1953. He received his initial formal education at Patu Primary
School on Manus Island and Mongop High School on New Ireland.

I first met Balthasar Wayi, simply Wayi to those knew him, when he
joined the Land Use Section of the Department of Primary Industry imme-
diately after he graduated from the University of Papua New Guinea in 1976,
with a B.Agr.Sc. degree. With his easygoing manner and application to the
job, it was easy to get to like him both personally and as a colleague, and so
we developed a close friendship that strengthened with time.

Wayi was later awarded a Postgraduate Diploma from Massey University
in New Zealand, and then obtained a M.Sc. degree in Soil Science from the
State University of Ghent, Belgium.

Wayi always had a deep interest in the welfare of all those around him: his
immediate and extended family; and his coworkers and their families. When
his nephew was diagnosed with leukemia in 1993, Wayi not only used his
personal financial resources to ensure that his nephew received the best
available treatment in Brisbane, but he also used his entitlement under fur-
lough leave to be in Brisbane to look after the young man while he was
receiving treatment. This, to me, displayed Wayi’s true character.

Wayi was sincere and untiring in his efforts to promote development for
the rural areas of PNG. He honed his scientific skills and his understanding
of the nation’s renewable natural resources to a level that enabled him to
appreciate the big picture. As a result he had a broad vision for the develop-
ment of PNG’s agriculture.

With his untimely passing in June 2000, PNG has lost its first national soil
scientist. He worked hard on developing an understanding of land—plant
interaction and thus became one of the most competent scientists that I
worked with in the complex job of assessing Land Use Capability. He was
always ready to adopt a new approach and took on the coordinating role of
the PNG Resource Information System with enthusiasm. In this capacity, he
demonstrated his true leadership ability. After progressing through the
public service ranks from Chief Land Use Officer to Director of Research,
he was First Assistant Secretary for Provincial and Industry Support Serv-
ices at the time of his death. His death is an incalculable loss not only to land
evaluation work in this country, but also to the achievement of the broader
goals of sustainable development for PNG and the promotion of agriculture
in this country.

David F. Freyne
National Mapping Bureau, Port Moresby, PNG
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An Overview of Food Security in PNG

R. Michael Bourke™t

Abstract

People have adequate food security when households have the capacity to access sufficient food at all times,
either through self-production or through market purchases. Overall, food security is high in PNG as most rural
people have access to land and can grow most of their food requirements. The food security situation is
considerably better in PNG now than it was before the Pacific war. This is because high-yielding staple crops
have been adopted and people have access to cash income that can be used to purchase food. The adoption of
new staple crops provided a once-off benefit, however, and this phase is now ending in PNG.

Food supply problems may be short term or long term. Short-term threats include climatic extremes such as
frost and excessive rainfall, cycles in planting rates and human disease epidemics. Long-term threats include
very low cash income and land degradation associated with population increase. There are policy implications
for both these types of threats. These relate to improvements in subsistence agriculture and to cash income.
Reducing rural and urban poverty and increasing the diversity of cash income sources are also likely to have
other positive implications beyond increasing food security.

IN PNG threats to food security may arise from
shortfalls in subsistence food production, very low
cash income or both. The threats may be short term
(such as those caused by an extreme climatic event) or
long term (such as very low cash income and no access
to land). This paper considers food security at the
national, regional and subregional level, but not at the

* This paper is dedicated to the memory of the late Kana
Aburu, an agronomist from the Samarai area of Milne
Bay Province, a friend and colleague. He died 18 years
ago this month. Thirty years ago, we shared an office at
the Lowlands Agricultural Experiment Station at
Keravat when we were both recent graduates and starting
our careers in PNG agricultural research. At the time of
his death in 1982, he was the Agronomist-in-Charge at
DPI Aiyura. He was a clear logical thinker, and a
dedicated hard-working agricultural scientist. His
premature death robbed PNG of one of her best and most
devoted scientists.

T Department of Human Geography, Research School of
Pacific and Asian Studies, The Australian National
University, Canberra, ACT 0200, Australia.

Email: rmbourke@coombs.anu.edu.au

household level. Thus, the vulnerability of certain age
or gender cohorts is not addressed here. A distinction
is made between the situation before and after 1870
when the country was first permanently settled by
Europeans, which brought many changes, including
changes to food security.

Definitions of Food Security

Food security and some associated terms have been
defined by the Food and Agriculture Organization
(FAO 1998) as follows.

* Food security exists when all people, at all times,
have physical, social and economic access to
sufficient, safe and nutritious food that meets their
dietary needs and food preferences for an active and
healthy life.

* Household food security is the application of this
concept to the family level, with individuals within
households as the focus of concern.

* Food insecurity exists when people are
undernourished due to the physical unavailability of



food, their lack of social or economic access, and/or

inadequate food utilisation. Food insecure people

are those individuals whose food intake falls below
their minimum calorie (energy) requirements.

* Vulnerability refers to the full range of factors that
place people at risk of becoming food insecure. The
degree of vulnerability for an individual, household
or group of persons is determined by their exposure
to the risk factors and their ability to cope with or
withstand stressful situations.

Malnutrition is an outcome of poor long-term or
short-term food security. The most significant form of
malnutrition in PNG is protein—energy malnutrition,
which affects both children and adults (Marks
1992:38).] Protein—energy malnutrition has been
attributed to a number of factors, including protein
deficiency and dietary bulk; that is, insufficient con-
centrated energy (oils and fats) in people’s diets
(Marks 1992:42).

This paper draws on a number of sources and expe-
riences. In particular, it is informed by food shortage
experiences over the past 60 years, especially those in
1972 and 1982. Many of these observations are sum-
marised in a series of papers in a special collection
edited by Allen and Brookfield (1989). The paper also
builds on a study of the causes of subsistence food
shortages in the highlands that drew on historical data
from the mid-1930s to the mid-1980s, as well as long-
term village and market surveys and agronomic trials
(Bourke 1988). I was personally involved in
describing and assessing food shortages in 1972, 1979,
1982 and 1984, and helped organise a national assess-
ment of the impact of the major frosts and droughts in
1997 (Allen and Bourke 1997ab; Bourke 2000).

Food Security in the PNG Context

Food security in PNG is increasingly being defined in
terms of food imports, particularly rice and wheat from
Australia. PNG is one of 83 countries defined by the
FAO as low-income food-deficit countries (FAO
2000). Most are in Africa and Asia, but 7 of the 83 are
Pacific Island nations. The classification is based on
low cash incomes and the nation being a net importer
of basic foodstuffs. Official documents in PNG now
commonly refer to PNG as having poor food security.
For example, the following appears in the National

. The other forms of malnutrition in PNG are nutritional
anaemia, noncommunicable diseases, including obesity
and diabetes, and iodine deficiency disorders (Marks
1992: 34-35).

Agricultural Research Institute (NARI) Corporate
Plan for 2000-2004.2

PNG has been identified by FAO as a country with poor
food security. This is evident in the increasing volumes
of food imports, declining purchasing power and indi-
cators of malnutrition. The annual agricultural growth
rate is only 1.0%, which is much below the population
growth rate of 2.3% (NARI 2000:13).

One more example will illustrate this point. The
next statement is a quote from the PNG National Food
Security Policy 2000-2010 document (DAL 2000):

PNG is one of the 77 countries classified as Low Income
and Food Deficit Country by the FAO of the UN. This
is based on the increasing food imports as well as per
capita dietary energy supply. The above situation is
alarming considering the fact that the majority of PNG’s
population is rural based ... From 1980 to 1990, the
agriculture sector grew by an average of 1.7% per year
while the population growth was 2.3% per year, which
led to a decline of almost 20% in per capita income in

rural areas.>

1 disagree with both the tone and substance of these
statements. There are both short-term and long-term
food supply problems in parts of the nation, but most
Papua New Guineans, both rural and urban, have good
access to food and can meet their minimum calorie
requirements. There are more widespread problems
with access to food of adequate quality, especially
high protein and energy-dense foods, including oils
and fats. Notwithstanding these problems, PNG
should not be classed as a food-deficit country.

All indications are that domestic food production
has more or less kept pace with rural population
growth. As well, there are no signs of declining food
intake in rural PNG. My extensive field observations
indicate that marketed domestic food production has
increased steadily over the past 25 years, and has

2. In fairness, it should be noted that the NARI Corporate
Plan includes programs on food production, cash crop
diversification and management of agricultural resources,
which are the key factors for enhancing food security in
rural PNG.

3. The statement concerning agricultural sector growth of
1.7% (or 1%) per year is both misleading and outdated. It
appears to refer to the growth rate of export tree crops for
the decade 1981-90. This sector has grown faster in recent
years but, more importantly, this is not the same as the
growth rate of subsistence or marketed food production.
The statement appears in various forms, for example ‘Food
production, at present, is growing at a rate of 1% per year,
which is 1.3% slower than the population growth rate’ (see
The Role of Agriculture in the PNG Economy by William
Rauwal Gwaiseuk, in these proceedings).



accelerated greatly since 1998 following the devalua-
tion of the PNG currency and recovery from the 1997
drought and frosts.

The levels of food imports into PNG are not partic-
ularly high. Rural people consume an average of 24
kilograms of rice and 7 kilograms of flour per year.
Imported foodstuffs provide just one-sixth of the total
calories consumed by rural villagers (Table 1). The sit-
uation is different for the urban population, where the
population growth rate is over twice that for the rural
areas. Urban people consume three times as much rice
and flour as rural people and derive half their calories
from imported food (Table 1).

There has been a notable slowing in the consump-
tion of rice per person. Rice imports per person were
almost static for the decade 1991-2000. The growth
rates for the decades 1961-70, 1971-80, 1981-90 and
1991-2000 were 6.2%, 5.0%, 1.8% and 0.1% per
person per year respectively (Gibson 2001:Figure
5.4). The per capita consumption of wheat-based
foods is still growing, but again, the growth in con-
sumption has shown a substantial slowing over the
past decade. The growth rate fell from 5.8% per year
for the decade 1981-90 to only 1.4% per year for
1991-2000 (Gibson 2001:Figure 5.6).

These facts on food imports present a very dif-
ferent picture from that given in the PNG National
Food Security Policy document where it is concluded
that: ‘The long-term sustainability of the national
food security in PNG is precarious, based on the
present trend of over-dependence on imported food’
(DAL 2000:22).

Access to imported food when locally grown food is
scarce enhances rather than diminishes food security.
This applies on a scale ranging from individual house-

holds to national. An example of the former would be
a woman arriving home too late from a trip to town to
harvest garden food and who buys a small bag of rice
to feed her family that evening. Nationally, the value
of imported food is most obvious during a partial or
complete collapse of local food supplies, as was dra-
matically illustrated during the 1997 food shortages.
Following the drought and frosts in 1997, rice imports
increased from a forecast 170,000 tonnes to 236,000
tonnes in 1997-98 (including 8000 tonnes of aid rice
from Japan). This represented a massive 39% increase
in imports over the forecast sales. Most of the addi-
tional rice (75%) was purchased by rural villagers or
urban people to help their rural relatives. The
remainder was donated by the Japanese Government
(12%), or purchased by the PNG Government (8%) or
the Australian Government through AusAID (4%).
(See The Role of Rice in the 1997 PNG Drought by
Neville Whitecross and Philip Franklin, in these pro-
ceedings). Following the resumption of normal sub-
sistence food production, food imports declined
greatly to well below the levels before the drought.

In many discussions about food security in PNG,
there is confusion about the concepts of food security
and national self-sufficiency. This is addressed in the
paper Food Security in PNG by Mike Manning (in
these proceedings) and will not be discussed further
here. Food imports add to food security in PNG, as was
clearly demonstrated during the food shortages associ-
ated with the drought and frosts in 1997. The supply
systems for rice, flour and vegetable oil were capable
of responding rapidly and adequately so that alterna-
tive food to normal subsistence production was avail-
able during the crisis.

Table 1. Some population and food consumption statistics for rural and urban PNG.

Parameter Rural Urban All PNG
Estimated population (millions), 20002 4.0 0.7 4.7
Proportion of population (%) 86 14 100
Population growth rate (% per year)? 2.0 4.6 2.3
Rice consumption (kg/person/year)® 24 66 31
Flour consumption (kg/person/year)® 7 31 11
Rice plus flour consumption (kg/person/year) 31 97 42
Estimated proportion of total calories supplied by imported food (%)® 16 50 20

4Population estimates for 2000 are based on extrapolation from 1990 census data (McKay et al. 1999).
The source for food consumption figures is the 1996 PNG Household Survey (Gibson and Rozelle 1998); and The
Economic and Nutritional Importance of Household Food Production in PNG by John Gibson, in these proceedings.



It is sometimes suggested that people would face
famine if rice and flour imports were greatly dimin-
ished. Two episodes of reduced availability of
imported food in PNG over the past 20 years have
shown that villagers are capable of responding quickly
to reduced availability of imported food so that their
food supply is not compromised. The first occurred in
late 1979 and early 1980 when the PNG government
decided to reduce rice imports from the then rate of a
little over 80,000 tonnes per year to 75,000 tonnes per
year initially and then to 50,000 tonnes per year. The
restrictions were applied and the reduced supply was
reflected in lower availability for villagers, especially
at locations some distance from a main port, such as on
New Ireland. Villagers quickly responded by
increasing their plantings of subsistence crops, espe-
cially sweet potato. Following political pressure, espe-
cially by the then leader of the opposition, Julius Chan,
the import restrictions were abandoned.

A more serious partial restriction on the availability
of imported food (and other goods) resulted from the
blockade of Bougainville Province by the PNG Gov-
ernment during the civil war there in 1990-94.4 Again,
the response was a marked increase in the rate of sweet
potato plantings to replace the imported food. The
response appears to have been adequate and the quan-
tity of food was adequate during the crisis years.

There is a positive quality aspect with imported food
in that most of these imports contain more protein than
the traditional staple foods. Many foodstuffs, including
tinned meat, tinned fish and dripping, also contain
more concentrated energy. They are thus a valuable
supplement to the diet of rural villagers. All available
evidence indicates that, over the period in which cash
cropping has increased, there has been an improvement
in the growth of children. The effects on growth of chil-
dren are consistent with the observed secular increase
in the heights and weights of adults (Heywood and
Hide 1992: 213; and The Spatial Pattern of Child
Growth in PNG by Ivo Mueller, in these proceedings).
One of the benefits of cash cropping is that cash is
available to rural villagers to purchase food, mostly
imported, when subsistence food is scarce. It is likely
that at least part of the associated improvement in child
nutrition in rural PNG comes from improvements in
both the quality and quantity of villagers’ diets. In other
words, their food security has been enhanced by the
ability to purchase imported food.

4. A complete blockade of the province was made during part
of 1990, but this was steadily reduced over the next four
years (A.J. Regan, pers. comm., 2001).

For almost 50 years, the Australian administration
and later the PNG Government have encouraged
domestic rice production. Current production is negli-
gible, with less than 1000 tonnes being produced,
despite significant subsidies by a number of donors. It
is highly unlikely that any significant production of
rice or other grains will occur in PNG. This is because
returns on labour are too low compared with other
marketed foods or export tree crops. There is also a
technical reason in that the PNG market prefers
medium grain Japonica type, but the long grain Indica
type is grown in PNG. Some grain crops have failed in
the past for agronomic reasons, especially wheat,
which was trialled in the 1970s. Other grains,
including rice and maize, can be grown successfully,
but have failed and are likely to continue to fail as
smallholder cash crops because of very low returns on
villagers” labour inputs.

Food Security in ‘Old’ PNG

A distinction is now made between ‘old PNG’ and
‘modern PNG’. The break occurs in the early 1870s
with the arrival of Europeans and other outsiders.
There is another break in PNG history, including
food security, with the Japanese invasion in early
1942. Before 1870, and indeed 1942, almost all
Papua New Guineans devoted a significant propor-
tion of their productive life to food production. Secu-
rity of food supply was important, but it was by no
means the only determinant of the agricultural
systems used. Maximising returns on their labour
inputs was, and remains, a very important determi-
nant of people’s behaviour.

The threats to food security differed in each of the
major ecological zones before 1870, as did the solu-
tions that people devised. This is illustrated with one
example. In very high altitude locations (i.e. the 2200—
2800 metre altitude zone), the main problem was irreg-
ular frosts that destroyed the food crops, usually asso-
ciated with drought. Frost damage was most severe
near the bottom of basins where cold air collected,
such as the Kandep and Marient basins in Enga Prov-
ince. The other main threats were extended periods of
very high rainfall, drought and cycles in planting rate
(Bourke 1988). Food shortages were almost certainly
severe enough at times to cause an increase in the
death rate, as occurred more recently in the 1941
drought and frosts, and probably during the 1997
drought and frosts.

At high altitudes, there was a narrow crop base and
people were especially vulnerable to food shortages



because of their marked dependence on one food—
sweet potato. The large pig herds provided some
insurance, as did the irregular fruiting of karuka nut
(Pandanus julianettii and P. brosimos). When food
was scarce, villagers fed their animals less sweet
potato tubers. Fruiting of pandanus nuts was stimu-
lated by dry conditions, and thus a good harvest was
normally available after several months of drought or
soon after the return of rain. However, pigs and nuts
were not sufficient to sustain the human population
when the sweet potato crop failed. The strategy then
was to migrate to lower altitude locations, where food
was still available. High altitude dwellers maintained
long-term relationships with people who lived at
lower altitude places by giving them pigs, pig meat
and karuka nuts. Every decade or so, when their sweet
potato crop was destroyed, high altitude dwellers
would rely on these relationships in order to survive.
They would migrate to lower altitude places, where
the local people would feed them until they could
establish their own gardens and the families and pigs
could return home (Wohlt 1978).

Other zones also suffered major food scarcities.
People were quite vulnerable in the highland zone
(1200-2000 metres) and highland fringe (8001200
metres) where sweet potato was the main food source.
People who lived on some very small islands also had
greater food security problems because of the narrow
ecological base. In general, villagers in the lowlands
were much less vulnerable because of a more diverse
food supply and more alternative foods when staple
crops failed.

Despite these coping mechanisms, it is most likely
that the death rate increased greatly during major food
shortages. There is much oral evidence for this in the
immediate precontact and early postcontact period in
the highlands (e.g. Allen and Brookfield 1989; Bourke
1988). Records generated from tree growth and histor-
ical sources indicate that a very major drought
occurred in Java and elsewhere in Indonesia in 1664
and 1665, possibly the area’s largest drought over the
past 500 years (Brookfield 1989).5 Given the severity
of this drought in Indonesia, there is a high probability
that many people died in PNG. In certain locations,
during such a climatic extreme, it is even possible that
most of the people would have died.

5. Thetree ring data are from a tree felled in 1920, which was
about 400 years old (Brookfield 1989). Thus this record
extends from the early 1500s to 1920, after which rainfall
records are plentiful.

Food Security in ‘Modern’ PNG

Food security is generally good in modern PNG. This
is because a high proportion of the population is
engaged in subsistence agriculture; most people have
access to land for food production; there is a diversity
of subsistence food sources; and most people have
access to cash income with which to buy food when
subsistence supplies are inadequate.
Over the past 60 years, food security has been
greatly enhanced by two major factors. These are:
* changes in subsistence agricultural systems,
especially adoption of new staple crops; and
* access to cash income.

Changes in agricultural systems

A number of changes in agricultural systems have
greatly enhanced food security in PNG. The most
important is the adoption of introduced food crops,
and the subsequent changes that these have facilitated
in the agricultural systems, such as extended cropping
periods. Food crops that have been widely adopted in
PNG over the past 130 years, and especially over the
past 60 years, include sweet potato (in the lowlands
and highlands fringe), cassava, Xanthosoma taro,
potato (above 2000 metres), maize and pumpkin. New
cultivars of existing crops have also been widely
adopted, including triploid banana cultivars from Asia
and new sweet potato cultivars. The newer foods are
in general more productive than the older crops, par-
ticularly as soil fertility declines. Importantly, the
edible part of some of them can be stored on the plant
for long periods, such as cassava and Xanthosoma
taro. Some crops, especially maize and potato,
produce food relatively quickly.

The African yam (Dioscorea rotundata) was intro-
duced to PNG in the mid-1980s and it is steadily being
adopted in some lowland locations (see The Status of
Introduced White Yam in PNG by J.B. Risimeri et al.,
in these proceedings). However, this may be the last
new food crop to be widely grown in PNG as it is
unlikely that there are more food crops from else-
where, that could potentially lead to major improve-
ments to food security.

The newly adopted food crops have also allowed a
huge increase in productivity from the same area of
land over the past 60—100 years. This is the reason that
the area devoted to subsistence cropping (food gardens
plus fallow land) has increased only marginally over
the period 1975 to 1996, despite the high rate of popu-
lation growth (see Land Use and Rural Population



Change in PNG, 1975-96 by J.R. McAlpine et al., in
these proceedings). This increase in productivity has
accommodated population growth and increasing land
pressure. It has meant that villagers were able to
increase their food supply as pressure on land increased
and soil fertility declined. As with the adoption of new
species, future gains in productivity are likely to be less
than those experienced over the past 60—100 years.
Pressure on land, and some food supply problems, are
starting to become apparent in a small number of loca-
tions, mostly on very small islands with a land area of
less than 10 square kilometres and population density
of over 100 persons per square kilometre. It is likely
that these problems will become worse in coming
decades if rapid population growth continues in these
environments without other changes to the food supply
system.

Access to cash income

Villagers now use cash to buy food when their sub-
sistence crops fail, either completely or partially. The
main foods purchased include rice, flour, animal fat
and vegetable oil. Following the 1997 drought, the
focus within the PNG Government has been on the role
of rice and flour imports, which increased greatly in the
drought. However, villagers also buy significant quan-
tities of locally grown staple foods. This is reflected in
market prices, most noticeably in the highlands where
the price for sweet potato is quite sensitive to subsist-
ence production levels. People purchase food during
minor and major food deficiencies, which may be short
term or long term in duration. For example, a short-
term minor subsistence food supply problem may be
caused in a highlands household by a six-week inter-
ruption to sweet potato planting. This can be solved by
diverting relatively small amounts of cash to buy sweet
potato from a local market or rice from a store. In loca-
tions where subsistence food supply is inadequate in
the long term, for example households on resettlement
blocks that are mostly planted to export tree crops, vil-
lagers may gain a significant proportion of their calorie
needs from purchased food. The reliance on purchased
food was very apparent during the 1997 food shortages
when rice imports rose rapidly for that year only. But
the same pattern can be seen in minor food shortages,
such as the 1982 and 1984 problems, again more
common in the highlands because of the marked
dependence on just one staple food (Bourke 1988).

The use of cash to buy food when subsistence supply
is scarce has undoubtedly reduced trauma and the death
rate during food shortages. There is evidence that the
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death rate increased at some very high altitude loca-
tions during the 1941 frosts and drought. Yet this event
was only as severe as that of 1972, when there was no
indication that the death rate increased, even in loca-
tions where most subsistence crops had failed. In the
latter event, people survived through a combination of
food provided by the Australian Administration, their
own purchases and traditional coping mechanisms.

Thus access to cash is very important in enhancing
the food security of all Papua New Guineans, both
rural and urban dwellers. It is more important for food
security to increase the cash income of the poorest
people, rather than those in the middle-income or high-
income brackets.

Threats to Food Security in PNG

Short-term threats

Short-term threats to food security at a regional or

subregional level in rural PNG are caused by:

e frost;

+ excessive soil moisture;

* drought;

* large variation in planting rates; and

* other local events, such as clan fights and human
disease epidemics.

Frost occurs at altitudes as low as 1500 metres, but it
only becomes a serious problem at altitudes of 2200
metres and above. Light frosts are quite common, espe-
cially in the bottom of the high altitude basins, but they
cause only minor damage to crops. It is the repeated
severe frosts, such as those in 1972, 1982 and 1997, that
destroy sweet potato and other food crops. The most
severe frosts are associated with drought, but others
have not always coincided with droughts, including
those at high altitude locations in 1953, 1958, 1960,
1961, 1974 and 1980 (Bourke 1988).

Excessive soil moisture is an important cause of the
partial failure of sweet potato to bear in the highlands.
Episodes of rainfall of more than 250 millimetres per
month for 2—4 months result in saturation of the soil.
Newly planted sweet potato crops growing in these
conditions fail to bear normally. However, the
problem does not become apparent until harvest some
4-6 months later. Villagers and outside observers
often incorrectly attribute the resultant food shortage
to other causes, including the coffee harvest, clan
fighting, temporary local migration to harvest karuka
nuts and minor droughts. The El Nifio-Southern
Oscillation climatic perturbation is often character-
ised in PNG by several months of very high rainfall



early in the calendar year followed by a relatively
minor drought in the latter half of the year. This com-
bination of an excessively wet period followed, some
months later, by a minor drought results in a decrease
in sweet potato production that would have been very
minor if the mild drought was the only problem. How-
ever, the resultant food shortage is attributed solely to
the drought (Bourke 1988).

Although droughts cause food shortages in PNG,
only severe droughts lead to major shortages and these
are uncommon. Over the past 110 years, there have
been reasonably widespread droughts in 1997, 1987,
1982, 1972, 1965, 1942, 1941, 1931, 1914 and pos-
sibly in 1905, 1902 and 1896 (Allen 1989). However,
over this period, only those in 1914 and 1997 resulted
in major food shortages in much of the country. In gen-
eral, the impact of drought is overestimated by both
villagers and outsiders.

An important cause of food shortages in the high-
lands is large variations in the planting rate for sweet
potato. When food is scarce for whatever reason, men
tend to clear more land from fallow vegetation and
women increase the planting rate significantly. These
two factors operating together result in an oversupply
of food at 8-12 months after the start of the first food
shortage. People react to this abundance by changing
their behaviour again, with clearing of land from
fallow ceasing and the planting rate being reduced to a
rate much below the long-term mean. This results in a
second food shortage, which commences about two
years after the first one. This was a common pattern in
the highlands from the mid-1930s to the mid-1980s
(Bourke 1988). Interestingly, this pattern was not
repeated after the 1997 food shortages, nor are there
indications that it occurred two years after the severe
food shortages in the highlands in 1941.

Local events, including clan fights and disease epi-
demics, can cause subsistence food shortages locally,
but not on a broader scale. For example, the first
famine in PNG to be reported by an outsider occurred
in 1849-50 on Woodlark Island (Laracy 1973:136—
137). In mid-1848, influenza introduced by the mis-
sionaries ravaged the island and food gardens were
neglected. According to Laracy, this led to a recurring
pattern of epidemic, famine and population decline.

Long-term threats

Long-term threats to food security in rural PNG
arise from:
¢ low cash income; and
* land degradation.
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Low cash income is a risk factor for both urban and
rural people. People with even small cash-earning
capacity can buy food when their subsistence supplies
are inadequate. Cash income is most often derived
from sale of crops, including export tree crops, fresh
food, fish and betel nut, but other sources include
small-scale business, such as making ‘scones’ or
selling cigarettes, wage employment and remittances
from relatives working elsewhere. Communities at
greatest risk typically have poor access to markets, and
few or no educated relatives in wage employment.
These people are usually remote from services and
transport infrastructure is poor or nonexistent. Such
communities suffered most during the recent drought.
There is clear evidence that the death rate in a number
of remote locations rose greatly during the 1997
drought (see Drought, Famine and Epidemic Among
the Ankave-Anga of Gulf Province in 1997-98 by
Pierre Lemmonier; Subsistence at Lake Kopiago,
Southern Highlands Province, During and Following
the 1997-98 Drought by Rebecca Robinson; and
Impact of the 1997 Drought in the Hewa Area of
Southern Highlands Province by Nicole Haley, in
these proceedings).

The other major risk factor for long-term food secu-
rity is land degradation. Overall, this is not yet a major
problem in PNG. Although the environment for crop
production may be poor in many locations, the popu-
lation density tends to be very low to low in such
places. However, in a small number of locations, such
as the Nembi Plateau in the Southern Highlands, high
population density is resulting in environmental deg-
radation and poor crop performance. This situation is
more common on very small islands, such as some in
the Marshall Bennett Group in Milne Bay Province,
small islands south of Siassi Island, and several islands
off New Britain, Bougainville and New Ireland.

Vulnerable places and people

Given these threats to food security, who are vulner-
able and where do they live? I suggest that people
living in the following places have the greatest food
security problems in PNG:

* very high altitude locations;

* highland fringe locations; and

« very small and small islands where the population
density is high.

An example of a very high altitude location, where
cash income is very low, is much of Kandep District in
Enga Province. On the fringe of the highlands, people
are vulnerable where they depend on sweet potato as



their main food, where the environment is poor because
of steep landscape and very high rainfall, where roads
are poor or nonexistent and where cash income is very
low. Much of the highland fringe falls into this cate-
gory and these locations are often near provincial
boundaries. They include the Kaintiba area of Gulf
Province, the region surrounding Lake Kopiago in
Southern Highlands, Enga and Sandaun provinces, and
inland New Britain. (For more information on highland
and highland fringe locations see Mapping Land
Resource Vulnerability in the Highlands of PNG by
Luke Hanson et al., in these proceedings.)

The very small islands with high population density
are found in Milne Bay Province, and all Islands
Region and Momase Region provinces. There are
about 120 very small islands in PNG with an area of 1—
10 square kilometres and a population density of over
100 per square kilometre; and a further 20 small islands
with an area of 11-100 square kilometres and a popu-
lation density of over 100 per square kilometre. These
120 very small islands have a total estimated 2000 pop-
ulation of 35,000 people, while the 20 small ones have
a total estimated 2000 population of 55,000 people.

Other factors that could affect future food
security

There are a number of factors that could have a pos-
itive or negative impact on future food security. The
following would potentially improve food security in
PNG.

* Improved technology for food production,
particularly where people depend mainly on sweet
potato for their staple food.

» Improved food production technology focused on
vulnerable environments.

* Better access
transport.

to markets through improved
* Better access to markets through

marketing arrangements for cash crops.

improved

* Maintenance of roads, bridges, wharves and other
transport infrastructure.

* More information for rural villagers, especially on
subsistence and cash cropping.

 Increased prices for cash crops, both for export and
for the domestic market.

» Less urban poverty.

Two factors may have a major negative impact on
food security, but it is not possible to predict to what
extent. They are the HIV/AIDS epidemic and global
climatic change (see The HIV/AIDS Epidemic in
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PNG: Implications for Development and Food Secu-
rity by Clement Malau; and Potential Impact of Global
Climate Change on Smallholder Farmers in PNG by
Kasis Inape and Bill Humphrey, in these proceedings).

Some Policy Implications

Improving subsistence food production and cash
income for the poorest people are the best ways of
improving food security in PNG.

Domestic food production should be an important
policy target for the PNG Government. This means
focusing on crops that grow well in PNG and give
good returns on people’s labour, such as banana, sweet
potato, other root crops and sago. Attempts to produce
rice, wheat, buckwheat, maize, sorghum and grain
legumes have a high chance of failing, for agronomic,
marketing and economic reasons.

Subsistence agriculture

Targeted research is needed to improve subsistence
food production. Specific recommendations for crop
research are made elsewhere in these proceedings. For
sweet potato, which is the most important food crop in
PNG, research priorities include further evaluation of
cultivars; and a better understanding of crop/environ-
ment relationships, especially the effect of excessive
soil moisture or drought on crop yield. There is a need
to evaluate cultivars of the other main staple crops,
including banana, taro, yam and cassava. It is impor-
tant that there are PNG-based agricultural scientists
who have a good understanding of these crops and
how they react to environmental extremes. This is
especially important for sweet potato, given its pre-
dominant role in the food supply, its vulnerability to
soil moisture extremes and the marked dependence of
so many rural people on this one crop.

There is a need for research on soil fertility mainte-
nance techniques, including planted tree fallows,
transfer of organic matter (composting) and soil
erosion control. The most critical environments are the
highlands, the high altitude zone and small islands.

There is also a need for better monitoring of natural
climatic extremes, including very wet periods, frost
and drought. The imperative to do this is even greater
with the possibility of global climatic change.

Cash income

Improving cash income for the poorest people is
paramount. Given that they generally have poor access
to markets and services, poor or non-existent transport



infrastructure; and live in difficult environments for
agriculture, there are many difficulties in achieving
this. However, improvements to transport infrastruc-
ture, especially maintenance of rural roads, are likely
to improve food security.

Provision of information to rural villagers is critical
and has declined significantly over the past 20 years,
even as the level of English comprehension has
improved. For example, the most recent DAL Rural
Development Handbook was published in 1981.
There is only a very limited number of publications
now available, such as those produced by the Fresh
Produce Development Company, and villagers are
hungry for information on cash crops, animal produc-
tion and food production.

Better marketing will improve cash income and
food security. A good example of intelligent mar-
keting is the sale of organic coffee in retail packs.
Increasing the diversity of income sources, so that
people are less subject to fluctuations in prices for one
commodity, such as palm oil or coffee, will also
improve people’s ability to buy food when their sub-
sistence crops fail. Improving cash income for the
urban poor will also increase their food security, as
well as improve other aspects of their welfare.

Domestically marketed food has been one of the
greatest success stories in agriculture over the past 25
years. Despite the large gains made, there is still scope
for greater production and sales on the domestic
market. Commodity groups with the most potential are
fruit, such as mango, mandarin, rambutan; indigenous
nuts, including galip (Canarium indicum), karuka nut
(Pandanus julianettii), okari nut (Terminalia kaern-
bachii), sea almond (7. catappa) and Polynesian
chestnut (Inocarpus fagifer); staple foods, including
sweet potato, banana, sago, yam, taro and Xanthosoma
taro; and indigenous and introduced vegetables.

Conclusions

Reducing poverty and increasing the diversity of cash
income sources will have many positive implications
for urban and rural Papua New Guineans, not just
improved food security. These include enhanced
access to health; access to education, especially post-
primary school; and access to information.

The locations where villagers are at greatest risk
from food insecurity and other factors are now known
(Hanson et al. 2001). Hence it is possible to generate
policies and action plans that will increase food pro-
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duction, increase cash income and hence improve
people’s food security in these locations. Many obsta-
cles remain before these plans and policies can be
implemented. Action needs to be taken at many levels
and by many people. However, there are a number of
factors inhibiting implementation of such plans and
policies, given the weaknesses in many parts of the
PNG public sector. Addressing these difficulties is the
challenge over the coming decade.
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Food Security in PNG

Mike Manning”

Abstract

PNG has the opportunity to achieve food security and there are many ways this can be done. However, food
security is not the same as food self-sufficiency. Food security does not necessarily mean that we have to grow
all, or even some, of our food. The proportion of imported and home-produced food should depend on relative
prices and on the products that PNG can produce best. In planning for food security, the role of the government
is to provide research and development on food crops and cash crops. The market producers will eventually
determine the types of crops and the locations at which they are grown. Inefficient production of unsuitable
crops for PNG will divert valuable resources that could be used to successfully grow other more suitable crops.

The recent drought has shown how hard it is to attain food security and that this will be almost impossible
if the macroeconomy is not run properly. In the future, it should be possible for a well-run economy to borrow
money to finance such catastrophes. PNG has to ensure that its farming systems are able to cope with the
growth in population, that it is not depleting the soil through overuse and that new systems are developed that

will be sustainable over time.

THE issue of food security is fundamental to the future
of PNG. It has been talked about for many years and
was highlighted during the 1997 El Niflo-associated
drought, when up to one million people were receiving
emergency food aid. Decisions about how to attain
food security are fundamental and should always be
differentiated from issues of food self-sufficiency.
Strangely, the concept of food security receives a
large amount of attention but there does not seem to be
areadily accepted definition, especially in reference to
the nation-state. For the purposes of this paper, I have
therefore defined food security in relation to PNG as:
...that every Papua New Guinean will have access to an
adequate supply food for the whole of his/her life no
matter what the prevailing climatic or economic condi-
tions may be.
This paper is not concerned with definitions of what
level of nutrition comprises ‘adequate’ because that

* Institute of National Affairs, PO Box 1530, Port
Moresby, National Capital District, PNG.
Email: inapng@daltron.com.pg
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will be covered during the course of this conference by
people who are competent to address the issue. Never-
theless, an ‘adequate’ level should be at least enough
to sustain an individual and allow them to carry out
their everyday lives in comfort.

To put the issue of food security into perspective, we
need to look at the situation around the world. In 1990—
92, some 840 million people were estimated to be
undernourished in the developing world. By 1995-99,
this number was estimated to have fallen by about
40 million to 790 million, or 29%. The reduction took
place despite a growth in world population, which is
estimated to have reached 6 billion in 1999. However,
the overall picture is not as good as it initially may seem
because reductions were achieved in only 37 countries,
where the number of undernourished people decreased
by about 100 million, overall. The rest of the developing
world saw an increase in the number of undernourished
people of around 60 million. It is also important to note
that the Food and Agriculture Organization (FAO) has
estimated that there are around 34 million people in the
developed world who are undernourished (Diouf 1999).



In PNG, the Department of Agriculture and Live-
stock (DAL) has stated that:

...despite the fact that in most circumstances, the tradi-
tional customary clan system ensures a secure supply of
food for individuals living in rural areas, malnutrition
rates in PNG are among the highest in the world, prin-
cipally as a result of seasonal shortages or dietary
imbalances’ (DAL, no date).

The FAO reports that the number of undernourished
people in PNG has been falling from 31% of the pop-
ulation in 1979-81 to 24% in 1995 and that PNG is
better off than almost the whole of Africa, as well as a
good proportion of Asia and the Caribbean (DAL, no
date). There is also a marked imbalance in the distri-
bution of undernourishment in PNG, with the nutri-
tional status of the National Capital District (NCD)
being far superior to that of the national average.
Within the NCD, we would expect to see greater
extremes due to the income distribution, which
includes the very rich to the very poor who are eking
out an existence in squatter settlements.

Food Self-Sufficiency

At the outset, it is important to distinguish between
food security and self-sufficiency in food. Self-suffi-
ciency means that PNG would produce all of its own
food and not import any at all. It is a goal that is quite
prevalent in the society and a popular political con-
cept. The argument is generally based on two
premises: defence and national pride.

The defence argument is that a country should be
able to grow its own food so that if it is attacked from
outside, it is not vulnerable to having its food supplies
cut off. This is a carry-over from earlier times when a
siege of a city by surrounding it and preventing sup-
plies from entering, could bring it to its knees and
force it to surrender.

In modern times, it is of much less importance due to
transport and communications. During World War II,
England could not have survived without supplies from
outside and, despite a massive air and sea blockade,
Germany was not able to prevent food, oil and arms
from reaching her. Sanctions on countries are supposed
to be the modern-day equivalent and they can impose
real hardship—e.g. Abysinnia (Ethiopia) from before
World War 11, and modern-day South Africa and
Irag—but they seldom work completely. In most
cases, sanctions do not result in the imposition of com-
plete embargoes because governments, companies and
individuals find ways around them. Self-interest gener-
ally supersedes national and international interest.
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The national pride argument is similar to the
defence argument but it is more pervasive. It appeals to
people’s national pride and suggests that relying on a
foreign country for food imports is somehow an
admission of inferiority. Politicians and citizens see
large quantities of imports coming into the country and
think of the money they can save by replacing them
with home production of the imported product.
Despite the fact that we have tried unsuccessfully to
grow rice in PNG for more than a hundred years, it is
this that motivates us to continue to experiment with it
at various locations around the country.

A variation on this theme is the current worldwide
debate on globalisation.! Here, many people blame
trade for the deterioration of living standards of the
world’s poorest countries, especially in Africa. The
argument ties in the growth of multinational compa-
nies like McDonalds, Coca Cola, the international
media giants and the growth of incomes in developed
countries, especially the United States, to a reduction
of living standards in the rest of the world. Without
establishing anything other than a very emotional link,
proponents of this argument conclude that interna-
tional trade is somehow linked to this process.

This argument denies the role of nation-states in
influencing the fate of their people. It conveniently
forgets that many African states are at war with each
other, that they divert hundreds of millions of dollars
into weapons for these wars and that many of their
leaders have been able to expropriate millions of
dollars to Swiss bank accounts. It ignores the fact that
population growth has meant that many countries’
farming systems can no longer cope and that the desert
is encroaching on farm land at a rapid rate. It also
denies the effect that increased population and
increased pressures on traditional farming systems
have had on environmental degradation and desertifi-
cation. Without trade and aid, these people would be
infinitely worse off.

Similarly, without trade and aid, PNG would also be
much worse off. We would not have access to many of
the goods that we have become accustomed to thinking
of as being everyday items, such as cars, televisions,
medicines, refrigerators, clothes, etc. It is unlikely that
there are any Papua New Guineans that have not been

L. The World Bank recently ran an electronic debate on
globalisation. Participation was phenomenal and only a
cross-section of the contributions were presented but an
overwhelming number of participants blamed
globalisation and the World Trade Organization (WTO)
for the problems of developing countries.



affected by, or had use of, an imported good in their
lives. Similarly, the majority of Papua New Guineans
rely on exports for their cash income. If there was no
world trade, there would be no coffee, cocoa, oil palm,
copra, timber or petroleum exports and we would have
little or no cash available for the purchase of goods and
services we cannot produce ourselves.

Food Security

Macroeconomic policies

The overriding condition for the attainment of food
security in PNG is good governance. Essentially, this
means good economic management, an ability to
provide essential services and an ability to be able to
react quickly to disasters either of a natural or human-
induced kind. Failure in any one of these areas will
mean that the country, or parts of it, will always remain
vulnerable to food shortages.

We also need to distinguish between the needs of
rural and urban dwellers and the ways that their needs
are to be met. This is particularly important because of
the rapid urban drift that is taking place in PNG, which
is unlikely to slow down despite the efforts of some
politicians to halt or even reverse it.2

Good economic management is essential to ensure
that the country has the resources available to develop
the necessary infrastructure to produce and distribute
food throughout the country on a day-to-day basis. For
a variety of reasons, there has not been enduring good
management in PNG over the last twenty years and the
economy has lurched from crisis to crisis over the last
decade.? In hindsight, it is clear that exchange rate pol-
icies pursued by previous governments have worked
seriously against agricultural production and expan-
sion.4 There are signs that the current government,
under Prime Minister Morauta is re-establishing a

2. Lady Carol Kidu is heading a Parliamentary Committee
looking into the problems of urban land owners in Port
Moresby and other centres to try to prevent the take-over of
traditional land by outsiders. Various provincial
governments have bulldozed squatter settlements to no
avail.

3. In 1990, due to the closure of the Bougainville mine; in

1994, due to chronic mismanagement; and in

1997-99 due to a combination of El Nifio, cyclone Justine,
severely depressed commodity prices and severe
mismanagement.

- Other factors such as world prices, failing infrastructure,

law and order and collapse of the extension services have
also contributed to this.
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sound macroeconomic framework on which to start
building the economy again (Fig.1).

The signing of a structural adjustment loan for
around US$90 in Washington in June 2000 signifies
the approval of the World Bank, the International
Monetary Fund (IMF) and the ‘friends of PNG’3 for
the policies and progress of the government in
restoring macroeconomic stability. Steps are also
being taken to reform the administration, which will
enable the government to reform the microeconomy,
free up resources for essential services and develop a
public service that is able to provide these services.

Related macroeconomic policies that are vital to the
attainment of food security are an appropriate
exchange rate and low rates of inflation. If a country
consumes a significant proportion of imported food,
any rapid devaluation will make imported food more
expensive and possibly induce short-term food short-
ages and starvation. In the longer term, it will induce
more production of domestically produced food,
which is what has happened over the last year in PNG®
as the exchange rate fell by about 40% before recov-
ering mid-2000 (Fig. 2).

Related to the exchange rate, is the level of inflation
or price rises in the economy, particularly as this
affects food prices (Fig. 3). A large proportion of
people in PNG consume some imported food in their
diet. Urban dwellers rely on this more than rural
dwellers because they do not have access to gardening
space. In Port Moresby, this is compounded by the
lack of supply of good, cheap, locally produced foods
despite the dramatic increase in gardening of the pre-
viously agriculturally barren hills around the city.

PNG cannot avoid imported inflation because the
country is too small to have an effect on world prices.
The rapid increase in the price of imported goods will
also induce substitution of domestically produced
food for imports. There is no need for legislation or
government action because market forces will
encourage this to happen. Most domestically produced

5. A group of donor countries have showed willingness to
provide emergency relief to allow the country to reduce
domestic debt levels and stabilise the exchange rate. Their
commitment to assist PNG was conditional upon it
meeting IMF and World Bank conditions but the amount
offered was around 60 million PNG kina (see Fig. 2) with
some debt restructuring.

6. There are no statistics available on production of food for
domestic consumption; however, there is anecdotal
evidence that production at local markets outside Port
Moresby has increased dramatically. There has also been a
very significant reduction in rice imports as the exchange
rate has fallen.
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Figure 1. Real gross domestic product (GDP) growth, PNG 1995-2003 (Morauta 1999).
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Figure 2. Exchange rates (PNG kina), 1992-2000 (Bank of PNG 1999; PNG Post Courier; Department of Treasury).
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Figure 3. PNG inflation, 1991-2000 (Bank of PNG 1999; PNG Post Courier; Department of Treasury).
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foods are annual crops and it can be expected that pro-
duction will increase quite rapidly as prices of imports
rise. There will always be lags in this process, how-
ever, and this may cause some short-term hardship to
those who are close to the poverty line when the
external shock occurs.

Perhaps the most important goal of any government
in PNG might be the ability to be able to react to a
crisis with its own resources. This relies heavily on
good economic management and the ability to accu-
mulate prudent levels of reserves with a growing
economy that is able to obtain and repay loans for such
purposes. To date, PNG has been very lucky that the
international community has responded quickly and
effectively to a number of natural disasters over the
years. As other parts of the world become more chron-
ically dependent on this type of assistance, it is only
reasonable that PNG organise itself to be able to
exploit its abundant resources effectively.

In addition to its economic problems, the govern-
ment introduced a drastic reform of the administration
in 1997 that transferred responsibility for the provision
of basic services, particularly infrastructure and agri-
culture, to local level governments (LLGs). Unfortu-
nately, it did not transfer the necessary skilled
workforce or financial resources to enable these LLGs
to plan and provide these services.” The result has
been an almost complete collapse of rural feeder roads
and failure of agricultural extension services.

The government has also given conflicting signals
about the importance of agricultural research, with the
previous government removing funding for research
institutes and the present one reinstating it in the 1999
minibudget. This demonstrates a lack of clear
thinking and planning, which is essential for the long-
term progress of the country and its ability to attain
food security.

Microeconomic policies

Although we should not be blindly aiming for self-
sufficiency, there are a number of things that we
should be doing to enable the production of food to
become more efficient and therefore more competitive
with imports. This should be taking place alongside
measures that will increase the efficiency of cash crops
and many of these measures will have dual benefits
because they will also increase the efficiency of agri-
culture in PNG in general. Some of these measures

7. This has been the theme of the 2000 regional development
forums held in each region and varies in severity between
provinces.
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overlap with macroeconomic policies but they can
never be stressed too often.

Infrastructure

The most essential factor in making PNG’s agricul-
ture sector more efficient is the restoration of infra-
structure and the ability to get produce to market and
market goods to villages and hamlets. Because of the
failure of the provincial reforms to work properly,
there are no reliable estimates of the amount of road
that has been allowed to fall into disrepair in PNG. The
main trunk roads of Papua and the Highlands Highway
continue to receive regular publicity, with highways
leading out of Port Moresby becoming impassable
every time it rains.

Feeder roads in most provinces have been allowed
to deteriorate to the extent that they are only passable
by four-wheel drive vehicle or not at all. It is safe to
say that about half of all the feeder roads in the
country are now impassable to any vehicle carrying
significant loads. Airstrips, navigation aids and small
wharves have suffered the same fate due to lack of
funding and maintenance. This means that many
people can never get produce to market or access food
if there is a problem. The massive food distribution
during the El Nifio drought of 1997 would have been
impossible without the assistance of the Australian
airforce and its helicopters.

It is well known that infrastructure is a problem: the
government has made it one of its ‘four pillars of
development’ in the development charter signed with
provincial governors. Nevertheless, it has been unable
to take the necessary steps to reverse the trend and
make the ‘big push’ necessary to substantially
improve the situation. There is not the capacity at
national, provincial or local government level to plan
and implement restorative maintenance.8 To make any
real progress, all levels of government have to recog-
nise the magnitude and the urgency of the problem.
They need to bring in outside assistance in the form of
large civil works contractors with the capacity to
analyse the problems, plan and implement a restora-
tive program over a five-year period. At the same time,
the contractors will have to build the capacity at all
levels of government to ensure that we never get into
the same position again.

8. The Skate government allocated an additional 70 million
PGK to maintenance, especially for the Highlands
Highway in 1999. By the time the government had fallen,
less than half of this money had actually been spent and
funds were withdrawn in the minibudget because they
were not being spent.



A proposal from the transport and infrastructure
sectoral committee of the Consultative Implementa-
tion and Monitoring Council (CIMC) to introduce a
project management group to take over infrastructure
maintenance (initially of the Highlands Highway), has
been accepted by the government. However, it has
subsequently been sidelined due to lack of support by
the Department of Works and other initiatives that
may or may not eventuate.

Law and order

It is fashionable for every private sector representa-
tive and visiting international leader to talk about the
law and order problems in PNG, often with gross exag-
geration.” Nevertheless, it is a real problem that is
closely associated with the breakdown of infrastructure.
It affects transport because farmers are held up on the
road and their produce is stolen. This is reflected in
lower prices and therefore reduced incentive to produce.

It is reflected in the closure of local trade store
outlets because the operator carries no insurance and a
robbery often puts him/her out of business. Fear for
their own and their family’s safety is another factor
that causes them to close down. This means that
staples like rice, tinned goods, sugar and salt are not
available with the resultant detrimental effect on nutri-
tion. It also means there is no incentive to produce a
surplus for cash because there is nothing to buy with
the cash.

Most importantly, the wholesale destruction of cash
crops and food gardens means that people are reluctant
to grow anything and have a powerful incentive to
move to the urban areas where they will rely on
imported foods.

There is no short-term solution to the law and order
problem but it requires a commitment to introduce pre-
ventative short- and long-term measures.

Research

It is difficult to overemphasise the ongoing impor-
tance of research in PNG. It is equally important for
cash crops as for food crops. This is because PNG has
its own set of agronomic and farming systems. What is
applicable in Asia or Australia will not necessarily be
applicable in PNG, for cultural as well as physical
resource reasons (soil structure, climatic conditions,
etc.).

The most important area of research that PNG needs
to concentrate on is farming systems. This means the

9 The recently appointed IMF representative to PNG is
forbidden to walk to work or to bring his wife to PNG
because of perceived law and order problems.
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way that both monoculture and combinations of crops
are cultivated. The reason why this is so important is
the level of population growth in the country. There
are no readily accepted total population or population
growth figures for PNG.10 It is hoped that these will
emerge as a result of the July 2000 census.

The officially accepted population growth figure of
2.3% gives a population doubling time of around 30
years. PNG’s traditional subsistence farming system
has evolved over thousands of years with a population
that was more or less in line with what nature could sus-
tain. The system, and the natural resources that sustain
that system, cannot be expected to cope with a popula-
tion that has probably trebled during the last century
and looks set to more than treble in the current century.
We have to research better and more affordable
methods of producing more food on existing land. This
means better soil conservation, better fertilising and
mulching, better rotation methods and better varieties.

Agricultural research is a long-term and risky busi-
ness but the benefits are enormous when discoveries
are made. PNG has one of the best oil palm yields in
the world due to a pollinating midge discovered at
Dami in West New Britain. The potential gains from
the discovery of pheromones to control scapanes
beetle in the coconut has enormous potential. Breeding
research at all of our research stations in cash crops
and food crops has the potential to increase yields and
reduce the cost of production.

It is also important to emphasise the importance of
postharvest research, both into downstream
processing and storage. PNG can produce abundant
traditional food crops but we cannot store most of
them for long periods of time. It is this that makes rice
and other imported staples more attractive. If we could
successfully store traditional crops in a way that made
subsequent preparation easy and convenient, we could
expect a quantum change in the mix between imported
and domestically produced food.

There is a disproportionate emphasis on research
into crops—more attention needs to be given to live-
stock and production of feed crops. There is also a
great need to increase research into land use and soil
types so that recommendations for specific crops and
agricultural activities can be made on the basis of the
best use of available land.

10. Numbers of enrolments in the 2000 census would suggest
that the population of voting age people was double that
currently used officially. This is probably due to a
combination of poor population statistics and abuse of the
electoral role.



Agricultural extension services

There are those who argue that PNG does not need
any more research because the greatest return for a
given expenditure would come from improvement of
farming systems using existing knowledge via exten-
sion services. This argument points out the alarming
decline in effective agricultural extension since PNG
independence, despite the many reforms that have
taken place. The responsibility for extension has been
removed from the national government and given to
provinces and ultimately to LLGs.

At the same time, the delivery of extension services
for cash crops has been transferred from the govern-
ment to semicorporatised bodies with varying degrees
of success. This has meant the demise of the all-
purpose generalist extension officer with the resultant
decline of extension in mixed farming methods. It is
beyond the scope of this paper to analyse why this has
happened, or make suggestions about how to solve the
problems. It is essential that the problem is addressed
urgently and in a manner that is compatible with the
decentralisation reforms. The solution is not to bring
control back under the central government but to make
the decentralised services work better.

One method of providing extension, which the
private sector has been urging on government, is a
widening of the tax credit scheme available to the
mining industry for the provision of both extension
and infrastructure. Under this proposal, estates and
agricultural projects would be able to claim tax credits
for expenditure on extension. Another way in which
extension may advance in the future is by the means of
‘nucleus estates’. Under this form of production, a
private company sets up an estate that provides
processing and marketing as well as extension and
superior planting material for a crop that will be grown
by surrounding farmers as an adjunct to the estate.

Fisheries

PNG has one of the largest and most prolific fish-
eries resources in the world. It is estimated that more
than half of the world’s tuna reside or pass through
PNG waters at some time in their lives. Fisheries esti-
mate the potential value of the resource to PNG as
being in excess of 2 billion PGK. Despite this, the
country relies on imported, canned mackerel as its
main source of protein. There have been many
attempts to foster coastal fisheries over the last few
decades; these have varied from being very sophisti-
cated with ice-making plants, collection points and
custom-built vessels, to attempts to provide better
marketing facilities at the end point.
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Despite the best efforts of government and private
enterprises, significant inroads have not been made
into the substitution of domestically produced fish for
imported sources of protein. However, it has been
reported that a local tuna cannery is gradually making
inroads into the local market despite the fact that it was
initially set up for export (local canning executive,
pers. comm.).

The harvest of PNG’s fishery resource has been tra-
ditionally left to foreign vessels that have not had to do
anything other than register with the PNG Govern-
ment. This has led to poaching, deliberate under-
reporting of catches and onshore benefits going to
other countries. The last couple of years have seen
more than twenty vessels registered and operating out
of PNG waters, and this has resulted in the generation
of more than 20 million PGK of onshore supplies and
purchases. This is a process that needs to be encour-
aged without giving greater monetary incentives.

Land reform

One of the greatest perceived obstacles to progress
in PNG is the availability of land with secure title and
tenure. An attempt by the government and the World
Bank to reverse this situation in the period before the
1997 election was hijacked by people who deliberately
distorted the methods and motives of the program.

To enable better farming methods and investment of
time and money into traditional land, there needs to be
a national land registration system as proposed by the
World Bank. This would lead to an end of most of the
reasons for lawlessness throughout the country. Such a
process would have to be accompanied by land medi-
ation and establishment of ownership. Whilst it will be
a long and difficult process and often alien to tradi-
tional customs, population pressure is going to require
better land use which will only take place with better
security of tenure. Farmers are not going to invest in
land if it is subsequently taken from them.

The recently announced New Britain Palm Devel-
opment Ltd project in West New Britain, has broken
new ground in the use of customary land for large-
scale agricultural projects. This project covers about
15,000 hectares on customary land using a lease—
lease-back system, with a number of safeguards for
future generations and income-generating features
for the existing generation. There is at least one other
company looking at a similar project in the Ramu
Valley. This has enormous potential for future agri-
cultural development because of the potential to
establish nucleus estates in conjunction with tradi-
tional landowners.



Conclusion

The attainment of food security in PNG is intertwined
with good government policies at both macro- and
microeconomic levels. There are benefits to be gained
from trade and therefore we should not be aiming for
self-sufficiency in food production. A well-managed
economy and well-run government will allow the
country to react to temporary setbacks whilst pro-
viding the framework for long-term development.
There are many things that the government can do to
improve the competitive position of food and agricul-
tural production in PNG. In many instances, these rely
on sorting out some fundamental problems that face
the system of government. A strong and stable govern-
ment will be able to seek solutions, while a weak and
fragmented one will not. There are problems of human
capacity that may require additional human resources
to achieve short-term goals and longer-term capacity
building to enable sustainable national development.
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An Assessment of Grain Production and Imports in

PNG, 1975-2000

Michael Blakeney" and Roger Clough”

Abstract

Grain production in PNG has fallen since 1975, while imports have increased steadily over the same period.
Despite the potential for grain production, the reality is that a sustainable grain industry in PNG will not be
achieved in the short to medium term. This can be attributed to technical constraints, institutional weaknesses
and sociological problems. These constraints are not recent developments but have been identified by
researchers over the last 25 years. They are not easy to overcome and some may never be solved. Coupled with
the relative cheapness of imported grain, it is difficult to forecast any significant increase in local production
under current production methods and economic conditions.

The issue of food security and grain imports has long been a sensitive subject for policy makers. Food
security does not specifically mean self-sufficiency, but refers to access to self-grown food or having the cash
with which to buy food. A thorough study by John Gibson in 1992 examined the economic advantages of
purchasing grains on the world market and rejected rice self-sufficiency as a goal for economic policy. Rice and
cereal grains have had weak prices on world markets over the last 40 years. Importation of these grains has

actually improved PNG’s trade balance.

GRAIN imports have continued to increase in PNG
because of the affordability of these commodities. In
the case of rice, despite the size of the import bill,
overall, it is a cheap commodity relative to locally pro-
duced carbohydrates.

Grains, specifically rice, maize and sorghum, have
been grown in PNG since the late 1800s. A number of
areas, both lowland and highland, have been identified
over the years as having the potential to produce grains
(Sloane Cook and King Pty Ltd 1993). Numerous
trials have been conducted that have indicated that
many areas of PNG have the potential to produce
grains (Vance 1987). The reality is that actual yields
have never reached the potential and land under grain
production has fallen to less than 1000 hectares. A
look at the last 25 years of grain production gives

* Trukai Industries Limited, PO Box 2129, Lae, Morobe
Province, PNG. Email: mblakeney@trukai.com.pg
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some insight into why potential yields have never been
achieved and production area has decreased.

Rice Production

Figure 1 shows the rice production in PNG from
1975 to 2000. Various rice production methods have
been used, from simple hand-planting to full mechani-
sation. The subsistence growing of rice by hand in
small blocks or in mixed food gardens has been prac-
tised in many locations, but fully mechanised opera-
tion has thus far been confined to rainfed crops in the
Bereina District. Almost all rice produced in PNG to
date has been rainfed (upland). There is very little irri-
gated rice except on the Japanese aid project near
Rabaul, the Republic of China (ROC) project at Bubia,
the Cleanwater Creek project operated by Trukai
Industries and the Department of Agriculture and
Livestock (DAL) project at Erap Research Station.
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Figure 1. PNG rice production 1975-2000. (Due to the absence of detailed production records, the yearly totals
have been sourced from various reports and estimated after discussions with agricultural officers

involved in projects.)

At one time or another, rice has been grown in every
coastal province and several highland provinces as
well. While most coastal areas of PNG can grow rice,
rarely has it been economically sustainable compared
to other agricultural activity. Although rice stores
better than most traditional vegetables, it takes much
more work to grow as a subsistence crop than other
crops such as sweet potato. It can be very labour inten-
sive and the timeliness of some operations is much
more critical than with other crops.

In specific areas, soil, climate and variety of rice are
suitable, but poor technical skills, lack of reasonably
priced mechanical equipment and suitable seed has
made it difficult for PNG rice to compete with
imported rice (Sloane Cook and King Pty Ltd 1993).
The low selling price for paddy, combined with low
yields from small areas, an increasing number of pests
and low rates of return, make it difficult for the local
rice industry to generate sufficient surplus funds to
invest in yield-raising technology and inputs. This
makes rice growing much less attractive than most
alternative cash crops, be they vegetables or tree crops.
Despite the best efforts of many, less than 1% of rice
consumed in PNG is now produced in the country.

Areas of rice growing in PNG

In Central Province, the potential for rice production
in the Bereina area has been highlighted. The close
proximity to Port Moresby and the fact that rice has
been grown in this area in the past, seems to have out-
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weighed the unpredictability of the rainfall and opera-
tional problems experienced in the past.

In 1974, the then minister for agriculture actively
supported production in the area and there was a
record crop of 800 tonnes on 243 hectares in 1975.
However, the whole of the 1976 crop was spoiled due
to the unusually long rainy season (Fereday 1993).
Rice started to be grown at Bereina again in 1988 and
continued spasmodically for another six years (to
1994) under DAL control, with some assistance from
overseas volunteers. Machinery was supplied from a
pool and charged to growers at discounted rates. The
Agricultural Bank funded growers and the costs of the
DAL planting and harvesting services were deducted
from the final payment to the grower. Two mechanical
harvesters were used to harvest the crop.

In 1992, 444 farmers produced 283 tonnes of paddy
butin 1993, a dry season resulted in many crop failures
and loan defaults, prompting the Agricultural Bank to
cease funding for dryland rice growing in Bereina
(Sloane Cook and King Pty Ltd 1993). In 1995, DAL
established an irrigated project site with five family
groups. The crop varied according to the amount of
effort put into weeding. The paddy produced from
Bereina was milled in the local mill operated under
Trukai Industries supervision until 1994. In 1995, the
paddy was shipped to Lae for milling. Over the past
50 years, a lot of effort and equipment has been
invested in rice growing in the Bereina area but pro-
duction has never been sustainable.

Rice has also been grown in Kupiano from time to
time, but unreliable rainfall has been a limiting factor.



In East Sepik, farmers have few alternative cash
crops other than coffee. If the coffee is bearing, it is
more profitable to grow than rice in a given year. In
some areas, however, the soil is too clayey to grow
coffee and is better suited to growing rice. In most
areas, rice fits well into traditional gardening patterns
and is preferred because of the similarity of culture to
traditional crops, despite low returns. Trials in East
Sepik showed considerable yield improvement from
modern, short-strawed rice varieties introduced from
the Philippines but traditional growers continued with
the tall varieties because they had been taught to
harvest rice by snapping the head by hand or with a
knife. The tougher straw and lower height of the
higher-yielding variety made harvesting in the tradi-
tional manner more difficult.

Rice has also been grown in Ambunti, but annual
production is usually less than 1 tonne and never more
than 3 tonnes. When operational, a small government
mill processes the rice.

A large component of the East Sepik Rural Devel-
opment Project, financed by the Asian Development
Bank, was to promote and upgrade rice growing in the
Maprik area. However, by 1987 production had almost
ceased. Although the rice bug is a cause of yield
decline in this area, no pest control measures have
been practised. In some areas, the maturing rice has
been eaten by birds. Diseases have not generally been
a problem, but brown spot is common causing grain
discolouration in a small percentage of rice. Because
rice is usually harvested when the heads are fully
mature (when the heads are easier to snap from the
stalks by hand) considerable quantities have been lost
from shattering due to the delay past the optimum
harvest date. Since wind is irregular in the Maprik
area, hand-powered centrifungal fans are used to clean
the rice before bagging. Records are reasonably accu-
rate for paddy purchased by government agricultural
officers. However, data for field size, yield, total pro-
duction and number of farmers are often conflicting
due to the casual way in which they have been gath-
ered. The average farm size is given as 0.35 hectare.
Optimistic estimates until 1986 were: 2000 farmers
growing 900 tonnes on 690 hectares for an average
yield of 1.3 tonnes per hectare (Fereday 1993).

A small irrigated rice program at the vocational
centre near Bau, Madang produced a high-quality
product in the 1980s under the supervision of a Fili-
pino who also trained and worked buffalo. The small
Satake mill ceased operation a decade ago and rice
production is now virtually nonexistent in the area.
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The people in Finschhafen area are the most com-
mitted rice growers in PNG. They have been growing
rice in food gardens since the missionaries arrived at
the turn of the century. Rice has become a traditional
crop and is milled with some single-pass engine
powered mills, hand hullers and by mortar and pestle.
It has become a commodity of local trade. Because of
the hilly land, the blocks are fairly small. Production
has stabilised because of its high labour demands.
Most of the rice is consumed locally when other foods
are unavailable. Production estimates are difficult to
obtain but 100 tonnes is considered a maximum for
any year.

The Garaina area also produces about 50 tonnes per
year, although the cyclone in 1996 and the drought in
1997 reduced production considerably. Maintaining
rice mills has also been a problem for some years.
Birds cause damage to Garaina crops and planting in
isolated areas at the correct time is advised

At Gabmazung, near Nadzab, the Lutheran Mission
established a successful flood-irrigated rice farm using
water from a small stream of low bicarbonate water.
Despite economic difficulties and technical problems,
including correction of a zinc deficiency in the soil, the
site provided a good opportunity for a training school.
The mix of mechanisation and labour was successful
but by the late 1980s, land disputes saw it close. In
1996, ROC at Bubia successfully grew an irrigated
crop but they did not continue the following year. Rice
bug and brown plant hopper have damaged crops at
Bubia, Gabmazung and Erap.

Trukai Industries has a rice project on the Clean-
water Creek that involves 15 hectares of irrigated rice.
The project has been in operation for three years and,
to date, yields have not exceeded 4 tonnes per hectare.
Technical challenges such as pest and weed pressure,
weak soils with poor water-holding ability have been
the main causes of poor yields. Trukai Industries ini-
tially had a project at Cape Rodney. However, this
failed due to land tenure problems.

In New Ireland, rice was produced during World
War II under Japanese occupation but, after the war,
cocoa and copra became much more economically
viable. In 1975, smallholder dry rice production was
promoted. Rainfall patterns were generally suitable in
most areas for two crops of upland rice a year. How-
ever, Lonchura finches proved to be a pest, resulting in
almost total crop losses. Another pest—the rice black
bug—which affected young seedlings and developing
plants, caused serious loss in some crops.

After the war, there were attempts to grow rice on
Bougainville, both as a subsistence and a cash crop. In



the 1960s, rice was grown but cocoa was easier to
grow, less labour intensive, and more financially
rewarding. In the 1990s, the war-troubled area has had
to become self-sufficient. Rice growing is quite
popular on the main island of Bougainville and rice
mills are in big demand.

The centre of rice production in Sandaun (West
Sepik) Province is the area between Seim and Naku, a
densely populated area. Rice growing began in 1968
and increased over the years to a maximum of about
400 tonnes per year in 1973. The drop in production
after this season was caused by delays in purchasing
paddy. Lack of road development made it necessary to
airfreight paddy from Seim to Nuku in 1976. The 1977
crop declined significantly when coffee trees were
bearing well and coffee prices were high.

Rice has been grown in small quantities at Lumi,
Yangkok, Green River, Amanab and Bewani and in
schools at Aitape and Vanimo.

Maize and Sorghum Production

Maize and sorghum production has primarily been
centred in Morobe Province. The Markham and Ramu
valleys are often identified as having the best potential
for grain production (Vance and Dori 1979, Vance and
Young 1979). Some attempts have been made to grow
grain on areas near Port Moresby but were not suc-
cessful. In 1975, there were 10 large-scale grain pro-
ducers in the Markham and Ramu valleys but this has
fallen to only two producers in 2000.

Maize and sorghum were grown by large-scale
cattle ranches in the 1970s and early 1980s as a ‘nurse’
crop for improving pastures (Vance 1987). Production
was fully mechanised with modern technology
imported at significant cost. However, yields were not
impressive, with climatic variability and soil weak-
nesses as the two main constraints. Because of this,
costs were not recovered and, after improved pasture
had been established, the cattle ranches stopped pro-
ducing grains and concentrated on beef production.

Grain growing continued in the middle and lower
Markham Valley. Two companies still continue to
grow grain and trial improved varieties. Considerable
effort by DAL and the private companies did not
encourage the adoption of commercial grain produc-
tion by smallholders. Land tenure problems, soil
weakness and climatic variability hampered efforts to
increase the area under grain production. Trukai
Industries average maize yield over the last ten years
has been 2.6 tonnes per hectare, which is not econom-
ical because commercial break-even yield at current

26

prices is 3.2 tonnes per hectare. Sorghum is no longer
produced in PNG due to problems with mycotoxins
resulting in many harvests being unfit for the chicken
stockfeed industry.

Reasons for Low Grain Production

Technical

In many cases, the agronomic constraints can be
managed with modern technologies but these come at
a significant cost. Scott (1991) estimated yield loss in
maize crops in the Markham Valley to be the result of
the following—pests 25%, weeds 10%, climate 10%,
management 5% and disease 3%. Pests, such as
sorghum midge and sorghum head caterpillar, cause
significant damage to sorghum yields (Vance and Dori
1979). Weeds were also identified as a problem.
Weeds and mycotoxin problems that cancelled out
markets for sorghum eventually led to the end of
sorghum production in the Markham Valley and in
PNG generally.

In many cases, the environment is not conducive to
grain growing. Year-to-year as well as within-year
rainfall variability has been a major constraint to grain
production. Dryland maize production in the lower
Markham Valley over the last 25 years has proved that
the area can be considered marginal for grain produc-
tion. Upland rice production has suffered from similar
environmental and agronomic constraints.

The lack of infrastructure in rural areas has been
identified in a number of studies as a constraint to
grain production (GIDC 1995). This is still the case
with the lack of maintenance of rural roads increasing
the cost of transport and inaccessablity to farming
areas. Poor transport systems hamper the efficient
delivery of grain to milling and processing facilities.
The lack of storage facilities often results in the
spoilage of grain by weather and pests.

A food marketing system is also needed for efficient
transfer of grains produced (GIDC 1995). Despite
efforts by successive governments, such as market
system has not been established for the PNG grain
industry. Inefficient rural credit schemes have failed
on a number of occasions and farmers are not able to
access funds.

Institutional

Unstable provincial and national governments have
had a negative effect on grain production in PNG.
Erratic budgetary allocations to the agricultural sectors



have disrupted policy initiatives and objectives. Dif-
fering priorities at provincial and national levels com-
bined with political interests have resulted in
disjointed and ineffective implementation of develop-
ment programs (GIDC 1995). There has been a lack of
sustainable rural policies.

From a research point of view, the lack of linkages
among institutions engaged in food production has led
to confused objectives. Research needs to be focused
and effective, and research results need to be effi-
ciently delivered to farmers. There has been signifi-
cant and relevant research carried out into grains over
the last 25 years but much of it no longer exists or is
inaccessible by farmers. Attempts are currently being
made to address this area of concern.

Sociological

Perhaps the greatest challenge facing grain indus-
tries is the issue of land tenure. Until a workable and
efficient land tenure system is achieved, there will be
no increase in the area of land under grain production.
Land ownership, equity and land title problems will
continue to frustrate efforts to establish a sustainable
grain industry. At present, it is only possible to
develop production systems within household entities.
Even within this traditional smallholder system, land
tenure continues to hamper efforts to produce grain.

Grain production is not a traditional cultural activity
for the majority of Papua New Guineans. The labour-
intensive operations involved in grain production tend
to discourage new farmers. Traditional food staples,
such as sweet potato, do not require as much labour
input as grains. The ability of PNG farmers to produce

220000
200000
180000
160000

140000

Tonnes of milled rice

120000 r ”’

rice and grain is not the question, but whether they
wish to produce it and whether it is economic to do so.
PNG farmers are no different to their international
counterparts in that they are driven by profit. The ROC
Taiwan Agricultural Mission’s efforts in the lower
Markham Valley have demonstrated that, if mecha-
nised and advisory support is withdrawn, grain pro-
duction ceases and land returns to its former condition.
Law and order problems compound the problem of
declining grain production. Plant and equipment cannot
be left unsecured due to theft and vandalism. Fuel, fer-
tiliser and other inputs also require constant supervi-
sion, making management difficult and expensive.

Grain Imports

Figure 2 shows rice imports into PNG for
1985-2000. In 1999, PNG imported approximately
150,000 tonnes of rice and over 40,000 tonnes of
maize and sorghum. Some of the rice is milled and
some is in brown form and whitened in a mill in Lae.
All of the maize and sorghum is supplied in bulk form
and is processed in Port Morseby and Lae for the
poultry and pig industries. Rice imports are growing at
approximately 1.8% per year and maize and sorghum
imports are growing at 0.8% per year (GIDC 1995).

Grain imports are a sensitive subject for policy
makers. Food security has at times been confused with
self-sufficiency, further politicising the issue. As high-
lighted by Gibson (1992), by importing rice, PNG has
been better off by about 2.9% in its balance of trade.
The reason why rice has become such a significant
food item is that it is good value for money when com-
pared to traditional root crops.
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Figure 2. PNG rice imports 1985-2000 (Trukai Industries Ltd).
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Food Affordability

There are obvious differences in the bulkiness, shelf
life and ease of preparation when comparing different
foods. The value for money is illustrated by comparing
the PNG kina (PGK)/kg dry matter values for some of
the traditional staple foods available to urban con-
sumers.

Each fresh food was weighed three times and the
edible, peeled portion was grated and oven-dried to
determine percentage of dry matter. On this basis, the
PGK/kg edible dry matter cost was determined for each
product. A similar procedure was followed for rice—it
was priced, weighed and then dried. The results are
shown in Table 1, with each column indicative of the
real food values at one place and at one time.

Table 1. Comparison of adjusted food prices (PGK/kg
edible dry matter), Lae 1996-99.2

Nov March  June October

1996 1998 1998 1999
Cassava 0.67 0.69 0.63 0.72
Rice 0.83 1.26 1.45 1.55
Sweet potato  1.16 1.67 1.05 2.80
Banana 1.67 1.80 2.01 2.85
Potato 4.54 4.68 4.39 4.69

2n 1998, 1 PNG kina (PGK) = approx. US$0.49 (A$0.77).
Source: R. Clough, unpublished data

In value-for-money terms, cassava was significantly
cheaper than any of the other foods, which is probably
related to the ease of growing the crop. Cassava has
very few pests and diseases and can tolerate varying
soil moisture conditions (unlike rice, maize and sor-
ghum). Despite the low cost of cassava, however, the
consumption in PNG is relatively low. Rice was the
next best value-for-money commodity, being consid-
erably cheaper than the traditional food groups of
sweet potato and banana, which were disadvantaged
by their high moisture content.

Because the popular, traditional staples are more
expensive than the imported rice, there has been con-
stant government pressure to grow enough rice to meet
the consumption levels within PNG.

Grain Self-Sufficiency and the
Terms of Trade

Gibson (1992) examined the national goal of rice
self-sufficiency, against importing. His conclusion
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was that, despite the size of the rice import bill,
overall, rice is a cheap commodity. As this brief
history illustrates, rice production in PNG is an
unattractive business and scarce agriculture resources
could be allocated to other better uses. Figures 1 and 2
confirm the relatively static position of the PNG rice
industry, on the one hand, and increasing imports on
the other. It could be argued that resources are being
allocated to better uses in agriculture, such as oil palm.

Gibson (1992) also stated the undeniable fact that if
a PNG rice industry cannot deliver the low prices that
the world market will deliver, the majority of house-
holds in this country will be worse off because their
rice will cost more than it otherwise would. Moreover,
the resources used in producing rice will have been
diverted away from sectors of the economy where they
were more efficiently used producing goods with
favourable prices. To date, the PNG rice production
industry has not delivered low rice prices.

A 1993 DAL report on rice site development,
argued that the cost of producing rice in PNG was
more than twice the cost of imported rice (Sloane
Cook and King Pty Ltd 1993). Seven years later, the
cost of producing rice is still more than double the cost
of importing it.

Conclusions

The constraints outlined in this paper are not the
result of any innovative research—they have existed
for the last 25 years but have not been addressed in any
serious manner. Those who have grown grains—both
commercial and smallholder growers—understand
the challenges facing the grain industry. The history of
grain production appears self-repeating. The very
small amount of locally produced rice and grains is in
itself an indication of the inability to produce the crops
economically. If they were economical and profitable
to produce in PNG, local business and overseas inves-
tors would already be heavily involved in commercial
production.

Governments cannot compel farmers to produce
rice and other grains; they can only encourage them.
How much encouragement and assistance the farmers
expect, and whether it could be provided and sus-
tained, needs to be addressed. A balanced and practical
plan is needed if the current situation is to be
improved. Under current production conditions, local
economic conditions and world commodity prices, the
prospects for grain production in PNG remain poor.
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The Role of Agriculture in the PNG Economy

William Rauwal Gwaiseuk™

Abstract

Agriculture sustains more than 85% of PNG’s population as the mainstay of the rural economy, producing all
subsistence food and providing a base for income generation by the people. The agriculture sector provides
employment for over 25% of the workforce in the formal sector; contributes 14% in foreign exchange earnings
and 25% in gross domestic product (GDP); provides markets for the industries and services sector; and
provides a source of capital, labour and products for the other sectors. However, the agriculture sector’s
contribution to GDP has declined from 33% in 1985 to 26% in 1998. Total export earnings from agriculture
in 1998 were 1020.5 million PNG kina (PGK), an increase of 300 million PGK compared with 1997. In terms
of total export earnings, agriculture contributed 40% to total earnings in 1998 compared with 25% in 1997.
Exports are dominated by tree crops (coffee, cocoa, copra, oil palm, tea and rubber) and alternative crops
including spices and essential oils.

While exports of farm commodities have declined, imports of food items and general agricultural inputs have
increased markedly over the past two decades. Export earnings are about 80%, on average, of the equivalent
value of agricultural imports. The value of food imports from Australia, New Zealand and Asia increased from
a little over 200 million PGK in 1991-92 to 325 million PGK in 1995. In 1998, the value of food imports rose
by 25% (or 600 million PGK), even without any increase in the quantities imported due to the devaluation of
the kina. This situation will continue unless the need to import food items is reversed, export tree crops and the
livestock industries are rehabilitated and productivity is increased. It is a long-term objective of the government
to improve the agriculture sector’s role in the economy by instituting policies and strategies that will enhance
ahigh level of productivity on a sustainable basis. Agriculture must be made viable in terms of food production,
foreign exchange earnings, income generation and the creation of markets for the industrial sector, and must
continue generating employment opportunities for the majority of the population.

PNG is a country with considerable growth potential.
Itis rich in natural resources, timber, marine resources,
agricultural land, plant and animal diversity, and in oil,
gas, gold, copper and other minerals. However, a large
proportion of the population currently produces only
sufficient food to satisfy their immediate consumption
demands. If incentives and opportunities existed to
bring this section of the labour force into the cash
economy, a significant period of sustained growth
could result.

* Policy Planning and Coordination Division, Department
of Agriculture and Livestock, PO Box 417, Konedobu,
National Capital District, PNG.
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Despite the potential offered by its natural resources
base, PNG’s economic growth has fallen short of
expectations. By income, PNG is a middle-ranking
country in world terms. In per capita terms, real gross
national product is in the middle range compared to
other major South Pacific countries but the rate of
growth over the past decade has been substantially less
than other middle-income countries in neighbouring
Southeast Asia.

Moreover, PNG’s social indicators are well behind
those of other members of the group of lower middle
income economies, and may be closer to countries in
the lower income group. PNG ranks much lower than
would be expected, given its relative affluence and



government expenditures. The infant mortality rate,
crude birth and death rate and the fertility rate are well
above the average of major neighbouring countries,
and infant and maternal mortality rates appear to be
rising. Life expectancy in PNG is the lowest in the
Pacific region. Adult literacy rates are substantially
below those seen in major neighbouring countries in
the South Pacific and Southeast Asia: only a little over
half the adult population is literate.

Female life expectancy is low, the rate of maternal
mortality during childbirth is high and female school
enrolment rates are among the lowest internationally.
Women remain at a fundamental disadvantage due to
cultural factors, a heavy workload associated with sub-
sistence production, relatively poor health conditions
and historically poor access to educational opportuni-
ties and training. This last factor has led to a secondary
role for most women in the formal workforce and
public life.

More importantly, many of the gains made since
independence are being threatened. For example, dete-
rioration in the condition of the nation’s roads, bridges
and buildings seems impossible to avoid.

Since independence, successive governments have
attempted to enhance the capabilities of the population
by spending on health, education and physical infra-
structure. The policy of remaining relatively open to
the international community for trade, commerce and
ideas (a policy balanced by reasonable measures to
encourage PNG enterprise) has been very important.
That the private sector (both entrepreneurs based in
PNG and foreign investors) must have prime respon-
sibility for the nation’s material advancement is now
firmly recognised by the government. PNG has found
it possible to establish its political and economic inde-
pendence while integrating itself in the world and fos-
tering pride in its distinctive and varied cultural
traditions. Confidence in the government’s manage-
ment of the economy, lost in the mid-1990s, has
recently been restored through a program of structural
adjustment measures agreed to by the International
Monetary Fund and the World Bank—the second
such program since 1990. But the feeling that PNG is
not fulfilling its potential persists; the lament ‘goods
and services are not getting to the people’ is heard too
frequently.

Agriculture in the Economy

Agriculture is a component of the renewable resources
sector and sustains more than 85% of PNG’s popula-
tion of about four million people who are living on tra-
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ditional land in rural areas. Agriculture will remain the
mainstay of the economy. Food production, supple-
mented with fishing, hunting and gathering activities,
is geared towards meeting the subsistence and income-
generating needs of the rural people. Tree crops and
livestock are traded for income to purchase market
goods and imported food items such as rice and tinned
fish. The situation is unlikely to change in the medium
term: the sector’s performance over the last decade,
measured both in terms of value and production per
capita, has been poor.

The contribution of the agriculture sector (including
forestry and fisheries) to PNG’s gross domestic
product (GDP) declined from 33% in 1985 to 26% in
1996. Export earnings declined from 330.2 million
PNG kina (PGK) in 1985 to 270.1 million PGK in
1993, but began to increase in 1994 to reach 578.6 mil-
lion PGK in 1996.1 Though this reflects changes in the
composition of the economys, it is partly a consequence
of the agriculture sector’s performance. However, the
population growth rate of 2.3% per year exceeds the
sector’s growth rate, which averaged less than 2% a
year during the 1980s, causing a fall in real output per
capita.

Agriculture export production is limited to tree
crops and some alternative crops including tea, rubber
and spices. While exports of farm commodities have
fallen in proportionate terms, imports of food items
such as wheat, rice, meat and processed foodstuffs,
and general agricultural inputs such as chemicals and
fertilisers have increased. Export earnings from the
farm sector are only around 80% on average of the
value of agricultural imports. This situation will con-
tinue, unless the need to import foodstuffs is reversed,
export crops and livestock industries are rehabilitated
and productivity is increased.

Our agricultural productivity, however, is under
threat from a population that is growing at a rate of
2.3% per year. It is estimated that our population will
reach five million in the year 2000. Food production,
at present, is growing at a rate of 1% per year, which is
1.3% slower than the population growth rate. In
common with the ongoing trend in many developing
countries around the world, it is likely that we will face
a problem with food security in the not-too-distant
future. In addition, there are already problems of land
shortage in some parts of PNG, as well as evidence of
declining soil fertility. This is a direct effect of the
demand for food that has caused people to repeatedly
farm the same piece of land, thus reducing the length

1. In 1996, 1 PGK = approx. US$0.75 (A$1.0).



of the traditional fallow period in the traditional sub-
sistence agriculture system. The Department of Agri-
culture and Livestock (DAL) will be looking at ways
to address food security and land management issues
related to this problem.

Land use, farming systems and institutions

Because of the tropical climate and abundance of
fertile land, the agricultural potential of PNG is great.
However, of the 30% of land considered suitable for
agricultural development, only one quarter is regularly
under production (about 1% of total land area) and
about another quarter is used at lower levels of inten-
sity. The remaining half of land is far from villages,
with poor market access and is constrained in its use by
customary ownership restrictions. About 90% of the
land with agricultural potential is held under cus-
tomary land tenure systems through which clans may
grant to individual families the right to use, but not
transfer, parcels of land. With increased population
growth and spread of cash crops, the sustainability of
the traditional land-use system has been challenged.

Two distinct subsectors can be distinguished in agri-
culture: estates, which hire labour and which mainly
produce tree crops for export; and smallholders, who
grow cash crops, mainly for export, and staple root
crops, fruits and vegetables for their own consumption
or for sale on a small local scale. Farming systems are
highly adapted to the local environment. There are
four main farming systems: (1) sago and taro-based
systems in the wet lowlands; (2) yam, banana and
cassava-based systems in the dry lowlands; (3) taro
and sweet potato-based systems in the highlands and
its fringes; and (4) sweet and Irish potato-based
systems in the high altitude valleys.

Smallholders have traditionally accounted for most
of the output of the main export and staple agricultural
commodities, namely coconut, cocoa, coffee, rubber,
palm oil, cardamon, chillies and pyrethrum. Tea is the
only export crop that is almost entirely grown on
estates in the highlands. The principal crops for
domestic consumption include sweet potato, banana,
taro, yam, sugarcane, maize and groundnut. Virtually
all smallholder crops are rainfed and are intercropped,
and have low input levels and low productivity. Food
crops account for more than 50% of total agricultural
output and only about 25% of production is marketed.

The livestock subsector accounts for about 13% of
agricultural production, of which subsistence pig and
poultry production account for about two-thirds.
Broiler production dominates the commercial sphere,
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followed by beef, eggs, crocodile skins and pork. Pigs
play an important economic and cultural role in the vil-
lage, particularly in the highlands, providing wealth,
status and protein.

Recent performance

Over the past decade the growth in PNG’s GDP was
propelled mainly by increases in the export of min-
erals, petroleum and logs and plantation products.
While contributing substantial sums to government
revenues, foreign investment in these industries has
introduced modern technology in remote areas of the
country where subsistence agriculture continues to
provide the principle source of livelihood, and has
resulted in a further increase in the dualistic nature of
the economy. Although some technological improve-
ments are visible in large-scale agricultural activities,
the transfer of technology to other rural areas and to
other sectors is limited by the lack of skills available.

There has not been a population census in PNG
since 1990. The World Bank estimates that the
country’s total population was approximately 4.3 mil-
lion in mid-1995. A lower estimate was provided by
projections based on provincial growth rates in the
1980s. More than 2 million people are in the work-
force age group of 15—64 years but only about a tenth
of'this number are in the formal workforce. Most of the
remainder live in rural areas where they earn very low
incomes.

There was very little growth in employment in the
formal sectors of the economy outside the export
sectors in the 1990s. Formal employment provides
about 220,000 jobs, of which about 60,000 are in the
public sector. The number of people in workforce age
groups is increasing at a much faster rate than the cre-
ation of new jobs. One out of every three people in the
labour force was without regular income in 1995, an
increase from one in twenty in 1980.

During the 1980s and 1990s, the agriculture sector
grew by an average of only 1.7% per year, which led to
a decline of almost 20% in rural per capita income.
The agriculture sector’s contribution to GDP during
recent years has stagnated in the range of 26% to 29%.
Agricultural exports, as a proportion of total merchan-
dise exports, have declined from 37% in 1985 to about
15% in 1995. Other sectors, particularly mining, have
expanded in the same period.

The single most important cause of poor sectoral
performance over the last few years has been the
halving of world market prices for the tree crop com-
modities (coffee, cocoa, copra and palm oil). This has



been only partly offset by domestic policy action (such
as devaluation of the PNG kina and subsidies). Other
factors contributing to the poor sectoral performance
include low productivity in smallholder production
systems, poor product quality, high costs of produc-
tion (high labour, transport and processing costs),
excess processing capacity and costly marketing sys-
tems. This combination of factors has made PNG sig-
nificantly noncompetitive in many of its traditional
agricultural export markets.

As a result, private sector agricultural investment
has been insufficient even to cover depreciation of
capital stock since 1989. Maintenance and replanting
of smallholder tree crops have come to a halt, planta-
tions have laid off almost 20% of their labour, no
major new investments have been undertaken by
private sector plantations and use of modern imported
inputs has dropped by about one-third. Public sector
allocations for the agriculture sector have also
declined, both absolutely and relatively. The forestry
subsector has suffered in the same period from the
absence of a coherent and implemented national for-
estry plan, unclear ownership, unclear legal rights,
unclear government objectives and increased world
market competition from neighbouring countries, all
of which have contributed to a drop of about 25% in
production volume. Expenditures for food imports
reached 324.6 million PGK (US$244.9 million, at the
average 1995 exchange rate) in 1995. In that year PNG
imported 132,000 tonnes of rice valued at 56.5 million
PGK (US$42.6 million), mainly from Australia.
During the drought of 1997-98, PNG imported more
than 200,000 tonnes of rice valued at 120 million
PGK.

The composition of demand and sources of supply
for agricultural commodities have been changing in
recent years. Cereal consumption has expanded
rapidly during the last 10 years (e.g. 10% per year in
the case of wheat). With the exception of poultry, pigs
and vegetables, the domestic supply of crop and live-
stock products has stagnated or even declined. Com-
mercial food, grain and tuber production has increased
in recent years but has not kept pace with population
growth rate.

Sectoral objectives, policies and programs

The government recognises that agriculture will
continue to be one of the most important sources of
income and employment, and that developments in
this sector can also help to reduce law and order prob-
lems. Government policy is to ensure the viability of

33

agricultural production and marketing, sustain growth,

increase  income-generating  opportunities  and

improve the rural standard of living. Four areas have
been given high priority and represent the key ele-
ments of PNG’s sector development program.

* The equitable delivery of quality agricultural
services, including fisheries.

* Increased food security and nutritional levels for
those involved in subsistence agriculture with little
cash production.

* The development of export commodities, including
diversification into alternative crops in order to
reduce vulnerability to price fluctuations of
traditional export crops.

* The development of downstream processing for
agricultural crops, fish, timber and other resources,
including cottage industries.

Agricultural production and national food security
The government’s overall goal for modernisation,
expansion and diversification of export crops, alterna-
tive crops, food crops and livestock production is to
improve the level of rural income, employment and the
standard of living. The key elements of agricultural
production and food security are to strengthen agricul-
tural research and planning at all levels, to improve
agricultural extension services and to enhance food
production and food security. Project activities will
include the participatory analysis of existing food-pro-
ducing farming systems, identification of constraints
to increased production at both the policy and institu-
tional level, and experimentation of improved technol-
ogies and farming systems. Rural micro-credit
systems and small business will be supported to create
job opportunities and strengthen rural livelihood
systems through support of the expansion of viable,
community-based, macro-credit systems and business
training services. Local food production has been pro-
tected through a combination of import bans and
tariffs on sugar, poultry, pork, fruits and vegetables.
The development strategy recognises that the small-
holder sector continues to be the backbone of agricul-
tural production systems whereas the largeholder
private sector will be important for commercialisation
of the agriculture sector. Based on favourable agroeco-
logical conditions and using the new organic law, PNG
is aiming for national food self-sufficiency and will
launch supportive policies on infrastructure develop-
ment and marketing systems. Examples of these poli-
cies include: encouragement of the private sector to
invest in grain and food crops and livestock industries;
a planned increase in area under the high value and



income- and employment-generating production of
fruits and nuts; and an increased focus on the produc-
tion of fresh vegetables and fruits, especially by
women, for market and household consumption
through the activities of the Fresh Produce Develop-
ment Company (FPDC). There is also a need to inte-
grate innovative practices into traditional farming
systems to reduce costs and increase output.

The government of PNG places a high priority on
improving productivity, quality and efficiency in the
tree crop export subsector. An important objective is to
reduce production costs for tree crops and enhance
competitiveness. Ongoing deregulation of the rural
labour market has been put in place. Financial restruc-
turing in the plantation subsector is also required to
overcome short-term difficulties. In fisheries, produc-
tion is to be increased to a projected capacity of ten
times the current output by enhancing the processing
sector. In 1995, several major investment projects
were under way, including a major loan project for
fishery development by the Asian Development Bank.

Rural poverty and household food security

A declared objective of the government is to make
available adequate, nutritionally balanced food in all
parts of the country through increased food produc-
tion, promotion of inter-district trade and expansion of
off-farm income-earning opportunities. The key to
improving food access is the upgrading of existing
infrastructure, particularly the road network, and edu-
cation programs on nutrition for households.

Agricultural production, promotion policies and
programs

The Food and Agriculture Organization (FAO)
Special Program provides assistance to DAL. The
PNG Parliament has passed bills that have enabled the
establishment of the National Agricultural Research
Institute (NARI) and the National Agricultural Quar-
antine and Inspection Authority (NAQIA). Tech-
nology development for coffee, cocoa, palm oil and
rubber will be the responsibility of four separate
research institutes, funded by industry sources. Food
crops research will be conducted by NARI, funded
largely by government.

The quality of PNG coffee and cocoa must be
improved in order to expand markets and command
higher prices on commodity markets. Cocoa research,
undertaken under the Cocoa Quality Improvement
Project, funded by Australia, aims to improve tech-
niques and drying practices to enhance flavour. The
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World Bank is assisting a major smallholder palm oil
development project in Oro (Northern) Province.
New comprehensive fisheries legislation regulating
conservation and management of fisheries was passed
in 1994. The government’s objective towards fisheries
is to develop a fishing industry that is internationally
competitive, generates employment, expands local
food supplies and reduces imports. Technical assist-
ance with the establishment of the National Fisheries
Authority was provided by FAO, and covered training,
commercialisation of small-scale fisheries, quality
control and policy advice. In addition, the Sepik River
Fish Stock Enhancement Project promotes sustainable
development and improved security for under-privi-
leged populations living in the remote Sepik Valley.
DAL has identified the following major areas of
intervention and is in the process of implementing rel-
evant action. Estimated costs of each project are given
in parentheses.
* Research to improve the agricultural production

database in order to enhance district- and
provincial-level agricultural planning
(US$5 million).

* Piloting of innovative extension services to support
national efforts to develop effective community-
based extension services that are responsive to the
needs and priorities of farmers (US$10 million).

* Enhancement of government capacity to plan and
achieve greater food security at the national and
household level and to raise rural incomes and
standards of living, with particular focus on
increased rice production and horticulture
development. Project activities will include the
participatory analysis of existing food-producing
farming systems, identification of constraints to
increasing productivity at both the policy and
institutional level, and experimentation of improved
technologies and farming systems. Pilot
interventions may include support for increased rice
promotion depending on the results of the
participatory planning exercises (US$10 million).

* The strengthening of rural livelihood systems
through support for the expansion of a viable,
community-based, micro-credit system, small
business support and business training services to
create opportunities and promote small-scale
enterprises (US$5 million).

Prospects for trade in agricultural products

PNG exports coffee, cocoa, copra, palm oil, rubber,
tea and spices which, in the past decade, have provided
33% of PNG’s annual export earnings. Prospects for



increased earnings from agricultural exports are
unpredictable owing to the volatile global commodity
situation. Increased production of fruit and vegetables
is limited by the fruit fly problem which needs to he
addressed immediately. In fisheries, rich potentials are
also untapped. Until now, licences to foreign fleets
earned only 4% of the value of the catch, which is low
by international standards. Prospects for trade there-
fore lie in the improvement of domestic capacities.
Global trade liberalisation measures under the
World Trade Organization framework are likely to
have considerable impact on those infant industries
under government protection in the form of bans,
quotas and tariffs. PNG is already preparing to replace
bans and quotas with tariffs. It also imports a wide
range of agricultural products and equipment. PNG’s
food import bill averaged about 17.2% of all imports
over the past decade and continues to increase. The
government policy approach will be to provide an ena-
bling policy environment for its agricultural exports
while seeking to reduce import bills on food products.

Constraints in the Agricultural
Sector

The general decline in agriculture’s contribution to the
nation’s economy has been the result of a number of
factors, including:

« the lack of practical research targeted at subsistence
agriculture and a lack of understanding of
traditional agriculture systems;

» inadequate and almost nonexistent delivery of
support services (e.g. extension and marketing) to
the industry and the people;

« insufficient skilled human resources in the sector;

* high freight costs due to inadequate transport
infrastructure and feeder roads;

* lack of support for mobilising traditional lands for
commercial agriculture;

* limited availability and difficult access to credit for
agriculture and rural development;

 low private investment in rural development; and

 alack of government commitment to agriculture.

Major challenges and constraints

The major challenges facing PNG in increasing
domestic food production and improving food security
are: insecure world market prices for the major export
crops (cocoa, coffee, rubber, palm oil); increasing
demand for food imports (cereals, beef, mutton); envi-
ronmental degradation (deforestation, soil erosion);
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and marginalisation of the rural poor. The government

has identified a number of key constraints to over-

coming these challenges.

* An overvalued exchange rate makes PNG products
costly and less competitive on the world market and
requires government subsidies to keep production
economically viable for producers, secure
employment in the sector and generate farm
household incomes in production areas.

* A poor transportation infrastructure system hinders
market access and dissemination of new technology
and market information.

* Inadequate resource allocation to the agriculture
sector: the share of national government resources
allocated to DAL continues to decline (from 9.3%
of the total national budget in 1985 to
approximately 2.0% in 1994).

* Public service terms and conditions are not
conducive to employing and retaining high-quality
and experienced professional staff in rural areas.

» Unstable yields as a consequence of increasing soil
erosion, declining soil fertility, increasing disease
and pest pressure resulting from extreme weather
conditions and landscape, the lack of agricultural
inputs and appropriate machinery (for land
preparation and irrigation), which is partly related to
the unavailability of credit for the majority of
farmers, and inadequate farm management skills (in
economic and technological terms).

* Low production and productivity of agriculture
crops, closely related to low farmer commitment.
Both are results of unstable yields, low farm
management skills, insecure market incomes, a lack
of farmer cooperation and/or cooperatives,
inadequate credit schemes, other social and cultural
obligations and laws and, especially, restrictive land
tenure arrangements.

* Poor infrastructure, high production and transport
costs, lack of downstream processing and market-
related insufficiencies.

» Lawlessness in rural areas that prevents villagers
from working gardens and also increases costs
particularly for plantations, buyers and processors.

* Cultural constraints prevent the foundation of
farmer cooperatives, lead to fire hazards and are the
major source of land disputes.

Given the key position of the agriculture sector in
PNG, we need to ensure that this sector develops on a
sustainable basis, which will enable it to continue pro-
viding for an increasing population and to reduce food
imports.



These objectives can only be met by (1) improving
infrastructure to allow access to markets; (2)
expanding the production of sustainable and commer-
cial crops and livestock through diversification and
value adding; and (3) providing appropriate macro-
and microeconomic policies and structures to give a
practical performance base to allow continued growth
in the sector.

Conclusion

Despite the numerous problems faced by the agricul-
ture sector (including drought, frost, cyclones, deteri-
orating transport and marketing infrastructure,
breakdown in law and order, declining value of the
PGK, frequent budget cuts and the lack of financial
and resource support to DAL and the agriculture
sector), the sector is rehabilitating the tree crops sub-
sector, overcoming recent food shortages and imple-
menting new government initiatives as outlined in the
1999 Budget Development Policy.

I wish to stress that the government’s policy initia-
tives are aimed at practical ways of raising efficiency
and productivity, making agricultural industries more
competitive, and involving our people in productive
uses of traditional lands.

Agriculture is a renewable resource and, as such, it
can make a long-term contribution to the development
of our people and nation. We, as the business commu-
nity and government officials, must reason beyond our
technical horizons and biases to embrace a wider
vision of agriculture encompassing both the local and
the export market. We need to recognise that the bulk
of agricultural activity in PNG is subsistence agricul-
ture based on traditional group land. We must accept
that most of PNG’s agriculture producers are women
and that it is the women of this nation who need
support and information if productivity is to improve.

The agriculture sector is recovering from the recent
effects of the prolonged drought and the extensive
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frost of the 1997-98 El Nifio phenomenon. Food sup-
plies from food gardens are increasing rapidly as more
gardens are coming into production. Tree crop produc-
tion is also improving.

The agriculture sector is on the threshold of a new
era. The challenges facing the sector require a sus-
tained collective effort to seriously address the con-
straints to production, delivery of essential goods and
services, and the basic support that the farming com-
munity requires to realise stated sectoral goals and
objectives. All stakeholders in the agriculture sector
must pursue practical goals in developing agriculture.
There are areas where we can never be competitive in
the global market place, but there are others where we
can not only compete, but excel. We need to solve
microeconomic issues at the village and community
level, as well as addressing the larger macroeconomic
issues of world trade.

Budgetary support to the agriculture sector has been
declining in recent years. However, the government
continues to require DAL to support the Commodity
Boards and the Industry Corporation that have been
created as part of the overall sectoral reform. It is the
government’s expectation that these institutions will
be in the frontline to deliver essential services such as
research, extension information, marketing advice,
pest and disease control measures, and provision of
credit to farmers.

Our farmers of today are much younger and better
educated than before and hence demand a much higher
level of technical support through more organised and
well-staffed research and extension services. Over the
next six months, DAL is expected to be fully reorgan-
ised so that it can maintain complete monitoring of the
performance of all agricultural institutions. This will
ensure that programs are directed towards the govern-
ment’s central objective of ensuring viability in the
agriculture sector and sustained growth to increase
income levels and rural standards of living.



The Economic and Nutritional Importance of
Household Food Production in PNG

John Gibson™

Abstract

Nationally representative data for PNG from 1996 have been used to estimate the aggregate value and per capita
quantity of production for 19 major foods and of consumption of 36 major foods. The consumption estimates are
disaggregated into rural and urban sectors and are also reported in terms of the share that each food has in
aggregate calorie availability. The important findings of this estimation include that the total quantity of sweet
potato production is three times higher than for the next highest food, while its consumption value is
approximately twice as high as for any other food item. The aggregate value of household food production was
approximately 1.3 billion PNG kina in 1996, which appears to be considerably larger than the estimate made by

the national accounts. In total, locally produced food appears to provide 80% of available calories.

FooD planners and agricultural scientists in PNG have
to allocate a small research budget across a wide range
of crops and farming systems. Although they may
wish to set priorities with the goal of poverty allevia-
tion in mind (see, for example, Byerlee 2000), the
reality is that they cannot even use the aggregate eco-
nomic or nutritional importance of each food crop as
criteria for decision-making due to a lack of data on
food production and consumption in PNG. Such prior-
itising is probably necessary, because the existing
(albeit dated) evidence is that there is little relationship
between the economic importance of crops and the
research done on them. For example, Shaw (1985)
reported that, with the exception of sweet potato, the
number of field trials on various food crops was almost
in inverse proportion to their economic importance in
PNG. Thus, instead of concentrating on the traditional
staples (banana, root crops and sago), most field trials
were for cereals and exotic vegetables.

* Department of Economics, University of Waikato, Private
Bag 3105, Hamilton, New Zealand.
Email: jkgibson@mngt.waikato.ac.nz

37

The tendency to understate the potential of root
crops when setting agricultural research priorities is
not restricted to PNG. Previous international projec-
tions of food demand have predicted large shifts away
from root and tuber crops, and this may have made
planners unduly pessimistic about future demand for
these crops. Traditional food crops may also be less
attractive candidates for research by private seed com-
panies, because it may be difficult to capture royalties
from breeding plants with vegetative propagation.
However, the most recent studies suggest that roots
and tubers may become somewhat more important in
the future, relative to other food and feed crops (Scott
et al. 2000). These revised projections of the future
importance of root crops are partly due to better inter-
national data on production and consumption.

In addition to a lack of data on the importance of each
food crop, PNG suffers from a lack of data on the aggre-
gate size of the food production sector within the
national economy. The National Accounts of PNG,
from which the commonly reported gross domestic
product figure originates, include a nonmarket compo-
nent for the agriculture, forestry and fishing sector.
However, this figure is almost entirely notional, and is



updated only by extrapolation each year. According to
National Accounts reports, the output of smallholders is
estimated on the basis of export statistics for the
treecrop industries, and on estimates of the consump-
tion of domestically produced food. However, until
recently, there have been no large-scale surveys of food
consumption, so it is difficult to believe that the
National Accounts estimates of smallholder output are
a realistic guide to economic activity in the rural sector
(outside of the treecrops subsector). Other estimates of
total PNG food production, such as from the Food and
Agriculture Organization (FAO) Production Year-
book, are also likely to be unreliable because they
appear to be extrapolations from the 1961-62 Survey of
Indigenous Agriculture, which used only a 1% sample
and had standard errors of over 25% (Allen 1987).

In this paper, data from a nationally representative
household consumption survey of PNG in 1996 have
been used to report production estimates for 19 major
foods and consumption estimates for 36 major foods
or food groups. These consumption estimates are
reported in terms of aggregate values and per capita
quantities, and are also disaggregated into rural and
urban sectors. The share of each of these foods in
aggregate calorie availability is also reported.

Data and Methods

Data used in this paper come from the 1996 PNG
Household Survey (PNGHS), a nationwide consump-
tion survey conducted as part of a World Bank poverty
assessment. The survey covered a random sample of
1200 households, from 73 rural and 47 urban Census
Units selected from the 1990 Census sample frame,
stratifying by sector (urban and rural), by environ-
mental conditions (elevation and rainfall), and by the
level of agricultural development.! Weighting has
been used to adjust for differences in sampling rate
between sectors, the variation between the census esti-
mates of the size of each cluster and the actual size
found in 1996, and the deviation of the actual number
of households surveyed in each cluster from the target
number. The results reported are estimated from the
1144 households that had complete information on
their consumption, with 830 of these households in the
rural sector and 314 in the urban sector. All results
below take account of the clustered, weighted and
stratified nature of the sample.

1. Data from the survey and all survey documentation are
available at: www.worldbank.org/lsms/country/png/
pnghome.html.
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The survey interviewed households at least twice,
with the start of the consumption recall period sig-
nalled by the first interview. The average length of
time between interviews was almost two weeks and
the recall covered all food (36 categories) and other
frequent expenses (20 categories), including items
such as firewood that are produced or gathered by
households. The reported expenditures include the
attributed value of own-production, net gifts received
and food stock changes, so they should provide a com-
prehensive monetary measure of consumption. The
attributed values of food production were based on the
opinions of the survey respondents (i.e. the food pro-
ducers), but the aggregate results are roughly the same
if these respondent-reported values are replaced by
Census Unit average market prices (Gibson and
Rozelle 1998).

In addition to estimating the value of food produced
and consumed, the survey also recorded and measured
food production quantities, with respondents given the
choice of several different units for these reports. At
the start of the survey respondents were given an
empty 25 kg rice bag, with three graduations (‘);’,
<17, %) marked on the outside, and were asked to
put their garden produce into it during the recall
period. This was the recommended unit for bulky
crops. The other units were ‘bunches and heaps’; ‘kil-
ograms’; and ‘singles’, which were recommended for
items like coconut, betel nut, and livestock. Average
conversion factors for kilograms per ‘rice bag’ and
‘single’ unit were calculated on the basis of repeated
weighing in different villages and are reported in
Table 1. The coefficient of variation in the observed
kilograms per rice bag was approximately 0.3, and in
kilograms per ‘single’ was often greater than 0.5.
Hence there will be considerable random error sur-
rounding the estimate of food production quantities for
any individual household, but these errors should
cancel out in the aggregate. The conversion of
‘bunches and heaps’ into kilograms was more difficult
because of the nonspecific nature of this unit, so cross-
checks were made by using the median values reported
by other respondents in the same Census Unit to
convert values into quantities—this procedure was
mainly applied to banana, aibika, and the category of
‘other greens, vegetables and nuts’.

Data on the quantities of food purchased, given and
consumed from stocks were also obtained. In conjunc-
tion with the data on consumption from own-produc-
tion, these food quantities were converted into nutrient
availabilities using the Pacific Islands Food Composi-
tion Database and estimates of the edible fraction for



Table 1. Conversion factors used for measuring food production and nutrient availability.

Food category Weight (kg) per Calories/kg Edible fraction
25 kg rice bag ‘Single’
Sweet potato 19 0.45 1144 0.84
Cassava 16 0.7 1295 0.87
Taro and Chinese taro 16 0.6 1117 0.84
Yam 16 0.7 1140 0.81
English potato 20 0.1 750 0.80
Banana 12 0.16 1165 0.65
Sago 30 na 3313 1.00
Sugarcane 20 2.5 678 1.00
Other fresh fruit 12 0.8 433 0.83
Coconut 18 1.3 3837 0.65
Peanut 8 0.01 5516 0.69
Aibika 4 0.06 350 0.50
Other greens, vegetables, nuts 10 0.4 521 0.74
Rice 20 na 3830 1.00
Lamb and mutton 15 20 3780 0.84
Chicken 15 1.5 2040 0.72
Pork 15 30 3290 0.84
Other meat (including bush meat) 15 3.0 1604 0.80
Fish (fresh, dried, shellfish) 15 0.5 1398 0.74
Eggs 15 0.06 1470 0.89
Betel nut 19 0.03 1100 0.40

na = not applicable
Source: Gibson and Rozelle (1998)

each food (see Table 1). One item where food quanti-
ties were not available was cooked meals eaten out of
the home: calories from this source were derived as the
average ‘price’ each household paid for all other calo-
ries plus a 50% premium to reflect processing margins.

Results

The dominance of sweet potato in local food produc-
tion is evident from Table 2. The quantity of sweet
potato production is three times higher than the next
highest food, banana, and it is also the most valuable
food crop. The other important foods in terms of quan-
tity are taro and Chinese taro (classed as a single cate-
gory), coconut, sugarcane, yam, cassava and the
residual category of vegetables. In terms of value, pig
production was second to sweet potato, followed by
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banana, taro and Chinese taro, and betel nut. The
aggregate value of food production was approximately
1.3 billion PNG kina (PGK)? (standard error of
114 million PGK). If the value of firewood and
tobacco production were included, the total value of
household production would be almost 1.6 billion
PGK per year.

This survey estimate of the value of household food
production suggests that the PNG National Accounts
may seriously understate the contribution of agricul-
ture. The National Accounts estimate of gross product
for agriculture, forestry and fisheries in 1996 was
1.8 billion PGK (in 1996 prices). The breakdown of
this estimate into market and nonmarket components
has yet to be published but, in the most recent year

2. In 1996, 1 PGK =approx. US$0.76 (A$0.97).



Table 2. Estimates of annual household food production in PNG.

Food category Quantity Value in millions of
Thousands of tonnes kg/person PGK? (x SEM)
(£ SEM)
Sweet potato 1286 + 151 264 290 + 38
Cassava 124 £25 25 32+6
Taro and Chinese taro 314 +52 64 97+ 13
Yam 143 £ 31 29 47+£12
Banana 413 +£46 85 150 £ 17
Sago 95+22 19 26+ 8
Riceb 0.6 0 0.02
Coconut 195 +£21 40 30+4
Pork 60+ 11 12 243 £ 47
Chicken 4+1 1 207
Other meat (including bush meat) 16 4 3 267
Fish (fresh, dried, shellfish) 50+ 12 10 60 +17
Sugarcane 190 £ 19 39 29+4
Other fresh fruit 59+ 10 12 21+4
Peanut 21+8 4 56 +27
Aibika 40+5 18+3
Other greens, vegetables, nuts 264 + 30 54 71+£10
Irish potato 10+4 2 5+£2
Betel nut 49+9 10 78 £ 18

SEM = standard error of the mean

aIn 1996, 1 PNG kina (PGK) = approx. US$ 0.76 (A$ 0.97).

bSEM is not applicable to the measurement of rice.
Source: Gibson and Rozelle (1998)

available (1993), the nonmarket component com-
prised 41% of the total.> Applying this fraction to the
1996 total for the agricultural sector yields an estimate
of nonmarket production of approximately 750 mil-
lion PGK. Hence, the National Accounts may under-

3. The nonmarket component relates to production by rural
village households for local consumption, and includes
production of food, expansion of food gardens used in
own-account production, collection of firewood and
services of owner-occupied dwellings. The National
Accounts bulletin of the National Statistics Office also
notes, under ‘Data Sources’, that ‘the output of
smallholders was estimated on the basis of the
consumption of domestically produced foodstuffs’, which
should be similar to the methods used to calculate the
estimates in Table 2, although the lack of previous
consumption surveys raises doubts about the national
accounts estimates.
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state the value of household agricultural production by
almost one-half.

Table 3 contains the estimates of food consumption,
in terms of both aggregate values (in 1996 currency
values) and per capita quantities. These consumption
estimates include food that has been obtained from
imports and from the local commercial sector, and
they should also incorporate the value of any mar-
keting margins, so they are not directly comparable to
the production estimates.

There were two items where consumption values
were less than production values (pork and peanuts).
This may indicate a tendency to report the value of
gifts received as greater than the value of gifts given
(or under-reporting of gifts given), the value of sales as
less than the value of purchases (or underreporting of
sales) or food stock reductions as greater than stock



Table 3. Household food consumption in 1996.

Food category Total value Quantity
(millions of PGK) (kg/person/year)
PNG Rural Urban PNG Rural Urban

Sweet potato 299 285 14 260 299 42
Cassava 32 28 3 25 27 9
Taro and Chinese taro 105 92 13 62 68 23
Yam 49 45 3 28 31 9
Banana (cooking and sweet) 158 137 22 83 90 47
Sago 34 25 8 23 21 33
Coconut 36 27 9 44 42 51
Rice 149 105 44 31 24 66
Lamb and mutton 59 36 24 5 4 10
Pork 162 158 5 11 13 2
Chicken 113 72 42 6 5 13
Bush meat and other unspecified meat 33 27 6 5 5 3
Fish (fresh; frozen; dried, including shellfish) 60 34 26 10 8 21
Sugarcane 31 28 2 35 40 10
Fresh fruit (excluding banana) 27 19 8 14 14 16
Peanut 22 20 2 3 3 1
Aibika 25 18 11 10 14
Other greens, vegetables and nuts etc. 78 68 10 61 68 20
Potato 8 5 3 3 3 6
Betel nut, lime and mustard 115 93 23 11 11 10
Flour 34 24 10 7 5 14
Tinned meat 68 37 31 2 1

Tinned fish 63 44 20 3 2

Milk (liquid, powdered, canned) 22 11 11 0 0 1
Sugar 38 27 10 4 3 8
Bread 27 6 21 3 1 13
Biscuits 32 20 12 2 1 4
Butter, margarine, oil and dripping 34 23 11 1 1 3
Other dairy and cereal products and eggs 14 4 10 1 0 3
Tea, coffee and Milo 22 14 0 0 1
Snack food (Twisties, chewing gum) 13 7 0 0 1
Salt, pepper, spices, sauces 13 9 1 1 1
Soft drink 51 31 21 4 3 12
Beer 121 75 46 4 3 15
Alcoholic drinks (except beer) 16 12 4 na na na
Meals consumed away from home 88 51 37 na na na
Total 2253 1717 536 na na na

na = not applicable
Source: author’s calculation from 1996 PNG Household Survey data
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increases. Nevertheless, in both cases the per capita
consumption and production quantities were within
one kilogram of each other.

In terms of aggregate value, the major foods con-
sumed were sweet potato, pork, banana, rice, chicken,
and taro and Chinese taro. The aggregate value of con-
sumption of both beer and betel nut exceeded 100 mil-
lion PGK in 1996. The value of sweet potato
consumption was approximately twice as high as any
other food item, which indicates the centrality of this
crop to food and nutrition in PNG. The breakdown of
the consumption estimates into rural and urban sectors
indicates the substantial differences in diets. The une-
venness of market penetration by imported foodstuffs
into rural areas and the offsetting flows of locally pro-
duced foods into the urban areas are also apparent. For
example, rural consumption levels of rice are approx-
imately one-third of urban consumption levels, while
wheat products are even more restricted to the urban
areas. The per capita consumption of locally produced
fruits, vegetables and root crops in urban areas is
approximately one-half to one-third that of rural areas,
except for sweet potato (only one-sixth that of rural
areas) and sago, where urban per capita consumption
appears higher. In part, these patterns reflect the high
level of sweet potato consumption in the highlands,
where urbanisation is least advanced, and the con-
sumption of sago on the coast, where urbanisation is
most advanced.

Table 4 contains the calculated shares of available
calories provided by each food, both nationally and for
the rural and urban sectors. The dominance of sweet
potato is again apparent, providing 27% of national
calories and 30% of calories for rural households. This
calorie contribution is almost three times higher than
that of the next most important foods. In total, locally
produced foods appear to provide 80% of the available
calories. This estimate is based on the assumption that
cereals, lamb, tinned meat and tinned fish, dairy prod-
ucts and processed foods are entirely imported, while
meals consumed away from home have a 50% import
content. Under these assumptions, locally produced
items contribute 85% of the available calories in the
rural sector, while in the urban sector they contribute
just 50%. Once again, there are no similar estimates
from previous years with which to compare these
results. Although Shaw (1985) reports that, at a max-
imum, imports provided one-quarter of food energy in
1983, these calculations used aggregate import data
and an assumed level of calorie availability, so they are
not comparable with our current estimates.
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Conclusions

Sensible planning requires current, reliable data so that
the priorities identified in research and investment
plans match the needs of the population. Food planners
and agricultural scientists in PNG have been hampered
by a lack of information on the economic and nutri-
tional importance of each food crop. This lack of infor-
mation also affects those agencies charged with the
management of the overall economy because current
estimates of the total value of the food production
sector—in which the bulk of the population are
engaged—appear to be little better than guesswork.

This paper has used nationally representative house-
hold consumption data from 1996 to report estimates
of the aggregate value and per capita quantity of pro-
duction of 19 major foods and of consumption of 36
major foods or food groups. The consumption esti-
mates are disaggregated into rural and urban sectors
and are also reported in terms of the share that each
food has in aggregate calorie availability. The proce-
dures used to gather the data and the inherent varia-
bility in PNG agriculture mean that there are
reasonably wide errors (of both sampling and non-
sampling factors) surrounding the estimates. Never-
theless, the production and consumption estimates
reported here may be compared with the findings from
more qualitative or smaller-scale quantitative studies
to give a broad picture of the importance of the food
sector, and of particular foods within that sector. It is
also important to emphasise that the estimates refer to
a snapshot in a single year, and there is no similar
survey with which to compare them. Thus, it may
require a similar survey in the future to identify any
trends in the changing relative importance of partic-
ular foods.

With these caveats in mind, there are three major
results from this study: the dominance of sweet
potato, the likely undervaluing of the household food
production sector in the National Accounts, and the
high share of locally produced items in the supply of
dietary energy. More specifically, the total quantity of
sweet potato production was three times higher than
for the next highest food, while in terms of consump-
tion value it was approximately twice as high as any
other food item. The aggregate value of household
food production was approximately 1.3 billion PGK
in 1996, which appears to be considerably larger than
the estimate made by the National Accounts. In total,
locally produced foods appear to provide 80% of
available calories.



Table 4. Share of total calories (%) provided by each food.

Food category PNG Rural Urban
Sweet potato 26.7 30.1 4.7
Cassava 2.8 3.1 1.0
Taro and Chinese taro 6.6 7.3 22
Yam 2.4 2.6 0.7
Banana (cooking and sweet) 6.9 7.4 39
Sago 6.5 6.3 7.6
Coconut 11.1 10.9 12.0
Rice 11.8 9.4 27.6
Lamb and mutton 1.5 1.1 35
Pork 2.7 3.0 0.7
Chicken 1.0 0.8 22
Bush meat and other unspecified meat 0.6 0.7 0.4
Fish (fresh, frozen, dried, including shellfish) 1.1 0.9 23
Sugarcane 2.9 32 0.8
Fresh fruit (excluding banana) 0.6 0.6 0.7
Peanut 1.0 1.1 0.7
Aibika 0.2 0.2 0.3
Other greens, vegetables and nuts etc. 2.6 2.8 0.9
Irish potato 0.2 0.2 0.4
Betel nut, lime and mustard 0.6 0.6 0.5
Flour 2.1 1.6 5.0
Tinned meat 0.5 0.3 1.6
Tinned fish 0.6 0.5 1.4
Milk (liquid, powdered, canned) 0.2 0.1 0.9
Sugar 1.7 1.4 3.8
Bread 0.7 0.2 3.6
Biscuits 0.6 0.5 1.7
Butter, margarine, oil and dripping 1.4 1.1 2.9
Other dairy and cereal products and eggs 0.2 0.1 0.8
Tea, coffee and Milo 0.0 0.0 0.1
Snack food (Twisties, chewing gum) 0.1 0.1 0.5
Salt, pepper, spices, sauces 0.0 0.0 0.0
Soft drink 0.2 0.1 0.7
Beer 0.2 0.1 0.7
Alcoholic drinks (except beer) 0.0 0.0 0.1
Meals consumed away from home 2.0 1.8 3.1

Source: author’s calculation from 1996 PNG Household Survey data
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Food Demand in the Rural
and Urban Sectors of PNG

John Gibson™

Abstract

Data from a nationally representative household survey in PNG in 1996 have been used to describe the
structure of food demand in the rural and urban sectors. The average share of household budgets devoted to
each of 36 major food types, and the proportion of the population consuming the most important of these foods,
are reported. Items with the highest budget shares include sweet potato, banana, rice and betel nut in the rural
sector and rice, chicken, tinned meat, fish and banana in the urban sector. Regression models were used to
estimate the impact that changes in household incomes (as measured by total expenditure) have on the demand
for each of the 36 major food types. Items whose consumption should increase more than proportionately as
household incomes rise include alcohol, pork, chicken, flour, tinned meat and fish in the rural sector, and fish,

beer and potato in the urban sector.

KNOWING how demand for foods responds to changes
in household incomes is fundamental to food and nutri-
tion policy analysis (Timmer et al. 1983). For example,
if agricultural planners are to allocate scarce research
and extension funds between the many foods that can
be grown in PNG, information about the demand pros-
pects for those foods is required. In particular, it may be
helpful to forecast future consumption patterns of
foods under alternative scenarios of economic growth
and development (Sarma and Gandhi 1990). Exam-
ining demand patterns can help agricultural planners
identify market opportunities by showing which foods
are currently in high demand and which will be most in
demand in the future as incomes change.

Various concepts can be used to measure existing
food demand; two examples are the proportion of the
population who consume the item and the average
share of household budgets spent on the item. The
effect of policy interventions that affect the supply or
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price of a food will depend on the proportion of the
population who consume that food. Items with a large
average share of household budgets will have the
greatest effect on consumers and producers. However
the average budget share can be inflated when a
minority of the population have an intense demand for
an item while the remainder do not consume it at all. In
this case, demand may be vulnerable to what happens
to this small group of consumers—this possibility can
be allowed for when the proportion who consume the
item is known.

Economic concepts for predicting future demand
under changing incomes include income elasticity of
demand and marginal budget share. Income elasticity of
demand measures the percentage by which the quantity
demanded of an item increases following a 1% increase
in household income. When the demand increases by
more than 1%, an item is known as a ‘luxury good’,
when it increases by 0—1%, it is a ‘normal good’, and
when demand decreases as incomes rise, it is an ‘infe-
rior good’ (Sadoulet and de Janvry 1995). The mar-
ginal budget share measures how a household allocates
any additions to its budget, in contrast to the existing



division of the budget. For example, if a household’s
income rose by 100 PNG kina (PGK) per year,! the
marginal budget share for a particular food shows how
much of that 100 PGK would be spent on the food.
Hence, the marginal budget share is a good measure of
the value of future demand.

In addition to being useful for predicting future food
demand, income elasticities can be combined with
information on the nutritional importance of foods to
predict the effect of various policies on the nutritional
status of the population. For example, Pinstrup-
Andersen et al. (1976) use data on demand patterns to
see how reallocating the agricultural research budget
would affect the nutrition of the urban poor in
Colombia.

Previous attempts to predict future food demand in
PNG have been hampered by lack of information on
either the current structure of food consumption or the
income elasticities of food demand. The purpose of this
paper is to report new evidence on food demand in
PNG, using the nationally representative household
survey (PNGHS) from 1996. These data are used to esti-
mate four different measures of demand: the proportion
of the population who consume the food, the average
and marginal budget shares and the income elasticity of
demand. The results are presented separately for urban
and rural sectors but most attention is paid to the rural
sector because previous evidence on food demand in
urban areas has been reported by Gibson (1998b).

Methods and Data Sources

Methods

The calculation of average budget shares and pro-
portions of the population who consume each item are
straightforward and need no further description.
Methods of estimating income elasticities are less well
known and are described below.

Income elasticities are typically calculated from
regression equations, where either the quantity of a par-
ticular food consumed or the share of the budget
devoted to that food are regressed on household
incomes and other control variables. The consumption
quantities and budget shares take into account con-
sumption from own-production, while household
income is typically measured by total expenditure
(again with imputed values for own-production)
because expenditures are a better guide to the long-term
standard of living of the household (Deaton 1989).

1. In 1996, 1PGK = approx. US$0.75 (A$0.95).
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The regression equations used in this paper were of
the ‘share-log’ functional form, where the budget
share of the ith food (w)) is regressed on the logarithm
of household income (x) plus other variables. One
advantage of this functional form is that it can be esti-
mated when a household has zero consumption of a
particular food, which is not possible if the logarithm
of quantity is used as the dependent variable. The
equation for the regression model (1) is:

wi=0;+f+0;z;+u,

M

where z; is the vector of control variables, o;, ;and 94‘/'
are parameters to be estimated, and u; is a random error
term. The coefficient f; gives the rate at which the
budget share for the ith food changes as the logarithm
of income changes, dw,/dlnx, and this can be trans-
formed into the elasticity of the budget share with
respect to income, dlnw;/dlnx, by dividing by w;
(because dlnw; = dw,/w;). The fact that the budget
share is the product of price, p;, and quantity, ¢,
divided by total expenditure, x (and hence
Inw; = Inp; + Ing; — Inx) means that

Bi/w;=[dlng,;/dlnw;] — 1 (because dlnp,/dlnx = 0).
Thus, the income elasticity of the quantity demanded
of the ith food, ¢; can be calculated from the formula:

£ _alnqi:&_”.

T 0lnx  w
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Because budget shares vary by household, the
income elasticity calculated using equation (2) also
varies. For example, the estimated demand for sago by
rich households can be less income elastic than the
demand for sago by poor households, because sago has
abigger budget share for poor households. This is con-
sistent with the usual empirical pattern (Timmer et al.
1983). However, in the results presented below, the
elasticities are evaluated at a single point for each
sector—the mean budget share—because otherwise
there would be too much detail to allow easy interpre-
tation.

The marginal budget share is estimated by multi-
plying the income elasticity of demand for the ith
food by the average share that food i has in household
budgets. These marginal budget shares must obey the
‘adding-up’ condition that they sum to one. In other
words, the value of all extra demands, following a
rise in income, must exactly equal the value of the
extra income (Deaton and Muellbauer 1980). This
condition provides a cross-check on the plausibility
of the estimates.



Data

The data used in this study came from the 1996
PNGHS (Gibson and Rozelle 1998), described else-
where in these proceedings (see The Nutritional Status
of PNG’s Population by John Gibson, in these pro-
ceedings).2 Total household expenditure was esti-
mated from the data collected in this survey and has
been used here in the calculation of the budget shares
for each food and estimation of the income elasticities
of demand.

The first of two visits to each household marked the
beginning of the consumption recall and was also used
to collect details on demographic characteristics
including age, gender, main income sources and
schooling levels. These data were used to create
control variables for the food budget share regressions.
Control variables included the size of the household
and the share of household members who fell into
various age and gender groups, the characteristics of

2. Data from the survey and all survey documentation are
also freely available on the internet at:
www.worldbank.org/lsms/country/png/pnghome.html

the household head (assuming that this person had
some influence over family diets) and the region in
which the household was located. A further question
asked on the first visit to the household was ‘What did
the family eat yesterday?’. This provided the data for
estimating the share of the population consuming each
of 18 major food types. A similar question was asked
in the 198283 National Nutrition Survey (PNG Insti-
tute of Medical Research, no date) but care was needed
in comparing the results of the two surveys because the
sampling procedures and weighting methods differed.

Results

The major differences in the structure of rural and
urban diets are apparent from Table 1. For example, on
any given day, sweet potato was consumed by two-
thirds of the rural population but only one-third of the
urban population. Conversely, almost 90% of urban
residents ate rice, compared to only 25% of rural
dwellers. A similarly large difference in the composi-
tion of rural and urban diets was also seen with wheat
products, which were consumed by only 15% of the

Table 1. Proportion of the population consuming each food (%).

Rural Urban All of PNG
Greens 74.3 78.9 75.0
Sweet potato 65.0 33.6 60.2
Rice 25.8 87.4 35.1
Banana 33.6 38.7 343
Coconut 28.4 342 29.2
Biscuit/bread/flour/scone 14.4 74.6 235
Taro and Chinese taro 23.9 9.6 21.7
Sago 13.3 18.9 14.2
Tinned meat 5.9 51.7 12.8
Legumes 12.7 7.8 12.0
Tinned fish 9.1 24.5 11.4
Yam 12.5 4.8 11.3
Fresh fish, shellfish 7.1 28.2 10.3
Chicken 4.1 26.5 7.5
Pork, beef, other meat 6.4 99 6.9
Cassava 6.9 43 6.5
Lamb and mutton 5.0 13.7 6.3
Bush meat 1.8 1.5 1.7

Source: PNG Household Survey (1996)



rural population on any given day but by 75% of the
urban population. Other items that occurred frequently
in urban diets but much less frequently in rural diets
were tinned meat and fish, fresh fish and chicken.
The three remaining measures of demand (average
and marginal budget shares and income elasticities)
for each of the 36 foods (including betel nut and bev-
erages) are reported in Table 2 for the rural sector and
Table 3 for the urban sector. Measures for the aggre-
gate nonfood group (containing all other goods and
services) are provided for comparison. If average

levels of expenditure are required, rather than expend-
iture shares, the information can be obtained from
Tables 2 and 3 by noting that average expenditure per
household (including imputed values of self-produced
items, net gifts and services from durables) in 1996
was approximately 4400 PGK in the rural sector and
11,900 PGK in the urban sector. Urban household
expenditures were higher because both per capita
expenditure levels were higher on average than rural
household expenditures (1930 versus 730 PGK) and
household size was larger (6.6 versus 5.7 residents).

Table 2. Demand characteristics for foods in the rural sector of PNG (ranked by marginal shares of total expenditure).

Average share of total Expenditure Marginal share of total
expenditure (%) elasticity = SE expenditure (%)

Sweet potato 11.97 0.73 £0.09 8.78
Pork 3.12 2.07£0.20 6.48
Banana (cooking and sweet) 6.72 0.81£0.12 5.46
Rice 3.93 1.14£0.07 4.49
Betel nut, lime and mustard 3.66 1.10+0.10 4.02
Taro and Chinese taro 5.30 0.75+0.10 3.97
Beer 1.26 2.47+0.36 3.11
Chicken 1.71 1.65%0.11 2.83
Other greens, vegetables and nuts (not 3.02 0.73 £0.08 2.21
specified elsewhere)
Yam 2.19 0.97£0.14 2.12
Meals consumed away from home 2.03 0.93+£0.12 1.89
Fish (fresh, frozen, dried, including 1.31 1.36 £0.18 1.77
shellfish)
Tinned meat 1.17 1.40£0.10 1.64
Tinned fish 1.66 0.96+0.10 1.59
Coconut 1.54 0.87£0.11 1.34
Soft drink 0.78 1.61£0.09 1.26
Bush meat and other unspecified meat 1.24 0.96 £0.23 1.19
Cassava 1.30 0.91+0.13 1.18
Sugar 0.93 1.24£0.09 1.14
Lamb and mutton 0.94 1.13+0.20 1.06
Flour 0.65 1.41£0.13 0.93
Butter, margarine, cooking oil and 0.88 0.96+0.14 0.85
dripping
Biscuits 0.67 1.25+0.12 0.84
Sugar cane 1.31 0.64+0.12 0.84
Peanut 0.77 1.03+0.29 0.79
Fresh fruit (excluding banana) 0.87 0.79+£0.12 0.68

Continued on next page
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Table 2 (cont’d). Demand characteristics for foods in the rural sector of PNG (ranked by marginal shares of total

expenditure).

Average share of total
expenditure (%)

Expenditure
elasticity + SE

Marginal share of total

expenditure (%)

Aibika

Tea, coffee and milo

Alcoholic drinks (except beer)
Milk (liquid, powdered, canned)
Sago

Salt, pepper, spices, sauces
Snack food

Bread

Potato

Other dairy and cereal products
and eggs

Nonfood

1.01
0.43
0.19
0.28
2.11
0.46
0.18
0.20
0.16
0.18

33.86

0.56£0.11
1.30+0.13
2.36+£0.45
1.58+0.18
0.21+0.30
0.84+0.14
1.47+0.17
1.21£0.26
1.25+0.29
1.11£0.16

1.00 £0.04

0.56
0.56
0.46
0.4
0.44
0.39
0.27
0.24
0.20
0.20

33.79

Note: Results are estimated from a representative sample of 830 households in 73 census units, with the effect of population

weights, stratification and two-stage sampling controlled for in the analysis.

Source: PNG Household Survey (1996)

Table 3. Demand characteristics for foods in the urban sector of PNG (ranked by marginal shares of total

expenditure).
Average share of total Expenditure Marginal share of total
expenditure (%) elasticity + SE expenditure (%)
Beer 2.90 1.41£0.19 4.07
Fish (fresh, frozen, dried, 2.60 1.46£0.24 3.80
including shellfish)

Chicken 3.16 1.07£0.18 3.37
Meals consumed away from home 2.51 1.24+£0.29 3.12
Rice 5.26 0.40+0.22 2.11
Betel nut, lime and mustard 2.09 0.88+0.17 1.84
Bread 1.44 1.09+£0.08 1.56
Taro and Chinese taro 1.21 1.26 £0.53 1.53
Tinned meat 3.15 0.46 £ 0.09 1.46
Lamb and mutton 2.12 0.62+0.12 1.32
Tinned fish 2.30 0.43+0.13 0.99
Soft drink 1.87 0.52+0.22 0.98
Coconut 1.03 0.76 £0.07 0.79
Biscuits 1.14 0.64+0.10 0.73
Butter, margarine, cooking oil and 0.92 0.73 £0.08 0.68
dripping

Other diary and cereal products and eggs 0.67 1.01 £0.12 0.67

Continued on next page
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Table 3 (cont’d).

Demand characteristics for foods in the urban sector of PNG (ranked by marginal shares of total

expenditure).
Average share of total Expenditure Marginal share of total
expenditure (%) elasticity + SE expenditure (%)

Other greens, vegetables and nuts (not 0.88 0.76 £0.12 0.67
specified elsewhere)

Banana (cooking and sweet) 241 0.28 £0.32 0.66
Tea, coffee and milo 0.80 0.74 £0.08 0.60
Bush meat and other unspecified meat 0.65 0.86 £0.33 0.56
Milk (liquid, powdered, canned) 0.98 0.57+0.16 0.56
Fresh fruit (excluding banana) 0.68 0.82+0.26 0.55
Sago 1.06 0.49+0.42 0.52
Sweet potato 1.84 0.25+£0.28 0.45
Aibika 0.61 0.70+0.19 0.43
Snack food 0.56 0.65+0.39 0.36
Pork 0.34 0.97+0.27 0.33
Alcoholic drinks (except beer) 0.29 0.95+0.56 0.28
Potato 0.20 1.30+£0.28 0.26
Yam 0.20 1.09+0.33 0.22
Salt, pepper, spices, sauces 0.33 0.63+£0.18 0.21
Sugar cane 0.29 0.58 £0.56 0.17
Peanut 0.22 0.69 £ 0.30 0.15
Cassava 0.49 0.31+£0.25 0.15
Flour 1.17 0.13+0.35 0.15
Sugar 1.17 0.08+£0.22 0.09
Nonfood 50.46 1.26 £0.02 63.60

Note: Results are estimated from a representative sample of 314 households in 47 census units, with the effect of population
weights, stratification and two-stage sampling controlled for in the analysis.

Source: Gibson and Rozelle (1998)

In the rural sector, the items with the largest average
shares of household budgets were sweet potato,
banana, pork, rice, betel nut (which included lime and
mustard) and taro (Chinese taro and taro tru were com-
bined into one group for the consumption recall of the
PNGHS, so the results for these two foods could not be
disaggregated). These six items comprised over one-
third of total consumption in rural households. The
importance of sweet potato was evident from the fact
that its average budget share (0.12) was twice as high
as for the next most important food.

In the urban sector, the items with the largest
average shares of household consumption were rice,
chicken, tinned meat, beer, fish (other than tinned
fish), and meals consumed outside the home. The
greater diversity of urban diets was apparent from the
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fact that these leading six items comprised less than
one-fifth of the average urban budget, whereas in the
rural sector, the six most important items contributed
over one-third of the average diet. The most important
of the locally-produced items—excluding those that
are based heavily on imported inputs—in urban diets
were fish, banana, betel nut and sweet potato. Another
important feature of the urban sector was that food as
a whole was a smaller element of the total budget,
being just under half, whereas in the rural sector the
average food share was two-thirds.

The income elasticities and marginal budget shares
shown in Tables 2 and 3 were derived from 72 dif-
ferent regression equations. Rather than report all of
this detail, the regression results for a single food
(sweet potato) are given in Table 4 to illustrate the



approach. The key regression coefficient is 3, which
shows that in the rural sector the budget share of sweet
potato declined by 3.2 percentage points for every unit
increase in the natural logarithm of total expenditure
(which corresponds to almost a tripling of household
total expenditures). The results for the other variables
in the regression equation showed that the budget
share of sweet potato was greater in larger households,
who presumably had sufficient family labour available
to ensure economies in preparation time (this also

Table 4. Budget share regressions for sweet potato.

applies to other root crops). The budget share of sweet
potato was lower in the rural sector for female-headed
households and for households where the head’s main
source of income was nonagricultural, while in the
urban sector the budget share was lower for house-
holds whose head was younger. Controlling for
incomes and household characteristics, the share of
household consumption devoted to sweet potato was
significantly higher in the highlands and in Momase
(urban sector only) than in the base regions.

Rural sector

Urban sector

Coefficient t-statistic Coefficient t-statistic
(slope) (slope)
Log total expenditure -0.032 3.05 —-0.014 2.68
Log household size 0.035 2.96 0.006 1.49
Share of household who are:
female, age 15+ years -0.015 0.59 —0.004 0.35
female, age 714 years -0.030 0.73 0.012 0.71
female, age 06 years -0.022 0.58 —-0.015 1.40
male, age 7-14 years 0.008 0.19 —-0.004 0.32
male, age 0—6 years -0.009 0.26 0.017 0.79
Characteristics of head
head’s school years —0.001 0.90 0.000 0.75
age of head 0.000 0.25 0.000 1.79
female head -0.027 1.71 0.005 0.35
head’s main income is wage or
formal business —0.044 322 —0.008 1.09
Regional effects
Southern na na 0.001 0.56
Highlands 0.098 3.31 0.026 7.66
Momase —-0.029 1.02 0.021 2.63
New Guinea Islands —-0.032 1.22 0.003 0.89
Constant (intercept) 0.304 3.37 0.138 3.97
Correlation coefficient (R?) 0.253 0.241
Zero slopes F-test Flia47,=6.22 Flio34=229.14

Number of observations

830

314

na = not applicable
F-test = joint hypothesis test; f-statistic = Student #-test

Note: The excluded demographic group is males age 15+ years, while the Southern region is excluded for the rural sector
regression and the National Capital District is excluded for the urban sector regression. Results are correct for the
population weighting, stratification and two-stage sampling of the survey.

Source: Gibson and Rozelle (1998)
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Although the share of expenditure devoted to sweet
potato fell, there was still a rise in the quantity of sweet
potato consumed as household income rose. Using the
results from Table 4 and the average budget shares
reported in Table 2, the income elasticity of demand
for sweet potato in the rural sector is given by equation
(2): [-0.032/0.1197] + 1 =0.73. Thus, a 10% increase
in household income (as measured by total expendi-
tures) should cause a 7% increase in the quantity of
sweet potato consumed in the rural sector. Carrying on
the same illustrative example, the marginal budget
share of sweet potato can be calculated as:
0.73 x 11.97 = 8.74, so a 100 PGK rise in total house-
hold expenditure for a rural household would produce
8.74 PGK of additional expenditure on sweet potato
(including the imputed value of self-produced items).

The income elasticities of demand, and associated
standard errors, are reported in Tables 2 and 3. The
items with the largest income elasticities in the rural
sector are beer, other alcohol, pork, chicken, soft
drink, milk, snack food, flour, tinned meat, and fresh
and dried fish. Several other items would also be clas-
sified as luxury goods, with demand expected to rise
more than proportionately as rural household incomes
rise. The food with the lowest income elasticity in the
rural sector is sago, and the hypothesis that the demand
for sago is unresponsive to changes in rural household
incomes (i.e. g = 0) cannot be ruled out. Thus, in times
of hardship, when household incomes are falling, sago
consumption is unlikely to fall, while consumption of
luxury goods will decline by a disproportionately
larger amount.

Most of the items identified as luxury goods in the
rural sector are normal goods in the urban sector,
which partly reflects the generally higher living stand-
ards of urban households who come to expect these
‘luxuries’ as items that can be consumed more heavily
and regularly. The items with the largest income elas-
ticities in the urban sector are fresh fish, beer, potato,
taro and meals consumed away from home. Once the
sampling errors were taken into account, the hypoth-
esis that these items are normal goods could only be
ruled out for fish and beer, as well as for the aggregate
nonfood group (g =1.26 +£0.02). No inferior goods
were identified but some important foods had fairly
low income elasticities in the urban sector. These
foods included sugar, flour, sweet potato, banana and
rice. The standard errors for the urban sector were
greater than those for the rural sector because of the
much smaller size of the urban sample. For the same
reason, the estimates of urban income elasticities were
less precise than those reported by Gibson (1998b), but
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were otherwise in broad agreement. Rising urban
incomes will not lead to large increases in the demand
for these basic foods, although they will remain impor-
tant commodities because their existing budget shares
are high.

Tables 2 and 3 give the marginal budget shares for
each item. This is the amount of extra spending on an
item if the household had an extra 100 PGK available
income. The sum of extra expenditures exactly
equaled 100 PGK held for both sectors, confirming the
plausibility of the results. The items that would capture
the biggest shares of increased consumption by rural
households are sweet potato, pork, banana, rice, betel
nut, taro and Chinese taro, beer and chicken. The items
that would gain the biggest share of increased
spending by urban consumers would include beer, fish
(other than tinned), chicken, takeaway meals, rice,
betel nut and bread.

Discussion

The information in Tables 1-3 on consumption rates,
budget shares and income elasticities allows a ranking
of food crops that may be helpful in guiding research
and extension priorities (although other factors, such
as compatibility with existing farming systems and
environmental suitability cannot be neglected). A
variety of different criteria can be used to allocate
research efforts across crops. One method was to allo-
cate research resources to the foods consumed by the
largest proportion of the population, so that any
improvements in quality or reduction in price (or
opportunity cost of production for producer—con-
sumers) benefit the greatest number of consumers. An
alternative criteria would consider the existing value
(or share) of consumption because innovations in the
production, processing and marketing of such foods
would have the largest effects on national welfare. If
an explicit poverty focus is taken, a ranking of foods
according to those that the poor consume most heavily
can be used (Gibson 1998a).

The long lag between the start of a research effort
and the eventual diffusion of, say, an improved crop
variety, means that planners must also look to the
future structure of food demand when making research
allocations. Both income elasticities and marginal
budget shares can help in predicting future food
demand but the marginal budget share is the most
useful concept because it gives a measure of the item’s
monetary importance. For example, potato appears to
be a luxury good in the rural sector (¢ = 1.25), so it
might be concluded that producers should concentrate



on this item because its demand will rise rapidly with
increases in incomes. But potato is such a minor con-
sumption item that a rural household with an extra
100 PGK would allocate on average only one-fifth of
a PGK to extra consumption of potato. Even though
sweet potato has a lower income elasticity, the same
household would allocate 8.74 PGK to extra sweet
potato consumption, so the future research payoff is
likely to be greatest from sweet potato.

Another important factor to consider when using the
results reported here to guide research decisions is that
the structure of food demand differs dramatically
between urban and rural areas. It is not surprising that
the consumption rates for various foods and their
average budget shares differ across sectors because
food-marketing costs are high and there is a consider-
able gap in living standards between average house-
holds in urban and rural areas. But there are also
considerable differences in the pattern of income elas-
ticities across urban and rural sectors, so future growth
rates in the consumption of particular foods will differ
even if rural and urban households benefit equally
from economic growth.

Conclusions

Income elasticities of demand and average and mar-
ginal budget shares were estimated for 36 food items
in the rural and urban sectors of PNG. The proportion
of the population consuming each of 18 main food
groups was also estimated. The ranking of items
according to consumption rates, income elasticities
and budget shares may provide useful economic cri-
teria for the setting of research and extension priori-
ties.

Acknowledgments

The data used in this paper were originally collected as
part of a World Bank poverty assessment for PNG, for
which financial support from the governments of Aus-

53

tralia (TF-032753), Japan (TF-029460), and New
Zealand (TF-033936) is gratefully acknowledged. All
views in this paper are those of the author and should
not be attributed to the World Bank.

References

Deaton, A. 1989. Household survey data and pricing
policies in developing countries. World Bank Economic
Review, 3(2), 183-210.

Deaton, A. and Muellbauer, J. 1980. Economics and
Consumer Behavior. New York, Cambridge University
Press.

Gibson, J. 1998a. Indirect tax reform and the poor in Papua
New Guinea. Pacific Economic Bulletin, 13(2), 29-39.
Gibson, J. 1998b. Urban demand for food, beverages,
betelnut and tobacco in Papua New Guinea. Papua New
Guinea Journal of Agriculture, Forestry and Fisheries,

41(2),37-42.

Gibson, J. and Rozelle, S. 1998. Results of the household
survey component of the 1996 poverty assessment for
Papua New Guinea. Washington DC, Population and
Human Resources Division, World Bank.

Pinstrup-Andersen, P., de Londono, N. and Hoover, E.
1976. The impact of increasing food supply on human
nutrition: implications for commodity priorities in
agricultural research and policy. American Journal of
Agricultural Economics, 58(1), 131-142.

PNG Institute of Medical Research. No date. Papua New
Guinea 1982/3 National Nutrition Survey District
Tabulations. Goroka, PNG Institute of Medical Research;
Port Moresby, Nutrition Section, Department of Health.

Sadoulet, E. and de Janvry, A. 1995. Quantitative
Development Policy Analysis. Baltimore, Johns Hopkins
University Press.

Sarma, J. and Gandhi, V. 1990. Production and
Consumption of Foodgrains in India: Implications of
Accelerated Economic Growth and Poverty Alleviation.
Washington DC, International Food Policy Research
Institute.

Timmer, P., Falcon, W. and Pearson, S. (1983). Food Policy
Analysis. Baltimore, Johns Hopkins University Press.



How Does the Department of Agriculture
and Livestock Address Food Security
at the Regional Level?

Stephen A. Mesa”

Abstract

PNG has 19 provinces, 89 districts and around 284 local-level governments, covering 5747 council wards.
Thus, delivery of the recently endorsed National Food Security and Nutrition Policy from the national
government through districts and local governments is a long and critical process. Effective implementation of
the policy will depend to a large extent on links and mechanisms. The 1995 Organic Law on Provincial
Governments and Local Level Governments will be useful in this regard. Section 81(2) of the law stipulates
the need for support services and the national Department of Agriculture and Livestock is being regionalised
to conform to this requirement. Under the new regional establishments, the food security and nutrition policy
will be implemented in close collaboration with provincial, district and local-level administrations as well as

the private sector.

EFFECTIVE delivery mechanisms are needed to facili-
tate the implementation of food security policy
between the Department of Agriculture and Livestock
(DAL) and PNG’s 19 provinces, 89 districts and 284
local-level governments (LLGs) covering some 5747
council wards. Food security is generally defined as
when ‘all people at all times have access to safe and
nutritious food in sufficient quality and quantity to
maintain a healthy and active life’ (GOPNG 1998d,
2000c). The 1995 Organic Law on Provincial Govern-
ments and Local Level Governments, which replaced
the 1977 Organic Law on Provincial Governments, is
relevant to implementation of food security policy.
The new law was introduced to decentralise power,
moving resources and responsibilities to the provincial
and local levels of government and changing powers,

* Provincial and Industry Support Services, Northern
Region, Department of Agriculture and Livestock, PO Box
1984, Lae 411, Morobe Province, PNG.

Email: mesa@global.net.pg
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structures, roles and responsibilities of the govern-
ments at all levels (GOPNG 1998a, 1998b). It has
resulted in the restructuring of many departments,
including DAL, and the creation of other organisa-
tions, such as the regionally based Division of Provin-
cial and Industry Support Services (P&ISS).

Reform programs have brought about further decen-
tralisation of administrative powers and functions,
moving them from provincial headquarters to the dis-
tricts and LLG council areas. District administrators
(DAs) who are responsible for supporting the LLGs in
their districts are now empowered to implement the
delivery of services. At these two levels of governance
(district and LLG), direct involvement of national and
line departments will diminish.

The PNG National Food Security and Nutrition
Policy, recently passed by parliament, will be facili-
tated in the provinces by regional program offices, in
conjunction with the Food Security Branch (FSB) of
DAL. Given resource constraints, it is important that



the provincial and district administrations are com-
mitted to overseeing the implementation of such
policy and are supported in doing so.

PNG National Food Security and
Nutrition Policy

The World Food Summit in 1996 revealed that more
than 800 million people throughout the world, partic-
ularly in developing countries, do not have enough
food to meet their basic nutritional needs (FAO 1996).
PNG is amember of the United Nations and has signed
the Rome Declaration on World Food Security and
World Food Summit Plan of Action (FAO 1999). The
PNG Government has formulated and put in place
appropriate strategies and policies to tackle food secu-
rity. The national strategy is based on the Food and
Agricultural Organization (FAO) strategic framework
for 2000-15, which was approved in the Rome Decla-
ration of the 1996 summit (FAO 1996).

The PNG food security policy (GOPNG 2000c)
states the need for:
* raising levels of income and standards of living;
* improving the efficiency of production and

distribution of all food and agricultural production;
* bettering the condition of the rural population; and
» contributing towards the growth of the national

economy and easing people from hunger.

Goals of the food security policy

The PNG National Government seeks to create a
policy environment that will enhance food production
and strengthen the capacity to achieve:

* access of all people at all times to sufficient
nutritionally adequate and safe food, ensuring that
the number of chronically undernourished people is
reduced by half by no later than 2015;

* the continued contribution of sustainable
agricultural and rural development, industry
fisheries and forestry, to economic and social
progress and the wellbeing of all; and

e the conservation, improvement and sustainable
utilisation of natural resources for food and
agriculture (GOPNG 2000c).

DAL’s FSB is responsible for planning and man-
agement of extension functions for food and livestock.
The food security program promotes development of
food crops and livestock industry in PNG to enhance
national food security by creating opportunities for
people in the rural sector to generate cash income and
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employment (GOPNG 1998d, 2000c). Many of the
FSB’s responsibilities have been transferred to the
provinces; however, the branch will continue to assist
the food and livestock industries (GOPNG 2000a).

Provincial Programs

The 1995 organic law stipulates that planning should
use a bottom-up approach, implying that ward council
and LLG planning will be the initial base of district
and provincial master plans (GOPNG 1998b). Theo-
retically, with some 5747 wards and 284 LLGs across
the country (GOPNG 1998b), there would be 89 dis-
trict plans, providing 19 provincial plans (excluding
National Capital District) and four regional plans.
These plans should result in a national policy base
from which a national master plan for the agriculture
sector can be drawn up. However, preliminary obser-
vations suggest that provincial agriculture priorities
differ widely, depending on existing local conditions,
which are generally tied to geography and agroecolog-
ical zones.

Responsibilities

Based on the principles outlined in the govern-
ment’s medium-term strategy, the Provincial Govern-
ment Administration Act of March 1997 (GOPNG
1998a, 1998b), and consultation with provinces and
line departments, provincial governments have been
given the following responsibilities:

* prepare five-year provincial plans that address the
needs of the people and ‘respect’ the national
policies;

 prepare annual budgets linked to those plans; and

* enact the provincial laws.

In the process of decentralisation, many govern-
ments have developed new policies that make districts
the operational centres for the planning and implemen-
tation of agricultural projects (Mesa 1996). Under the
1995 organic law, districts must provide extension
services in agriculture, fisheries, commerce and
industry, environmental management, women and
youth. The main roles of the district administration are
to (GOPNG 1998a, 1998b):

« strengthen the capacity of the LLGs in the district;

* prepare a five-year district plan based on the LLG
plans and provincial priorities;

 prepare annual budgets for district support grants;
and

* implement LLG budgets and plans.



The LLGs are responsible for developing plans and
budgets and implementing policies for their areas, col-
lecting data and taxes and entering into contracts with
service providers (GOPNG 1998a, 1998D).

Reform and Departmental
Restructure

Public sector reform was introduced largely in
response to public anger over poor delivery of govern-
ment services. The reform aims to improve service
delivery in rural areas and to encourage more partici-
pation in government (GOPNG 1998c). In line with
these aims, DAL has undergone several restructuring
and reorganisation programs. Until 1998, its opera-
tions and activities were managed through a program/
function matrix structure (GOPNG 1998d). National
Executive Council (NEC) Decision No. 182/89
allowed the department to be reorganised to imple-
ment the program budgeting concept. The Department
of Personnel Management (DPM) also approved a
major organisational restructure of the department in
October 1998 (GOPNG 1998d).

In April 1999, the department was further restruc-
tured. The DPM approved the creation of P&ISS under
the 1998 structure, and the Export Crops Division was
phased out. The P&ISS was created in response to the
provisions under the 1995 organic law for improved
field and technical support to provinces, districts,
LLGs and industries. This structure has the potential to
improve links and achieve greater transparency in
development efforts (GOPNG 1998d).

The 1995 organic law and public sector
reform

In December 1995, the DPM asked all departments
and agencies to review their mission statements and
organisational objectives in the light of the new
organic law. Under the public sector reform, the role of
national departments is largely one of policy develop-
ment, planning, support and monitoring. The review
processes were intended to streamline or reduce a
department’s functions (GOPNG 1998b). Administra-
tive powers and authorities were required to be further
decentralised from provincial headquarters to district
and LLG areas, with a major reduction in staffing. This
has affected the agriculture sector in three ways.

* Policy delivery has moved further from the national
department in Port Moresby to districts and LLG
council areas nationwide.
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* Administrative control now lies with districts and
LLGs. The allocation of resources to the
agricultural sector may depend on the personality
and individual backgrounds of decision makers.

* There is no effective extension in remote areas,
where the bulk of the population lives.

P&ISS Regional Agricultural
Programs

It is important to coordinate development programs in
rural areas. By providing agricultural services to prov-
inces, districts and the LLGs, the P&ISS aims to
improve coordination. The main aim of P&ISS
regional agriculture programs is to promote income-
earning opportunities to enable communities to help
themselves. P&ISS provides advisory and technical
support to the provinces and the industry at large in the
areas of crops, livestock, land use, agricultural eco-
nomics, marketing, project preparation, extension and
information (GOPNG 1998b).

The plan of the regional office is to have qualified
and experienced staff located in each of the four
regions of the country—Highlands, Islands, Momase
and Southern. Each region will then develop an agri-
culture development program based on the needs of
the provinces and the agriculture service providers in
the region.

The vision of P&ISS is to facilitate and improve
agricultural knowledge and skills—through the provi-
sion of technical advice, management support, sus-
tainable agricultural systems and practices—to
enhance the agricultural sector in a participatory
manner. Its mission statement seeks to establish link-
ages with stakeholders in provinces and provide
support for effective delivery of goods and services
coupled with infrastructure development through inte-
grated planning and decision making.

The department, through the P&ISS division, is
legally bound to catry out certain functions. Section 80
of the 1995 organic law requires the national depart-
ments to:

« formulate national policies and coordinate
implementation of those polices in provinces and
LLGs;

» provide support for provincial administrators and
district administrators in planning, professional
services and consultations, and maintain standards
as prescribed by the national laws;

« provide support in research,
professional development; and

training and



* build up the capacity to carry out public investment
programs.

National departments are required to provide tech-
nical support to extended services in provinces and
districts (GOPNG 1998b). Departmental representa-
tives will be involved in staff selection for provincial
and district programs.

Revisiting Regionalisation in
Agriculture

Regional administration was practised by the colonial
administration in the Territory of Papua and New
Guinea but was gradually phased out after independ-
ence in 1975. The central administration was located at
Konedobu in Port Moresby. Clustering PNG’s prov-
inces into regions simplifies the delivery of food secu-
rity programs. Regional clustering is based on
identifiable differences in geography and ethnicity,
and aligns with agroecological zones that spread
across regional and provincial boundaries.

Government policies aim to promote sustainable
growth in the agriculture sector. In accordance with
this, DAL reorganised its structure to achieve a
regional framework, linked to reforms in provincial
and district administration and in industry.

The establishment of regional offices

The 1999 National Agricultural Council (NAC)
meeting in Kimbe, West New Britain Province,
endorsed establishment of the P&ISS Regional Office.
This followed a 1993 report highlighting some advan-
tages of regional offices (ANZDEC 1993) that:

* enable more effective local coordination of
agricultural research and development activities;

* enable planners to be more closely involved in the
process of assessing people’s needs;

« facilitate more effective implementation of policies
in local communities;

« facilitate greater public participation in planning
and decision making involving public funds;

* expose established research and development
agencies to local issues and to projects of
socioeconomic value that need economic, scientific
and technical inputs; and

» make regional directors responsible for all DAL
activities within the region.
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Strategic objectives of P&ISS

The overall strategic objectives of P&ISS directly
relevant to its responsibilities at regional level are to:
e promote instruments that offer opportunities for

new export earnings and efficient import

substitution;

» address deficiencies in agricultural production
support services and delivery services;

* assist provinces to revitalise extension centres as
nodal points for service delivery;

» promote domestic food production to attain food
security and reduce dependence on imported foods;

« disseminate technology and information to farming
communities; and

* promote diversification of the agricultural base
through improved technology in crop and livestock
management and downstream processing.

Memorandums of Understanding

The Organic Law on Provincial Governments and
Local Level Governments 1995 clearly demarcated
the legal and administrative boundaries for the three
levels of governance (provincial, district and LLG).
However, there are considerable differences in the
availability of capital, staffing resources and institu-
tional capacity for each of the three levels; the line
departments and agencies also differ considerably.
The 1995 law allows the provinces and national agen-
cies to develop memorandums of understanding
(MOUs). These can be used, for example, to clarify the
sharing of resources or costs between the national gov-
ernment agency and the province, district or LLG
administration (GOPNG 1998b).

Institutional Linkages and
Ownership

Stronger institutional links and collaboration between
food programs are needed, particularly between
departments and agencies that are associated with food
security programs. Such links should be at both
national and provincial levels (GOPNG 2000c). Col-
laboration and communication with competent donor
agencies, and flexibility in donor packages is needed
to allow the government to meet its obligations
(GOPNG 2000c).

The question of ‘ownership’ is a vital component of
policy implementation, particularly at the LLG level.
Community members must feel they have ownership
of activities, services and projects, and should be



involved in finding the best solutions to problems
(GOPNG 1998b).

The P&ISS recognises the need to collaborate
closely with district administrators in facilitating and
monitoring sectoral policies and implementing them at
district level. In close consultation with the provincial
administration, it intends to solidify its position at dis-
trict level.

Partnership

Under the 1995 organic law, government alone does
not and should not deliver all services (GOPNG
1998b). However, it is the government’s responsibility
to make sure services are provided. The first step in
this direction is to determine who can provide the best
service. The reforms give LLGs, districts and provin-
cial governments greater flexibility to engage the serv-
ices of nongovernment organisations (NGOs), private
businesses, contractors, churches, community groups,
youth organisations and women’s groups.

District administrators

The 1995 organic law states that the district admin-
istration is the main link between provincial adminis-
tration and the LLG political structure (GOPNG
1998b). The district administrator (DA) is the chief
advisor and executive officer for the LLGs. The DA is
also the head of the district-level staff who will imple-
ment LLG plans. Amalgamating ‘top-down, bottom-
up’ plans for the DAs is a complex and tedious task
requiring persistency, commitment and some experi-
ence in rural development program planning and
implementation.

The DAL regional programs on food security and
related issues will operate at both provincial and dis-
trict administration levels. The regional office will
undertake a massive familiarisation and awareness
campaign for provinces, districts and possibly some
LLG areas in the four regions, beginning in 2000. The
campaign will revisit and clarify roles and responsibil-
ities, establish communication channels and identify
how best to use limited expertise and technical skills.
The regional office, together with provincial and dis-
trict governments and LLGs, will undertake programs
to identify skills, training needs and possible projects.

Women and young people in agriculture

The government recognises the importance of the
contribution of women to the national economy,
especially in agriculture. Women typically contribute
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50-70% of agricultural labour, in particular,
cleaning, planting, weeding and harvesting. They
predominate in the marketing of food crops and veg-
etables and raise livestock. Cash income received by
women from sales of agricultural produce is effec-
tively spent to improve the nutrition and health of the
farm family (GOPNG 1996, 2000c). DAL has estab-
lished a gender unit within its Policy and Planning
and Budgeting Division to address gender-related
issues in agricultural development (FAO 1996;
GOPNG 2000c). This is in compliance with the Rome
Declaration (FAO 1999).

Young people form about half of the total PNG pop-
ulation. The government recognises the importance of
youth in society, especially in providing labour and
improving productivity. Young people may be
involved in extension agency collaborative efforts by
churches and other NGOs. The training and strength-
ening of the role of young people is a step in the right
direction and indirectly curtails problems of law and
order (GOPNG 1996).

The regional offices recognise that the contribution
of women and youth through participation in food crop
and cash crop production enhances food security. The
P&ISS is currently holding discussions to assist
women to develop simple projects. P&ISS provides
advice, collaborating with the Fresh Produce Develop-
ment Company (FPDC), provinces and women’s
groups to pursue agricultural development.

Research, Development and
Extension

To increase the diversity of food production, it is
important to have appropriate research and extension
programs, including an effective extension delivery
system. With adequate financial assistance from the
government, this would help farmers to improve on
traditional management practices in order to develop
sustainable, diverse food production systems. The
P&ISS Regional Office collaborates with relevant
research and development (R&D) and extension
organisations for the purpose of information and tech-
nology transfer.

Research and development issues

Issues concerning R&D and the lack of a sector
database affect all stakeholders. It is difficult to
develop appropriate farming systems in PNG when
there is no clear conception of the existing systems.
The need to revitalise extension services is recognised:



a 1989 study by ANZDEC (GOPNG 2000b) identified
poor extension and low productivity as key problems,
related to poor staff morale, an inappropriate extension
approach, and poor management and accountability.

As part of the strategy to address declining service
delivery, the department implemented a series of
national public investment programs (PIPs). The PIPs
did not achieve their objectives, because of failure at
all levels of program management, and especially
because of inadequate financial controls (GOPNG
2000b; Mesa 1996). The programs have now been
transferred to the provinces.

Food and nutrition issues

Data on domestic food production and distribution
and nutritional status are either inadequate or outdated
for all provinces. It is imperative to encourage all
stakeholders to give high priority to the collection and
provision of these data. This would facilitate planning
interventions, and strategies and mechanisms to
enhance food production. Adequate funding and
resources should be provided for this task (GOPNG
2000D).

Conclusions

The provincial reforms have extended the implemen-
tation components of policies and programs to the
LLG at village level. There is a need for an efficient
way to coordinate, facilitate and monitor national pol-
icies.

For the recently enacted food security policy to
achieve its intended goals, there must be commitment
and support from all stakeholders, especially the prov-
inces and districts, including affected LLGs (which is
where most beneficiaries are located). The 1995
organic law enables DAL regional offices to coordi-
nate and facilitate food security policies at district and
local governement level through provincial headquar-
ters. The regional offices of DAL have technical and
advisory duties at province and district level. All
players must recognise and respect the three levels of
government.

The law empowers provinces and districts to deter-
mine their own plans to meet the needs of their people
while respecting national policies; it also allows dis-
tricts to derive their plans from LLG and provincial
priorities. The LLGs have the power to develop their
own plans based on the needs of the community.
Clearly, national policies and programs designed in
consultation and in collaboration with the three levels
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of administration will have a greater chance of support
than those undertaken in isolation. Ownership is an
important factor.

DAs oversee the implementation of policy and pro-
grams at the district and local government levels. In
the districts, ‘top-down’ and ‘bottom-up’ planning
meet, with the DAs at the centre of activities. DAs
must have a sense of ownership in national govern-
ment initiatives in their areas. Stakeholders in both
private sector research and extension and development
institutions must observe these administrative, tech-
nical and political structures and boundaries, and
adjust to work within them.

The regional office of DAL assists, coordinates and
facilitates national government sectoral policies
through each province and district, but the extent of the
involvement depends on how the provinces and dis-
tricts view their own priorities and budgets.

The DAL regional offices will work through the
provincial administration. They must liaise with DAs
and their staff to coordinate and monitor the imple-
mentation of policies and programs by districts and
LLGs, and provide technical advice when required. To
achieve these aims, DAL must develop MOUs to
guide the interested parties.

With direct research and development funding at
district and local government levels, the staff of
regional offices can collaborate with research institu-
tions to identify problems that need to be addressed by
research. A similar approach is appropriate for exten-
sion and development agencies.

Provincial administration will be the first point of
entry for the private sector, and donors and NGOs to
the provinces and districts for agricultural projects or
program-based activities. Under the 1995 organic law,
provincial administration will provide services in
budgeting and cost for PIPs and define the role of agri-
culture within the provincial plan. At the district level,
extension support services will be provided to the sub-
districts and LLGs for agriculture, fisheries, com-
merce and industry, environment management,
women and youth.

Recommendations

* The DAL Regional Office and Food Security
Branch, along with other stakeholders, should
immediately monitor the recently enacted food
security policy and other sectoral policies in
provinces.



 Provincial and district administrations must have
immediate access to copies of the food security
policy document.

e The provinces and the districts should be
encouraged to consider, and where necessary
incorporate, national policies as part of their
planning rather than just ‘respecting’ them.

* The DAL must seriously consider the use of MOUs
to guide the interested parties.
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The HIV/AIDS Epidemic in PNG: Implications for

Development and Food Security

Clement Malau™

Abstract

This paper provides basic information about human immunodeficiency virus (HIV) and acquired immune
deficiency syndrome (AIDS) and on the evolution of the HIV/AIDS epidemic in PNG. HIV was first reported
in PNG in 1987. It is now estimated that there are 16 new infections per 100,000 people per year and the official
estimate for the total number of people who have been infected to date is in the range of 10,000 to 15,000.
Although this only represents a relatively low proportion of the population at this stage, the numbers are
increasing rapidly and predictions indicate that unless urgent steps are taken to prevent the spread of the disease
within the next 10 years, the epidemic in PNG will become at least as serious, if not worse, than that in parts
of Africa (with over 25% of the population infected). The virus is spread predominantly through unprotected
sexual intercourse, although increasing numbers of infants are infected during pregnancy. The very high rates
of other sexually transmitted diseases are a major factor for HIV transmission in PNG.

The AIDS epidemic has wide-ranging implications for development and food security in PNG. This is
because it has effects in both the formal and informal rural institutions, including increased poverty, losses in
human resources, disruption of various activities in the food production chain and disruption of family and
kinship systems. The Department of Health in PNG has responded to the HIV/AIDS epidemic with a number
of initiatives, including setting up the National AIDS Council and the development of the National Medium-
Term Plan for the prevention and control of HIV/AIDS in PNG.

HUMAN immunodeficiency virus (HIV) destroys the
immune system by directly infecting a wide range of
cell types that express the CD4 antigen, including
monocytes, macrophages and especially T-lym-
phocytes, which are an integral part of the body’s
defence mechanism (immune system). To date, two
variants of the HIV virus have been identified that
cause disease: HIV-1 and HIV-2. HIV is a very fragile
virus that cannot survive outside the body. In solution,

* National AIDS Council Secretariat, PO Box 1345,
Boroko, National Capital District, PNG.
Email: clementm@datec.com.pg
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it is destroyed by heat at 56°C within 10-20 minutes
(Stewart 1997).

AIDS, or acquired immune deficiency syndrome,
occurs when there is marked decrease of CD4-positive
cell numbers and function, and loss of the regulative
mechanism within the immune system. This creates
susceptibility to systemic opportunistic infections,
most of which cause disease only when immune deple-
tion is severe.

How is HIV Spread?

HIV is spread through three main routes:
« direct injection into the blood stream;



« through breaks in the mucosal surfaces (unprotected
sexual intercourse); and

 from mother to infant (in utero, during birth and via
breast milk).

The risk of becoming infected with the virus can
therefore be greatly reduced by:

* having sex with only one, uninfected, sexual
partner;

« avoiding and preventing exposure to infected blood
or blood products; and

* using a condom properly every time when engaging
in sexual intercourse with any individual who may
have the infection.

Is There a Cure?

There is no cure for HIV infection. Everyone who is
infected with HIV will die, usually within 10 years of
infection. There are, however, antiviral treatments that
can reduce the viral load of individuals and help to
keep the level of CD4 counts high enough for the
immune system to function adequately. Antiviral
drugs have therefore been used to prolong the time
before onset of AIDS and to prevent mother-to-child
transmission. Most opportunistic infections can also
be treated using standard drugs.

Other Important Facts

e The virus is not spread by normal casual contact
such as shaking hands, hugging, sleeping together
in the same bed, sharing the same eating utensils etc.

* An HIV-positive individual can live and be as pro-
ductive to society as any other person for up to
10 years following infection.

* Mandatory testing of individuals is not recom-
mended as a prevention tool.

* Pretest and post-test counselling are an important
tool for behaviour change.

* Prevention through behaviour change can be effi-
cient if there is open discussion on sex and sexu-
ality.

« Stigmatisation and discrimination against those
affected by the virus will only fuel the epidemic.

¢ Counting the number of CD4 cells destroyed by
HIV is an important way to follow the progress of
the disease in individuals.
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How Can a Person Tell if They are
Infected?

In general, there are no external signs or symptoms for
aperiod of up to 10 years after infection with HIV. By
about the second or third week after exposure to infec-
tion, antibodies to the virus can be detected, although
sometimes this ‘window period’ can last for several
months after exposure. In the majority of cases, during
the acute stage of infection the symptoms are similar to
those of many other acute viral infections (e.g. fever,
lethargy, myalgia and headaches) and last for a few
days.

After resolution of the acute phase, most infected
individuals continue for many years with no direct
clinical signs of HIV infection, even though their CD4
cell count is steadily declining. During the asympto-
matic phase of the infection, the virus is mainly present
in lymph nodes and often there is a rapid turnover of
virus and CD4 cells. Gradually this leads to defects in
CD4-cell function, accelerating the decline in the
CD4-cell count and eventual loss of control by the
immune system, leading to AIDS. This is indicated by
massive weight loss, numerous opportunistic infec-
tions and death.

The Evolving Epidemic in PNG

HIV/AIDS is already in our country. The disease
appears to thrive on human ignorance and misconcep-
tions and affects all sectors of the society.

The first cases of HIV and AIDS in PNG were
reported in early 1987, with six cases of HIV infection
and two cases of AIDS recorded that year. Over the
past 13 years, there has been a dramatic increase in the
new cases of HIV infection and in the number of AIDS
cases. Today, nationwide reports indicate that we
detect over 600 new cases of HIV and over 150 new
cases of AIDS each year, estimated to be about 16 new
infections for every 100,000 population of the country
per year. As of March 2000, a total of 2593 HIV-pos-
itive individuals had been reported. However, we
believe this is an underestimate of the real situation. A
recent consensus workshop organised by the PNG
National AIDS Council Secretariat (NACS) in collab-
oration with the World Health Organization (WHO)
estimated that the true figure for the total number of
people infected nationwide could be anywhere in the
range of 5500 and 22,000, depending upon which
groups of people the estimate is based. The National
AIDS Council has therefore decided to use an official
estimate of between 10,000 and 15,000 people



infected nationwide. During the first quarter of this
year (2000), 237 HIV-positive cases were reported,
which is a 25% increase on the number reported over
the same period in 1999 (National AIDS Council
2000).

HIV and AIDS are already widespread throughout
PNG and have been reported in all provinces. Table 1
and Figures 1, 2, 3, and 4 illustrate the trends of the
epidemic in PNG.

HIV/AIDS affects the young, sexually active and
economically important members of the country.
Figure 5 shows age and sex distribution of the people
infected. Most people who become infected are
between the ages of 15 and 45 years. Women are being
infected earlier then men. The virus is predominantly

spread through unprotected sexual intercourse.
Increasing number of infants are being infected by
their mothers during pregnancy and birth, indicating a
serious problem in the general population. Figure 6
illustrates a steep rise in the number of HIV-positive
blood donors, indicating an increasing problem among
normal healthy blood donors.

Noting these trends, AIDS is an undeniable threat
to our country and should be taken seriously by every-
one. Although the total numbers infected only rep-
resents a relatively low proportion of the population at
this stage, the numbers are increasing rapidly. Many
Papua New Guineans are already infected with the
virus; many do not know that they have it and many
more will continue to become infected due to the

Table 1. Cases of HIV infection by province, January 1987-March 2000.

New cases in
2000 Jan—Mar

Province of detection?

Cumulative totals (1987-2000)

Female Male Unknown Total

Western 1 23 18 2 43
Gulf 5 1 1 7
Central 1 0 0 1
National Capital District 177 773 962 55 1790
Milne Bay 8 4 0 12
Oro (Northern) 14 7 0 21
Southern Highlands 11 14 3 28
Enga 9 50 39 3 92
Western Highlands 46 100 128 2 230
Simbu 6 35 22 4 61
Eastern Highlands 0 43 39 12 94
Morobe 2 48 48 8 104
Madang 0 10 14 4 28
East Sepik 1 10 8 1 19
Sandaun (West Sepik) 1 1 2 0

Manus 0 1 5 0

New Ireland 2 8 7 0 15
East New Britain 0 14 11 1 26
West New Britain 0 4 3 0 7
Bougainville (North Solomons) 0 0 1 0 1
Unknown 0 2 3 0 5
Total (PNG) 247 1161 1336 96 2593

aProvince where the case was found (not the person’s home province of origin).

Source: National AIDS Council (2000)
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complexities of factors that facilitate the epidemic. Factors Faci]itating the Epidemic
Predictions therefore indicate that, unless urgent steps
are taken to prevent the spread of the disease within
the next 10 years, the epidemic in PNG will become at
least as serious as, if not worse than, it is in parts of

A number of factors contribute to the growing epi-
demic and make PNG one of the most difficult places
to develop interventions to prevent further spread of

Africa (with over 25% of the population infected). the disease.
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Figure 1. Cumulative number of AIDS cases per 100,000 population by province of detection, 1987-99
(not including National Capital District).
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Figure 6. Number of HIV-positive donors detected
by Port Moresby Blood Transfusion
Service, 1997-99.

The diversity of the country, both in terms of the
culture and the different geographical terrain, makes it
difficult to communicate with the rural communities.
Added to this are low literacy rates and over 800 dif-
ferent languages are spoken in the country, which
make the process of communication with the rural
majority a daunting task. This is made even more dif-
ficult by the myths about HIV/AIDS that are already
present in different parts of the country. Different reli-
gious philosophies also create significant differences
in the way people perceive HIV/AIDS messages and
their approaches to improving the general wellbeing of
individuals and communities throughout the country.

Not only do we have a diversity of cultures, but each
of the cultures is itself in transition. This evolution of
culture, the shift from a rural subsistence way of life to
an urban setting and the mixing of cultures and subcul-
tures makes education for behaviour change a very
challenging task. Sexual behaviour and networking
also become complex. In particular, the practice of
polygamy has become increasingly difficult to define
in a modern setting. Polygamy in the traditional and
rural setting was well defined but takes on a different
form and entity in the modern setting, making sexual
networking more complex than in the past. This is also
the case with certain permissive cultural sexual
encounters in traditional settings in some societies
within the country.

The need and desire for money has brought with it
the practice of buying and selling goods and services.
Some goods are now regarded as needs and not luxury
items. When driven into poverty, people look for ways
to make money and can take significant risks to do so.
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The AIDS epidemic in PNG is bound to get worse as
the economic situation worsens.

Since the colonial era, sexually transmitted diseases
(STDs), have been recognised as a problem. In 1987,
we had one of the highest rates of STDs in the world,
with about about 106 cases per 10,000 population
(Department of Health 1987). This continuing high
prevalence of other STDs is a major factor for HIV
transmission in PNG today because individuals with a
pre-existing STD have an increased risk of catching
HIV.

Gender-based violence is a problem rarely spoken
about in public because, in PNG, society in general
sees this as a normal way of life. The role of women in
society and their vulnerability to HIV is an important
determinant of the way the epidemic will continue to
evolve.

The young population structure, with demographic
trends indicating a young, sexually active population,
is another important factor, which has a likelihood of
contributing to the spread of HIV in the country.

Another important factor, which is often difficult to
discuss, is the accountability of leaders and civil serv-
ants to the urban poor and the rural majority. Unless
resources are allocated to address people’s basic needs
and unless we are all held accountable to every indi-
vidual in the society, the fight against AIDS will con-
tinue to be a tough and difficult one.

Obviously, these issues raised as major challenges
are not the only ones for individual situations in local
settings throughout the country. Additional challenges
will be identified and acknowledged in each locality so
that they can be overcome as we strive to contain the
AIDS epidemic in the country.

Implications for Development and
Food Security

The United Nations Development Programme
(UNDP) Study Paper Number 6 (UNDP 1998), pro-
vides an excellent summary of the impacts that HIV/
AIDS has had on rural development and food security
in many sub-Saharan countries of Africa. This study
carried out by UNDP and the Food and Agricultural
Organization (FAO), pointed out that the HIV/AIDS
epidemic has impacted on both formal and informal
rural institutions. In the formal sector, three important
effects were noted:

* HIV/AIDS would directly impoverish clients;

» it would erode the capacity of rural institutions

through losses in human resources; and



* it would disrupt the smooth operation of rural insti-
tutions by severing key linkages in the organisa-
tional and/or production chain.

In the informal sector, HIV/AIDS would affect rural
institutions and may create a crisis of unprecedented
proportions, particularly among the extended family
and kinship systems, with implications not only for the
spread of HIV but also for the vulnerability of rural
institutions and traditional social safety mechanisms
(e.g. widow inheritance, child fosterage).

The study focused on poverty alleviation, food secu-
rity and sustainable livelihood, empowerment of rural
women, labour and infrastructure. It recommended
that participatory, gender-sensitive and multisectoral
rural development policies and programs are essential
elements of any response to HIV/AIDS. I am pleased
to note that our national response is well in keeping
with this recommendation.

Food security is dependent on four factors: availa-
bility, sustainability and accessibility of food, and
good health. To achieve national food security, a
country must be able to grow sufficient food or earn
enough foreign exchange to enable it to import food.
Similarly, households must have sufficient income to
purchase food they are unable to grow themselves. By
selectively affecting economically productive people,
the AIDS epidemic will impact on the capacity of
households to ensure sustainable food supplies. The
epidemic will also lead to labour shortages, affecting
sustainability of agricultural production methods. In
Kagera, Tanzania, for instance, bananas are not
replanted in heavily HIV-affected areas, resulting in
falling yields and reduced soil fertility. The effect of
higher dependency ratios on the labour force in a sub-
sistence setting is a challenge we in PNG must be pre-
pared for if we allow the AIDS epidemic to worsen.

The AIDS epidemic in Africa has also affected the
agricultural sector itself by affecting agriculture exten-
sion staff, resulting in reduction of the working week
due to increased funeral attendances. In some parts of
Uganda, for instance, the six-day working week has
been informally reduced as a result of increased mor-
tality and morbidity related to HIV/AIDS.

Topouzis (1995) eloquently described the impact of
HIV/AIDS on food production and postharvest protec-
tion programs. As AIDS mortality and morbidity may
result in labour shortage, farm households are forced
to shift from cash to subsistence crops when food secu-
rity is threatened. Cash crops requiring an extended
investment period may not be suitable for families
affected by HIV/AIDS that are in need of quick returns
to cover immediate medical, funeral or orphan-related
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expenses. Labour-intensive crops requiring intensive
care or high external inputs may also be unsuitable
because of labour or cash shortages. Postharvest com-
ponents of agriculture programs may also be adversely
affected as, in many countries, it is the men who con-
struct storage facilities for the crops. When they die,
the women may not store the crops properly, thereby
losing a substantial part of their production. The same
occurs when, after losing their husbands, women
farmers switch from cash to subsistence crops but do
not know how to store the new produce.

In PNG, this description can be applied to the
gender roles that ensure a stable and reliable food
supply to the household. The jobs usually undertaken
by men will increasingly be taken on by the women.
Once the mother dies, her children will need to take up
these challenging roles. As PNG is a land of diverse
cultures, AIDS will no doubt have many adverse
effects that are yet to be experienced.

Noting the similarities in epidemic trends, culture
and developmental status between PNG and Africa,
we must learn from the African experience. I am opti-
mistic that we can stop the epidemic from being as
widespread as it is in Africa and, by so doing, we can
avoid the impact on food security among the majority
of our population in the country.

Response to the Epidemic

In the early 1980s, international concern about HIV/
AIDS was highlighted by the WHO Global Pro-
gramme on AIDS in Geneva led by the late Professor
Jonathan Mann. Initial reports of the AIDS syndrome
and the discovery of the virus in 1983 provided the
initial responses to the global pandemic. As for many
other countries, there was an initial phase of denial
among leaders in PNG, including health workers and
researchers. At that stage, the risk of HIV/AIDS to
PNG was acknowledged by only a few professionals
in the Department of Health.

The Department of Health set up the National AIDS
Surveillance Committee in late 1986. This was very
timely as it provided a mechanism to discuss the issues
that arose from the first detection of HIV-positive indi-
viduals early in 1987.

In June 1988, the Department of Health developed
the first national policy document on AIDS control in
PNG. The document set out guidelines for HIV/AIDS
control, diagnosis, prevention and care from the health
perspective. Attempts were made to reflect the impor-
tance of other sectors by incorporating the implica-
tions of AIDS for churches in PNG, the role of



nongovernment organisations and legal implications
of the AIDS epidemic into these policy guidelines.

The initial response to the epidemic focused on bio-
medical interventions. The period between 1987 and
1995 saw the development and implementation of the
short-term and the first medium-term plan for the pre-
vention and control of HIV/AIDS in PNG. These plans
focused on screening blood before transfusion, epide-
miology, diagnosis, care of patients and surveillance
of the disease. Advocacy focused on getting political
attention and ensuring a rational response to the epi-
demic. Population advocacy focused on informing the
public of the dangers of AIDS to individuals.

A one-year short-term plan was drafted and
approved in early 1988. A six-year medium-term plan
for the prevention and control of AIDS was developed
by the PNG Department of Health and WHO in 1989.
Both the short-term plan and the first medium-term
plan were supported by the WHO Global Programme
on AIDS and the European Union.

Annual work plans based on the medium-term plan
were developed by the Department of Health STD/
HIV Unit, focusing on health education, laboratory
support, program management and surveillance and
control measures.

In early 1993, the PNG Government, through the
Department of Health, requested financial support
from the Australian Agency for International Develop-
ment (AusAID) to assist in the implementation of the
national program. AusAID has provided support
through the Sexual Health and HIV/AIDS Prevention
and Care Project that commenced in 1995 and is now
in its final phase.

When it was increasingly noted that HIV/AIDS was
destined to affect all sectors of society, discussions
were started in 1994 on the feasibility of developing a
comprehensive multisectoral response. Throughout
1995 and 1996, intensive discussions took place
between the PNG Office of National Planning (ONP)
and the Department of Health in consultation with the
United Nations AIDS Programme (UNAIDS). An
interim secretariat made up of staff from the ONP and
the Department of Health facilitated and developed the
second medium-term plan that was endorsed by the
Prime Minister in June 1998 (Government of PNG
1998). This National Medium-Term Plan is now being
implemented by the National AIDS Council Secre-
tariat.

In December 1997, the national parliament passed
the National AIDS Council Bill (Independent State of
PNG 1997) which set up the National AIDS Council
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and its Secretariat. Leaders at this stage fully acknowl-
edged the threat to the nation posed by HIV/AIDS,
which was now seen as an issue that would ultimately
affect everyone and that everyone should therefore
address it. A multisectoral response mechanism was
therefore established at the national level.

National AIDS Council

The PNG National AIDS Council is made up of 17

members from within both the public and private sec-

tors. Nongovernment organisations, women and the
churches all have strong representation. Amendments
are in progress to include a person living with HIV/

AIDS and a representative from the Attorney Gen-

eral’s office.

The objectives of the council are to:

« take multisectoral approaches with the view to pre-
venting and controlling HIV in PNG;

* organise measures to minimise the personal, social
and economic impact of HIV and AIDS in the
country; and

» ensure that the personal privacy, dignity and
integrity of those infected are maintained in the face
of the HIV/AIDS epidemic in PNG.

The vision of the council is: “To contribute towards
a healthy, independent, secure and prosperous Papua
New Guinea’.

The proposed mission of the council is: ‘As the main
advocate for national action on HIV/AIDS, the
National AIDS Council will lead, strengthen and
support an expanded response aimed at preventing the
further transmission of HIV, provide leadership and
guidance through a multisectoral response, with the
view of reducing vulnerability of individuals and com-
munities to HIV/AIDS, and minimising the impact of
the epidemic in Papua New Guinea’.

The National AIDS Council Secretariat (NACS)
was set up under Section 3 of the National AIDS
Council Act. The staff are: the director with a medical
and public health background; the deputy director with
a sociology and anthropology background; a medical
officer, a legal officer, a social scientist and a jour-
nalist. Recently, it was noted that because of our cul-
tural diversity there needed to be an innovative
approach to addressing the different settings in the
country. As a result of this, two additional posts have
been added to NACS: a peer education adviser and an
information officer. To support these staff, the secre-
tariat also has an office manager, statistical clerk and a
secretarial assistant.



Challenges for the Future

The challenges faced by PNG need to be addressed
with commitment using existing structures and by
involving everyone in the community. NACS has
taken up the role of facilitating a comprehensive, mul-
tisectional and sustainable response to the HIV/AIDS
epidemic in PNG. Activities carried out in the next few
years should establish the basis for such a response
throughout the country.

The secretariat started the work of implementation
of the National Medium-Term Plan by translating it
into a one-year action plan that was endorsed by the
National AIDS Council. The plan of action focuses on
the major areas that will enable sustainable initiatives
to be facilitated and implemented.

A major focus of attention to date has been NACS
input into the design of a major project to address HIV/
AIDS prevention and care in PNG, which is to be facil-
itated by AusAID (AusAID 1999). NACS is com-
mitted to ensuring that Australian aid is well managed
and has maximum impact on HIV/AIDS prevention
and care in the country.

To develop a comprehensive, sustainable response
to the epidemic, NACS facilitated five workshops in
1999. The first of these workshops brought together
individuals from all sectors at the national level. The
main objectives of this workshop were to agree on the
way forward for addressing the AIDS epidemic and to
define the roles and responsibilities of the different
sectors. This will enable NACS to facilitate a multisec-
toral response. The different sectors will be encour-
aged to explain their perceived roles and
responsibilities in addressing HIV/AIDS. By the end
of the workshops, the different sectors should be able
to see for themselves their roles within their sectors
and carry out initiatives with a common purpose of
containing the HIV/AIDS epidemic in PNG.

The remaining workshops were conducted at the
regional level, bringing provinces in each of the
regions together. These workshops had three main
objectives:

* to review the existing structures of the provincial
AIDS committees, where they exist, with the view
to establishing an appropriate multisectoral
response mechanism at the provincial level;

* to carry out a comprehensive risk analysis at the
provincial and various district levels as well as
within sociocultural and geopolitical settings (risk
analysis at the family and the individual level will
also be encouraged); and
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* based on the different risk situations, to develop
specific action plans to address the specific risk sit-
uations identified.

The aim was to develop 20 provincial action plans
by the end of 2000, with well-targeted interventions
addressing all possible risk-taking situations in the
country. This would give the secretariat tools for nego-
tiations with appropriate aid donors so that well-tar-
geted interventions are carried out with donor
resources resulting in a positive impact on HIV/AIDS
prevention in PNG.

Conclusion

Given our sociocultural and geopolitical diversity,
innovation is needed in PNG for an effective national
response to HIV/AIDS. The AIDS epidemic has a
wide range of implications for food production and
food security. This paper has attempted to provide
basic facts on the disease and an update of the epi-
demic in PNG, and has highlighted issues that need to
be considered in developing food security programs in
the light of HIV/AIDS in PNG.

For prevention and care initiatives to be successful
in PNG, support needs to be obtained from everyone
in society. It is important to note that we will con-
tinue to have an increase in the number of new infec-
tions of HIV and AIDS cases despite what is done
today. Everyone must undertake prevention initia-
tives. All sectors of government and the private
sector must be encouraged to put sectoral responses
to the epidemic in place. The measures put in place
now will only have an impact in 10 or more years
time and the fight against HIV/AIDS will only be
successful through a collective effort.

The African experience has given us a golden
opportunity to learn and put in place programs to avoid
widespread food security problems resulting from
HIV/AIDS. As we have been given this opportunity,
we must all work together to avoid a catastrophic sit-
uation in PNG because ‘together it can be done.’
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Potential Impact of Global Climatic Change on
Smallholder Farmers in PNG

Kasis Inape” and Bill Humphrey'

Abstract

Unexpected and abnormal weather patterns pose a serious threat to the food security of PNG subsistence
farmers. This is because most people in PNG rely on rainfed agriculture for their livelihood and have limited
means to use as a buffer against an interrupted flow of food or cash from their gardens. Global climatic change
has been suggested as a cause of these patterns. Changes will include higher overall temperatures, increased
volatility in the weather and more frequent El Nifio events such as the one witnessed in 1997. The potentially
devastating impacts of climatic change on PNG’s population vastly increases PNG’s need for a functional
weather advisory service. It also increases the need for collaboration between the National Weather Service
and all of PNG’s agricultural agencies and institutions.

HISTORICALLY, agricultural practice has proved to be
highly adaptive to changing conditions, but uncer-
tainty remains regarding its adaptation to climatic
change (IPCC 1995). In PNG, agriculture remains the
most important economic sector in the economy. Over
85% of the economically active population are
employed in agriculture and the sector provides over
25% of the total formal employment.

Semisubsistence smallholder farmers, who face
considerable variability in agroclimatic factors and
market access, dominate agricultural production in
PNG. Changing climatic regimes will affect tradi-
tional crops and will require agricultural systems to
adapt. Increased temperature will cause heat stress to
many agricultural plants and may lead to droughts,
particularly during the dry season, which will increase
reliance on imported foods.

Climatic change is no longer a theoretical phenom-
enon and adaptation is essential for PNG. However,

* National Weather Service, Box 1240, Boroko, National
Capital District, PNG. Email: k_inape@yahoo.com.au

' Highlands Agricultural Experiment Station, Aiyura,
National Agricultural Research Institute, PO Box 384,
Kainantu, Eastern Highlands Province, PNG.
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the extent of adaptation required depends on how
much PNG will be affected by climatic change,
including the extent of the impact, and the afforda-
bility of adaptive measures such as access to new tech-
nology.

This paper highlights the uncertainty of the subject
and also informs the decision makers (government)
that we need to avoid hasty conclusions. Instead, we
need to monitor climatic change and develop impact
assessment capabilities appropriate to our needs, so
that the interests of the people are safeguarded.

Food Security in PNG

Food security, at present, is not a serious problem in
PNG, at least when compared to African countries,
where prolonged droughts associated with climatic
change result in mass starvation. However, local sub-
sistence farmers in PNG are becoming more
dependent on imported foodstuffs such as rice, tinned
fish and other processed food. They need a fixed or
steady means of earning cash in order to purchase
these food items.



This paper analyses the potential impact of global
climatic change on smallholder farmers by looking at
coffee and coconuts, two major cash crops of small-
holder farmers in PNG, which indirectly influence
their economic and social status in the community.

Climatic Change in PNG

Climatic change is affecting every region of the globe,
including PNG. Increasing concentrations of green-
house gases are expected to cause the earth’s average
temperature to rise in future decades. In 1995, the
Intergovernmental Panel on Climate Change (IPCC)
reported that climatic change had a discernible effect
on human activity (IPCC 1995).

A changing climate will have different impacts at
different locations and change will be needed to cope
with these local impacts. For example, in PNG, coco-
nuts are now being grown in the highlands where they
previously did not bear (R.M. Bourke, Research
School of Pacific and Asian Studies, The Australian
National University, pers. comm. 2000). Also, sea
levels are rising rapidly in the low-lying islands of the
coastal regions (Kaluwin 1999). This paper will
analyse recent changes in temperature and rainfall, the
most important climatic variables for crops.

Rainfall

PNG is often described as a very wet country, with
rainfall all year (see Fig. 1). The majority of the
country experiences relatively high annual rainfall of
between 2500 and 3500 millimetres. A few limited

areas are drier, but annual falls of less than 1000 mil-
limetres are unknown, except in Port Moresby (Fig. 2).
The highlands and mountainous regions on average
receive higher rainfall than nearby lowlands, at least
on their windward sides, due to orographic lifting
(McAlpine et al. 1983).

Despite having a broad wet classification, rainfall
varies seasonally in most areas of PNG. There are dis-
tinct wet and dry seasons along most of the south
coast, with the exception of areas immediately inland
from the coasts (Maiha 2000).

Droughts can occur from time to time, even in mod-
erate wet regions like PNG. Maiha (2000) found that
much of the variability in rainfall patterns in PNG
(Figures 1 and 2) correlated very well with the El Nifio
southern oscillation (ENSO) phenomenon, respon-
sible for droughts, described in more detail below.

Temperature

Temperatures in PNG are influenced mainly by its
humid tropical and oceanic location. Areas closer to
the sea experience relatively high temperatures and
show very little seasonal variation (Maiha 2000). The
most interesting feature about temperature is the drop
associated with increasing altitude. Figure 3 shows
temperature trends in PNG from 1960 to 1999.

Maiha (2000) compared the temperature rise rates
of both the maximum and minimum temperature data-
sets of the main PNG National Weather Service sta-
tions and found that, on average, the rate of minimum
temperature rise marginally exceeded the maximum
rate in the 1970s. He suggested that there has been an
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Figure 1. Annual rainfall trends in PNG, 1950-1999 (Maiha 2000).
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Figure 2. Dry season rainfall trends for Port Moresby, 1945-99 (Maiha 2000).
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Figure 3. Temperature trends in PNG, 1960-99 (Maiha 2000).
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increase of 0.5°C in the near surface temperature, but
much of the increase after the mid-1970s could be
attributed to the rapid increase in minimum tempera-
ture instead of the traditional maximum temperature.
This is consistent with the global (0.3—0.6°C) trend.

El Niiio southern oscillation and climatic
change

By far the most important and life-threatening
aspect of climatic change in PNG is related to the
ENSO phenomenon. The southern oscillation can be
defined in terms of pressure conditions between
Darwin in northern Australia, and Tahiti. The pressure
anomaly (difference from average) at Darwin is com-
pared with that at Tahiti. The difference between the
two anomalies provides the measure known as the
southern oscillation index (SOI).

When the SOI is high, the trade winds of the Pacific
Ocean strengthen; when the index is low, they weaken.
Strengthened trade winds encourage stronger surface
flow of the cold ocean current off the west coast of
South America towards PNG. Together with lower sea
surface temperatures, this results in less rainfall due to
diminished evaporation. The consequence is that PNG
is likely to become drier than normal.

By contrast, a low SOI is associated with weaker
trade winds. The surface flow of water to the west also
weakens, so that the surface waters of the eastern
Pacific (including around PNG) will be warmer. There
will be more evaporation, leading to an increase in
rainfall, resulting in PNG experiencing wetter than
normal conditions. This seesaw pattern of reversing
pressure systems at opposite ends of the Pacific Ocean
is called the southern oscillation.
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Droughts and bushfires are usually associated with
ENSO events in countries like PNG, Australia and
Indonesia. Figure 2 shows the dry season rainfall trend
in Port Moresby between 1945 and 1999. The figures
are derived from Maiha (2000), who found that the
trend exhibited a recurring pattern whose positive
phase seemed to have weakened since 1975. Since
then, the positive phases have weakened into more
negative phases, resulting in Port Moresby’s dry
season becoming drier than normal.

Climatic Change and Agricultural
Production

Coconut

Coconuts, which grow in all of the coastal and
islands regions of PNG, occupy approximately
260,000 hectares, or about 0.6% of the total land area
(Omuru 2000). Smallholders work about 60% of the
area while the remainder is in larger holdings.

Figure 4 shows annual copra production between
1969 and 1999. The lowest production (90,824 tonnes)
was recorded in 1991. Production recovered markedly
in 1995-96 but slowed down in 1997-98 due to unfa-
vourable weather conditions caused by cyclone Justin
and the El Nifio-induced drought in 1997.

Interestingly, Omuru (2000) found that, even with
frequent weather-related damage to food and cash
crops, the coconut industry has become the ‘provider
of last resort’. During the 1997 El Nifio-related
drought, he observed that many rural households on
the southeast coast of Central Province returned to
making copra after not having used their coconut

90,000

1969
1971
1973
1975
1977
1979

1981

1995
1997

Figure 4. Copra production in PNG, 1969—99 (Omuru 2000).
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palms as a source of cash income for a long time. With
food gardens completely destroyed and no other cash
crops to earn income during the drought, making copra
was the only way to earn money for the purchase of
basic food items.

Coffee

In PNG, coffee is produced by three different
sectors—smallholders, larger blockholders and plan-
tations. However, the majority of PNG’s coffee, as is
the case with copra, is produced by smallholder
farmers on their own customary land (Stapleton 2000).
Smallholder farmers commonly produce coffee for
their cash needs, as part of a system that also involves
the production of their subsistence food requirements.

Figure 5 shows annual production of coffee during
the period 1980-81 to 1998-99. Production fell to
787,000 bags (around 47,000 tonnes) in 1990-91,
coinciding with the low prices of the previous years,
and peaked at the end of the series, in 1998-99, at
1,324,740 bags. Generally, over the last five years,
since 1994-95, PNG production increased on average
by 5% per year. The Coffee Industry Corporation
report on the impact of the 1997 drought on coffee pro-
duction in PNG (Stapleton 2000) estimated that:

. overall coffee production and exports would be
likely to drop by about 256,250 bags or 15,375 tonnes in
1998, representing a 26% decline on an average produc-
tion of 1.0 million bags in a normal year. This would
translate into a loss of export income by some 70 PGK
million.!

- In 1997, 1 PNG kina (PGK) = approx. US$0.70 (A$0.94).
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However, the prediction was proved wrong in 1998.
That year recorded the highest ever production since
coffee production began in the early 1950s. Another
paper in these proceedings (The Influence of Avail-
able Water in 1997 on Yield of Arabica Coffee in
1998, at Aiyura, Eastern Highlands Province, by P.H.
Hombunaka and J. von Enden) describes further
research into the influence of available water on crop
development and yield of coffee (Coffee arabica L.).
They examined the effect of the 1997 drought on
coffee production and found that, unlike in other
coffee-producing countries, the PNG highlands do not
have a distinct dry season, so coffee ripens during most
months. If the onset of the rainy season is delayed or,
during the extreme drought conditions caused by El
Niflo events, yields are seen to peak 8—9 months later,
when a clear rainfall stimulus is identified.

The Frost Impact Management
Project

Following the 1997 drought and frosts, a project was
developed to help PNG respond to future El Nifio-
related weather disruptions. This was the El Niflo
Emergency Drought Response World Bank Project
P7213 PNG, described in detail in a separate paper in
these proceedings (The World Bank El Nifio Drought
and Frost Impact Management Project by Bill Hum-
phrey, James Ernest and John Demurua). The compo-
nent on advanced warning and contingency plans uses
ENSO data and historical rainfall records to develop a
predictive tool to enable observers to provide advance
warning of impending drought. Given that 80-85% of
PNG’s population are semisubsistence farmers, who
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Figure 5. Coffee production in PNG, 1980-81 to 1988—89 (Stapleton 2000).
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rely on rainfed agriculture, PNG people are highly vul-
nerable to strong climatic fluctuations. This was
clearly demonstrated in 1997, when the prolonged El
Niflo-related drought resulted in severe food shortages
in many parts of the country. These food shortages
could have been less severe if PNG farmers had been
given some warning of the forthcoming weather
changes. Farmers could have altered their cropping
strategy, conserved cash for necessary food purchases,
or migrated temporarily to less-affected areas.

The ENSO phenomenon is recognised as the most
important index for predicting regional rainfall. Fur-
thermore, PNG is situated in a location which is likely
to exhibit a high correlation between rainfall and
ENSO values. The implications of this positioning are
that the ENSO-related climatic fluctuations in PNG
are likely to be among the strongest anywhere, and that
PNG, at the country level, can develop an effective
advanced-warning system to alert farmers to devel-
oping ENSO fluctuations.

A possible barrier to developing a predictive
capacity is the paucity of rainfall-measuring stations in
PNG. However, this project aims to incorporate the
existing data into a database and then use existing
modelling programs to determine their value for pre-
dicting future El Nifio events. This will at least provide
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Figure 6. Model for predicting rainfall during rainfall
season in PNG.
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enough information for use as a basis for further
project proposals and funding applications for an
improved weather station network.

Figure 6 shows a possible application of historical
rainfall data as a predictive tool. The graph displayed
can be used to predict rainfall in the October to Feb-
ruary period by consulting the SOI data from the May
to July period. Figure 6 displays the percentage
chance of rainfall in the chosen period exceeding
values on the x-axis for three different SOI phases
during the observation period. The observer simply
consults international sources of SOI information,
then determines which of the three phases is current,
and uses the graph to estimate the rainfall range that
can be expected in the next three months. If the predic-
tive power is high enough, the result can be used to
advise farmers on which crops to plant, or on the need
for irrigation, drainage or conserving planting mate-
rial. The example given in Figure 6 suggests that this
tool will be useful in some locations. However, the
importance of local weather influences and the
shortage of operational weather stations in PNG may
constrain its widespread application.
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Food Security Issues From a Farmer’s Perspective

Lucas Velin®

Abstract

Production of cash crops ignores the need for food production to feed the family, and can lead to hunger and
malnutrition. The problem can be overcome by reserving land for growing food crops, as the author has done
in East New Britain Province of PNG since 1987. The paper describes the type of food crops grown, sustainable
cultivation techniques used and problems of marketing surplus produce. Recommendations are given for how
farmers could be encouraged and supported to grow more food crops.

I BEGAN growing food crops (vegetables and feed
grains) in 1987 when I realised the importance of food
security for the village. The rapid increase in cash crop
development (cocoa/coconut), and in people’s total
dependence on these crops to earn money, meant they
were totally ignoring the importance of food produc-
tion to feed the family. The result was land shortage,
hunger and malnutrition. Seeing what I have done, the
people have started to realise the importance of food
security and have reserved land for growing crops.

Experience

I graduated from Popondetta Agricultural College in
1968 with a certificate in tropical agriculture. The fol-
lowing year I became a livestock instructor at Vudal
Agricultural College but resigned in 1986 to become
the Provincial Youth Coordinator, starting in 1987.
That’s when I became involved in the food production
project.

Assistance has been provided by the Department of
Primary Industries (DPI), East New Britain Provincial
Administration, Vudal University, the National Agri-

* Ganai Village, C/o Bitapaka Local Level Government,
PO Box 199, Kokopo, East New Britain Province, PNG.
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cultural Research Institute, the Hanns Seidel Founda-
tion and Agricultural Supplies in East New Britain.

Food Production

I have cultivated the same piece of land continuously
for almost 10 years, using mixed cropping and crop
rotation. Assorted varieties of vegetables, mainly
aibika, round cabbage, pak choi, pumpkin, capsicum
and cucumber, and grains like corn and rice, have been
produced so far. I have developed management prac-
tices to promote soil conservation and management,
sustain soil fertility and use locally produced insecti-
cides and fertilisers (compost, etc.).

Different cultivation techniques have been used for
different soil and land types, such as terracing on
slopes, use of ‘A’ frames and introduction of vetiver
grass, alaraucidea and valangur to prevent soil ero-
sion. A nursery raising low-cost seedlings has been
established, enabling us to raise seedlings cheaply for
growing and feeding the family. Any surplus is sold to
neighbours and local markets. Due to the shortage of
land, we have cultivated fields of approximately 50 to
100 square metres.

Marketing

Marketing of vegetables is not a problem at the
moment. Surplus vegetables are sold to neighbours



and local markets, but not on a commercial scale. We
still have to set up permanent markets to supply. This
will depend on land availability and on farmer interest
and commitment to produce a constant supply of veg-
etables for the markets.

Training in postharvest treatment and handling is
needed to minimise losses of produce during this
stage, so that farmers can receive good returns. At
present there is no effective policy in the province to
adequately tackle this problem.

Training

Awareness, training and field days have been held on
my farm to educate people about food production and
management.

From my observations and experience, current food
production is still insufficient to feed the village pop-
ulation and the district as a whole. The problem of

80

food shortages is clearly seen in symptoms of malnu-
trition and other related diseases due to the consump-
tion of processed and frozen food from shops.

Recommendations

* Hold more farmer training and field days in the
province to promote interest and help people to
understand the importance of food production.

* Improve extension visits to farmers from DPI
officers; they should be continuous and frequent.

» Establish effective policy guidelines for food
security in the province.

» Train farmers in postharvest treatment, handling
and storage of food crops.

+ Establish reliable markets.

* Formulate a policy to promote organic production
of food and encourage farmers to participate (this
should be the responsibility of the DPI).



Subsistence Efforts of West Papuans Living at East

Awin Relocation Site in Western Province

Diana Glazebrook™

Abstract

The former United Nations High Commissioner for Refugees relocation camp (Iowara) at East Awin near
Kiunga in Western Province is currently administered by the PNG Department of Provincial and Local
Government Affairs. Based on extended fieldwork undertaken in 1998 and 1999, this paper approaches the
matter of food security at East Awin through the absence of sago, the staple food for the vast majority of West
Papuans living there. Three-quarters of the refugees at East Awin were dependent on subsistence food
production before they left Irian Jaya. They were relocated to East Awin, a restricted, sago-less site of low to
very low soil fertility, lacking any reliable water source. Extinction of game and restrictions on raising pigs mean
that meat is rarely consumed. The variety of sago seedlings distributed was considered inferior because of their
slow maturation, lower starch yield and inferior durability of the leaf as roofing material. Refugees also resisted
planting sago because they believed return to their own region was imminent. The replacement of sago with
bananas has resulted in available gardening land being rapidly exhausted in the restricted site and attempts to
simulate sago by processing cassava. The absence of sago has also affected people’s health in terms of lack of

roofing material. The 1997 drought increased refugees’ vulnerability at East Awin.

REFUGEES from Irian Jaya comprise 30% of the pop-
ulation of the Kiunga District in the Western Province
of PNG, which amounts to about 30,000 people
(Zocca 1995). The subject of this paper is the East
Awin relocation site, also known as Iowara, located in
the East Awin Census Division, Kiunga District. The
administration centre of the camp is approximately
120 kilometres (km) from the Indonesian—-PNG border
and 46 km from the Fly River (see Fig. 1).

The paper focuses on how relocation to East Awin
has increased people’s vulnerability due to lack of
sago, absence of reliable water sources, restricted
access to forest beyond the settlement boundary and
restricted land area in which to make gardens. East

* Department of Anthropology, Research School of
Pacific and Asian Studies, The Australian National
University, Canberra, ACT 0200, Australia.
Email: dianaj@coombs.anu.edu.au
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Awin consists of 17 refugee settlements stretched 40—
70 km along the Kiunga—Nomad road. These settle-
ments comprise people from across Irian Jaya
including those from the north coast (Jayapura,
Manokwari, Nabire, Sorong) and islands (Yapen—
Serui, Biak—Numfoor), Mamberamo, the Baliem
Valley and eastern highlands region towards the
border, the Waropko—Mindiptanah region in the
Middle-Fly border region and the Morehead District
border of Western Province. The population at East
Awin is approximately 3500, or 20 people per square
km, compared with less than 10 people per square km
in neighbouring areas (Allen et al. 1993). While some
900 West Papuans at East Awin have registered for
repatriation, most of the remaining 2500! have
received permissive residency status and will remain

L. The natural population increase rate has been calculated at
2.1% (Zocca 1995).
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(at least in the medium term) at East Awin, adminis-
tered by the PNG Department of Provincial Affairs.

Flight from Irian Jaya and
Resettlement into Camps on the
PNG Border (1984)

West Papuans have fled east across the Indonesian—
PNG border seeking political asylum since the annex-
ation of Irian Jaya by Indonesia in 1963. From 1963 to
1969, 4000 official crossings were noted. In 1984, up
to 11,000 West Papuans crossed the border into PNG
at Vanimo in Sandaun (West Sepik) Province and in
the Middle-Fly region of Western Province. Their
flight was precipitated by a confluence of events in
several regions. News of a planned coup in Jayapura
resulted in military violence from the Indonesian mil-
itary and attacks and counter-attacks from the OPM
(Operasi Papua Merdeka or Free Papua Movement).

The arrival of 9500 Muyu people into Yonggom and
Ningerum villages in Western Province brought a
five-fold increase in population. In 1985, nearly 100
people died of starvation at the Komokpin border
camp. Media criticism forced the PNG Government to
accept intervention from the United Nations High
Commissioner for Refugees (UNHCR). It was argued
that people who had crossed en masse in 1984 could
not be categorised according to the technical term
‘border crosser’ as their movement was not temporary
or for the purposes of traditional activities listed as
‘social contacts and ceremonies including marriage,
gardening, hunting, collecting and other land usage,
fishing and other usage of waters, and customary
border trade’.2

In July 1986, the PNG Government acceded to the
Geneva Convention and protocol relating to the status
of refugees. The PNG Government’s new refugee
policy included relocating West Papuans to East Awin,
approximately 120 km from the border. When signing
these instruments, the PNG Government stipulated that:

...in accordance with article 42 paragraph 1 of the Con-
vention makes a reservation with respect to the provi-
sion contained in articles 17 (1) [wage-earning
employment], 21 [Housing], 22 (1) [Public Education],
26 [Freedom of Movement], 31 [Refugees unlawfully

- Article 4 of the ‘Basic Agreement between the
Government of Papua New Guinea and Government of the
Republic of Indonesia on Border Arrangements’, Port
Moresby, 29 October 1984, cited in Wolfers (1988).

in the country of refuge], 32 [Expulsion] and 34 [Natu-
ralisation], of the Convention and does not accept the
obligations stipulated in these articles.

According to UNHCR, signing the UN convention
and protocol classified all refugees who crossed
between 1984 and 1986 as ‘prima facie refugees’ (i.e.
refugees in the absence of evidence to the contrary).

Relocation to East Awin (1987)

In 1986, the PNG Government under Pius Wingti
chose East Awin as a relocation site partly on the
assumption that rubber could become an important
cash crop in the area. In the 1960s, the East Awin site
had been planned as a rubber production area but was
said to have failed largely due to the absence of mar-
keting infrastructure (Preston 1992). The relocation
would form part of a proposed integrated development
plan for the area of East Awin, Nomad, Lake Murray
and Debapare, and refugees were encouraged to relo-
cate to take advantage of East Awin’s economic poten-
tial, increased security and the service provision
(Preston 1992). Relocation from the border camps to
East Awin would alleviate conflicts with landowners
over land use and privileges (rations) enjoyed by refu-
gees, as well as other tensions such as sorcery accusa-
tions, which were said to be ‘...[occurring] more
frequently because health problems in the camps are
intensified by unsanitary and protein-poor diets’
(Kirsch 1989). Relocation would deny the OPM
access to camps—where they could enjoy asylum—
and resources. It was also a strategy to prevent the
transfer from Indonesia of communicable animal dis-
eases (e.g. pig cysticercosis) and crop diseases not
already present in PNG (Preston 1992).

The East Awin site is categorised as lowland
tropical. It is 120—150 metres above sea level, covered
by lowland rainforest and receives an annual rainfall
of approximately 4600 millimetres. A thin layer of
topsoil overlies a predominantly clay layer 40—-60
millimetres thick (UNHCR 1993). The PNG Govern-
ment has paid several instalments to the traditional
landowners for the relocation site covering some
60 km, 1 km on both sides of the Kiunga—Nomad road.
Compensation is still being negotiated with Awin
people at Drimdenmasuk on the Fly River to the west,
and Pare people at Nomad to the east and Lake Murray
to the southwest. Awin people have claimed the land
from the rampsite (on the edge of the Fly River, where
motorised canoes pull up to collect and drop passen-
gers) to the Barramundi highway (30 km). The land



above this, encompassing all of the camps at East
Awin from Blackwater to Kuiu (40-70 km), is
claimed by Pare landholders.

In 1987, 2500 Muyu (also known as Yonggom)
people were relocated to lowara at East Awin. In the
same year, northerners were forcibly relocated from
Blackwater camp at Vanimo. Two years later, another
camp of northerners living at Waraston coast camp,
Vanimo, were evicted and relocated to East Awin. In
1992, refugees from Sota and Erambu living in the
border camps of Weam and Suki in the Morehead Dis-
trict were relocated. Refugees were provided with
utensils, bush knives, mosquito netting and temporary
rations (tinned fish and rice) until garden production
enabled self-sufficiency. In all of the camps, refugees
had exchanged rice with local villagers for supplemen-
tary food. Later, when gardens were established, they
exchanged surplus fish, rice and vegetables for other
goods and for cash.

While 2500 Muyu relocated from the border camps
to East Awin, an estimated 4500 refused to relocate in
spite of the education, health services and rations
offered by UNHCR. Instead they remain in border
camps on the edge of the Fly and Ok Tedi rivers and
were registered in the 1990 PNG census as ‘noncitizen
population’. Their refusal to relocate has been
explained in terms of their desire to remain close to
sago stands on the border and proximity to their own
dusun or traditional land.

From December 1987, UNHCR and the PNG Gov-
ernment stopped food and health assistance to Muyu
people remaining in the 10 camps on the border. The
Catholic Church of Daru—Kiunga continues to provide
regular patrols with immunisation and other health
services and training of aidpost workers. Since 1995,
four volunteers from the OED (Austrian Service for
Development Cooperation) have provided training for
trainers in principles of community development,
courses in Pidgin and English and projects to improve
basic camp infrastructure. No assistance is provided
by Indonesia, the PNG Department of Provincial
Affairs, the government of Western Province, the
UNHCR or (officially at least) Ok Tedi Mining Lim-
ited’s (OTML) Fly River Development Trust.

Since the opening of the East Awin relocation site in
1987, UNHCR has offered repatriation programs and
several hundred people have returned to Irian Jaya.
Eleven years later, in October 1998, the PNG Govern-
ment finalised application procedures for permissive
residency, allowing West Papuans rights including
free movement, engagement in business activities,
employment, enrolment in PNG schools and tertiary
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institutions and access to health facilities. Conditions
include not residing in the border area of Western, East
Sepik and Sandaun provinces, not engaging in polit-
ical activity (including not having rights to member-
ship of political parties) and not having voting rights.
The status of permissive residency is subject to annual
renewal (Department of Foreign Affairs and Trade
1998). While some 1000 people at East Awin have
registered for repatriation, the remainder have applied
for permissive residency status. Currently, East Awin
is administered by the PNG Department of Provincial
Affairs.

Subsisting Within a Restricted Space

Three-quarters of the refugees at East Awin were
dependent on subsistence crop production before they
left Irian Jaya (Preston 1992). Dusun comprise planted
sago gardens or naturally occurring sago forests; cul-
tivated gardens, which may include rice paddy;
orchards, including perennial trees like rubber, clove,
breadfruit, rambutan, coconut, mango, areca nut;
rivers, streams and deep rockpools; trees for firewood;
hunting grounds; and dusun houses. Paskalis Kai-
pman’s (a refugee’s) dusun provides an example of
comparison with East Awin. Shared with two other
male relatives and their families, his dusun measures
6 km x 3 km and is located on fertile Kau riverflat
country near Waropko, Irian Jaya. By contrast, his
small cultivated garden (kebun) at East Awin is char-
acterised by depleted soils and high rainfall.

For Muyu people (the majority population at East
Awin), subsistence strategies in their original place of
habitation included considerable gathering of unculti-
vated plants and hunting of animal resources (wild pig,
cassowary, couscous, iguana, lizards, snakes, bats)
which cannot be practised at East Awin. Inside the
East Awin boundary, game has been hunted to the
point of extinction. Hunting beyond the boundary
requires permission from the landowners. Since 1996,
the camp administration has prohibited raising pigs
inside the camps. Police initially distributed letters to
each camp outlining the prohibition due to disease
risks (caused by pigs defecating on village paths) and
disputes—resulting in compensation claims and
sorcery accusations—caused by damaged gardens.
The result of all of these restrictions is that meat is now
rarely consumed at East Awin.

The hardship of clearing dense forest at East Awin
and the task of planting new seedlings that would not
bear for several years contrasted with the memory of
their own mature, yielding gardens and dusun.



According to a church elder, from 1987 the Catholic

church repeatedly advised the mainly Muyu congrega-

tion to be economical in their use of garden land. They
advised that:

* gardens should not be too large;

* new gardens should be opened only after the
previous one is barren;

« forest should not be cleared too early for, if it is
cleared and left to stand, it will quickly become
barren and revert to undergrowth, and if it is cleared
again it will become grassland/infertile kunai
(Imperata cylindrica); and

* uncleared forest should be conserved for gathering
timber for building, firewood and rattan.

At East Awin, Muyu people’s customary practice of
shifting cultivation is hindered by the restricted area.
Shifting cultivation, sustainable in extensive forest
areas with small populations, is not sustainable where
several thousand people are relocated within a few
months to a restricted area. For refugees living in some
of the border camps in Western Province, their garden
area is also restricted and exhausted after 15 years of
continuous planting. There is no possibility of
extending the gardening area because of conflicts with
the landholders. In the gardens at East Awin, at least
two plantings are made before land is fallowed as low
woody regrowth, compared with only one planting for
surrounding areas. Fallow periods of 12 months are
considerably shorter than the 15 years observed in sur-
rounding areas (Allen et al. 1993). Earlier gardens are
now infertile, kunai-dominant areas that yield very
poorly when cultivated. In these gardens, growing
cassava gives the only reliable source of starch.

In their own region and in the border camps before
relocation to East Awin, most Muyu people had relied
on sago for the bulk of their calories. In the absence of
sago at East Awin, green banana (pisang hijau) has
become the main carbohydrate staple. However, while
banana productivity is very high in the first year, it
rapidly declines after the first year, requiring a new
garden to be opened. Gardeners describe banana as
boros, meaning wasteful or fertility demanding, unlike
peanuts and sweet potato (which are planted in rota-
tion) or other vegetables that can be planted in old gar-
dens. Peanuts, sweet potato and green banana were
taken to Kiunga market where produce commanded a
price five-times that of East Awin market where there
are few buyers. However, freight costs of at least
20 PNG kina (PGK)?3 need to be covered before profit.
Trade and mobility generally are obstructed by the

3. In 2000, 1PGK = approx. $US0.4 (A$0.6).
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condition of the Kiunga—Nomad road, which is
impassable in wet conditions.

The Absence of Sago at East Awin

In the southern Muyu region, the principal sago tree is
known as om maim in the Yonggom language. Its leaf
is considered to be the most durable roof thatching
material, lasting for up to six years. Om maim matures
in 3-5 years, compared to the longer-thorned sago of
the East Awin region, om bi, which is a slower
growing palm maturing in 1012 years and which lasts
only 6 months to 2 years as thatch, depending on expo-
sure to hearth smoke. Yonggom speakers were unable
to translate the names of these two species into Malay
or pidgin, but differentiated them in terms of the length
of their thorn; om maim has a short thorn, om bi a long
one. Om maim grows from suckers which spread from
an induk (central plant), or may be transplanted as
suckers from elsewhere. This species cannot be prop-
agated from its seeds, as these fall to the ground and
are ordinarily consumed by cassowaries, or taken by
bats and other birds. Om bi spreads by way of seed
from the fruit and by suckers from the main palm.

At East Awin, some Muyu people returned the
cooking hearth to the centre of the house because the
smoke was required to harden and blacken the roofing
material. In their own region, the sago palm leaf was
more naturally water resistant and they preferred
hearths to be kept separate to avoid inhaling smoke. At
East Awin, some people planted om bi from suckers
collected from near the Fly River by the camp admin-
istration and distributed upon people’s arrival to East
Awin in 1987. In conversation about the benefits of the
two sago types, Muyu people at East Awin questioned
why the government had distributed the slower
growing om bi variety, which yielded less flour and
significantly less durable thatching leaf compared to
the om maim variety.

Even among those people who relocated to East
Awin, many resisted planting sago, in spite of the
seedlings offered by the government. Their explana-
tion was that it was not about ecological issues of
terrain or climate; rather, it was an emotional response
about hope of return to their homeland and fear that
planting a slow-maturing tree anticipated long-term
displacement. It was explained that: ‘Upon arrival to
East Awin we did not plant sago. We wanted inde-
pendence quickly. We did not want to be here long’.
They did not want to imagine themselves still living at
East Awin, still living out of their place at the time of



harvest 10 years on. Resistance to planting sago was an
act of defiance against ‘putting down roots’ in exile.

The few refugees at East Awin who had planted
sago were reluctant to sell palm leaves for roofing
thatch despite demand. Even harvesting for their own
needs was claimed to delay the maturation of the sago
starch. At East Awin, sago palm leaf is usually har-
vested from forest sago and purchased from land-
owners by parcel quantity; one parcel comprises seven
sheets of palm thatch and 30 parcels are sufficient to
roof a medium-sized house with kitchen. Based on the
cost of one parcel, 5 PGK, a house roof costs up to
150 PGK. As very few people earn cash income, most
house roofs at East Awin comprise deteriorating
plastic distributed by UNHCR 10 years ago, and faced
with sheets of bark. Dani people have experimented
with tall, coarse grass as roofing thatch. However, the
grass in the highlands is short, fine and strong; more
resilient than the grass at East Awin, which decom-
poses quickly in the wet lowland conditions. Other
people experimented with the freely available leaves
of the forest coconut palm but this leaf thatch leaked
after only two months. The shortage of roofing mate-
rial was the subject of everyday conversation and
concern at East Awin. Leaking roofs cause food to
spoil, hearth fires to extinguish and houses to be damp
and cold, resulting in sickness.

Simulating Sago

People at East Awin explained that they processed
cassava in order to imitate sago, calling it cassava sago
(ubi sago). Some women add value by processing
cassava (grating, flushing with water, squeezing and
using the liquid which sediments to produce flour) and
selling it in the market. At East Awin, the first women
to process cassava were from the Mamberamo region,
the most bounteous sago place in Irian Jaya. The
women’s yearning compelled them to simulate sago
by processing cassava to become like sago. Flour from
processed cassava is used for making unleavened
bread that they call baked sago and describe as simply
an imitation of authentic sago-flour bread. In their
view, however, sago cannot be simulated. In contrast,
some northern people claimed to prefer eating papeda
(like tapioca) made from cassava rather than sago
flour, as the latter was said to cause indigestion. Sim-
ulation is revealing in a situation of displacement
where absent materials become the object of imitation,
while some things cannot be simulated. Muyu experi-
ence of displacement at East Awin is partly mediated
through their sense of absence and loss in relation to
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sago, and, of course, cassava does not provide roofing
material.

In one instance, an old woman’s death at East Awin
(presumably from starvation) was interpreted as a
yearning for sago, commonly understood as a meta-
phor for homesickness. The deceased woman’s son-
in-law explained that, if a person yearns to return to
their homeland but cannot, their death may be induced
by their yearning to eat sago (their yearning to return
home). This story, recounted as a parable of homesick-
ness, underlines the cultural significance of food.

The 1997 Drought at East Awin

What is the use of being thirsty and hungry in another

place [as a foreigner] in a time of drought? (local

saying)
During the drought and bushfires at East Awin in
1997-98, people fossicked for cassava, unearthing
scorched tubers and baking them again. Several people
died because they ate cassava and sweet potato which
had already been scorched by bushfire and were said to
have caused toxicity (keracunan) (Jacques Gros, Cath-
olic priest/relief worker, Daru—Kiunga Diocese, pers.
comm.).

Camps at East Awin were virtually abandoned
during the drought as refugees followed landholders
into the forest beyond the East Awin boundary to
harvest sago. The right to harvest forest or wild sago
was purchased from the landholders for the cost of
50 PGK per tree or 100 PGK for a large tree. Some
people complained that many of the forest sago trees
yielded little flour. It is commonly understood that an
uncultivated tree will produce less flour. A few tried to
harvest sago without paying and were fined 80—
100 PGK by the landowner (Jacques Gros, pers.
comm.). Some families purchased trees themselves;
others did so in groups. For example, the Wamena
Baptist church at East Awin spent 450 PGK of church
funds to purchase nine sago trees for the congrega-
tion’s consumption. At Atkamba, the komite (village
head) approached a landowner, negotiating an
arrangement for villagers to fell and harvest sago trees,
dividing the flour with the landowners. People made
papeda rather than baked sago as the former uses only
a small amount of sago flour.

Coastal people at East Awin regretted not having the
foresight to prepare sago (or cassava) as tamambo to
sustain them during the drought, as they had done
before in their own place. Tamambo refers to a dried
form of sago or cassava. Sago pith is rinsed and
squeezed several times, then kneaded into a ball,



smoked above the hearth fire and stored. When
needed, the smoked black surface is scraped clean and
the ball grated to become baking flour. People resident
at East Awin who came from sago-less places like the
coral atoll Numfoor (adjacent to Biak) claimed to have
processed cassava in this way. It was generally
claimed by West Papuans at East Awin that sago was
less nutritious than rice but could avert hunger more
effectively than rice, corn or bread. The price of rice
increased three-fold during the drought. This also
occurred in Kiunga, as the ships bringing supplies
from Port Moresby could not enter the Fly River
because of the low water-level. AusAID drought
assistance (rice, cooking oil, flour, salt) was distrib-
uted between by teachers at East Awin between
August 1997 and February 1998. AusAID rations and
vegetable seeds were also distributed among Muyu
refugees in the border camps.

The Nomad road running through East Awin
follows a central ridgeline between the watersheds of
the Elevala River to the north and the Strickland River
to the south. The areas on either side of this ridge are
marked by ravines cut by rain; however these streams
dry up after a few weeks of dry weather (UNHCR
1993). At the time of the drought, people were forced
to walk long distances into the forest beyond the East
Awin boundary to collect water as there was no reli-
able water source or significant storage. Rainwater
was collected in several corrugated iron water tanks
installed near the schools and aid posts. Most house-
holds collected rainwater from the roof'in a single, 45-
gallon plastic barrel. Following the drought, UNHCR
contracted the installation of deep tube wells (up to
25 metres deep). Unfortunately, the brief to ‘drought-
proof” was given an emergency timeframe despite
requiring a longer-term development approach. A
team comprising a trainee from each camp has
installed 20 wells, approximately one in each camp.
Water is drawn using a hand bailer technique that is
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more suitable for use on a household scale than public
wells, given belief in sorcery and fear of water supply
as a site of poisoning. While the tube wells’ capability
in a dry season has yet to be tested, problems relating
to siting, ownership and maintenance of the wells have
emerged. A well is required for each household, par-
ticularly in Muyu villages at East Awin, where owner-
ship is assumed at the level of the family or extended
family rather than corner or village. However, in the
event of another drought, trained people at East Awin
have access to equipment to drill new wells, if neces-
sary (John Marsh, consultant engineer to UNHCR,
pers. comm.).
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Migration and Dietary Change: Highlanders and
the Demand for Staples in Urban PNG

John Gibson™

Abstract

Urban migrants in PNG face large dietary adjustments. The coastal location of most cities makes this
adjustment especially large for migrants from the highlands. Full adjustment for this group would imply
reducing root crops consumption from approximately 500 to 100 kilograms per person per year, while
increasing cereals consumption from 30 to 120 kilograms per person per year. Data from urban household
surveys was used to see to what extent and how quickly migrants from the highlands make these dietary
adjustments. Multivariate analysis was used to examine the allocation of household budgets to four food
staples: sweet potato, banana, rice and wheat products, controlling for household characteristics and food
prices. The results showed that the preference of highlanders for sweet potato persisted, even amongst those
who had lived in urban areas for more than 20 years. Thus, changes in the ethnic mix of urban areas can be
expected to affect the composition of future food demand, influencing the size of the urban market for local

food producers.

DO migrants from the countryside of PNG change
their diets when they move to urban areas? An incom-
plete or slow change in the diet creates a market for the
supply of traditional staples into urban areas, which
may be important for local producers. If such a market
is likely to exist, creating infrastructure for internal
marketing of staples will be an important contribution
to food security.

This paper estimates the rate at which diets are
adjusted as rural migrants from the highlands region
adapt to life in town. Highlanders comprise 40% of the
PNG population overall; the proportion of highlanders
in the cities is currently much lower, but it is expected
to grow.

The focus is on highlanders in urban areas because
they face the largest dietary adjustments. The average
rural dweller in the highlands consumes 13 times as

* Department of Economics, University of Waikato, Private
Bag 3105, Hamilton, New Zealand.
Email: jkgibson@mngt.waikato.ac.nz
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much sweet potato as does the average urban dweller
but only one-quarter as much rice and one-fifth as
much wheat (Table 1). Much of this variation in diet
reflects economic choices in the face of relative price
differences caused by environmental variation and
transport costs. For example, in the highlands, the
price of flour relative to sweet potato is 9:1, while in
Port Moresby it is only 1.4:1 (Gibson and
Rozelle 1998). Thus, responses to relative prices
should see much of the difference in diets disappear
once highlanders migrate to lowland cities, with
changes in income causing additional adjustment.
Food demand equations can show whether the diets of
urban highlanders differ from those of other urban
dwellers, after controlling for incomes and prices. The
data and methods used to estimate these equations are
discussed below.

There is considerable policy interest in the composi-
tion of demand for staples in urban PNG. It is thought
that consumers see rice and wheat as superior foods to
the traditional root crop staples (Kannapiran 1993) and



Table 1. Average consumption of staples in PNG (kg/person/year).

Rural areas

Urban areas

Highlands Lowlands
Sweet potato? 440 100 35
Banana? 60 95 45
Other root crops? P 60 150 45
Sago 0 40 30
Rice 20 30 70
Wheat products® 10 15 50

2 Assumed edible fraction of 0.85
b Includes cassava, potato, taro and yam

¢ Includes biscuits, bread and flour, based on a conversion ratio of wheat to flour of 0.62

these foods can be imported from Australia more
cheaply than they can be brought from many parts of
PNG. Despite repeated government efforts, local pro-
duction of cereals in PNG is limited, although
increasing the supply of locally produced root crops in
urban markets has been more successful. Hence, a
model of food demand that includes the shifting ethnic
mix in urban areas may be useful, for example, when
comparing the benefits of efforts to increase cereal self-
sufficiency with those of efforts to develop transport
infrastructure to market traditional staples.

Food Consumption Data

This study is based on data collected by the PNG
Urban Household Survey (NSO 1987) which was
carried out in six (of 20) provinces in 1985-87, with
fieldwork in each area staggered over 12 months to
capture any seasonal effects. Over 1300 households
were surveyed but the available sample is smaller
(n=1091) because of the removal of nonprivate
dwellings and of households with missing data. A
feature of the survey is that data were collected with
diaries, which were completed by all adults (and
included questions on the spending of children) for a
14-day period (the usual pay period). Survey enumera-
tors normally checked each household daily and also
recorded details on behalf of illiterate households. In
addition to food purchases and other recurring
expenses, the diaries also recorded details on the value
of own-production, gifts of goods given and received,
services and money, and the value of informal sector
sales. Household stocks of major food items were also
measured at the start and end of the survey period.
These various modules of the personal diaries allow
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food consumption values to be derived from net pur-
chases, own-production, net gifts, and stock changes.

Although the diaries provide details for over 200
separate food items, this study concentrated on four
major staples: banana, sweet potato, rice, and wheat
products (flour, bread and biscuits). These staples con-
stitute one-third of the average food budget and
provide almost 60% of calories. Moreover, these
staples have monthly price data available from the
consumer price index (CPI) surveys for urban areas,
while some of the less important foods do not. The CPI
was not available for two urban areas in the sample, so
average monthly prices were calculated from indi-
vidual purchase details in the expenditure diaries of
households in these areas. These average prices were
for foods of exactly the same specification as used in
the CPI regimen, which avoids quality biases due to
the use of “unit values’ (Deaton 1988). For the price of
wheat products, a Laspeyre’s index is used, where the
weights are the average budget shares for flour, bread
and biscuits in each urban area.

The survey also collected many demographic
details on the members of respondent households,
including their province of birth and the number of
years they had lived in their current town. Households
where the occupants were of highlands origin were
identified by having a household head who was born in
one of the five provinces in the highlands region.
While some members of these households may not be
related to the head, they are still likely to come from
the same region. Also, if the head of the household dic-
tates the family diet, then identifying households on
the basis of the head’s birth province is appropriate.
Households headed by highlanders comprise 21% of
the sample; those headed by people from lowland



regions 72%; and those headed by expatriates 7%. The
average household head has spent less than one-half of
their lifetime in their current town and, given the
recent nature of urbanisation in PNG, the most likely
previous location of these persons is a rural area.

The Model

The share of the food staples budget allocated to each
food was modelled as a linear function of (log) staples
expenditure, (log) prices for each staple, and a vector
of household demographic and other relevant charac-
teristics. These included dummy variables indicating
the ethnicity of the household head, age, education and
employment status, household size and demographic
composition, and the town that the household was
located in. The model was estimated for three budget
shares—rice, wheat products and sweet potato. The
coefficients for the banana budget share equation were
derived from these three shares because the staples
budget shares must add up to one for each household.

Results

The ethnicity of the household head significantly
affected the budget shares of wheat products and sweet
potato even after controlling for staples expenditure,
prices, household size, composition and location, and
other characteristics (Table 2). According to these
results, in households headed by highlanders, the share
of the staples budget allocated to sweet potato was
seven percentage points higher than in households
headed by those from the lowlands. Conversely, the
budget share for wheat products was almost nine per-
centage points lower in highlander households. Thus,
it appeared that highlanders did not completely change
their diets once they left the rural areas and had a con-
tinued preference for sweet potato.

The expenditure elasticities and predicted average
and marginal budget shares from the model are shown
in Table 3. The highest expenditure elasticities were
for banana and wheat products, so these two foods
capture a larger share of the staples budget as staples
expenditure rises. Rice showed the lowest expenditure
elasticity, so the view that consumers see rice as a
superior food to the traditional staples (used to
underpin efforts aimed at rice self-sufficiency) was not
supported. The expenditure elasticity for wheat prod-
ucts was slightly higher in households headed by high-
landers, but the average and marginal budget shares
were almost nine percentage points lower than for
other households. Conversely, the average and mar-
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ginal budget shares for sweet potato were almost seven
percentage points higher for households headed by
highlanders than for other households.

These results suggest that average consumption
levels of sweet potato and wheat products in urban
PNG will depend on the proportion of highlanders in
the urban population. To further examine this point,
average per capita quantities of each staple for each
ethnic group were derived from the predicted average
budget shares. The average urban consumption level
of each staple was then calculated as a weighted
average of the predicted consumption by highlanders
and by lowlanders (with the consumption by expa-
triate households ignored because they are assumed to
maintain a constant share of the population). Figure 1
shows the average urban consumption levels of sweet
potato and wheat products that would result as the
balance changed between highlanders and other Papua
New Guineans in the urban population.

Figure 1 shows that, once households headed by
highlanders reached 40% of the urban population, the
average consumption level of sweet potato in urban
areas exceeded the average consumption level of
wheat products. Hence, changes in the ethnic mix in
towns brought about by migration may be an impor-
tant influence on future staples demand in urban areas
of PNG.

Dynamics of dietary change

Although the data are cross-sectional rather than
longitudinal, as is ideal for data covering an urban-to-
rural move (Huang and Bouis 1995), it is possible to
explore some of the temporal aspects of dietary
change. This can be done by considering the variation
in the length of time that each household has spent in
the urban area. Another method is to examine the
effect of household age structure on food demand for
evidence of diets shifting across generations.

To explore the interaction between ethnicity and the
length of time that each household has spent in the
urban area, the highlands ethnicity intercept terms in
the model were split into three groups. Separate inter-
cepts were created for households headed by high-
landers who have lived in their current town 0—10
years, 11-20 years and more than 20 years.

The higher budget share for sweet potato in high-
lander households was most apparent in the group
where the head has spent 11-20 years in the urban area
and least apparent where the head had spent 0-10
years in the urban area (Figure 2). This pattern is not
consistent with a process where recently migrated



Table 2. Three-stage least squares budget share regression.

Share of staples expenditure allocated to:

Rice Wheat products Sweet potato
Staples expenditure (log)? -0.132"** (0.030) 0.095"** (0.027) -0.003 (0.019)
Household size (log) 0.100™** (0.025) —0.062""* (0.022) —0.007 (0.017)
Proportion of household members:
female, 15 years and above —0.117"** (0.045) —0.031 (0.042) 0.091*** (0.034)
male, 0-14 years —0.087" (0.045) 0.117" (0.041) —0.021 (0.031)
female, 0-14 years ~0.101%* (0.045) 0.091"* (0.042) —0.017 (0.032)

Household head:
highlander
expatriate
years of education
age
has paid job

Price of:
rice (log)
wheat products (log)
sweet potato (log)
banana (log)

Household located in:
Goroka
Ambunti
Wewak
Kieta
Rabaul
Lae

Intercept

Chi-squared (slopes = zero) test

Coefficient of correlation (R2)

0.017 (0.019)
—0.139™"*(0.037)
—0.006™** (0.002)
—0.002"* (0.001)

0.013 (0.018)

~0.172 (0.297)
~0.578 (1.459)
0.061 (0.101)
0.000 (0.058)

0.247 (0.352)
0.029 (0.151)
0.174™ (0.081)
0.050 (0.067)
0.226 (0.272)
0.122 (0.182)
3.924 (6.174)

171.36™"
0.10

—0.086™" (0.016)
0.279** (0.038)
0.008™** (0.001)
0.000 (0.000)
0.039™ (0.016)

0.281 (0.273)
~0.913 (1.210)
~0.110 (0.089)
~0.026 (0.054)

—0.007 (0.294)
—0.153 (0.138)
—0.266*** (0.073)
—0.103" (0.060)
—0.030 (0.233)
—0.007 (0.158)
3.545 (5.190)

436.22"*
0.22

0.071""* (0.014)
~0.096"** (0.019)
—0.001 (0.001)

0.001* (0.000)
~0.040"*(0.013)

~0.194 (0.186)
2.996™* (0.988)
0.014 (0.063)
0.027 (0.040)

~0.601** (0.239)
0.020 (0.107)
0.144"* (0.053)

~0.016 (0.045)

~0.445™ (0.184)

~0.291** (0.122)

—12.831"* (4.140)

256.02"**
0.27

Note: Heteroscedastically consistent standard errors are shown in brackets.
¥ = P <0.01 (statistically significant at the 1% level); **= P < 0.05 (5% level); *= P < 0.1 (10% level)
2 Treated as endogenous. First-stage regression includes the log of total household expenditures plus all exogenous

variables in the table.
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highlanders have a strong preference for sweet potato
and gradually lose that preference as their diets con-
verge to the more typical urban, lowlands diet. How-
ever, the allocation of highlanders’ staples budgets to
wheat products did not seem to converge to the budget
shares of lowlander households, although it was sig-
nificantly lower even amongst the group of high-
landers who had spent more than 20 years in the urban
area. The other interesting pattern in Figure 2 concerns
the differences in the budget share of rice. Controlling
for expenditures, prices and demographics, highlands

households who had only recently moved to the urban
area allocated a significantly higher share of their
staples budget to rice than other urban Papua New
Guineans. Highlands households who had spent 11-20
years in the urban area had rice budget shares indistin-
guishable from those of other ethnic groups, while
highlanders who had been urban residents for more
than 20 years allocated a smaller share of their budget
to rice than lowlanders did.

A possible explanation for the pattern in Figure 2 is
that recent migrants have small households but that

Table 3. Ethnic differences in staples demand controlling for the characteristics of households and locations.?

Predicted average budget

Conditional expenditure Marginal

share elasticity® budget share®

Households headed by highlanders

Rice 45.7 0.711 (0.066) 32.5(3.0)

Wheat products 242 1.393 (0.114) 33.7(2.7)

Sweet potato 20.1 0.984 (0.096) 19.8 (1.9)

Banana 10.0 1.404 (0.161) 14.0 (1.6)
Households headed by lowlanders

Rice 44.0 0.700 (0.069) 30.8 (3.0)

Wheat products 32.8 1.290 (0.084) 42.3(2.7)

Sweet potato 13.0 0.975 (0.149) 12.6 (1.9)

Banana 10.2 1.395 (0.158) 14.2 (1.6)

2Calculated at sample averages (except for ethnic dummy variables), using the regression coefficients reported in Table 2.

bHeteroscedastically-consistent standard errors are shown in
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Figure 1. Average consumption of staples in urban
PNG as ethnic mix changes.
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Figure 2. Staples shares for highlanders versus
lowlanders (conditional on demographics,
expenditure and prices).
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subsequent arrival of other family members lowers the
cost of consuming sweet potato because of the extra
female labour available for preparation and cooking.
However, the households of long-term urban high-
landers were smaller than those of recent arrivals (4.8
versus 5.1), so this explanation is not supported. Sim-
ilarly, there were no clear trends in the pattern of per
capita expenditures and wages between the three
groups of urban area households headed by high-
landers. Recent urban arrivals from the highlands may
‘over-react’ to the different expenditure and price con-
ditions and concentrate their budgets on rice, which is
the cheapest source of calories in urban areas. Their
preference for sweet potato may later be re-established
as they become more acclimatised. Alternatively, the
patterns in Figure 2 may reflect factors, such as rela-
tive prices, specific to the time when households first
arrived in the urban area. The initial reaction to these
time-specific factors may be reflected in dietary
behaviour at the time of the survey.

The final analysis of whether diets changed over
time considered the impact of children’s demo-
graphic share on the allocation of the staples budget.
The results in Table 2 for the wheat products equa-
tion showed that an increase in the share of the house-
hold who were 0—14 years old significantly increased
the budget share for wheat products (with the effect
for boys slightly greater than for girls). It is not clear
whether this signals a dietary change, with wheat-
eating children becoming wheat-eating adults, or
whether it just reflects the convenience of wheat
products as daytime meals for school-age children.
However, the impact of the 0—14-year-olds on wheat
demand is much less apparent in highlander house-
holds than in other households. Each 10 percentage
point increase in the share of the 0—14 group raises
the wheat budget share by 1.5 points in lowlander
households but by only 0.07 points in highlander
households (the difference is statistically significant
at P <0.05). Thus, if there is a dietary shift to wheat
products across the generations, it is much less
apparent amongst highlanders.

Conclusions

The evidence reported in this paper suggests that
migrants from the rural highlands of PNG do not
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make rapid, substantial changes to their diets when
they move to urban areas. Urban households headed
by a highlander maintain significantly higher budget
shares for sweet potato and lower shares for wheat
products, relative to households headed by other
Papua New Guineans. These findings hold even after
controlling for staples group expenditures, prices,
household size, composition and location, and other
characteristics of the household head. The distinctive
diet of urban highlanders exists even amongst those
households where the head has lived in the urban area
for more than 20 years.

The results imply that the shifting ethnic mix in
urban areas of PNG will have important effects on the
composition of demand for staples. An increase in the
proportion of highlanders will raise the average urban
consumption of sweet potato, at the expense of wheat
products. Sweet potato is locally produced, while
wheat is imported, so this shift in urban food demand
will ensure a continuing market for local producers of
traditional root crop staples, even as urbanisation pro-
ceeds. The finding that urban consumers do not view
rice as superior to root crops—demonstrated by the
low expenditure elasticity for rice—suggests that
more attention could be paid to the infrastructure
needed for the marketing of traditional staples.
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A Perspective on Food and Nutrition in the PNG

Highlands

A.K. Benjamin,” I. Mopafi' and T. Duke!

Abstract

Agricultural growth in the PNG highlands can be a catalyst for broad-based economic growth and development
in the region. It was only after the 1997 drought that the region realised the fragility of the farming systems and,
more importantly, the fact that food insecurity in its transitory and chronic forms is a real threat. There was a
general consensus that the root cause of food insecurity was poverty and urban drift. Various provincial
governments in the region have adopted food security policies, based on traditional systems of mutual help, to
redress poverty.

Various factors and their interactive effects threaten food security. These factors must be addressed
vigorously; this requires a multidisciplinary and multisectoral approach. Protein deficiency is identified as a
major problem for people in the region, despite the adequate availability of high-energy, starchy foods.
Malnutrition remains a basic cause of poor health for rural people. The vulnerable groups of people are
children, pregnant and postpartum mothers, sick children and adults, and the elderly. Malnourished children

can become infected more easily due to lowered resistance to infection.

THE highlands region of PNG covers a wide area con-
sisting of different ecosystems and economic activities.
Generally, it is divided into two agroecological zones:
the highlands and the high-altitude highlands. It covers
five provinces (Eastern Highlands, Simbu, Western
Highlands, Enga and Southern Highlands), which form
about 16% of the total land area. The highlands are
made up of diverse landforms of faulted and deeply dis-
sected high plateau, most of which is 1500—
3000 metres above sea level. This region is home to
about 37% of the PNG population (ONP 1999, p71).
Forest and woodland comprise about 55% of total land
cover. The highlands region has the highest proportion

* Food Security Branch, Department of Agriculture and
Livestock, PO Box 417, Konedobu, National Capital
District, PNG.

T Provincial and Industry Support Services, Department of
Agriculture and Livestock, PO Box 1075, Goroka, Eastern
Highlands Province, PNG.

I Department of Health, PO Box 392, Goroka, Eastern
Highlands Province, PNG.
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(98%) of rural population in PNG (Table 1), which
emphasises the importance of improving and sustaining
rural livelihood. Problems of population pressure, soil
and land degradation, and deteriorating soil fertility are
prevalent and are location-specific. Within these limi-
tations, however, there has been a move toward increas-
ingly diversified and intensified agriculture, mostly as a
result of the influence of market economics, trade
imbalances and the quest for food security.

Climate

Rainfall in the region varies from 1800 to 5000 milli-
metres per year. Mean temperatures at around 1500—
2500 metres above sea level, where most of the popu-
lation lives, range from 20-25°C (maximum) and 9—
14°C (minimum), respectively (McAlpine et al. 1983).
Seasonal variations are small. Ground frost cover can
occur at altitudes over 2000 metres above sea level,
most commonly between June and September.



Table 1. Comparison of land use and food consumption in PNG regions.

Indices Region
Highlands Momase Islands Southern

Arable land (% of total land) 16 21 31 32
Forests and woodland (% of total land) 55 58 48 59
Population living in rural areas (%) 98 94 97 78
Food consumption (% of total household 60 67 66 68
consumption)
Cash crop production (%) 55 15 25 3
Agricultural production (% of real gross 1.7 0.48 0.79 0.1
domestic product)
Protein consumption (grams/person/day) 48 53 54 70
Consumption (kilocalories/person/day) 2 868 3101 2 685 3326
Source: ONP (1990)

Soil economy generate considerable employment,

The soils are dominated by Inceptisols (moderately
developed soils) formed on mostly sedimentary rocks
and various types of unconsolidated materials, and
Andisols formed on volcanic ash deposits that are
widespread across the highlands. Subdominant soil
types include Entisols (mostly recent alluvial soils),
Ultisols and Mollisols (Bleeker 1983). The Andisols
are widely used for cultivation but they are low in
available phosphorus and suffer from phosphorus
retention even though they often contain high levels of
organic matter unless they are severely degraded. Soils
derived from mixed sedimentary lithologies have var-
iable fertility and many suffer from various deficien-
cies in any of nitrogen, phosphorus, sulfur, boron or
organic matter. The most fertile are those soils devel-
oped on calcareous mudstones (many Mollisols)
whereas Ultisols tend to be less fertile.

Agriculture in the Economy

Agricultural growth in the highlands is seen to be a
catalyst for broad-based economic growth and devel-
opment in the region. Its links to the nonfarming
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income and growth in the rest of the economy. The

contribution to real gross domestic product of the

agriculture, forestry and fisheries sector is 27%.

High commodity prices for coffee have caused a

trend to divert labour and land, previously designated

for subsistence food gardens, into production of
export tree crops, thereby threatening food security.

However, this trend has been reversed, particularly

since the drought of 1997. Economic development in

some provinces (Simbu and Enga) is hindered by
their geography (mountainous terrain), which limits
agriculture to upland plateaux.

Agricultural growth and development is pursued in
the highlands for the following reasons:

« to alleviate poverty through employment creation
and income generation in rural areas;

* to meet growing food needs (driven by population
growth and urbanisation) at reasonable prices;

* to stimulate overall economic growth, given that
agriculture is the most viable lead sector for growth
and development; and

 to conserve natural resources through sustainable
farming practises.



Farming Systems

Villagers in the highlands provinces are more actively
engaged in farming than in any other region of PNG,
with 75-85% of people engaged in farming (ONP
1999, p83). Farming systems in the highlands are
influenced by altitude, and are characterised by crop
and livestock production. The traditional system of
agriculture is based on shifting cultivation, and crops
grown are largely determined by climatic and soil-
related factors. Coffee is the main cash crop, with
some cash income generated by the sale of food crops,
spices and livestock. Sweet potato dominates food
production in the highlands. Other staple crops include
banana, taro, cassava and yam. A wide range of tradi-
tional and introduced fruits and vegetables are also
grown. Livestock produced in the area include pigs,
goats, cattle, poultry, sheep, rabbits, bees and fish.

There are generally two types of gardens. House
gardens are small, intensively cultivated gardens
around the edge of settlements; main gardens are often
further away from the settlement. The combination of
crops found in any garden is associated with the length
of the preceding fallow period. New gardens display a
greater variety of food types, indicative of higher fer-
tility. As gardens age and fallows shorten, soil fertility
declines and there is a progression to sweet potato-
dominant gardens.

More recently, farmers in the highlands have dem-
onstrated their ability to adopt new technology. This
has been shown by the acceptance of new crops, large-
scale farming, improved farming practices, mechani-
sation, irrigation and the use of fertilisers and pesti-
cides. Semicommercial and commercial farms of
varying sizes on communal and private land have
emerged as a result of favourable market prices for
produce. Due to limited resources and various con-
straints, rural communities are finding it more conven-
ient to cooperate in agricultural schemes, realising that
further fragmentation of land and other resources is
not economically viable.

Food Security

It was only after the 1997 drought that people in the
region realised the fragility of the farming systems
and, more importantly, the fact that food insecurity in
its transitory and chronic forms poses a real threat.
Earlier attempts and programs developed to protect the
social and economic wellbeing of vulnerable, nutri-
tionally disadvantaged groups in less developed
regions, in order to make them more self-reliant in
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resources and independent in action, have not been
sustained. One example is the Smallholder Market
Access and Food Supply Project. There is a general
consensus that the root cause of food insecurity is
poverty and urban drift, which reduces the total
number of people available for food production,
giving rise to a nonproducing but consuming popula-
tion. Various provincial governments in the region
have adopted food security policies based on tradi-
tional systems of mutual help to redress these prob-
lems.

Although the region has potential, food security is
threatened by various factors and their interactive
effects (Fig. 1). These factors must be addressed vig-
orously using a multidisciplinary and multisectoral
approach involving agronomists, economists, irriga-
tion specialists, livestock and agricultural extension
specialists, health service providers, police, adminis-
trators and lending agencies, to develop suitable inter-
ventions, technology and programs aimed at
mitigating the adverse effects of these factors.

Since the household unit is the basic unit of produc-
tion in highlands agriculture (and its right to use land is
well established and socially defensible), it is impera-
tive that the household economy be rehabilitated in
order to realise any benefits.

Food and Nutrition

Nutritional problems differ between provinces, house-
holds and seasons. The highlands diet is rich in carbo-
hydrates but poor in protein, fats and vitamins. Protein
deficiency is identified as a major problem, despite
adequate resources of high-energy, starchy foods such
as taro, yam, sweet potato and sago. Children are sus-
ceptible to protein deficiency because growth and
development require daily intakes of protein, prefer-
ably as meat, milk and eggs. Many PNG children are
malnourished according to Food and Agriculture
Organization (FAO) standards. Malnutrition remains a
basic cause of poor health for rural people. The vulner-
able groups of people are children (particularly sick
children), pregnant and postpartum mothers, sick
adults and the elderly. In the highlands, the biggest
single cause of malnutrition among young children is
informal adoption by nonlactating women and the
consequent loss of milk supply of biological mothers
(Table 2). Malnourished children can get infected
more easily due to low resistance to infection, which
often causes their absence from school or work, even-
tually resulting in illiteracy, poverty and low produc-
tivity amongst rural people.
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Table 2. Causes of severe malnutrition (proportion
with less than 60% of expected weight) for
146 children admitted to Goroka Hospital,
November 1992 — December 1998.

Causes % of cases
Adoption by nonlactating women? 45
Poor weaning practices? 49
Chronic illness® 6

aBiological mothers died after childbirth; mothers too
young; bride price not paid; too many children.

dWeaned before four months; weaned to sweet potato and
banana only (only 3% of babies received a regular source
of protein).

°Pneumonia, diarrhoeal disease, etc.

There is a trend towards a preference for, and con-
sumption of, store food (rice, tinned fish and meat).
Some foods are ‘junk’ foods, being highly processed
and of low nutritional value. Many villagers sell garden
produce in order to buy store food. There are cases of
illness due to poor or inadequate nutrition as a result of
the preference for using garden produce for cash
income instead of household consumption (ONP 1999).

The Need for Cooperation in
Research and Development
to Promote Food Security
in the Highlands

Cooperation through research and development can
improve food security if it contributes to increased
income of target groups or helps to stabilise food con-
sumption. Food insecurity is location-specific, and its
magnitude varies between provinces and districts,
which may create difficulties in implementing food
security programs. It is also evident that a large pro-
portion of the rural population live in less favourable
areas. Governments and donors have, in the past, pro-
vided areas with high potential with infrastructures
and agricultural technologies. Credit facilities and
other inputs have also favoured these areas, whilst, in
the less favoured areas, population and agricultural
production continue to grow, often with worsening
poverty and resource degradation. It is now important
to consider whether such programs should invest in
improving agricultural production in less favoured
areas, which are more prone to natural disasters. This
would result in an uneven distribution of benefits and
costs that may never be shared evenly. It might be

98

more desirable to promote nonagricultural or posthar-

vest activities in these areas: however, in most rural

areas the generation of nonfarm income depends on
having a dynamic agricultural sector.

Increased food demand has caused farmers to
expand into marginal areas and make more intensive
use of marginal land, resulting in the degradation of
land and water supplies and causing poverty, malnu-
trition and a lower standard of living.

Any attempt to develop sustainable agriculture must
be based on eradicating poverty and stemming urban
drift. Rural people must take an active rather than a
passive role, and production systems should serve the
needs of small-scale farmers. This requires the knowl-
edge and use of traditional indigenous technology as
well as scientific research, especially into the biolog-
ical processes that govern agricultural production.
This approach would entail the development and
adoption of a diversity of farming systems that make
the most efficient use possible of external inputs, while
having a minimal negative impact on the environment.
There must be a monitoring and accounting system in
place to measure the impacts of programs on the envi-
ronment, and their benefits to farmers.

Cooperation is therefore needed for real agricultural
and rural growth by the following means:

* high-yield traditional and introduced crop varieties
that are more drought-tolerant, frost-tolerant and
pest-resistant, and improved livestock;

« efficient and environmentally friendly technology
such as small-scale irrigation management systems,
downstream processing and techniques including
integrated pest management;

* reliable, timely and reasonably-priced, or credit-
based, access to appropriate inputs such as tools,
fertilisers and pesticides;

* strong agricultural extension services and technical
assistance to provide farmers with necessary infor-
mation and developments in technology and sus-
tainable resource management and relay their
concerns to researchers;

» improved rural infrastructure and effective access to
markets; and

» primary education, health care and good nutrition
for all.

These investments must be supported by an ena-
bling policy environment that does not discriminate
against agriculture but provides opportunities for
increased production and appropriate incentives for
sustainable management of natural resources.
Through this cooperation it would be possible to estab-



lish a regional highlands network involving a warning
system, a resource information system, a food reserve
system and a food aid system.

The Impact of the Organic Law

The new Organic Law on Provincial Government and
Local Level Government (OLPGLLG) clearly deline-
ates the roles of national, provincial and district admin-
istrations with respect to the development,
coordination and implementation of policies and pro-
grams. For any effective impact, the role of local gov-
ernments must be acknowledged, as these are the
institutions that can articulate grass-roots demands and
make inputs into national policies. Furthermore, their
involvement will facilitate the local ownership of food
security programs. Local governments are supposed to
provide social services for local communities, whilst
also performing their political functions. Unfortu-
nately, the devolution of power to the districts and
local-level government under the recent reforms have
not been effective and they are not able to mobilise suf-
ficient resources to provide services to the community.

As aresult of these deficiencies, which tend to vary
from one location to another, the Department of Agri-
culture and Livestock (DAL) regional offices could
play a major coordinating role. Although DAL’s
involvement would be participatory, the extent to
which it would facilitate, coordinate and implement
programs would depend on arrangements with prov-
inces, districts and local-level governments.

Conclusion

Food security must be seriously considered at national,
regional, provincial, district and household levels. The
latter can be problematic due to inequities within the
household—often individual family members suffer
despite households being above the critical threshold.
Although hunger results from inadequate food produc-
tion, other factors are also important. Because deficits
in food security stem from the effects of poverty, low
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levels of food production and diminishing environ-
mental quality, the best way to improve food security
lies in strategies that tackle all problems comprehen-
sively. Poverty eradication is the most important
objective to be achieved. In most cases, this means
transforming local agriculture into a sector that gener-
ates employment and income for rural people, stimu-
lates the nonfarm sector and the overall economy, and
increases food supply.

Although the highlands region has the potential to
double food production, the fact that so many people
have to be provided with food in adequate quantity and
quality poses a number of political, economic, social
and technological problems. There are no technical
solutions to social and political problems but new agri-
cultural technologies may be useful.

People in urban areas are not able to feed themselves
by subsistence food production, and their eating pat-
terns differ from people in rural areas. The amount of
high-value, transportable and storable grains, animal
protein and vegetables in their diets is higher, with a
corresponding decrease in the proportion of traditional
food. There is a possibility that rural subsistence
farmers will not be able to feed the urban population
unless resources for agricultural production increase.
This means that future food production will come from
dualistic agriculture; the subsistence sector will con-
tinue to support those living in rural areas, while
modern agriculture and intensified production will
have to support those living in urban areas.
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Subsistence or Cash Cropping?
Food Security on Malo Island, Vanuatu

Matthew G. Allen®

Abstract

Research conducted on Malo Island in Vanuatu suggests that opportunities which have arisen over the past 150
years have enabled the Maloese to break their dependence on a few seasonal food crops, and to establish a food
supply system in which the annual supply of food is not only more consistent, but also more resilient to
environmental variability. This has been achieved through the adoption of cash cropping, which allows people
to consume imported food, and also through innovations in subsistence food production, particularly the
adoption of new staple crops. The new systems upon which contemporary food security relies raise some
important concerns regarding long-term sustainability. In some areas, the widespread planting of coconuts
along with population growth have produced land shortages to which people have responded by increasing the
intensity of land use (for subsistence agriculture). This has been accompanied by a number of other innovations
which have helped to alleviate sustainability concerns associated with land shortage and increasing land-use
intensity. The history of change on Malo suggests that the Maloese will continue to find innovative solutions

to both their land use and food supply problems.

MALO Island is located in the northern part of the
Vanuatu archipelago, just off the southern end of
Espiritu Santo (Fig. 1). Malo occupies an area of about
180 square kilometres and in 1997 it had a population
of approximately 3450 people (Statistics Office 1991;
Statistics Office, no date). Although the economy of
Malo is based on subsistence agriculture, a significant
modern trading sector has also emerged. This has been
facilitated by the island’s close proximity to an urban
centre, Vanuatu’s ‘second town’, Luganville. Lugan-
ville had a population of approximately 10,000 people
in 1997 and is estimated to have an annual population
growth rate of about 5% (Statistics Office, no date).
Malo has reasonably good road—sea links with Lugan-

* Australian Contribution to the (PNG) National
Agricultural Research System (ACNARS) Project, C/o
Highlands Agricultural Experiment Station, Aiyura,
National Agricultural Research Institute, PO Box 384,
Kainantu, Eastern Highlands Province, PNG.
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ville and almost all of Malo’s external trade is con-
ducted with this town. Copra, cocoa, fresh fruits and
vegetables are exported to Luganville, and various
products, a large proportion of which are ‘store-pur-
chased’ food products, such as rice, flour and tinned
fish, are imported from Luganville to Malo.!

Malo is typical of many small Pacific islands in
having a dual economy in which resources (land,
labour and capital) are dedicated to a mixture of both
subsistence and commercial (or cash) crop production.
In this paper, data concerning subsistence food pro-
duction, income and imports will be used in conjunc-
tion with historical information to demonstrate that the

1. Indigenous commercial coconut cultivation commenced

on Malo about 80 to 90 years ago, but was not widely
adopted until the 1960s and 70s. The 1970s was also the
decade in which the Maloese started to produce cocoa as a
cash crop. The sale of fresh produce at the market in
Luganville is a relatively recent cash-earning activity,
having only commenced in the last ten years or so.



Figure 1. Location of Malo Island in Vanuatu (Cartography Unit, Research School of
Pacific and Asian Studies, The Australian National University).
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food security situation on Malo today is vastly supe-
rior to that of 150 years ago.? The consumption of
imported food, coupled with the cultivation of recently
adopted perennial food crops, provides an underlying
consistency to the availability of food over the course
of a year. Furthermore, the ability to purchase and
consume imported food provides people on Malo with
a ‘safety-net’ in the event that subsistence production
fails. Indeed, Malo provides a good example of how
food security in rural areas can be enhanced through
improved access to cash income and the adoption of
new subsistence crops.

It is important to note that widespread cash crop
(coconut) cultivation and population growth are
causing some sustainability concerns in some parts of
the island. However, people on Malo are finding
innovative solutions to these problems and the
history of development and change on the island sug-
gests that they will continue to do so. This paper will
conclude by recommending some ways in which sus-
tainable development and food security on Malo (and
in places like it) can be supported and enhanced at a
policy level.

Land Use and Subsistence
Agricultural Production

Malo is a geologically young island characterised by a
raised coral limestone plateau and a low-lying lime-
stone littoral fringe. The plateau occupies most of the
surface area of the island, and is covered by rejuve-
nated volcanic soils of good fertility (Quantin 1982).
Generally speaking, subsistence agriculture is con-
ducted on the plateau, whilst cash-cropping, particu-
larly coconut cultivation, is carried out on the littoral
fringe (Fig. 2).

Subsistence agriculture on Malo has three main
components: the shifting cultivation of food gardens,?
arboriculture and animal husbandry. Of these, the
shifting cultivation of food gardens is the most impor-
tant in terms of overall food production. A wide
variety of food crops are cultivated in gardens, of
which the staple crops are (in order of importance):
yam (seven species of Dioscorea in total, of which

2. Quantitative and historical data were collected during an
eight-month period of field work in 1997.

3. According to Conklin: ‘Shifting cultivation may be
defined as any agricultural system in which fields are
cleared by firing and are cropped discontinuously
(implying periods of fallowing which always average
longer than periods of cropping)’ (Conklin 1957).
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D. alata and D. nummularia are the most significant),
Xanthosoma taro (X. sagittifolium), banana (Musa
spp.), cassava (Manihot esculenta) and sweet potato
(Ipomoea batatas). Island cabbage (Abelmoschus
manihot) is the main leafy green vegetable.

People on Malo classify gardens into two main
types, depending on which species of yam dominates
in the first year planting. Alolona gardens contain
mostly D. alata, whilst seremalavo gardens are
reserved for a particular group of cultivars of D. num-
mularia known locally as marou. The cultivation of
alolona gardens dominates shifting cultivation in both
east and west Malo. These gardens are cropped for
between two and five years. In the first year they are
basically D. alata yam gardens, although they do
contain quite high densities of Xanthosoma taro,
banana, cassava, sweet potato and other yam species.
After the yams are harvested, approximately 50% of
the planting sites are replanted with Xanthosoma taro
and banana, which continue to produce for up to four
years. Seremalavo gardens are not replanted after the
yam harvest, and they are generally abandoned after
the second year of production.

Fallow lengths for both alolona and seremalavo
gardens average between 15 and 20 years in west
Malo, and about 35 years in east Malo. R-values
(Ruthenberg 1980) are in the low range, averaging
from about 8 in east Malo to about 11 in west Malo.
There is a weakly positive relationship between land-
use intensity and population density. This is demon-
strated by Figures 2 and 3. It can be seen that the
boundaries of the two relatively high population
density census districts in west Malo (Fig. 3) coincide
with the area of relatively high intensity land use (Fig.
2). The highest land-use intensities occur around Avu-
natari village (on the west coast), where in some
instances fallow lengths are as low as four or five
years. This area also has the island’s highest popula-
tion densities (up to 210 people per square kilometre).

Production estimates were made for four species of
yams, Xanthosoma taro and banana (Table 1). (For an
in-depth discussion of the methodology and results of
these yield surveys, see Allen, in preparation). It can
be seen that Xanthosoma taro is the most important
food crop in west Malo, whereas marou yams are the
most important food crop in east Malo. The other three
yam species are the second most important food crops
in both east and west Malo. Note that D. alata contrib-
utes about 72% of the overall yield of these three yam
species in west Malo, and about 65% in east Malo.
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Formerly European-owned coconut plantations.
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1991; no date).

The net production of these staple crops is equiva-
lent to 2.1 kilograms and 2278 kilocalories per person
per day in west Malo, and 2.5 kilograms and 2667 kil-
ocalories per person per day in east Malo.

Income and Trade Between Malo and
Luganville

A survey of the volume and composition of trade
between Malo Island and Santo Espititu was made
possible by the fact that a beach on south Santo (which
is known as Naonepan) is a bottleneck in the move-
ments of goods and people between the two islands
(Fig. 4).* About half a dozen fibreglass boats operate
from landings on the north and northwest coasts of the
island and these boats make the Malo—Naonepan
crossing on a twice daily basis. Four-wheel-drive
‘transport’ utilities link Naonepan with Luganville and
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also operate on Malo, where they transport people and
their cargo between villages and boat landings. The
Naonepan beach survey, which was conducted on two
consecutive days a week for a period of 27 weeks
between June and December 1997, focused specifi-
cally on the export (from Malo) of products intended
for sale at the market in Luganville, and on the import
(to Malo) of ‘store-purchased’ food items such as rice,
flour, tinned fish and sugar.

4. Exports of copra and cocoa from Malo are an important
exception to this transport route. The majority of copra and
cocoa exports from Malo are taken by boat directly to the
Vanuatu Commodities Marketing Board (VCMB)
purchasing office in Luganville. The VCMB is the sole
exporter of copra and cocoa from Vanuatu, and all the copra
and cocoa produced on Malo is ultimately sold to the VCMB
office in Luganville. Consequently, data concerning the
production of these commodities on Malo was obtained
from VCMB purchasing records in Luganville.
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Malo’s monetary economy is, with three excep-
tions, dependent upon the export and sale of products
to Luganville. The exceptions to this are remittances,
wages paid from sources external to Malo (such as
those paid to teachers and other government
employees) and the sale of a very small amount of
fresh produce at the market in Vila (Greindl 2000).
Estimates were made of the volume and value of
exports of the three most important components of the
Malo cash economy: copra, cocoa, and the sale of
fresh fruits and vegetables and other products, at the
market in Luganville (Table 2).

It can be seen from Table 2 that copra is clearly the
most important export commodity for Malo, as it is for
Vanuatu as a whole (Department of Agriculture and
Horticulture 1996; Statistics Office 1997). In compar-
ison to copra, cocoa is a relatively insignificant export
commodity for Malo. The importance of cocoa has,
however, been increasing over the past 20 years or so.

Although the income earned from the sale of goods
at the market in Luganville is relatively small, most of
this income flows to women (the vast majority of
market vendors are women) and, in this manner, the
market helps to redress a gender bias in the distribution
of income that exists on Malo.>

The Naonepan survey sampled 50 different mar-
keted products, all of which are either cultivated,
reared, fished, hunted, gathered or crafted on Malo.0
During the six months of the sample period, approxi-
mately 85 tonnes of produce was exported from Malo
for sale at the market in Luganville, with an estimated
value of about A$60 000. Marou yams were clearly
the most important product marketed both in terms of
quantity and value, accounting for approximately 21%
of the total value of products sold.” The six most
important marketed products in terms of value (which

5. Although both men and women participate in the initial

stages of copra and cocoa production, it seems that men are
generally responsible for the marketing stage.
Consequently men, rather than women, receive the money
at the end of the day. Furthermore, my observations
suggest that it is mostly men who are employed as casual
labourers on coconut plantations.

6. Description of the methodology employed in the
Naonepan survey is beyond the scope of this paper, but can
be found in Allen (in preparation).

- The extraordinary contribution made by marou yams to the
total value of products marketed by vendors from Malo is
due to two main factors. Firstly, these yams are cultivated
only on Malo, and are consequently sold exclusively by
vendors from Malo. Secondly, marou yams are extremely
popular with ni-Vanuatu consumers, apparently because
of their superior taste and their long dormancy period.
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were, in order of importance: marou yams, green
coconuts, eating bananas, ‘wild’ yams, Xanthosoma
taro and cooking banana) are all significant food crops
on Malo. However, the impact of exports on overall
food production is negligible. It is estimated that in
1997 only about 2% of total staple crop production
was exported for sale at the market in Luganville.

The Naonepan survey sampled 26 ‘store-purchased’
food products that were imported to Malo during the
sample period. These goods amounted to about 96
tonnes over the course of the sample period, with an
estimated value of A$172,625. Of these products, rice
was clearly the most important, accounting for approx-
imately 65% of the total quantity of food imported.
Flour was the next most significant, accounting for
14%. Other products included (in descending order of
importance by weight): sugar, tinned fish, tinned meat,
salt, bread, cooking oil, wine, biscuits, beer and soft
drink. In a nutritional sense, these products are collec-
tively equivalent to about 534 kilocalories per person
per day.

Transformation of the Food Security
Situation

The discussion thus far has focused on the contempo-
rary subsistence and monetary economies of Malo.
The data presented now allows for a description of the
present day food supply situation on the island. When
the net production estimates for the main staple crops
are aggregated for all of Malo and adjusted to account
for exports, they become equivalent to 2.2 kilograms
and 2420 kilocalories per person per day (Table 3). It
is important to note that these production estimates
relate only to the main staple crops and do not consider
the contribution made by a large range of other food
crops, including fruit and nut trees. Inclusion of these
crops in the production estimates would increase the
figures to around 3 kilograms and 3000 kilocalories
per person per day.

It has also been seen that ‘store purchased’ imported
food products provide about 534 kilocalories per
person per day on Malo as a whole (Table 3).

According to the Food and Agriculture Organiza-
tion (FAO) in conjunction with the World Health
Organization (WHO), ‘moderately active’ adults
require approximately 2600 kilocalories of food
energy per day (WHO 1979). We can assume that all
of the ‘store-purchased’ foods imported to Malo are
actually consumed, an assumption which can not be
made for subsistence production, which means that



Table 1. Production estimates of the three most important food crops on Malo.

Food crop Production
(kilograms per person per year)
West Malo East Malo

Alolona yams (Dioscorea alata, 421.6 4222

D. rotundata, D. esculenta)

Marou yam (D. nummularia) 20.7 469.1

Xanthosoma taro 516.9 227.8

Banana 193.0 318.5

Total gross production of starchy 1152.2 1437.6

staple crops

Total net production® 763.8 904.9

aNet production was calculated by estimating, for each crop, the average weights of
planting materials and edible portions, and deducting these from the gross production

estimates.

Source: author’s surveys

Table 2. Estimates of income on Malo in 1997.

Source of income

Estimated volume

Estimated revenue

Estimated revenue

Estimated revenue

of sales (where (VUV)2 per person (VUV)? per person (A$)?

relevant) (tonnes)
Copra 21500 70,986,550 20,576 242
Cocoa 132.4¢ 13,712,750 3975 47
Market 169.2 10,151,874 2943 35
(mostly fresh food)
Wages na Smalld Small Small
(external)
Remittances na Smalld Small Small
Minor cash crops Negligible Negligible Negligible Negligible
(vanilla,
pepper, chilli)
Total 27,494 323

na = not applicable

4In 1997, 1 Vanuatu vatu (VUV) = approx. A$0.012.
bAlmost all copra produced was Grade One. 48% was produced by plantations; 59% was produced by smallholders. 28% of
plantation production was sold directly to the Vanuatu Commodities Marketing Board (VCMB) in Luganville; 72% was
sold to the two official VCMB agents on Malo. With regard to smallholder production, 19% was sold to the VCMB in
Luganville; 47% was sold to VCMB agents on Malo; 30% was sold to traders on Malo; and 4% was sold to cooperatives.
€69% Grade One; 28% Grade Two; 3% Grade Three. 48% was sold directly to the VCMB in Luganville; 60% was sold to

traders on Malo.

dThe income earned from wages and remittances is unknown but is considered to be small compared with the income earned
from the sale of copra, cocoa and fresh food at the Luganville market.
Source: author’s surveys and VCMB raw data
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about 20% of Malo people’s daily energy require-
ments come from imported foods, and the rest are
coming from subsistence production.

People on Malo claim to consume imported foods
(particularly rice) for a variety of reasons: they are
quick and easy to prepare (in comparison with local
staple foods) and they can be stored for a long time.
People also enjoy the taste of imported foods,
claiming that they become accustomed to eating them
from early childhood. However, perhaps most impor-
tantly, imported foods are always available to be pur-
chased and consumed, or in other words, they are
nonseasonal in nature. In this manner, they provide an
underlying constancy to the annual supply of food: a
constancy that did not exist in the past, at least not to
the same extent.

Furthermore, in a region which is frequently subject
to cyclones and occasionally subject to droughts, the
ability to produce cash crops and consume imported
foods provides an important ‘safety net’ in the event
that subsistence production fails. Note that coconuts
are generally more resilient to environmental varia-
bility (particularly droughts) than are the staple food
crops which are produced on Malo. 1997 was a partic-
ularly dry year on Malo (with the driest September
since 1983) and there was a great deal of concern that
the new yam plantings would fail due to the lack of
rain. During this period, many people stated that they
were fortunate to have coconuts because if the yam

crop was to fail they would still be able to produce and
sell copra and use the money to purchase food.

It could be argued that the advent of a modern
trading sector and the substitution of subsistence with
economic production means that the food supply on
Malo has now become partially dependent upon inter-
national economic forces which are entirely beyond
the control or influence of the Maloese. However,
even in a worse case hypothetical scenario in which
income from copra falls to zero—and people are
unable to purchase imported foods as a
consequence—there would still be enough food pro-
duced on Malo to satisfy the nutritional requirements
of the island’s residents.

All available evidence suggests that in the pre-
contact period (up to about 150 years ago) the two
most important staple crops on Malo were yam
(D. alata and D. nummularia) and breadfruit, both of
which have highly seasonal production patterns.
Breadfruit and ‘strong’ and ‘wild’ yams (D. nummu-
laria) filled the annual shortage in the supply of ‘tra-
ditional’ yams (D. alata). D. alata yams were (and still
are) available between March and September, with the
latter month roughly coinciding with the commence-
ment of the D. nummularia harvest, continuing until
late December/early January. Breadfruit then became
the staple crop, and with the use of preservation and
storage techniques, its availability was extended until
the commencement of the next year’s D. alata harvest.

Table 3. Daily energy available from staple starchy crops produced on Malo, from imported
‘local’ foods, and from imported ‘store purchased’ foods in 1997.

Energy source

Quantity available Energy available

(kilograms per person (kilocalories per
per day) person per day)?
Staple crops produced on Malo (Dioscorea alata, 2.2 2420
D. esculenta, D. rotundata, ‘marou’, Xanthosoma
taro and banana)
Imported ‘local’ foods (D. alata, 0.01 14
D. esculenta, D. rotundata, ‘marou’, Xanthosoma
taro, island taro, banana and sweet potato)
Imported ‘store purchased’ foods (rice, flour, 0.2 538
sugar, tinned fish, tinned meat, salt, oil, wine, etc)
Total 24 2972

3Energy content was calculated using food composition tables (Dignan et al. 1994).

Source: author’s surveys
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Thus, it could be said that prior to European contact,
people on Malo were using the resources which were
available to them as best they could in order to pursue
the objective of a consistent annual supply of food.
The adoption of Xanthosoma taro (and, to a lesser
extent, cassava), which probably occurred some time
towards the end of the nineteenth century, can be
easily interpreted as a continuation of this strategy.
According to Bourke (writing with regard to agricul-
tural change in PNG): ‘Xanthosoma taro and cassava
mature later than most other energy crops. More
importantly they can be stored in the ground after
maturity until they are needed, giving flexibility and
security by filling in gaps in the food supply’ (Bourke
1990).

Indeed, the adoption of Xanthosoma (which has
now become the most important food crop in west
Malo) coupled with increased consumption of
imported food (and the associated improvement in
food security) is probably largely responsible for the
decline in the importance of breadfruit on Malo.8 The
cultivation of new crops and the consumption of
imported foods have certainly produced a consider-
able improvement in the consistency of the annual
supply of food on Malo. They have also contributed to
a food supply system which is resilient to both envi-
ronmental and economic variability.

Sustainability Issues

Although the contemporary resource exploitation
systems on Malo are adequate in terms of food secu-
rity, they raise some concerns with regard to the long-
term sustainability of the key resource on Malo, which
is land. The widespread cultivation of coconuts is of
particular concern. An ongoing trend in land use on
Malo, particularly in west Malo, has seen the gradual
replacement of gardens by semipermanent stands of
coconuts. The smallholder cultivation of coconuts has
moved beyond the coastal fringe and is now
encroaching further and further onto the plateau, an
area which was previously the exclusive domain of
shifting cultivation. The spread of coconuts has been
complemented in some areas (particularly in west
Malo) by high population growth, and this has resulted
in shortages of gardening land.

People on Malo have been finding innovative solu-
tions to these problems. One solution has been to

8. Breadftuit is consumed in much smaller quantities than it
was in the past, and the preservation and storage
technology is no longer used.
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intensify subsistence production by reducing fallow
lengths and increasing cropping periods. This has been
occurring over the past 60 years or so. If left
unchecked, this sort of intensification will eventually
result in declining soil fertility. However, declining
soil fertility and reduced garden areas have been offset
by the adoption of new, high-yielding crops (both
species and cultivars). In addition to the adoption of
New World crops such as Xanthosoma taro, cassava
and sweet potato, there has been considerable move-
ment of yam cultivars within Vanuatu itself, and the
most frequently planted cultivars on Malo today are
those which are relatively high yielding. For example,
the cultivar of D. alata known as ‘tumas’, which is the
most frequently planted yam on Malo, has an average
weight of 5.8 kilograms per mound, which compares
with an average weight of 5.2 kilograms per mound for
all cultivars of D. alata on Malo. This cultivar, which
is said to have originated from Ambrym Island, is very
popular throughout the archipelago. Allen and Tzeri-
kiantz (1998) found it to be amongst the three most fre-
quently planted yams on the west coast of Espiritu
Santo; and it can often be seen for sale at the markets
in both Vila and Luganville.

The high frequency of D. rotundata (which is the
third most frequently cultivated yam on Malo) is also
informative. This West African species has only
recently been introduced to Vanuatu (it was adopted
on Malo in the mid 1980s), but has rapidly become
very popular throughout the islands. Again, this is par-
tially due to the fact that D. rotundata is relatively high
yielding, with an average weight of 8.9 kg per mound
on Malo.?

Another solution to the land shortages in west Malo
has been for people to purchase land on the other side
of the island (where population densities are much
lower and there is surplus land available for sale).
Three of the eight households sampled at Avunatari
village have purchased land in east Malo, which they
mostly use for gardening. These (and other) land pur-
chases are recognised by the customary land tenure
system on Malo, which allows for transfers of land in
exchange for pigs and/or cash.

The final major solution to the use land-use prob-
lems on Malo has been economic diversification. The
adoption of cocoa (which is often planted under coco-
nuts) and, more recently, fresh food marketing, means
that people are no longer entirely reliant on copra for
their cash income. Other recent examples of economic

9- Note that this yam’s popularity is also due to its short
growing period and its tolerance of dry conditions.



diversification on Malo include the production of
minor cash crops such as vanilla, pepper and chilli, and
the sale of fresh seafood to Chinese merchants in
Luganville. Further diversification away from copra
production may result in a reduction in the rate of new
coconut planting, and this in turn would provide some
relief in areas where land is in short supply.

Conclusion

Malo provides a good example of the ways in which
access to cash income and the cultivation of new crops
can improve the food security situation for people who
are largely dependent upon subsistence agriculture to
meet their daily dietary needs. The paper has examined
the changes in the food security situation on Malo,
which initially occurred due to the adoption of New
World crops, particularly Xanthosoma taro, and more
recently due to trading opportunities which have
arisen as a result of colonisation in general, and Malo’s
close proximity to an urban centre in particular. The
widespread cultivation of Xanthosoma taro and the
significant levels of imported food consumption have
transformed the food supply and security situation on
Malo. People on Malo today are no longer entirely
dependent on the cultivation of a limited number of
annual and seasonal food crops, and the ability to
consume imported foods has fortified the contempo-
rary food supply system against environmental varia-
bility. Furthermore, given that people on Malo derive
only about 20% of their energy requirements from
imported food and could easily substitute this with
surplus subsistence production, the food supply
system can also be said to be secure against economic
variability.

Importantly, the paper has also demonstrated that
food security must be underpinned by sustainable
resource exploitation. In the case of Malo, there are
sustainability concerns in areas where there are high
densities of people and large numbers of coconuts.
These areas are experiencing land shortages at a
household level and one response to this has been to
increase the intensity of land use (for subsistence gar-
dening). This sort of intensification can lead to soil
degradation. However, people on Malo have been
finding other innovative solutions to their sustaina-
bility problems—including the adoption of high-
yielding species and cultivars, land transfers, and eco-
nomic diversification—and it seems likely that they
will continue to do so.
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This is not to deny that governments, international
development organisations and nongovernment
organisations can and should play a role in assisting
people on Malo (and in places with similar food secu-
rity and sustainability issues) to continue innovation
towards improved food security and sustainable land
use. The study reported here suggests that resources
should be focused on the following areas:

« agricultural research (including research on high-
yielding food crops, both species and cultivars);

» soil fertility management techniques (such as
planted fallows and legume rotations);

* market gardening, marketing and postharvest
storage and handling;

« alternative cash crops;

+ coconut and cocoa-based farming systems;

* agricultural extension (making relevant research
results, both past and present, available to
smallholder farmers);

* infrastructure (construction and maintenance of
roads, wharfs and boat landings); and

» customary land tenure (recognition, clarification
and codification of customary land tenure systems).
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Indigenous Knowledge of Forest Food Plants:
a Component of Food Security
in the Solomon Islands

Tony Jansen” and Joini Tutua’

Abstract

As in many different traditional societies and ethnic groups around the world, the Solomon Islands’ people are
losing much of their indigenous agricultural knowledge in the face of cultural change and ‘modernisation’.
This paper discusses the impact of these changes, and gives details of a case study of the revival of indigenous
knowledge of forest food plants in the context of wider development trends. This small community-based
project is reviving the use of indigenous knowledge of forest food plants and then seeking new ways to apply
this knowledge in a contemporary context. Many issues that affect village food security and sustainability are
affected by, or are a result of, globalisation and current development models. Many of these trends are
undermining food security in the Solomon Islands communities.

THE Solomon Islands is a country at a turning point: in
the face of cultural change and globalisation, its local
culture and practices are threatened as society
becomes increasingly ‘modernised’. Such modernisa-
tion, when applied without sufficient local considera-
tion, inherently devalues established traditional
practices, puts the country at risk of serious, and poten-
tially irreversible, poverty.

It is, therefore, important to remember that the aim
of development efforts is to improve the situation of
the local people. In order to achieve this, ‘we need to
understand where we have been before we can move
forward’, a statement that Joini Tutua, a community
development specialist in the Solomon Islands, has
often made to students over 25 years of teaching.

* Kastom Garden Program, Appropriate Technology for
Community and Environment Inc. (APACE), C/o
Development Services Exchange, PO Box 556, Honiara,
Solomon Islands.

Email: tony_jansen@onaustralia.com.au

' Zaina Tina Organic Farm, PO Box 984, Honiara, Solomon

Islands.
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Thus, to improve our situation in the future we need to
take with us the strengths and the wisdom of our past.
These strengths are based on our local, indigenous
knowledge.

Indigenous Knowledge

The term ‘indigenous knowledge’ is used for different
purposes by different people. For example, indigenous
knowledge may be viewed merely as a historical curi-
osity, as an interesting academic research topic, or as
the basis for developing niche products for ‘green’
consumers in the developed world. However, in more
fundamental terms, indigenous knowledge forms the
basis of cultural identity—thus, in Melanesia, it is
inextricably linked to the relationships between people
and with the land and environment.

In this article we define indigenous knowledge as
‘the body of local knowledge in use by a community at
that point in time’. This definition includes one of the
characteristic strengths of indigenous knowledge,
which is its ability to develop with change in the local



environment. Innovations developed by local people
in response to changing circumstances become a part
of the evolving body of indigenous knowledge.

Use of indigenous knowledge

This local knowledge is passed on orally from the
old to the young, through various cultural forms of
practical training. Indigenous knowledge is rarely
written or documented in modern or scientific forms:
for this reason indigenous knowledge is often disre-
garded because science is seen by many as the highest
form of knowledge. However, the reality is that indig-
enous knowledge is a valid system that has sustained
indigenous people for thousands of years.

There is a growing consensus that ignoring indige-
nous knowledge will ensure the failure of develop-
ment efforts. On a global scale, the results of
development efforts of the last few decades have been
to actually increase overall poverty, hunger and degra-
dation of the environment. Many national and interna-
tional development agencies now recognise that
indigenous knowledge systems contribute to sustain-
able development (Quirez 1996).

Indigenous knowledge under threat in the
Solomon Islands

Contrary to this international recognition of the role
of indigenous knowledge, in the Solomon Islands
indigenous knowledge has been largely ignored in
development efforts. This is having serious conse-
quences for sustainability, and is both threatening the
survival of the local culture and undermining house-
hold food security.

The factors that are leading to the declining use of
indigenous knowledge in the Solomon Islands are
complex. For example, formal education in the
Solomon Islands has undermined indigenous knowl-
edge, both by breaking down opportunities for tradi-
tional means of learning and by institutionalising a
western, scientific way of thinking in influential
people. Furthermore, increased globalisation has
undermined indigenous knowledge at every level of
society (even at the village level) as people are influ-
enced by global culture. As a result, an enormous
amount of local knowledge is being lost as old experts
die while young people receive an education that is
alienating them from their own culture and sustainable
way of life.
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Strengthening indigenous knowledge

Small scale, practical, village-based initiatives that
strengthen indigenous knowledge among Melanesia’s
diverse cultural and ecological landscape are vital if
there is to be lasting cultural and ecological sustaina-
bility. These efforts should be based on participatory
approaches that involve communities in recognising,
valuing and restoring their rich indigenous knowledge.
The use of indigenous knowledge allows Solomon
Island people to enjoy a reasonably high quality of life
with relatively little involvement in the cash economy:
thus, despite the fact that Solomon Islands is classed as
‘poor’, there is not yet real poverty of the type that
exists in many modernising in Asia where indigenous
knowledge has been entirely forsaken.

It is therefore important to ensure that agricultural
development strengthens and improves that rich tradi-
tional quality of life and does not undermine it. In
order to achieve this, we will need to strengthen indig-
enous knowledge by reviving, adapting and adjusting
it to current needs into forms that will allow the con-
tinuance of a sustainable way of life.

Development in the Solomon Islands

In the Solomon Islands, a high level of food security
was maintained for thousands of years by agricultural
methods and techniques supplemented by knowledge
and the use of natural, wild forest foods and medicines
available in the immediate environment. Today, much
of this knowledge is in decline and will soon disap-
pear. For example, 50 years ago, 87 food plants were
commonly harvested from the forests of Babatana in
Choiseul Province, but today there are less than 10 still
in common use (Babatana elders, pers. comm.). This
pattern is repeated throughout the country.

Exploitation of forests: an example of the
consequences of development

As indigenous knowledge of the forest declines, so
too does respect for the forest, leading to increasing
exploitation of the forest and eventually to the view
that the only value of the forest is the monetary value
of the timber inside it. This becomes a vicious cycle in
which the forest is depleted, leading to further losses of
indigenous knowledge. This is happening all around
the world, not just in Melanesia.

In the case of the Solomon Islands, changing values
and modernisation have led to a great deal of expecta-
tion, without much consideration of the consequences



of these changes. The forest has become merely a
resource to be sold for money, rather than a rich source
of many products and functions that sustain human
life, such as building soil fertility, protecting water
catchments and providing habitat for many species.

This drive for money comes people’s perceived
needs, but often these needs themselves only cause
further problems. For example, imported processed
foods like rice and noodles are now valued more than
local, nutritious food; short-term cash for consumer
goods that will only last a short time is seen as more
important than the natural resources that are exploited
and sold to obtain the cash. Thus, we can see young
people cutting down their valuable timber trees to get
cash for western clothes, music, alcohol and cigarettes.

The paradox of global development

‘It is sheer madness that man thinks of an infinite
growth in a finite world...” E.F. Schumacher predicted
that one day the oil wells will be empty, the mines
exhausted and the forests depleted (Schumacher
1989). Those prophetic words are being fulfilled
around the world today. They are becoming increas-
ingly clear in the island nations where there are clear
limits to our expansion and exploitation of resources.
Our islands have become a target development by the
global economy as forest, mineral and sea resources
become scarcer in other parts of the world.

The impacts these new technologies have shown
over a very short period of time raises serious concerns
for the future. For example, in the Solomon Islands,
forests are being cut at rates far beyond sustainability,
fuelled by the desire for cash income. The value of the
medicines, food, building materials, and biodiversity
provided by these forests are not included in the simple
economic equations that lead to commercial logging.

We should not only be concerned about the unsus-
tainable depletion of resources, but also the side effects
of this development. Human lives are daily endangered
by pollution of soils, fresh water and the sea. In fact, the
sea is not only being polluted but also increasing in
volume due to climate change resulting from global
industrial development. People in the Pacific have
made the least contribution to this climatic change, but
we will be the ones to suffer some of the most severe
consequences as sea levels rise and climate changes
threaten our coral reefs and our vulnerable small
islands and coastal settlements. On a similar global
scale, depletion of the ozone layer through production
of certain industrial chemicals is increasing the amount
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of ultraviolet radiation, thereby threatening the very
fabric of life on earth. So we can see there are very
serious problems emerging that modern development
models are actually contributing to.

Turning the tide: towards future
development

Many people will say, ‘we cannot stop progress’.
Can we, in fact, turn the tide of unsustainable develop-
ment and exploitation of nature and people? The
current of globalisation is strong, and many Solomon
Islanders are convinced that their new, modern way of
life is becoming our way of life. This western lifestyle
appears attractive because of available cash and mate-
rial goods, but the consequences are often neither con-
sidered nor fully understood. One consequence of
globalisation is to turn all aspects of our lives into com-
modities with monetary values: this is in contradiction
to the way that Solomon Islanders see land, relation-
ships and culture through indigenous knowledge.

So, what are we to understand from this: are we to
believe that there are alternatives or at least try to find
alternative solutions? That there are safer places, safer
food, nutrition and water for our people? If our answer
to these questions is ‘yes’, then we strongly believe
that there is something missing in our lives and in our
fundamental approach to development. Solomon
Islanders had all of these things in the past—so why is
development slowly taking them away?

If people do not learn from their history and the past,
then further lessons will be in vain. Thus, we have
been confused by information from people living in
different environments, whose experience, values and
world view are totally different from our own. We
seem to either forget or ignore the simplest knowledge
which makes life healthier, more vibrant and mean-
ingful. There is a quality of life, which we all know and
value, in a rural Melanesian village that goes way
beyond the simple economic indicators that develop-
ment is measured by.

We should stop and think about the reasons why the
world’s highly developed countries spend billions of
dollars building hospitals, training more doctors,
nurses, nutritionists, dentists and funding research on
how to cure cancer, acquired immunodeficiency syn-
drome (AIDS) and other disease-related expenditure.
Do we have any good reason for accepting a lifestyle
that will result in this? The Solomon Islands Govern-
ment has already recognised that the rapidly
increasing rates of noncommunicable diseases in the



Solomon Islands is closely related to the increase in
consumption of imported processed foods (Solomon
Islands Government 1998).

Development based on economic growth, with no
other values beyond maximising profit, is heading in
one direction—to the impoverishment of our natural
resources and our culture for the enrichment of only a
few people. Resources that have been well managed
through indigenous knowledge are being turned into
short-term profits for a long-term loss. Unlike the
monoculture of globalisation and the monocultures we
are being encouraged to plant as cash crops, indige-
nous knowledge tends to be based on diversity—both
cultural and to maintain biological diversity.

So we must look to our roots—to where, what and
who we are—to reflect and learn from our ancestors’
knowledge. A good example is to learn how they plant,
gather and cook their food and their methods of agri-
culture that sustained our ancestors and handed people
today a rich and productive natural environment. Only
from this confidence in our past will people be in a
strong position to move into the future.

Technology and Agriculture

All types of technology come with their own values
and paradigms. It is wrong to think of technology as
something innately neutral, and it is up to the user to
use it the right way. Each technology is intimately con-
nected with the culture and the values of the society
that created it. As new technologies from modern
western society sweep the world, so too do the values
that are a part of those technologies. These values are
very different from our traditional values, and are
leading to the rapid exploitation of natural resources
for short-term gain and a long-term loss for our people.
Accelerating, unsustainable rates of logging of trop-
ical forests are a good example in the Solomon Islands,
but there are many others of which the ‘green revolu-
tion’ has been one of the most devastating in other
parts of the world:

...once a particular course of technological develop-
ment is set in motion, it can have much wider conse-
quences than its creators could have predicted: the more
powerful the technology the more profound the conse-
quences. ...for example the so called ‘green revolution’
in agriculture in the 1960s and 1970s temporarily
increased crop yields and also made farmers throughout
the world increasingly dependant on costly chemical
inputs.....and in many countries (the green revolution)
has undermined the soil, ground water and social land
base that sustained people for millenia (Tokar 1998).
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Inappropriate technology

In the case of agriculture, changes in technology are
beginning to threaten our soils and the forests that
sustain them. We can see, in the Solomon Islands, a
pattern of agricultural development being followed
that has bought destruction and degradation to other
parts of the world. This pattern is well described by the
Indian activist and respected scientist Vandana Shiva.
It involves the displacement of traditional knowledge
and forms of agriculture with high external input
farming based on the green revolution. Traditional
methods of maintaining soil fertility are replaced with
chemical fertilisers, diversity is replaced with monoc-
ultures and chemicals are used to control the resulting
pest problems. The result is impoverished soils,
increasing pest and disease problems and rural debt
and dependancy (Shiva 1993).

Some examples of inappropriate technology for our
rural people are:

* agricultural machinery such as tractors and ploughs;

 agricultural chemicals associated with modern
agriculture (i.e. pesticides, herbicides, fungicides,
fertilisers, etc.);

« industrial food processing machinery that reduces
the nutritional value of our foods and adds many
dangerous additives; and

* logging machineries such as bulldozers for large-
scale logging.

Some people might argue that these inventions
show human genius, with technological advancements
to cope with population growth and its resultant pres-
sure on the land. Unfortunately, population growth has
increased pressure on us as humans, and the develop-
ment of many new technologies to alleviate this pres-
sure has led people to the false belief that we can have
infinite growth. Because we keep producing more and
more human beings with each generation, we seem to
be inclined to think that other resources in the world
will follow suit.

Appropriate technology

In contrast to many of the expensive and damaging
technologies that are part of modern agriculture,
Solomon Islanders have developed their own technol-
ogies based on indigenous knowledge. These technol-
ogies are usually small in scale and represent an
adaptation to nature and the environment rather than a
conquest of nature. An example of a traditional tech-
nology is the use of the digging stick to plant taro and
other crops. This is a simple tool, made from particular



trees, that, when used in the correct way (often specific
to different locations, seasons and varieties of taro),
will result in a high yield of taro with minimal distur-
bance to the soil structure. The cultural practices asso-
ciated with planting taro have also helped to manage
disease and pests. Another example is the use of
climbing ropes to harvest and prune ngali nut
(Canarium sp.). The large trees are climbed using
special ropes made from forest trees in a skill handed
down from our ancestors and embedded with cultural
value. The regular cutting of the trees at harvest helps
to prevent and manage a parasitic plant that can even-
tually kill the nut trees if left unattended. Today, many
ngali nut trees are slowly dying through neglect of this
important indigenous knowledge.

Some problems of village agriculture may not have
an immediate solution from traditional knowledge, but
indigenous knowledge is often used as the basis for
innovation in an ongoing process of change and adap-
tation. An example is the development by village
farmers of botanical sprays to control insects in North
Malaita, in the Solomon Islands. A local farmer, F.
Laukasi, developed a botanical spray using plants that
have strong medicinal properties that he was aware of
through local indigenous knowledge. This botanical
spray has proven effective in managing certain insect
pests of food crops that have recently become a serious
problem in the area. The method is now being adopted
by other farmers, thus becoming a part of the local
indigenous knowledge (F. Laukasi, pers. comm. 2000).

Lessons from the Green Revolution

It seems that food is produced today not so much for
nutrition as for cash, as a commodity. From distant,
large-scale, highly mechanised and chemicalised
farms, we receive processed food with additives,
sugar, salt and colouring. This food is ‘dead’ food—
almost devoid of its nutritional value by the time it
reaches the consumer. This contradicts our traditional
way, in which fresh, locally produced food is some-
thing to be shared with others as a symbol of the wealth
of the people, their land and the sea.

To grow food fast and concurrently increase its
quantity, the modern agriculturalist uses machinery
and chemical fertilisers, insecticides, fungicides, her-
bicides, etc. Most of the chemicals used in agriculture
today are toxic, and are leading to increasing rates of
cancer as well as poisoning the ecosystem (Rengam
and Snyder 1991).

The green revolution ideal of producing high-
yielding varieties of rice, wheat, corn, soybean, etc.
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destroyed many open-pollinated, traditional varieties
of crops through the promotion of large-scale monoc-
ulture farming. Land in many parts of the developing
world has therefore been degraded, and farmers have
been left in increasing cycles of debt and dependency.
Through the green revolution, poor and marginal
farmers in India and Asia lost not only their seeds and
sometimes their land, but also the knowledge to culti-
vate and grow those crops in sustainable, local farming
systems. This made the poor poorer and undermined
household food security even if the countries appeared
to be exporting more food. The few multinational
companies that are getting richer in doing this are also
monopolising the production of the high-yielding
variety seeds, agricultural chemicals and sometimes
even the pharmaceutical products used to treat the side
effects of industrial society and food production. The
result is that a handfull of companies now control
much of the inputs for the world’s major crops, which
used to be in the hands of millions of small-scale
farmers practicing diverse, sustainable farming
systems (Shiva 1993).

Predictions of Sir Albert Howard, 1943

Sir Albert Howard, who many call the father of
modern organic (i.e. chemical free, ecologically sus-
tainable) farming, had this to say about the direction of
agriculture in the 1930s:

It will be evident that in almost every case the vegeta-
bles and animal residues of western agriculture are
either being completely wasted or imperfectly used. A
wide gap between the humus used up in crop production
and the humus added as manure has naturally devel-
oped. This has been filled by chemical manures. The
principles followed, based on the Liebig tradition, is
that any deficiency in the soil solution can be made up
by the addition of suitable chemicals. This is based on a
complete misconception of plant nutrition... It takes no
account of the life of the soil, including mycorrhiza
association—the living fungus bridge which connects
soil and sap... (Howard 1943).

The process of mycorrhiza association mentioned
by Sir Albert Howard above is a critical factor in the
argument against the use of chemical fertilisers versus
organic or natural manures. There are natural proc-
esses of putting nutrition, valuable vitamins, minerals
and antibiotics into a plant. Food grown in this way, in
living and well-nourished soil, it keeps human beings
healthy. With the decay of our soils, we can also
expect a decay in human health, thus:

...chemicals can never be a substitute for humus

because nature has ordained that the soil must live and



the mycorrhizal association must be an essential link in
plant nutrition. In the second place the use of such a sub-
stitute cannot be cheap because soil fertility—one of
the most important assets of any country—is lost;
because artificial plants, artificial animals and artificial
men are unhealthy and can only be protected from par-
asites whose duties it is to remove them, by means of
poison sprays, vaccines and serums and expensive
systems of patent medicines, panel doctors, hospitals
and so forth (Howard 1943).

Howard then went on to discuss the costs to society
of this kind of approach:

When the finance of crop production is considered
together with that of various social services which are
needed to repair the consequences of an unsound agri-
culture and when it is borne in mind that our greatest
possession is a healthy, virile population, the cheapest
of artificial manure (chemical fertilisers) disappears
altogether. In the years to come, chemical manures will
be considered as one of the greatest follies of the indus-
trial epoch (Howard 1943).

The green revolution in the Solomon Islands

In traditional farming systems in the Solomon
Islands we see a lot of diversity—many different types
of crops and cultivars, a complex range of different
microenvironments used for gardens and complex sea-
sonal knowledge. As farming modernises, we have
seen the emergence of monoculture cash crops—
whether vegetables and root crops for market or copra
and cocoa for export. At the same time as cash
incomes have increased, we have seen a decline in the
diversity in the diet of the people, due to increased
consumption of processed, imported foods such as
rice, noodles and tinned meat.

In 1993, the Food and Agriculture Organization of
the United Nations published a summary of what was
wrong with agriculture in the world that included the
following points. Monocultures are unstable; arid and
semi-arid zones have been ignored; plant breeding is
too focused on major commercial crops; and soil
erosion is overtaking management of soil fertility. The
FAO then went on to say that ‘...these consequences
are now of general acceptance, and are increasingly
being faced by research and extension systems’ (The
Ecologist 1996).

Genetic engineering

Many agricultural economists and scientists now
think that they will overcome world poverty and mal-
nutrition with genetic engineering, another human
technological invention. Genetically-modified crops
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are now commercially promoted, and will increasingly
pollute the food supply in the Pacific. Genetic engi-
neering of crops (Which maximises profits for monop-
olistic, global agribusiness) is another example of a
technology developed with inadequate consideration
of local people’s nutritional needs. We, and other con-
cerned groups and individuals, fear that the risks of
genetic pollution may be far more severe than the
chemical pollution of the green revolution.

There is not really much difference in the approach
of the green revolution and the more recent ‘gene rev-
olution’. Both are about the transfer of control from
farmers to global corporations—with dangerous (or
potentially dangerous) side effects on health and the
environment. Perhaps the only difference is that
genetic pollution may have far more widespread and
uncontrollable effects than the slower poisoning of our
food, ourselves and our ecosystems with metallic trace
elements and other poisons from the green revolution.

An example, much publicised by the Rural Advance-
ment Foundation International, has been the develop-
ment of ‘terminator’ technology by the giant
agribusiness corporation Monsanto. The ‘terminator’ is
a genetically engineered suicide mechanism that pre-
vents plants from producing fertile seed. The aim is to
ensure that farmers cannot save their own seed and so
become dependant on the seed company—providing a
massive increase in potential profit to justify the huge
investments being made in genetic engineering (ironi-
cally often paid for by public institutions).

Between 15 and 20% of the worlds food supply is
grown by poor farmers who save their own seed. These
farmers feed at least 1.4 billion people ... The termi-
nator technology has no agronomic benefit—it is
simply a means of controlling production that will jeop-
ardise the food security of the poor by gambling with
genetic engineering in the field ... the direct and side
effects of genetic engineering are unpredictable and
carry all the risks inherent in this technology such as the
potential that the terminator genes could infect the agri-
culture gene pool of the neighbours crops or of weedy
relatives—producing a potential time bomb (Steinbre-
cher and Mooney 1998).

While genetic engineering may seem distant from
Melanesian shores, its products are already on our
shelves in the form of soybean oil in tinned fish and
other additives in processed foods. While Melanesian
root crops are not the major food crops targeted by
genetic engineering, it is only a matter of time before
genetically modified organisms start to enter our agri-
cultural systems.



Luckily, the Solomon Islands has not been greatly
affected by the green revolution, as yet, so now we
have the chance to forego both green and gene revolu-
tions and continue with the development of a safe and
sustainable ecological agriculture that builds on and
respects indigenous knowledge.

Working with nature

We have a choice: to use technological ‘solutions’
that create ever-increasing problems, or to build on
our long history of sustainable agriculture and apply
this knowledge to our present situation. We need to
make use of scientific knowledge and our research
institutions in this endeavour, whilst recognising our
own farmers as scientists and experts who continu-
ously innovate and have developed many sustainable
systems themselves. Their knowledge and experience
is just as, if not more, valid than the scientific knowl-
edge we are teach our children about agriculture in
our schools.

Both the green revolution and the more recent gene
revolution are built on the misconception that it is pos-
sible to increase productivity without any disturbance
of other organisms. However, if we accelerate growth,
then we must certainly accelerate decay as both growth
and decay are complementary and critical functions in
all of nature. This can be seen happening among the
crops in the field—where soils are degrading and pests
increasing—and so it can easily happen in human
beings especially among those who daily consume
food produced by these unsound methods. You are
what you eat—and increasingly we are eating,
drinking and even breathing a dangerous cocktail of
poisons that are accumulating in our bodies.

In the Solomon Islands and much of Melanesia we
find ourselves in a situation of debating with agricul-
tural scientists whether production is or is not possible
without the use of chemicals (i.e. high input
agriculture)—a theoretical debate in many countries
where the majority of farmers have become dependant
on chemical inputs. But in the Solomon Islands,
perhaps 90% of farmers do not use any chemicals at
all. Of course they experience some pest and soil prob-
lems but, in general, they have highly productive,
diverse and sustainable farming systems based largely
on indigenous knowledge. The solutions to their prob-
lems are found through approaches such as participa-
tory technology development based on sustainable
agriculture principles. In contrast, top-down tech-
nology transfer has failed in the rest of the world and it
will continue to fail in Melanesia.
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Despite the current, profitable and sustainable agri-
cultural systems that we have in the Solomon Islands,
in our schools and agriculture colleges we are teaching
the green revolution type of agriculture. In this way,
amongst others, our education system is alienating our
youth from their culture and indigenous knowledge.
Solomon Islands farming systems are, in fact, truly
organic, and have been that way for thousands of years,
rather than for the few decades of modern farming that
is already showing many problems in the places where
it has been applied for more than a few years.

Using Indigenous Knowledge in
Agricultural Development

There are many opportunities to use indigenous
knowledge in innovative ways to strengthen food
security and improve farming systems in Melanesia.
Household food production in the Solomon Islands is
facing many challenges due largely to population
growth (approximattely 3.6% per year, Solomon
Islands Government 1998) and a declining resource
base. Indigenous knowledge has potential applications
in areas as diverse as improved soil and fallow man-
agement in shifting cultivation gardens, natural
resource management, diversification of cropping sys-
tems, agroforestry and the development of alternative
cash crops, to give just a few examples.

Indigenous knowledge may represent the most
important resource not yet mobilised in our develop-
ment efforts. We need to think laterally and find
empowering ways to continue the transmission of
indigenous knowledge within and between communi-
ties and to promote continued farmer innovation and
adaptation to changing environmental circumstances.

In general, indigenous knowledge should be main-
tained in situ, in its place of origin where it can con-
tinue to be developed and practiced by local
communities. Knowledge stored ex situ in academic
or scientific documents is usually of no benefit to the
rural people who are the owners of that knowledge.
This policy is in line with commitments in the Conven-
tion on Biological Diversity (of which the Solomon
Islands is a signatory), which contains provisions
requiring countries to:

... take special measures to protect customary resource
uses and local and indigenous communities traditional
knowledge, innovations, and practices, where they
carry on sustainable traditions. These provisions reflect
an understanding that local economies—especially



local economies where long standing residents use
natural resources according to customary rules that
take into account ecological constraints can be more
sustainable ... (Downes 1996).

The use of indigenous knowledge in agriculture
development will only have successful outcomes
through participatory methods. Communities need to
be taught the tools and processes to define their own
needs and priorities for the development of their
farming systems. These needs can then be supported
by both nongoverment organisations and government
extension and research services in a bottom-up
process of development. In the search for potential
technologies or innovations, the first place to look
(using an indigenous knowledge approach) is among
farmers themselves. In any area you will typically find
farmers who have developed innovations that can
potentially improve food production and food security
in the local area.

Participatory technology development

Participatory technology development (PTD) is a
process that has proved successful in many parts of the
world and has been trialled by Appropriate Tech-
nology for Community and Environment Inc.
(APACE) in the Solomon Islands. This process
involves a series of steps in which communities define
their problems/opportunities and search for potential
technologies/innovations, then farmers experiment in
their own fields, disseminate these experiences
through farmer networks and build the capacity of
farmer groups to sustain an ongoing process of indig-
enous agricultural improvement. Early experiences
after five years of pilot projects indicate that this
approach will be highly successful in Melanesia, but
that continued learning is needed to develop appro-
priate models.

PTD could be very effectively integrated with gov-
ernment research and extension programs if there is a
change in approach from the current emphasis on top-
down technology transfer. The PTD methodology uses
extension agents as community facilitators who tap
into the wealth of knowledge and experience in rural
communities. PTD gives extension workers the partic-
ipatory tools to assist communities to improve their
farming systems based on local indigenous knowl-
edge. There are, of course, times when outside knowl-
edge or technology can also be successfully integrated
into indigenous farming systems, but often these new
technologies will have been trialled and adapted by
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local farmers already who can then become the agents
to teach others.

Participatory research is another method where
indigenous knowledge can be linked to formal
research institutions that can validate and improve
indigenous knowledge through scientific research. In
this model, research is carried out by farmers in their
own fields with the support of research scientists. The
scientist is forced to constantly adapt his/her thinking
to the farmers’ reality, and is accountable to the
farmers. The farmers can set and guide the research
agenda and can help to develop potential solutions
based on their indigenous knowledge. This creates a
two-way flow of knowledge and information between
researchers and farmers, and also makes research insti-
tutions directly accountable to farmers—something
that is often neglected.

The recording and documentation of indigenous
knowledge raises issues of intellectual property rights.
There is a paradox in that leaving indigenous knowl-
edge in its current form of spoken transmission will be
likely to lead to a substantial loss of the knowledge if
current trends of decline in use continue, while docu-
menting it leaves it potentially open to exploitation by
outsiders. Documentation does provide some legal
basis for asserting intellectual property rights over
indigenous knowledge in the event of intellectual
piracy (M. Fanton, Seed Savers Network, pers. comm.).

However, documentation per se does not mean there
will be continued use of the knowledge. The form of
recording of indigenous knowledge and the process
used to do so is critical. Indigenous knowledge was
developed in situ, and needs to be preserved in situ. New
forms of innovative application and transmission of
indigenous knowledge at the grass roots level need to be
developed—some of which may involve written docu-
mentation in local languages or through other methods
such as drama, singing, video or posters. An example of
such a grass roots approach is presented below.

Forest Food Plants and Food
Security— Applying Indigenous
Knowledge in the Field

In the shifting cultivation system, the management of
forest or bush fallows is critical for the retention and
rebuilding of soil fertility after cropping. Fallow veg-
etation and various stages of ecological succession in
forest/bush fallows also provide abundant production
of useful products such as food, medicine, fuel, fodder
and fibres. As fallow periods are shortened—in the



typical farmer strategy for the intensification of
shifting cultivation—the use of these forest- and
fallow-harvested natural products usually declines.

The Babatana forest food project

If these diverse forest fallow products are valued
through the continued use of indigenous knowledge,
then a new approach to fallow management may be able
to be developed that maintains important useful plants
with multiple functions (e.g. both for consumption/use
and for ecological functions such as erosion control and
biodiversity conservation). An example of this
approach to using indigenous knowledge in innovative
ways at the village level is the Babatana forest food
project. This project has created a revival in farmer con-
servation of forest food plants growing in fallow areas,
and is now leading to farmers planning to develop cul-
tivated forest food gardens that are a modern equivalent
of the traditional food forests planted in the past.

Solomon Islanders utilise more than 400 species of
forest plants for food, medicine, fodder, construction,
fibres and other uses. These plants play a critical role
in the noncash local economies that provide the basic
needs for over 80% of the Solomon Islands population
who live in small, isolated rural communities (Hend-
erson and Hancock 1988).

In the early part of this century, people relied much
more on wild harvested forest food plants for food
security. The elderly people of Babatana (a region in
south Choiseul Province) report that plants like moke
(Diplazium sp.), nive (Metroxylon solomonense) and
wild yam varieties such as vuka and vurumokoso (Dio-
scorea sp.) were staple foods in their youth, supple-
mented by many different greens, nuts, mushrooms
and fruits. Today a number of these plants still have a
very important role for family nutrition—especially in
times of food shortage. Some examples are muga
(Diplazium sp.), jua and kekoso (Gnetum gnenom),
which provide important sources of nutritious greens
(Babatana elders, pers. comm. 1997-99).

Due to the declining use of these resources, and a
perceived threat from commercial logging and the
expansion of land area under shifting cultivation, the
Babatana forest food project was initiated in 10 com-
munities in south Choiseul Province. The project had
the following objectives.

* Increase awareness of the many values of forests
and forest plants, and thereby encourage their
conservation and sustainable management.

« Strengthen and record, for local use, indigenous
knowledge of forest food plants.

* Encourage the use of forest food products that have
high nutritional value and are part of sustainable
agroecological food production systems.

* Produce an appropriate village-level ethnobotanical
manual on forest food plants through a participatory
community-based process.

* Encourage improved nutrition through increased
consumption of forest food products.

* Develop a replicable, participatory model for the
production of useful plant manuals for other
Solomon Islands communities.

Forging partnerships for community ethnobotany

The project was jointly implemented by the APACE
Kastom Garden Program and the National Herbarium
Ethnobotany Program, Ministry of Forests, Environ-
ment and Conservation, of the Solomon Islands Gov-
ernment. The project worked within the framework of
an established nongovernment organisation project in
the local communities, and drew on the expertise and
support of Myknee Sirikolo, then Botanist at the
National Herbarium (and also an indigenous person
from the Babatana area). This approach proved very
successful, with a high level of community ownership,
support and involvement in the project.

APACE had an existing two-year relationship with
about 14 local communities of Babatana, through a
primary health care project educating people about
small kitchen gardens integrated with an infant growth-
monitoring program. Participants in this project with
the Sasamuqa Community Hospital expressed their
desire to revive the use of and knowledge about forest
foods as an important source of nutritious food. This
request was made by the elderly, respected members of
the community who wished that their knowledge
should be recorded in an appropriate form to be passed
on to the young people of today and the future.

In 1996, APACE and the National Herbarium both
participated in a workshop facilitated by Gary Martin
from the World Wide Fund for Nature (WWF)—United
Nations Educational Scientific and Cultural Organiza-
tion—Kew Botanic Gardens ‘People and Plants Initia-
tive’. This workshop aimed to train village-based
ethnobotanical trainers to revive ethnobotanical
knowledge for active use in situ in the local commu-
nity. Following the workshop, APACE and the
National Herbarium proposed a small pilot ethnobo-
tanical project. The WWEF South Pacific Program
agreed to support the first phase of the project, with the
second phase funded by APACE and the Australian
Agency for International Development (AusAID).



Table 1 shows the steps used in this participatory
approach to recording and reviving indigenous
knowledge.

Publication of a community manual

At the time of writing this paper, after three years of
community-based fieldwork, a 350-page book is now
close to publication. The book is called Petanigaki ta
Siniga ni Lauru (Food of the Forest of Lauru, Jansen
and Sirikolo 2000). It is different to many books in that
it has been written by village people themselves, in
their local language (Babatana and then also translated
into English) and following their local world view.
The book is simple, clear and abundantly illustrated by
a local artist. A community committee guided the
entire production process. It is a book produced by and
for the people themselves and will be owned through
copyright by the local people.

The community manual records information in etic
(local) terms about 87 forest food plant species in the
following main areas.

* Forest types/vegetational communities and
succession.

¢ Classification of land forms and what food plants
grow there.

» Seasons.

» Harvesting and processing.

Table 1.

» Cooking and other preparation methods.
* Traditional stories about some of the plants.

* A step by step explanation of the participatory
process and tools used to produce the book.

The project provided an opportunity for the older
people to remind the community of the importance of
these plants in their youth for their food security. This
was especially true during World War II, when many
people lived in hiding in the bush and gardening activ-
ities were disturbed by the conflict. Forest food plants
are reported by these older people to have kept them
alive and healthy (APACE workshop data, 1997).

The 1997 El Nifio-related drought occurred during
the project’s implementation. A prolonged dry season
led to the failure of many crops and some food short-
ages. This provided a stark reminder of the importance
of these plants as emergency sources of food. Wild
yam, swamp taro, ferns and other forest foods provided
critical food sources as many crops failed. In an adap-
tation to the times, many farmers increased their pro-
duction of copra to earn cash to purchase imported rice.
This provided food security, but was complemented by
the forest foods to give a more nutritious diet.

On the nearby island of Bougainville, PNG, to the
northwest of Choiseul Province, people reported that
forest food plants played a critical role in food security

The steps used in the participatory approach of the Babatana forest food project.

Steps Description

Community planning and
awareness raising

* Participatory planning process appropriate to the community, selecting of
participants/local experts to be involved

» Community ownership institutions and intellectual property rights issues
discussed, with a memorandum of understanding proposed with a local
nongovernment organisation

* Clear community ownership of copyright/intellectual property rights from the

outset

Community workshops o
participants

» Four village workshops over two years, involving more than 50 key

* Collection of plant specimens
 Data verification and analysis using participatory rural appraisal-type tools
» Cooking and preparation workshops and cultivation workshops

Training of village ethnobotanists

» Participants learned ethnobotanical methodologies and tools to be able to carry

out further recording of traditional knowledge in the their own communities
and awareness and training in other communities

Producing a community manual

» Local village experts and a village artist produced seven drafts of the manual

over three years in partnership with the nongovernment organisation

Sustaining the process—teachers’
workshops, cultivation trials

» Following the workshops, the community initiated further activities to revive
forest food plants such as a primary school programs and farmer cultivation

trials of undomesticated forest food plants
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during the nine-year civil war from 1989—97. Forest
food plants were harvested and preserved using indig-
enous knowledge. In some parts of central Bougain-
ville, forest food plants were cultivated as an important
and reliable source of food during the imposition of an
economic blockade by the PNG Government. These
multipurpose food forests now form an important part
of family food security, and are being promoted in an
indigenous extension program run by the people them-
selves during the conflicts that continue today (B.
Idioai, Head, Agriculture Department, Paruparu Edu-
cation and Development Centre, Central Bougainville,
Bougainville, PNG, pers. comm. 2000).

The results of the forest food project

* In the Babatana area, the project facilitated
increasing awareness of the importance of forest
food plants and also more generally of the
importance of indigenous knowledge in sustainable
resource management.

« Contrary to the expectations of some, many young
people have shown an interest in learning about
indigenous knowledge. Some youths expressed the
opinion that they had not had appropriate
opportunities to learn from the old people in their
communities and that this project had created such
an opportunity.

« 87 forest food plant species were collected, basic
data recorded and specimens deposited in the
National Herbarium.

» Approximately 60 people from 10 communities
were trained in participatory methods for the
collection, recording and promotion of active use of
indigenous knowledge at the community level.

» Plans were developed for trial forest food plant
gardens in participating communities involving
youths and adults. Three trials have begun.

¢ A community manual was produced, through a
participatory process, by a local team for
educational purposes in the local communities and
schools.

» The partnership of a nongovernment organisation,
the National Herbarium and local communities has
proved very effective, with a wide potential for
further replication.

» The potential to develop similar projects in other
areas—including medicinal and other useful
plants—has been initiated and led by local people
themselves.

e Local primary schools developed their own
curricular activities to teach local forest food plant
knowledge with assistance from community elders.
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Conclusions

Many modern agricultural development approaches
such as the green revolution and biotechnology have
failed to improve food security for small-scale mar-
ginal farmers in other parts of the world. In Melanesia,
there are indications that this trend is being repeated
and may be creating real threats to food security by
undermining traditional indigenous approaches to
food security and sustainable resource management.

Household food security in the Solomon Islands
depends on complex, local indigenous knowledge
management systems that are rooted in the local cul-
ture. The strength and validity of indigenous knowl-
edge in rural communities is affected by many factors
including the education system, changing values and
the move to a more monetary economy. Globalisation
and modernisation is driving this change and under-
mining local cultures and the indigenous knowledge
embedded in those cultures. This poses a serious risk
to sustainable development as indigenous knowledge
is now widely recognised as having an important role
in people centred, sustainable development.

Food security in Solomon Island communities
depends largely on managing complex and diverse
natural ecosystems and farming systems with some
cash cropping. The farming systems are characterised
by diversity and local crops, planting methods and
technologies. The cash economy provides cash income
for some important needs of rural communities, but the
cash economy is also driving unsustainable resource
exploitation and the use of farming practices associ-
ated with a commodification of food and agriculture
that is contrary to traditional values and the ecological
sustainability associated with those values. Serious
health problems are also increasing due to the
increased consumption of highly processed foods.

Indigenous knowledge applied and developed in a
participatory development process has the potential to
solve some of the problems affecting rural community
food security in an empowering manner. Participatory
approaches such PTD and farmer-led research based
on indigenous knowledge have proven themselves to
be very effective in many parts of the world.

The Babatana forest food project demonstrates that
small, locally-driven projects using this methodology
can be successful in Melanesia. Small, grass roots ini-
tiatives can have a positive effect on strengthening the
in situ use of indigenous knowledge. New, locally
developed means of recording and transmitting indig-
enous knowledge are needed, such as the example of a
simple, local-language handbook produced through a



community process. Practical application of indige-
nous knowledge in new forms adapted to current envi-
ronmental situations, such as the planting of forest
food plants by farmers, are the positive results of such
initiatives.

Indigenous knowledge needs to be recognised as a
valid knowledge system in parallel with scientific
knowledge. Scientific knowledge should be mobilised
to strengthen local or indigenous knowledge in order
to strengthen food security. When these two knowl-
edge systems are truly working together, and have
mutual respect from society, there will be the potential
to find an ecologically sustainable and empowering
agriculture for the rural people of Melanesia.
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Customary Land Tenure Systems and
Food Security in PNG

Andrew L. Lakau”

Abstract

In PNG, over 80% of the population lives in the rural-agrarian sector and, since time immemorial, most of
these people have depended directly upon customary land for their livelihood. The customary land-tenure
system has checks and balances to absorb pressure in times of change and population increase. However, with
increasing land alienation, problems may creep in to destroy the balance and security. A suggested policy in
such situations is for customary landowners to make better use of their customary landholdings within an

integrated rural development initiative.

MOST rural-agrarian communities in PNG are cur-
rently facing a general increase in their population,
despite increased migration to urban areas. The rates
and causes of population increase differ between com-
munities, mainly due to differences in health and
infant mortality. Rural communities in PNG tradition-
ally have no strong compulsion to keep down their
family size. However, people are aware of the conse-
quences of population increase such as land shortage,
land degradation and food insecurity. Population and
land appear to be in equilibrium due to the dynamic
factors involved in the relationship between people,
land, resources and the environment, illustrated in
Figure 1.

Customary Land Tenure and Land-
Use Systems in PNG and their
Changing Patterns
Landowning groups control customary land and the

natural resources attached to the land. In most cases,
the landowning groups are clans. A clan can be defined

* Pacific Land Tenure Center, PO Box 72, Lae, Morobe
Province, PNG.
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as a group of people who claim descent from a
common ancestor and may be a territorial unit, a vil-
lage, a parish or a tribe. Families and individuals only
acquire rights to land by virtue of being members of
these landowning clan groups. Thus, group member-
ship and acquiring land rights are two faces of the
same coin.

Membership of a landowning clan group can be
achieved through means such as birth and adoption but
rights are generally not automatic—conditions are
attached and group members have a wide range of
obligations. Rights vary in kind and degree, and may
coexist or overlap. Overall, the distribution of cus-
tomary rights amongst individuals and groups is com-
plex.

The survival and security of landowning clan groups
and their affiliated members depend on the land that
custom has preserved for them. Demographic trends
impact directly on the viability of this land to continue
supporting the people, the groups and the community
as a whole. At the same time, the customary land
tenures and land-use systems that exist in most of PNG
act to reinforce kinship structure and social customs.
Customary land-tenure systems ensure that all affili-
ated members (resident and nonresident) of the land-
owning group gain access to the land and its natural



Alienation of
customary land rights
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Figure 1. Continuity and harmonious relations between people and land.

resources. These systems have evolved to achieve a
redistribution of land and land rights, and to level out
any inequalities that may result. They also contribute
to preserving and maintaining ecological balance and
food security in the face of changing demographic sit-
uations, particularly population increase.

The people of traditional PNG societies generally
depend upon subsistence use or cultivation of the land
that custom has preserved for their enjoyment, suste-
nance and livelihood. Where land that is used for such
purposes is largely static in quantity and variable in
quality, people are remarkably ready to alienate or
redistribute their customary rights to land amongst
themselves. Recent studies (Lakau 1998; Brown et al.
1990) indicate that the propensity of customary land
holders to transact customary land rights has increased
over time and there now appears to be a proliferation in
the alienation of these rights.

An analogy can be drawn with the time when
humans originally acquired land and felt the necessity
to draw boundaries around a territorial unit. When
combined with population increases, such demarca-
tions are often accompanied by land shortages and set
in motion land alienations, intragroup migrations and
rational land-use decisions (Lakau 1994). Customary
land transactions are more frequent in areas of high
population density.

The evolution of customary land tenure and land-use
systems in many traditional societies does not necessi-
tate the individualisation of society and polarisation,
although this may occur in urban areas and areas of
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large-scale economic activity. Increase in monetary
land values, commodification and ultimately a com-
mercial economy are evident in many areas. Generally,
customary land tenure systems are in a state of flux and
evolve to accommodate internal and external changes.
Despite the changes, equality, sharing or reciprocity
and survival of the group and individual members are
still paramount in many respects.

Customary Land Tenure, Land Use,
Natural Disasters and Economic
Development

The traditional attitude of the people towards their land
was conditioned by the knowledge that there was
plenty of land for everybody in the clan groups, the
wider community and even the whole society. Labour
was scarce, rather than land. Capital, in the form of
technologically advanced tools and equipment to culti-
vate or develop the land, was always lacking. This was
not simply due to expense; tools were not necessary
because the combination of the prevalent soils, climate
and social organisation were sufficient to sustain
immediate needs and food security. Such a scenario
existed in precontact times, and continues to exist.
Drought, frost and famine such as occurred in PNG
in 1997 have caused great distress in the community
and the society as a whole but have not led to any per-
manent departure from the status quo. Crises have
occurred due to these natural causes and to disease, but
not due to poor land and resource use, management



and control. On the other hand, certain developments
have benefited the people or community in some
respects, particularly in relation to their economic or
cash values. Examples include modern infrastructures
such as roads and towns, resource developments such
as forestry and mining projects, land alienations by the
state and the introduction of monocrops or cash crops.
However, such land uses do not assist in alleviating
problems of land shortage, food insecurity and malnu-
trition, and are not effective strategies to insure against
risks, particularly drought and famine (Lakau 1998).

Land Degradation, Land Shortages,
Population Density and Carrying
Capacity

People are aware of population increase and its conse-
quences such as land shortage, higher population den-
sity, land degradation and food insecurity. Population
and land appear to be in equilibrium, because of the
dynamic factors involved in the relationship between
people, land, resources and the environment, illus-
trated in Figure 1. Often, people respond to land short-
ages by resorting to various self-motivated population
control measures, such as limiting family size and
adoptions (Lakau 1998). Meggitt (1965; 1977) has
argued strongly that land shortages and population
pressure cause people to go to war or kill each other to
obtain land or keep down the population. However,
contemporary evidence suggests that people have
adopted various ecological ways and means to adapt to
the land, resources and the environment, rather than
resorting to killing each other.

Policy Suggestions

Many studies show that the rural-agrarian sector can
absorb increases in population (Lakau 1994; Brown et
al. 1990). Wherever there is local pressure on land,
people can and do migrate to other parts of the local
community, even at interprovincial level. There are
also cultural, ecological and other strategies that
people resort to, shown in Figure 1. However, family
planning and population control should be part of an
integrated rural development initiative at the provin-
cial and local level.

Alienation of land by the state and its allocation to
foreigners (noncustomary landowners), for whatever
purposes, will not promote sustainable development.
Alienation of lands by the state contributes to land
shortages and alienates the people from their land. At
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the same time, the land and the people become alien-
ated from the process of development. This state of
affairs is prevalent in PNG and may worsen if there is
no policy reorientation.

Another problem evident from land alienations by
the state and foreigners is that food insecurity, malnu-
trition and even poverty may take root. This has hap-
pened in agricultural communities where there are
alienations or conversion of customary land holdings
for plantation purposes. The author has experienced
this in the Karkar Island and it has been recorded in the
Asaro and Waghi valleys (Hulme 1983; Donaldson
and Good 1981).

In cases such as Karkar Island, the people are
severely affected by significant alienation of lands for
plantation purposes. The effects include land shortage,
land disputes, landlessness, declining production, mal-
nutrition, migration, tension, poverty and lawlessness
(Table 1). The result is an imbalance in the traditional
patterns and way of life. The only viable policy option
in such a scenario is to return the plantation lands to the
customary landowners for their own use.

In the long term, government and aid agency poli-
cies need to facilitate development through diversifi-
cation and a balance between imposed and traditional
practices, conditioned to suit local situations. The eco-
nomic future of PNG and the social and food security
of'the bulk of the people are largely dependent on three
important policy initiatives:

* a viable, integrated rural development initiative,
supported by national and provincial governments;

* measures to protect customary land and facilitate
better use of this land by the landowners
themselves; and

Table 1. Effects of land alienations for plantation

purposes.
Effect Severity
Landlessness Severe to very severe
Land disputes Severe to very severe

Land shortage Very severe

Lawlessness Very severe
Declining productions Severe
Out-migration Severe
Restlessness/high tension ~ Very severe
Malnutrition Incipient
Poverty Incipient




* initiatives to encourage people to stay in the rural—
agrarian sector and develop their customary land
holdings, through the use of a combination of
traditional and modern methods.

Realising these policy recommendations would
help to: achieve local social, political and economic
organisation; facilitate participation of all citizens,
especially the very poor, in the development of their
land and the country as a whole, so that all can benefit;
and ensure food security and a healthier way of life.

References

Brown, P., Brookfield, H. and Grau, R. 1990. Land tenure
and transfers in Chimbu, Papua New Guinea 1958—-1984.
A study in continuity and change, accommodation and
opportunism. Human Ecology, 18(1), 21-49.

Donaldson, M. and Good, K. 1981. The Eastern Highlands,
Coffee and Class. In: Denoon, D. and Snowden, C (eds),

127

A Time to Plant and a Time to Uproot: A History of
Agriculture in Papua New Guinea. Port Moresby,
Institute of Papua New Guinea Studies, 143—170.

Hulme, D. 1983. Credit, land registration and development:
implications of the lease—lease back scheme. Melanesian
Law Journal, 91-98.

Lakau, A. 1994. Customary land tenure and alienation of
customary land rights among the Kaina, Enga Province,
Papua New Guinea. Unpublished PhD thesis, The
University of Queensland.

Lakau, A. 1998. Demographic trends and their implications

on land tenure and land use among the Kaina, Enga
Province. Unpublished report.

Meggitt, M. 1965. The Lineage System of the Mae—Enga of
New Guinea. Edinburgh, Oliver and Boyd.

Meggitt, M. 1977. Blood is Their Argument. Warfare
Among the Mae—Enga Tribesmen of the New Guinea
Highlands. Palo Alto, California, Mayfield.



Ensuring Food Security by Effective Benefit-Stream
Management from Resource Development Projects:

the Case of Ok Tedi Mining Limited

David Wissink*

Abstract

Ok Tedi Mining Limited (OTML) operates a large copper and gold mine in the Western Province of PNG and
is one of country’s largest private employers. OTML contributes approximately 10% of the country’s gross
domestic product and 20% of its export earnings. In the period from 1982 to 1999, the Western Province
Provincial Government and landowners in the project area have received over 286 million PNG kina (PGK) in
direct cash payments, infrastructure and service grants. Despite substantial funding from the Ok Tedi mine, the
people of the province, including those who receive the majority of the mine’s benefits in the area adjacent to
Mount Fubilan, are in a vulnerable position with regard to their ability to achieve food security. In the years
from 2000 to 2010 (when the mine will close), it is estimated that a further 624 million PGK, or 69% of the
mine’s benefits, remain to be distributed to landowners and the provincial government. With these significant
benefit streams available between now and mine closure, OTML has embarked upon a very ambitious program
of enhancing the ability of communities in the Western Province and Telefomin District in Sandaun (West

Sepik) Province to attain food security and economic independence by mine closure.

THE Ok Tedi copper and gold mine, operated by Ok
Tedi Mining Limited (OTML) since 1984, is located in
the remote jungles of the Western Province of PNG.
Before the arrival of the mine, the resident population
of the Tabubil area was fewer than seven hundred
people and hunting and gathering played an important
role in subsistence diets. The scarcity of good land for
cultivation was therefore of little significance. Cur-
rently, larger amounts of land are under cultivation by
a much-increased population, who make gardens to
supplement food bought from a store with money from
the mine. After the planned mine closure in 2010,
given projected population growth rates and certain
reductions in cash incomes, it is correct to assume that

* Rural and Economic Development, Ok Tedi Mining
Limited, PO Box 1, Tabubil, Western Province, PNG.
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land shortage will pose severe problems. These prob-
lems will be accentuated if large numbers of nonland-
owners decide to remain to take advantage of better
social services at Tabubil compared to those found in
their home areas.

OTML is currently the driving force behind most
development initiatives in Western Province. Its Com-
munity Agriculture Program has embarked upon a
very ambitious program to evaluate, design and imple-
ment appropriate and sustainable agriculture pro-
grams, which is reported elsewhere in these
proceedings (Developing a Villager-Focused Strategic
Plan for Food Security in the Areas Impacted by the
Ok Tedi Mine, by D.Wissink et al.). This work is not
being done in isolation. To help enhance the ability of
communities in the mine’s “footprint’ to achieve food
security, linkages have been established with many
organisations such as the National Agricultural



Research Institute (NARI), the national Department of
Agriculture and Livestock (DAL), the Western Prov-
ince Division of Agriculture and Livestock (WPDAL)
and others in PNG.

The provincial government is conspicuous by its
absence in the development and expenditure-planning
process in Western Province. The last attempt by the
province to formulate a comprehensive development
plan was in 1988, when the provincial administration
developed a five-year plan (1988-92). However, this
plan was not adopted by the provincial government
and there has been no concerted attempt by succeeding
governments, national or provincial, to revive the
planning process (Simpson et al. 1999).

This paper provides an overview of food security
issues in the immediate mine area, as well as the level
of benefits provided by OTML to both the communi-
ties and provincial government of Western Province.
The paper makes a case for the need for expenditure of
significant portions of future mine-derived benefits on
related programs to ensure regional economic devel-
opment and food security.

Food Security in the Tabubil Area

The May 1998 agricultural needs assessment of 251
indigenous landowners (152 men and 99 women) was
conducted by OTML Community Agriculture
Program in 11 Tabubil-area villages receiving land-
lease compensation from OTML. Details of this
survey and the findings are reported elsewhere in these
proceedings (Developing a Villager-Focused Strategic
Plan for Food Security in the Areas Impacted by the
Ok Tedi Mine, by D.Wissink et al.).

As a group, the respondents were relatively certain
about being food secure in the short-term. However,
they believed that when the mine closes, the services
they currently enjoy, including transport, communica-
tion, schools, health facilities and stores, will most
likely close. Only 37% of those surveyed report any
form of investment or savings. When directly asked
the question about life after mine closure, 93%
believed they would have problems feeding them-
selves when the mine closed (see Fig. 1).

This study is currently being repeated in the original
11 survey villages plus a further 14 villages in other
parts of Western Province and the Telefomin District
in Sandaun (West Sepik) Province. It is envisaged that
the survey will be updated every six months until mine
closure to evaluate agricultural production, attitudes
and program performance in mine-impacted villages.
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Current Ok Tedi Benefit Streams

In the period 1982-1999, it is estimated that the pro-
vincial government and landowners have received
over 286 million PNG kina (PGK) in direct cash pay-
ments and infrastructure and service grants.! In the
period 2000-2010, these same stakeholders are sched-
uled to receive a further 624 million PGK. By mine
closure, it is estimated that landowners and the provin-
cial government will have received nearly 900 million
PGK in direct benefits from mining operations to
support social and economic development activities
(Finlayson et al. 1999).

As illustrated in Figure 2, the provincial govern-
ment’s share of projected total benefits is anticipated
to be 56% and the landowner share 44%. These figures
highlight that landowners could be significant devel-
opment partners with the provincial government, if
agreement can be reached on the utilisation of their
respective benefit streams.

u P

us-

This cartoon depicts a significant decision that will have to be
made by the people who have migrated to the Ok Tedi mine in
search of job opportunities. The meaning of the pidgin text
and cartoon is: What will you do when the mine closes? Will
you stay in the Tabubil area where your prospects aren’t too
promising or will you go back to your home village where there
is land you can use to secure a future for yourself and your
family?

Figure 1. Example of a poster developed by OTML as
part of its food security program (Repro-
duced with permission of OTML Rural and
Economic Development).

L. These figures exclude wage and contract payments and
payments made by the company for the construction and
maintenance of the Tabubil-Kiunga road. In 1999, 1 PGK
was equivalent to approx. US$0.4 (A$0.6).
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Figure 2. Historical and projected estimates of direct

cash, infrastructure and service payments to
Western Province Provincial Government
(WPPG) and landowners, 1982-2010
(OTML data).

Based on these figures, it would appear that there is
no shortage of revenue to support social and economic
development within the mining project area and
throughout the province. There should also be scope to
set aside some of this revenue for maintenance and
development purposes after mine closure.

Benefits to Date?

Since 1982, the Ok Tedi mine has played an increas-
ingly significant role in the PNG economy, providing
in excess of 1.4 billion PGK in direct financial benefits
to the country (see Table 1).

2. All benefit streams have been calculated on the existing
provincial government and landowners’ entitlements
between 1982 and November 1999.

Table 1. Economic benefits contributed by the Ok Tedi mine, 1982-99.

Economic benefit Value
(million PGK)

Taxes and duties to the national government 429
Kiunga—Tabubil Road

— road user fees 131

— road maintenance costs 48

— total 219
Production royalties 91
Dividends to the national government? 74
Various compensation payments to mine-area landowners 110
Training or education for over 3000 people 22
Construction of various (additional) community projects 8
Subcontracted works and services (1998) 166
Products purchased in PNG since 1989 890
Employment generated by the Ok Tedi mine Total people
Direct employment

— national staff (average since 1985) 1700

— apprentices 600

— total 2300
Indirect employment

— helped establish over 80 local businesses

— employment opportunities for staff employed by subcontractors

— employment opportunities for staff employed in local businesses 1000

dependent on the mine 1000
— total people employed 2000

aThese dividend payments include the shares allocated to the Western Province Provincial Government

and mine-area landowners.
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Mechanisms for Financing
Development

Many of the benefits provided by the Ok Tedi mine are
directed to the national government. However, the
formal agreements for the mine include various mech-
anisms to redirect some of the benefits back to
Western Province and landowning communities. This
aims to support social and economic development in
the area from which the resources are derived. Such
mechanisms are outlined in Table 2.

Benefits Provided to the Local Area

To date, the Ok Tedi mine has provided benefits to the
local area equivalent in value to 516 million PGK. The
total value of benefits entering the local economy has

increased over the last 10 years from around 10 mil-
lion PGK per year to its current level of around
60 million PGK per year.

Based on various price, production and exchange
rate assumptions, the level of benefits is expected to
increase from current levels. In fact, based on a 10-
year mine closure timeframe, the local area could
receive up to an additional 748 million PGK in bene-
fits up to 2010,3 including:

* the value of goods and services provided to the local

area is expected to increase by 7%;

* wages paid to local employees are expected to

increase by 16%;

- This estimate includes the forecast value of goods and ser-
vices provided to the local area, wage payments to local em-
ployees, cash paid to landowners and cash paid to the WPPG.

Table 2. Mechanisms for financing development in Western Province.

Mechanism Description

Dividend trust payments

The national government forwards 12.5% of the dividends they receive to the

WPPG and 2.5% to a trust for landowners. The amount of dividends paid reflects
the profitability of OTML, along with other factors such as debt servicing
commitments and the company’s dividend policy.

Royalties

Special support grant

Infrastructure or mining grant

Tax credit scheme

Local business development

and employment

Community support

A levy (currently set at 2%) on the value of production is paid by OTML to the
national government (administered by the Department of Mining), who in turn
pays it to the WPPG (50%) and landowners (50%).

A grant paid by the national government to OTML, who manages it on behalf of
the WPPG, to implement projects nominated by the province. Set at 1% of the
value of production, the funds are allocated as follows:

® 20% in the vicinity of Tabubil;

® 40% in the North Fly (other than the Tabubil area); and

® 40% in the South Fly.

A grant paid by the national government to the WPPG to fund infrastructure
projects. While administered by the Department of Treasury and Planning, the
final payment to the WPPG was made in 1998.

OTML funds infrastructure projects approved by a committee with provincial
representation. Expenditure is limited to 2% of taxable income, and costs are
offset against OTML tax liabilities.

OTML has an obligation to promote local businesses (by awarding contracts to
local businesses) and maximise the employment of people from the local area if
the businesses are commercially viable.

OTML provides funds for training and education, community infrastructure
projects, rural development projects and donations to the local community.

WPPG = Western Province Provincial Government

Source: OTML
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cash paid to landowners is expected to increase by
14%; and

cash payments received by the Western Province
Provincial Government (WPPG) are expected to
increase by 41%.

Figure 3 below illustrates the level of benefits that
have been provided to Western Province since the
opening of the Ok Tedi mine.

Forecast of Future Benefits for
Western Province

Table 3 shows an analysis of the forecast benefit

streams for Western Province communities and the

WPPG, based on agreements and programs in place,

and being implemented, at the time of this paper.

It is clear from the preceding information that:

the local area will face an extremely large drop in

the amount of money entering the local economy

when the Ok Tedi mine closes;

there is an urgent need to maximise the effectiveness

of planning in the province to help ensure that

— the large revenue streams are utilised effectively
over the next decade,

— mine-related benefits (including infrastructure
and services) are sustained, and

— funding is provided for postmine continuation of
development activities;
as wages and cash payments to landowners are uti-
lised for private expenditure and funds for goods
and services are generally committed to specific
projects, the best opportunity to improve the effec-
tiveness of the benefits provided from the Ok Tedi
mine rests with the planning of funds received by
the WPPG; and
given the magnitude of the mine-related payments
that the WPPG expects to receive, the province will,
over the next decade, be able to substantially
improve the stock of public infrastructure and
quality and coverage of services provided to the
people of Western Province.
Although work on the Ok Tedi mine commenced in
1982 and people are now preparing for mine closure, it
is estimated that 70% of the benefits that will enter the
local economy during the life of the mine will do so
over the next decade. The rapid increase in benefits at
this stage of the mine’s life calls for effective planning.
The WPPG has the most capacity (in terms of avail-
able revenue), and perhaps the greatest obligation, to
establish mechanisms to ensure that the people of the
province continue to benefit from the Ok Tedi mine
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Recommendations for Food
Security Best Practice for Resource
Development Projects

As OTML prepares for closure in 2010, and new
resource development projects are proposed in PNG, it
seems appropriate that it share some of the lessons
learned with regard to the work the company has
undertaken in relation to food security in Western
Province. The following recommendations for ‘best
practice’ are a result of discussions with various
OTML stakeholder groups and could serve as food for
thought for policy makers in PNG as they consider
new resource projects.

» Food security metrics/indicators should be included
in all social and economic impact studies for new

resource development projects and monitored
throughout, and beyond, the life of the project.
Funding should be set aside for food security activ-
ities through legislation, e.g. a food security trust
fund with each new approved project.

Formalised linkages should be established between
resource developers and NARI, national DAL and
the relevant provincial DAL.

Resource developers should employ at least one
person, either directly or through a development
foundation, with the sole responsibility for coordi-
nating food security activities, including research
and extension linkages and community-based pro-
grams.

Clear delineation of food security responsibilities
should be established at the beginning of a project to
avoid problems at closure.

Table 3. Analysis of forecast economic benefits and employment.

Approx. value

(million PGK
per year)
Forecast economic benefits
Goods and services
— Lower Ok Tedi/Fly River Development Trust 4.7
— tax credit scheme 1.9
— Highway Village Development Program 0.5
— total 7.1
Wages—Tlocally employed staff 15
Landowner benefits/cash payments
— 8th Supplementary Agreement (cash payments) 6.2
— dividends 4.2
— royalties 5.8
— lease payments 3.0
— Lower Ok Tedi Agreement 1.3
— other agreements and compensation payments 1.8
— dividends received from local landowner companies 1.0
— total 233
WPPG benefits/cash payments
— dividends 21.2
— royalties 8.2
— special support grant 5.8
— total 35.2
Forecast employment generation
Direct employment—1local staff 800 people

WPPG = Western Province Provincial Government

Source: OTML (based on agreements/programs in place in June 2000)



Conclusion

The present economy of Western Province is overly
reliant on revenues generated from the Ok Tedi mine.
Most of these revenues will cease to flow to land-
owners and the provincial government following mine
closure. Economic activity will then, once again, focus
on the use of the province’s primary industry resource
base through developing the agriculture, fisheries,
livestock and forestry sectors.

Formulating sustainable strategies for developing
these sectors over the remaining life of the mine, and
after mine closure, is critical to building a food secure
future for the people in the area affected by the mine
and Western Province as a whole. Indeed, it is from
these sectors that most rural communities will derive
their livelihood, largely through participation in the
subsistence and smallholder cash economy.

If the potential of these sectors is to be realised,
additional significant work needs to be undertaken by
a partnership of all stakeholders in relation to:

* agricultural extension;
« technology development;
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* marketing;

« research and resource management; and

* conservation.

Building relationships with additional stakeholders is
an essential part of the transition from communities
that have become dependent on the support and
resources of OTML, to communities that have the
knowledge, skills and resources needed following
mine closure.
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Developing a Villager-Focused Strategic
Plan for Food Security in the Areas
Impacted by the Ok Tedi Mine

David Wissink,” David Askint and Norbert Bomai*

Abstract

Ok Tedi Mining Limited (OTML) operates in the remote Star Mountains of the Western Province of PNG.
Since the mine started exploration in the late 1960s, local indigenous communities of hunter—horticulturists
have been transformed by money, training, opportunities and travel. Approximately 10,000 people have moved
closer to both the mining town of Tabubil and along the Kiunga—Tabubil highway corridor as a result of vastly
improved health services, availability of store goods and opportunities for marketing garden produce. With
mine closure planned for 2010, the majority of these communities, as well as a large number of local OTML
employees, will have little option but to return to their remote villages and seek to provide for their families
through gardening. However, a greatly increased population, reduced land available for gardening, the long-
term effects of deforestation and soil erosion combine to make this transition a difficult challenge. A strategic
plan for food security is being developed in conjunction with a wide range of stakeholder groups in Western
Province and Telefomin District, Sandaun (West Sepik) Province, but the most important challenge is for local
communities to develop unique village-based plans for their own food security.

THE Ok Tedi copper and gold mine, operated by Ok
Tedi Mining Limited (OTML), is located in the remote
jungles of the Star Mountains in the Western Province
of PNG. The mine is a very large resource develop-
ment project that has been operating since 1984. The
total investment required to get the Ok Tedi mine up
and running was US$1.4 billion in human resources
and equipment, including the establishment of Tabubil
town. The Wopkaimin people, and to a lesser extent,
the Kamfaiwolmin people, are the indigenous land-
owners of the area. Traditionally, they were hunter—
horticulturists relying on Colocasia taro and sago for
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their staple food (Allen et al. 1993; Hyndman 1994).
The Ok Tedi mine has had a profound impact on their
traditional culture and way of life. The mine will close
in about 10 years—for most people this will mean a
dramatic step away from much that has become
normal, to a way of life with gardens that may no
longer be able to support the increased population. In
the past, there were no amenities to draw people to
central locations: schools, clinics, trade stores, air-
strips and some roads of the region. However, people
are now congregating in villages with considerable
pressure on the surrounding land (Wissink 1998).
This paper focuses on the current situation—that
people in Western Province and Telefomin District,
Ddaun (West Sepik) Province have become reliant on
resources, infrastructure and money provided by the
mine, and that village people themselves must be the
answer to the challenges they face. In terms of reliance



on mine inputs, a remote airstrip (Tekin) in Sandaun
(West Sepik) Province receives about 1 tonne
(1000 kg) of store goods on a daily basis. In garden-
produce terms, this is equivalent to about 6 tonnes of
fresh sweet potato, taro and other vegetables. These
flown-in goods are paid for by wages of people
working in the mine and from sales of vegetables to the
mine mess, which provides over 5000 meals each day.

Achieving food security is a daunting task, one that
will need both strategic planning and the will of local
communities in order to be successful. Efforts will need
coordination and must take into account social issues,
ecology, agriculture, agroforestry and plantation crops.
To be effective, a strategic plan must be developed and
owned by villagers working together, having acquired
necessary knowledge, skills and attitudes.

Proposals have been based on a villager survey
completed in May 1998 and a workshop on food secu-
rity sponsored by OTML Community Agriculture
Program during December 1999.

1998 Agricultural Needs Assessment

The May 1998 agricultural needs assessment of 251
indigenous landowners (152 men and 99 women) was
conducted by OTML Community Agriculture
Program in 11 Tabubil-area villages receiving land-
lease compensation from OTML. We sought to deter-
mine landowner perceptions in relation to a number of
agricultural issues, including the importance of
selected agricultural topics to their livelihoods, their
present level of knowledge of these topics, their per-
ceived need for training and information about these
topics and their perceptions of post-mine life in the vil-
lages. The study aimed to determine the current atti-
tudes of villagers, as well as to determine whether
agricultural assistance is required in order to help
prepare villagers for life after the mine.

A three-way tie was reported between the agricul-
tural items scoring highest on the importance to liveli-
hood scale. These were the traditional root crops of
Chinese taro, sweet potato and Colocasia taro. Scoring
the highest on present level of knowledge was the
growing of sweet potato. The item receiving the
highest score on perceived need for training was the
raising of chickens for meat. The highest ranked item
with regard to the perceived need for information was
the processing/preservation/cooking of food. When a
needs assessment ranking formula was employed,
taking into account the scores of importance and
present knowledge, the top priority for both training
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and information needs was business skills and the
second highest was pest and disease control in the
garden. There is a need to determine whether the
importance of training in broiler chicken raising is a
response to villagers’ desire to earn cash income from
their land or their desire for regular fresh meat in the
village. With reduced disposable income after the
mine closure, it is likely that the market for broiler
chicken sales in most villages will decline. More sus-
tainable and lower cost meat-raising operations are
currently being researched and promoted, including
rabbit farming, ducks and Australorp chickens. The
Western Province Division of Agriculture and Live-
stock (WPDAL) is working with some villages on
training in fish farming.

The study found that the majority of people inter-
viewed were actively engaged in subsistence farming,
but had grave concerns about life in their villages
when the mining stops. They strongly agreed that agri-
culture is important for the future of their villages and
85% thought that a focus by OTML and other agricul-
tural service providers on increasing the number of
agricultural projects in the villages is an absolute
necessity in order for them to survive into the future.

One section of the survey dealt with the provision of
11 selected agriculturally related services. In all cases,
with the exception of OTML who provided financing
for agricultural projects, those surveyed felt that
WPDAL should take the leading role in providing
agricultural services to the area.

As a group, the respondents were relatively certain
about being food secure in the short term. However,
they believed that when the mine closes, the services
they currently enjoy, including transport, communica-
tions, schools, health facilities and stores, will be
likely to close. Only 37% of those surveyed reported
any form of investment or savings. When directly
asked the question about life after the mine eventually
closes, 93% believed they would have problems
feeding themselves.

Results of the survey were shared with WPDAL, the
PNG National Agricultural Research Institute
(NARI), the national Department of Agriculture and
Livestock (DAL) and other relevant stakeholders, and
provided a basis for the community-based agriculture
programs in the immediate mine area that are dis-
cussed later in this paper.

The study is currently being repeated in the original
11 survey villages, plus an additional 14 villages in
other parts of Western Province and Telefomin Dis-
trict. It is envisaged that this survey will be updated



every six months until the mine closure in order to
evaluate agricultural production, attitudes and
program performance in mine-impacted villages.

1999 Food Security Workshop

During the December 1999 food security workshop in
Tabubil, participants started by considering the skills,
attitudes and knowledge of villagers before the mine,
at present, and the kinds of skills, attitude and knowl-
edge that will help to contribute to successful transi-
tion and food security after the mine closes. We
believe that the creation of positive attitudes towards
gardening, garden foods and subsistence agriculture
with self-reliance as a foundation will be the keys to
long-term success.

It is clear that attitudinal changes will be necessary.
Currently, reliance on cash and outside inputs, which
occurs when there is a mine the size of Ok Tedi at your
doorstep, is at an all-time high. With mine closure
looming large, local communities will need to demon-
strate greater levels of self-reliance than they do at
present. Communities will have to rely on agricultural
skills that they have not, in some areas, used for many
years. In the Tabubil area, for example, the indigenous
population has increased from 600 before the mine to
a current population of 3500. It is predicted the popu-
lation at mine closure will be about 5000 people. Tra-
ditional agricultural techniques will not be able to
support a population of this size.

Farmers will need to control erosion more proac-
tively and improve soil fertility with planned rotations
of trees planted during cropping phases. This is partic-
ularly the case in the higher altitude zones of the Tel-
efomin, Tekin and Oksapmin districts where fire-
tolerant grasslands are becoming more common. In the
Lower Ok Tedi region, where fine-derived sediments
have caused flooding in traditional gardening areas,
there will need to be a move further into the bush to
establish gardens in areas of low soil fertility. Fallows
will need to be planned and planted if farmers are to
come back to those areas after only short spells. These
changes will take considerable effort by all concerned.

Table 1 describes the skills, attitudes and knowledge
villagers had in the past, currently have, and will need
in the future.
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An overall strategic plan needs to:

« clearly state objectives and the activities needed to
meet those objectives;

« take into account the three primary groups that will
be affected by the mine closure—those living in the
project impact area (PIA), the preferred area (PA)
and in the two most affected provinces that fall
outside these areas (but who will nonetheless be
affected);

* be developed with involvement and commitment
from provincial and national governments (DAL/
divisions of primary industry, NARI), non-
government organisations (NGOs) active in the area
and churches;

* be sufficiently detailed in terms of work plans to
judge whether objectives are being achieved; and

* be linked with a simple recording system so that
progress for each of the affected villages can be
monitored.

Village-based plans also need to be developed. In
order for these to have meaning and ownership, they
must be developed by the villagers themselves. The
village food security plan will need to:

« recognise the key role village people must play at all
stages;

* be a unique plan, determined by each village, as
they discuss issues among themselves and consult
outside experts who can help with ideas and sugges-
tions; and

* be workable in an environment with minimal
contact with the ‘outside’ world.

The plans will need to be broken down into discrete
steps that will include awareness-raising using partici-
patory techniques. These should be developed with
selected village leaders (both men and women), DAL
officers and church leaders using facilitators experi-
enced in participatory rural appraisal (PRA) and plan-
ning (Selener et al. 1999). We believe it is important to
go beyond PRA to planning and ensuring that local
communities develop their own plans. These plans
need careful thought to ensure that objectives and activ-
ities are achievable and provide enough immediate
rewards to ensure ongoing commitment to the task.

The objectives and activities shown in Table 2 are a
first step towards an overall strategic plan. They will
need refining and developing through ongoing discus-
sions between all stakeholders.
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Conclusion

The objectives shown in Table 2 are challenging but
achievable. The scope of activities includes not only
those people whose rivers or land have been directly
impacted by the mining activities, but also communi-
ties affected by the social consequences of mining.
Successful outcomes require commitment—not just
from OTML, but the communities in which OTML
operates, relevant provincial and local-level govern-
ment authorities, national institutions (such as DAL
and NARI), universities, local churches and NGOs.

OTML is committed to the goal of assisting commu-
nities to enhance their abilities to attain food security
and economic independence by the time of the mine
closure. However, as a company whose primary focus
is mining, milling and transporting copper, OTML
cannot, nor should it try to, do this alone. The OTML
Food Security Team welcomes your involvement.
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Support for Food Security by a Resource Developer:

Experience from an Oil Project

Rita Maripa Pumuye”

Abstract

Rapid social and economic developments are taking place in three Chevron Niugini-operated oil exploration
project areas in Southern Highlands Province (Kutubu, Gobe and Moran) of PNG. While these developments
have brought about some positive changes in terms of improved communications, infrastructure, health and
education services, there have also been some negative impacts. The hunter—gatherer communities involved
earned cash through royalty and equity payments, leading them to abandon agriculture and a sustainable way
of life. Consequently, dependence on imports has increased and eating habits have changed from garden food
to import food, posing serious health problems. This scenario has a number of implications for the nutritional
status of the population, the future of agriculture, the availability of business opportunities and overall food
security. Thus, Chevron Niugini and its joint venture partners have made an effort to increase food security
through an extension program. The aim has been to produce sufficient food, improve dietary intake and
promote marketing of surplus food for cash income amongst the local community. The opportunities and

challenges of the project are discussed and further recommendations for government action are made.

CHEVRON Niugini and its joint venture oil exploration
partners are playing a major role that complements the
PNG Government’s initiatives towards sustainable
agricultural development with reduced reliance on
nonrenewable resources.

Chevron’s community affairs department has
focused on:

« facilitating delivery of government social services;

» promoting a self-help concept in the community;
and

* managing community expectations.

Chevron Niugini has been supporting sustainable
and environmentally friendly developments with an
aim to balancing economic progress with environ-
mental care and social responsibility.

" Extension Services Coordinator, Moran Project, Chevron
Niugini Pty Ltd, PO Box 842, Port Moresby, National
Capital District, PNG. Email: pgea045@chevron.com
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Purpose

The purpose of this paper is to outline some of the
factors contributing to poor agricultural development
and food security efforts in the Chevron Niugini oil
project area. The paper describes the unique relation-
ship that has been established between three stake-
holders with a shared vision of responsibility.

Background

Rapid social and economic developments are taking
place in Kutubu, Gobe and Moran in Southern High-
lands Province where Chevron Niugini projects
operate. Thanks to recent oil discoveries, the govern-
ment and local communities are facing rapid change.
The communities involved were hunters and gatherers
by nature but were employed during early exploration
and construction. They earned a steady income of cash
through royalty and equity payments. As a conse-
quence, landowners have abandoned agriculture in



preference for cash, and a ‘cash-economy generation’
is growing up, dependent on imports and living a non-
sustainable way of life.

The main focus for Chevron Niugini has been to
assist the people of the project area to have access to
economic benefits, including sufficient safe and nutri-
tious food, and an active physical and social life.

Social and Economic Impacts

While improved communication, infrastructure,
health and education services provided to these project
areas have had a positive impact on the lives of the
people living there, many negative changes have also
taken place as a consequence of the social and eco-
nomic developments. In the agricultural context, some
of these are described below.

Decline of subsistence agriculture in the
project area

Some of the local people within the Lake Kutubu
environs have been hunters and gatherers and farming
is foreign to their lifestyle. However, the highlanders
in the Gobe and Moran areas are traditional farmers
who grow crops for their subsistence food supply. In
these areas, subsistence agriculture has declined for a
number of reasons:

e communities are more dependent on cash income
for purchase of import food;

 eating habits have changed from garden food to
imported food, posing serious health problems; and
* high cash benefits filtering through the community

are posing a serious threat to promoting agriculture
in the project areas.

Food insecurity in the project impact areas

There is an apparent lack of commitment to take
advantage of the opportunities available to increase
food production. Therefore, the people living in the
project area lack access to sufficient amounts of nutri-
tious food. Thus they do not consume enough for an
active life. This scenario has implications for:

« the nutritional status of the population;

« the future of agriculture as a fall back for the ‘mine
generation’;

* business (as opportunities may be lost); and

« overall food security.
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Food Security Efforts

The community affairs program under the Moran
project applied the lessons learnt from Kutubu and
adopted best practices or improvements to support
sustainable food security. The Moran project took a
new step, in that it facilitated joint efforts with govern-
ment and nongovernment organisations (NGOs)
towards increasing food production. A unique partner-
ship has been developed to support the food security
policy through a food extension program between the
Southern Highlands Provincial Government, the Fresh
Produce Development Company (FPDC) and Chevron
Niugini and its joint venture partners. The aim of this
partnership is to support the government’s efforts in
promoting food security as a sustainable economic
activity among project area landowners and to support
capacity-building within government organisations.

Studies and Surveys

The food extension program was put together as a
result of information collected in two separate studies.
The Socioeconomic Impact Study (SEIS) (Simpson
and Goldman 1997) saw social and economical
changes as factors contributing to nonsustainable
living practices and food security. The Agriculture
Base Line Survey established current agricultural
practices to help design a need-driven, socially accept-
able program.

Objectives of the Extension Program
Developed by the Stakeholders

The extension program developed by stakeholders had

two main objectives—to produce enough to eat to

improve dietary intake and to promote marketing from

surplus for cash income. The program is implemented

by FPDC. Policy guidance and ground staff work

together with FPDC staff, and are provided by the

Southern Highlands Province Division of Primary

Industry. Chevron Niugini coordinates and facilitates

to ensure that both organisations are equipped with the

necessary resources to achieve the set objectives. As

partners in this development they are committed to:

« facilitating the building of basic infrastructure to
support agricultural extension in the area;

« establishing a seed multiplication resource centre;

« promoting open-pollinated crops for seeds;

* developing a fruit tree program;

* introducing improved varieties and evaluating them
for suitability;



» providing training in all aspects of production,
marketing, nutrition, postharvest and business
skills; and

« facilitating marketing so that landholders can earn
income.

Opportunities and Challenges

Chevron Niugini and the joint venture partners in the
oil project are committed to supporting capacity-
building by involving both the government and local
NGOs to provide agricultural extension services. It is
up to the national and provincial governments to come
forward to work together.

Opportunities

» Availability of project grants.

* Market for fresh produce.

e Improved roads, communication
infrastructure.

* Resource developers, including the joint venture
partners.

and other

Challenges

* Working together in agricultural business
development to provide an alternative source of
income for project area people to rely on when
nonrenewable resources are depleted.

» Lack of government extension services to promote
agriculture in the project area.

« Failure to use existing markets within the project
area and outside markets such as Port Moresby.

* The need for the government to plan to return some
of the earnings from royalty, equity and taxes back
to the project area to promote agriculture
development.
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» Lack of government infrastructure.

* People abandoning farming to depend on high cash
income earned through royalty and equity.

» That affected people were hunters and gathers rather
than traditional farmers.

Recommendations

The government needs to effectively coordinate with
nonresource developers to capitalise on opportunities
and share resources to support capacity-building with
government institutions and local NGOs.

Relevant policies and guidelines need to be devel-
oped in conjunction with the Department of Mining
and Petroleum to divert a certain percentage of royal-
ties, equity and other project grants that provincial,
local level government and landowners affected by the
development are entitled to. The aim would be to
promote food security and other agricultural busi-
nesses as long-term sources of income for people from
the project area.

Greater emphasis should be placed on education and
awareness of the positive and negative impacts of all
resource projects during the entire life of the mine.
Negative socioeconomic impacts are inevitable but
education could play a vital role.

Tax-credit financing legislation is needed so that
recurrent costs and infrastructure necessary to support
food production can be financed from the tax credit rev-
enues generated from mining and petroleum projects.
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The 1997 Drought and Frost in PNG: Overview and
Policy Implications

Bryant J. Allen” and R. Michael Bourke"

Abstract

Major climatic events in 1997-98, including the most serious drought of the past century, significantly affected
rural PNG. Widespread and repeated frosts occurred in the highlands, especially at very high altitude locations.
In this paper, we give a summary of the impact of the drought and frost, focusing on disruption to village food
and water supplies, health, bushfires, water supply for institutions and urban areas, power supply and the
national economy. The vulnerability of poor people in certain remote locations is highlighted. The various
responses to the drought and frost are summarised, including those of the PNG and Australian governments,
other institutions and rural villagers. The assessments of the impacts are described. A series of implications for

policy and program development are outlined.

IN 1997-98, the Western Pacific was affected by a
major climatic extreme. This led to a very severe
drought in much of PNG, with various starting dates in
different locations from March 1997. Most of the
country received drought-breaking rains between
December 1997 and February 1998. Frosts occurred in
the highlands from as low as 1450 metres above sea
level (masl). At above 2200 masl, repeated frosts
caused severe damage to crops. The drought and frost
severely disrupted the PNG economy and led to the
collapse of normal subsistence food production
systems in many places. Many people, from both
within PNG and overseas, were involved in assessing
the drought and frost impact, in providing relief to
rural villagers and in assisting with rehabilitation.

A number of important policy implications have
arisen from the events of 1997-98, and from the
responses of the PNG people, the PNG national gov-

* Department of Human Geography, Research School of
Pacific and Asian Studies, The Australian National
University, Canberra, ACT 0200, Australia.

Email: bja406@coombs.anu.edu.au

155

ernment and provincial administrations, nongovern-
ment organisations (NGOs) and the international
community. This paper gives an overview of these
issues, together with some policy recommendations to
reduce the impact of future climatic extremes. In this
section, a series of 17 papers describe the impact of
the drought and frost, each from a different perspec-
tive and scale.

Climate and Food Supply in PNG

Rainfall and temperature are the two most important
influences on food production in PNG. Rainfall
directly affects crop production, with both seasonal
and between-year variation. The national network of
rainfall observation stations in PNG has shrunk drasti-
cally from about 1000 in 1972 to less than 100 in 1997,
and many records are broken by missing data. In addi-
tion, many clients of the National Weather Office
encounter difficulties in accessing data and have to
pay excessive amounts for information. Together,
these factors mean that it is not possible to provide a
detailed description of the changes in rainfall that
occurred in 1997.



Rainfall in PNG is heavily influenced by the El Nifio
Southern Oscillation (ENSO), which has an average
return period of about 10 years. ENSO activity
involves climatic events due to changes in the sea
surface temperature and major air circulation over the
Pacific and Indian Oceans. One outcome of moderate
ENSO activity is a sequence of heavy rainfall followed
by somewhat lower than normal rainfall over a 1-2
year period. Such rainfall patterns can reduce sweet
potato production, especially where villagers produce
sweet potato continuously (Bourke 1989). The associ-
ation between rainfall pattern and sweet potato pro-
duction is often not noticed by villagers due to a time
lag of 4-8 months between the two events.

In the highlands of PNG, such food shortages are
exacerbated by fluctuations in the sweet potato planting
rate, as women vary the planting rate according to the
current supply of sweet potato and men vary the
amount of land cleared from fallow (Bourke 1988).
These food shortages have commonly resulted in local-
ised starvation, and sometimes in widespread famine,
especially where people depend on a single major food
source such as sweet potato in the highlands. In the
lowlands, where regular rainfall seasonality occurs,
agricultural systems are designed to ameliorate the
effects of variable rainfall (for example, see Food Aid
and Traditional Strategies for Coping with Drought:
Observations of Responses by Villagers to the 1997
Drought in Milne Bay Province by Jane Mogina, in
these proceedings). Today, most rural villagers use
cash to buy rice and other food, which also evens out
fluctuations in the supply of subsistence foods.

An ENSO event causes widespread, moderate to
severe drought in PNG with an average return period
of about 10 years. As well, lack of cloud and clear
night skies associated with the drought cause frosts in
areas above about 2000 masl.

However, once every 50-100 years, an ENSO event
causes a drought of such significance that food pro-
duction is disrupted over wide areas of PNG for
periods of up to a year. These droughts are accompa-
nied by bushfires and losses of drinking water sup-
plies. In the past, such events have resulted in large
numbers of deaths from starvation and disease. Oral
historical and eyewitness accounts of such events have
been collected by outside observers, such as patrol
officers and missionaries in Southern Highlands,
Enga, New Ireland, Milne Bay and Central provinces.
Even today, a major drought and frost may overwhelm
many people’s food and water security.

The 1997 ENSO event was more severe than others
recorded over the past 70 years, including those in

156

1987, 1982, 1972, 1965, 1942, 1941 and 1931. There
have also been droughts earlier this century, but we
have less information about them. There was a major
and widespread drought in 1914, as well as apparently
lesser events in 1905, 1902 and 1896 (Allen 1989).
The 1997 event was at least as bad as that of 1914, and
was probably more widespread and severe. However,
we are unable to make more definite comparisons
because of the limited records of 1914.

Impacts of the Drought and Frost

The 1997 ENSO event caused serious difficulties to
both rural and urban people in PNG, and also affected
the national economy. A brief summary of these major
impacts follows, and they are discussed in more detail
by Bourke (2000). Some of these issues are discussed
in more detail in other papers in these proceedings.

Rural food supply

Most rural villagers had their food supply disrupted
in 1997, some for many months. By the end of 1997,
an estimated 1.2 million villagers (almost 40% of the
total rural population) were suffering a severe food
shortage, which was life-threatening in some cases.
Many others were affected less severely, and some
were unaffected (Allen and Bourke 1997b). Food
shortages began in mid-1997, became serious by Sep-
tember 1997 for much of the country, and peaked in
late 1997 to early 1998. They were largely over by
April-June 1998 for most people (Wayi 1998).
Recovery was delayed in the highlands to early to mid-
1998, because many sweet potato crops that were
planted with the return of the rains in late 1997 failed
to give normally expected yields (see Postdrought
Agricultural Rehabilitation: the 1997-98 El Nifio
Drought in PNG by Matthew’Wela B. Kanua and
Sergei Bang, in these proceedings).

Rural water supply

By December 1997, some 1.5% of rural villagers
only had access to limited amounts of drinking water,
which was also contaminated or brackish. A further
11.5% of rural people were drinking water of question-
able quality or were carrying water for long distances,
that is, for more than 30 minutes walk. Thus, over
400,000 people had a grossly inadequate supply of
drinking water at the peak of the drought. The situation
rapidly returned to normal following rains from
December 1997 to January 1998.



Urban and institutional water supplies

The drought had a major impact on many institu-
tions, mainly as a result of water supply problems. For
example, four correctional institutions had to be closed
in late 1997 because of lack of water. In some loca-
tions, almost all community schools were closed. The
drought reduced the water supply of a number of small
urban locations, including Kerema in Gulf Province
and Kundiawa in Simbu Province. Other small urban
centres with water supply problems included Balimo
in Western Province, Rabaraba in Milne Bay Province
and Tambul in Western Highlands Province.

Health

There was much anecdotal evidence from health
professionals and villagers that the lack of food and
water had an adverse effect on people’s health. There
were many reports of an increased incidence of diar-
rhoea, malaria, typhoid, skin diseases and respiratory
ailments. There were also some reports of an increased
incidence of dysentery.

Bushfires

Extensive fires occurred in forests and grassland. A
large number of village houses were burnt by bush-
fires. There were several accounts of people burnt in
these fires, but this was not a common cause of death.
Fires were not confined to locations that normally
experience a dry season. For example, in the Mt
Karimui area in Simbu Province, which normally has
a very wet and nonseasonal climate, bushfires had
occurred over extensive areas by November 1997.
Many airstrips, including Kundiawa in Simbu Prov-
ince, were closed by smoke and haze in October—
November 1997, some for as long as three weeks.

Power supply

Two hydroelectric stations generate most of the
electricity in PNG. The Ramu Scheme at Yonki in the
Eastern Highlands supplies power for seven provinces
and for the industrial city of Lae, Morobe Province.
The Surinumu reservoir near Port Moresby provides
both power and water to Port Moresby. The water
volume in both the Surinumu and Ramu storage reser-
voirs fell linearly from April 1997. Water levels in the
Yonki reservoir declined, but there was still enough
water to allow power generation until the rains
returned in December 1997. In contrast, the level in the
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Surinumu reservoir fell to about 20% of water holding
capacity by December 1997. If water continued to be
used for power generation, there was a high risk that
the water supply for the city would become scarce, or
could even stop. Thus power generation for Port
Moresby was restricted from October 1997. Even with
the use of a gas-powered generator and widespread use
of private generators, there was an inadequate elec-
tricity supply and this caused considerable disruption
in Port Moresby, which continued until late 1998.

The national economy

The temporary closure of two large mines as a result
of the drought, and the consequent impact on export
income, had a major negative impact on the national
economy. The Ok Tedi Mine did not operate from
August 1997 to March 1998, since the low water level
of the Fly River made navigation by barges or small
ships impossible and isolated Tabubil and Kiunga in
Western Province, the township and port, respectively,
for the Ok Tedi Mine. The Porgera Gold Mine also
stopped producing in late 1997, but only for 45 days.

The drought did, however, lead to a significant
increase in the coffee export crop in 1998, in contrast
to predictions by the Coffee Industry Corporation
(see The Influence of Available Water in 1997 on
Yield of Arabica Coffee in 1998 at Aiyura, Eastern
Highlands Province by P.H. Hombunaka and J. von
Enden, in these proceedings).

The drought was reported by the PNG Government
to be a contributing factor in the massive slide in the
value of the PNG kina (PGK), with the currency drop-
ping against the US dollar from about PGK1=US$0.72
in September 1997 to about PGK1=US$0.40 by April
1998. Other analysts suggest that government mis-
management and the Asian economic crisis are likely
to have been more important factors in this devalua-
tion. The cost of many imported goods increased
during 1997, increasing the cost of living mainly for
urban people, even though Rice Industries Pty Ltd
absorbed the cost increases in imported rice during
1997 (see The Role of Rice in the 1997 PNG Drought
by Neville Whitecross and Philip Franklin, in these
proceedings).

Despite the increased cost of imports, the weaker
PGK also increased the prices received for export
crops. The prices for coffee and cocoa in 1998 were
higher than those of recent years, which both encour-
aged production and assisted rural people to recover
from the drought.



Vulnerable areas

The severity of the ENSO climatic event in 1997
was clearly associated with distance from the equator,
with greater rainfall deficits south of 5°South. Some
locations north of this latitude were also severely
affected. The severity of the impact was mediated by
the social, economic and political circumstances that
prevailed in different parts of the country. Villagers
with access to cash or markets where they could earn
cash, or to relatives and family with cash, were best
able to reduce the impact of the drought and frost.

Conversely, people who had little or no savings,
nor the means to earn cash, and had few or no rela-
tives or family in employment suffered dispropor-
tionately (Bourke 1999). People falling into this
category live in places with limited access to markets
and services. These places are commonly located
along provincial boundaries, in the zone between the
central highlands and the coast, in isolated inland
lowland areas on the mainland, in inland New Britain,
and on many of the very small islands. In ‘normal’
times in these places, education and health services
are poor, cash incomes are low and child malnutrition
rates are well above the PNG average. In 1997,
although the Australian Government targeted such
people (in areas with no road access) for the supply of
supplementary food by air, there is evidence that an
unknown number of people in very isolated areas suf-
fered severely and that death rates increased signifi-
cantly in some such places.

Responses to the Drought and Frost

PNG Government

The response of the national government to the 1997
drought and frost was somewhat haphazard, due to
various limitations (see Responses to the 1997-98
Drought in PNG by Peter Barter, in these proceed-
ings). Before the drought, many parts of the govern-
ment administration were barely functioning: the
added pressures of 1997 exposed serious deficiencies
in its political and administrative structures.

Two major factors made the administration of the
country more difficult during 1997. Firstly, recent
reforms contained in the Organic Law on Provincial
Governments and Local-Level Governments in 1995
changed the relationship between the national and pro-
vincial governments. Secondly, there were changes to
district boundaries, which made administrative dis-
tricts and electorates into the same unit.
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In 1997, some implications of these difficulties
included:

* a National Disaster and Emergency Services
(NDES) organisation, poorly managed for a number
of years, that was unable to adequately respond to
the crisis;

* all members of parliament being given money for
relief based on the population of their electorate,
irrespective of the seriousness of the impact of the
drought and frost in their electorates;

+ aperiod of almost three months from the time that
the emergency was declared until a national trust
fund was established to receive monetary aid from
national and international donors;

* public expressions of mistrust, by the international
aid community of the national government and by
the national government of provincial governments;
and

» the appointment of officials, followed by their
almost immediate removal for reasons that had
nothing to do with their competency.

This situation was confounded by a significant pro-
portion of schools and health facilities being closed
well before the drought began, due to lack of staff,
funds or supplies, and a majority of schools and health
centres at which roofs, gutters and tanks had not been
maintained for years, so no drinking water had been
collected or stored before the drought began. Recogni-
tion must be given, however, to those local school
teachers and health staff who stayed at their posts and
gave outstanding service to their local communities,
who were suffering from a lack of drinking water and
food. The staff of numerous missions also provided
much assistance to needy villagers.

A national government relief effort finally got under
way and around 5500 tonnes of rice was distributed
using the NDES. How much of it reached people in
need is unknown. In a number of provinces, it was
reported that rice continued to be supplied long after
the worst of the food shortage was over, mainly
because, although it had been ordered during the
height of the drought, funds for its purchase and distri-
bution took months to reach the provinces.

Australian Government

The Australian Government’s response was largely
channelled through the Australian Agency for Interna-
tional Development (AusAID) (Allen 2000; see also
Australia’s Response to the 1997 PNG Drought by
Allison Sudradjat, in these proceedings).



Australian—PNG relations were at a low ebb before
the drought, due to the Bougainville conflict and Aus-
tralia’s open disagreement with many national PNG
Government decisions. Thus, the Australian Govern-
ment saw an opportunity to show goodwill and
concern to PNG during the drought.

Following a number of articles in Australian news-
papers alleging deaths from starvation in PNG, PNG
asked Australia for assistance to carry out an assess-
ment of the dimensions of the food and water short-
ages. The Humanitarian Relief Section of AusAID
was assigned the task. AusAID funded a national field
assessment of food and water supplies in September
and again in November (see below), then the Aus-
tralian Defence Force (ADF) used Hercules and
Caribou aircraft and Blackhawk helicopters to trans-
port food. Meanwhile, PNG light aircraft operators
were facing severe financial difficulties because pas-
senger and charter flights had fallen off as villagers
used their money to buy food rather than to travel.
Staff of the Australian High Commission, including
AusAID staff, worked extremely long days and up to
seven days a week for a number of months. Without
their dedication, the three national drought and frost
impact assessments would not have been possible, and
neither would the Australian relief program have been
carried out so efficiently.

AusAID and the ADF entered into a competitive
public relations exercise in the media, on television
news in particular, and on the Internet, where both
organisations set up web pages. By the end of the
drought, the Australian and PNG public were left with
no doubt that Australia had come to the rescue of PNG
and had saved hundreds of thousands of people from
starvation. The truth is more complicated.

Thousands of people in isolated areas, with limited
cash resources of their own and few relatives living in
towns and earning cash incomes, received food in a
timely manner from the Australian program that they
would not otherwise have received. This almost cer-
tainly reduced death rates in those areas. The PNG
Government eventually bought and distributed twice
the amount of food distributed by Australia. Further-
more, and most importantly, the private citizens of
PNG bought and distributed 22 times more additional
rice than the Australian program and 11 times as
much reliefrice as the PNG government program. It is
not widely recognised that PNG commercial compa-
nies imported and distributed all the rice consumed
during the drought, except for that provided as aid by
the Japanese Government.
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It is important that these facts become better
known in PNG, because many citizens believe that
they and their government were helpless in the face of
natural disaster and administrative chaos. In fact,
however, the great majority of people in PNG who
needed food during the drought were ‘saved’ either
by their own ingenuity and cash savings, or by their
relatives and families.

Other organisations

Many other organisations were heavily involved in
both drought relief and rehabilitation. Most provincial
governments had a significant input (for example see
The El Nifio Drought: an Overview of the Milne Bay
Experience by Allen Jonathon; and The Experience of
the 1997-98 Drought in Simbu Province: Lessons
Learnt by Edward Kiza and Mathias Kin, in these pro-
ceedings). Some of the experiences of provincial
administrations have been documented (for example
Western Highlands Province 1998). All of the major
churches were involved, as were both the international
and local NGOs that operate in PNG. Some of their
involvement is summarised in another paper in these
proceedings (The Role of Humanitarian Organisations
in PNG Drought Response by Royden Howie). Other
NGOs that do not normally operate in PNG, including
Medecins sans Frontieres, also sent representatives to
PNG. A number of people with extensive experience
in famine situations elsewhere in the world partici-
pated in the impact assessment (see below) and
advised local NGOs. All of the major aid donors to
PNG were involved in relief and recovery operations,
including Australia, the United States, Japan, New
Zealand, the European Union, the World Bank and the
United Nations Development Programme.

Rural villagers

In PNG, 85% of the population live in rural areas.
This simple but very important statistic must not be
overlooked. People affected by food and water short-
ages responded in a number of ways. At first they
changed their diets to include more food not normally
eaten in large amounts, including cassava, coconuts,
mango, ferns, fig fruit, fig leaves, sea almond (7ermi-
nalia catappa) and tulip nuts (Gnetum gnemon). When
these foods were depleted, they then began to eat what
are commonly called ‘famine’ foods, including banana
corms (the basal portion of the stem), self-sown yams,
green pawpaw and pueraria roots. Some people
moved locally, to be nearer water or to land with a
higher water table. They tried to preserve planting



material by planting along river banks or in drying
swamps. One of the first responses that many people
made was to feed less food to their domestic livestock,
especially pigs. Because of this, many pigs died from
lack of food and heat exhaustion and were then eaten.
People also killed their pigs in some locations, and ate
or sold the meat.

There was significant migration from rural villages
to other rural locations and to towns and cities. The
decision to move to a particular place was made on the
basis of traditional links that are used to cope with food
shortages, or as to where relatives were living,
including in towns. The rural to rural migration has
occurred previously during subsistence food shortages
in recent decades, but the large-scale movement into
towns is unprecedented. In the badly frosted areas,
people followed historical patterns and migrated to
lower altitudes. However, in 1997, they found that
conditions there were also marginal because of the
drought. After relief food was provided, many moved
back to their higher altitude homes.

The most important mediator of the impact of the
drought was the amount of money that people had
available with which to buy imported food, mainly rice
and some flour. The money came from savings, the
sale of crops, waged employment or small business.
During 1997, rice imports into PNG increased over the
predicted sales by 66,000 tonnes. Of this extra rice, the
PNG Government purchased 5500 tonnes, the Aus-
tralian Government purchased 2700 tonnes, the Japa-
nese Government donated 8000 tonnes and
50,000 tonnes was sold through commercial outlets.
This means that more than 75% of the extra rice
imported during 1997, to make up the shortfall in food
from gardens, was purchased by the people of PNG
from savings or earnings (see The Role of Rice in the
1997 PNG Drought by Neville Whitecross and Philip
Franklin, in these proceedings). A similar situation
applied with flour sales, with the bulk of the extra flour
purchased through normal commercial outlets (Jim
Gregg, Associated Mills, Lae, Morobe Province, pers.
comm. 1998). People either bought the additional food
for themselves, or bought it for relatives who did not
have the means to buy it for themselves.

If no food could be found and no relief food was
forthcoming, then people died. Reports of deaths and
symptoms of distress, fainting, vomiting and violent
stomach pains received by assessment teams in the
field became more common as time went on. In a
number of locations where a local census had been
conducted before and after the drought, there was
strong evidence of a significant increase in the death

160

rate. This was documented for remote locations in
inland Gulf Province (see Drought, Famine and Epi-
demic Among the Ankave-Anga of Gulf Province in
1997-98 by Pierre Lemmonier, in these proceedings),
the Lake Kopiago area of Southern Highlands Prov-
ince (see Subsistence at Lake Kopiago, Southern High-
lands Province, During and Following the 1997-98
Drought by Rebecca Robinson, in these proceedings)
and the Hewa area of Southern Highlands Province
(see Impact of the 1997 Drought in the Hewa Area of
Southern Highlands Province by Nicole Haley, in these
proceedings). Most credible accounts of increased
death rates were recorded in isolated locations, where
cash income was very limited, people had few relatives
living in urban areas or with wage incomes, and there
were no alternative food sources, such as coconuts,
breadfruit or fish. In the central highlands, where many
pigs were killed and eaten, a number of reported deaths
of adults and children were associated with symptoms
similar to those caused by pigbel, a gangrenous condi-
tion of the bowel caused by Clostridium toxins. This
condition can be triggered by a sudden intake of meat
protein by people on mainly vegetarian diets.

Assessments

Three national assessments, funded by AusAID, of the
impact of the drought and frosts on food and water sup-
plies were undertaken in September1997, November—
December 1997 and April 1998 (Allen and Bourke
1997ab; Wayi 1998; see also PNG Disaster Manage-
ment:  1997-98 Drought and Frost Impact
Assessment—Methods Used and Experiences by
Sharryl Ivahupa; and Personal Reflections on the
Effect of the 1997 Drought and Frost in the Highlands
of Central Province by Passinghan Igua, in these pro-
ceedings). Teams were rapidly put together, briefed
and sent into the field. Reports were sent by telephone
and fax to Port Moresby, where a database had been
established at the Department of Provincial and Local
Government Affairs. In order to assess the number of
people affected, the database was based on the 1990
census divisions, and the assessment of food and water
supplies was undertaken at the census division level.
This was mapped using a geographic information
system established during a previous project that has
identified and mapped PNG agricultural systems (see
Dimensions of PNG Village Agriculture by Bryant J.
Allen, R. Michael Bourke and Luke Hanson, in these
proceedings). Before they went into the field, teams
were given information from this database about the
agricultural systems that they would be assessing.



Team members were drawn from Department of
Agriculture and Livestock (DAL) research scientists,
provincial government departments, Ok Tedi Mining
Limited, other agricultural institutions such as the
Cocoa and Coconut Extension Agency, and a number
of NGOs. The success of the assessments was an
outcome of their training, professionalism, courage,
determination and experience working in rural areas.

The assessments were criticised in an AusAID
review of the Australian drought relief program as
exaggerating the impact of the drought and frosts (Lea
etal. 1999). The grounds for that judgment are unclear,
except for the retrospective knowledge that PNG citi-
zens bought most of the extra rice and flour imported
into PNG in 1997. It is probable that the assessments
did not take adequate account of the cash reserves or
the ingenuity of village people in getting themselves
through the shortages, but it is difficult to see how that
could have been done at the scale at which the assess-
ments were carried out. This review concluded that
there were few, if any, deaths as a result of the drought.
However, research in a number of remote locations has
confirmed the evidence presented to the field teams:
that is, that the death rate increased greatly in some
places (see Impact of the 1997 Drought in the Hewa
Area of Southern Highlands Province by Nicole
Haley; Drought, Famine and Epidemic Among the
Ankave-Anga of Gulf Province in 1997-98 by Pierre
Lemmonier; and Subsistence at Lake Kopiago,
Southern Highlands Province, During and Following
the 1997-98 Drought by Rebecca Robinson, in these
proceedings).

The assessment teams were troubled by how to deal
with the often striking differences in the capacity
between individuals and families in quite small com-
munities to support themselves. Within a single com-
munity, some people were clearly in serious
difficulties, while others appeared to be in a much
better position. Thus, the overall assessment at the
census division level was made to reflect the worst-
affected people in the division.

However, the details of these local situations were
recorded on the field forms used by the teams, together
with lists of foods being eaten and the means of finding
drinking water. At least one form was filled out for
most census divisions in the country, and in some divi-
sions up to four forms were completed. Some were
filled in by local missionaries or other observers, since
the assessment teams also distributed forms to other
concerned people.

It was assumed by the coordinators of the assess-
ments that the details on the forms would be used in
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discussions with PNG and Australian officials to
qualify the raw numbers of the estimated populations
affected at the census division level before decisions
were made about what the response should be. How-
ever, once these figures were given to the Australian
relief program organisers, no further consultation took
place and the decision to supply or not supply food and
water were made on the crude five-point scale used in
the overall assessment.

The forms also contained information on possible
local resources and communications that could be
used in the distribution of food, such as missions, the
names of local administrators, radio facilities and air-
strips to be used to get access to particular groups.
None of this information was used by the relief
program organisers. These field forms have been
saved and copies are held within PNG. They are a rich
and detailed source of information on how the drought
and frost affected people at the local level.

An attempted assessment of the food shortages on
the growth of children under five years old, using the
1982-83 National Nutrition Survey as a baseline, was
seriously flawed by poor methodology, a lack of
knowledge of the difficulties of carrying out anthropo-
metric measurements in PNG and a lack of any recent
baseline information. This survey did not take advan-
tage of the large amount of knowledge of this subject
that exists within PNG and Australia (see Some Meth-
odological Problems with the Nutritional Assessment
of the 1997-98 El Nifio Drought in PNG by Robin
Hide, in these proceedings).

Conclusions

The 1997 drought and associated frost had a major
impact on food supply for many rural villagers and, to
a lesser degree, on urban people. There are many
lessons to be learnt from our combined experience
during this event. We have drawn up some implica-
tions for policy and program development, as follows.

Climate and food supply in PNG

* The PNG National Weather Office must improve
the quality and availability of its data.

* PNG should instigate or maintain membership of
international weather organisations that monitor
ENSO events. In particular, close relationships
should be maintained with the Australian Bureau of
Meteorology Research Centre, with a free exchange
of data and professional development programs.



¢ PNG weather-observation

stations must be
stabilised and then increased in number to give good
national coverage.

An organisation within PNG (probably the National
Agricultural Research Institute) should be funded to
oversee the monitoring of the prices of key foods in
local markets. Rises in prices can indicate a shortage
in the surrounding area.

The same organisation should bring together
rainfall, temperature and food price information,
possibly within a Food Insecurity and Vulnerability
Information Mapping System (investigated by the
Food and Agriculture Organization of the United
Nations and AusAID in 1999), or something similar.

The impact

* ‘Poor’ areas, that is areas where villagers have poor

access to services and markets and very low cash
incomes, should be identified. Policies to assist
people living in these areas should be developed.
There should be a national roads policy. Roads
already constructed should be maintained as a
national priority. The temptation to build new roads
into areas with low populations and difficult
environments should be resisted. In many cases it is
not economically feasible to improve road access,
because of small population and rugged country that
makes road building and, importantly, road
maintenance very costly.

Policy should stress the importance of educational
and health services in such areas. A good education
and good health are the best chances people in such
areas will have in overcoming the disadvantages of
their locations. Programs must give greatly
improved support to teachers and health workers in
isolated places.

A policy on the construction and maintenance of
light aircraft landing strips in such areas should be
revised with the view to giving assistance in some
areas.

High value-to-weight cash crops that can be
transported by air should be promoted in such areas,
but government at all levels should stay out of
purchasing or marketing. The involvement of

importance is the inability of the national
government to institute and implement national
policies or to ensure that critical services such as
education and health are delivered effectively
across the whole country.

* NDES is being strengthened, but there remain

indications that more has to be done to improve its
effectiveness.

Policies must recognise the importance of imported
food in establishing food security in PNG. The great
economic costs involved in becoming self-
sufficient in rice and flour must also be
acknowledged. The money that would be spent on
becoming self-sufficient, not withstanding the very
high risk that the goal of self-sufficiency will not be
achieved, could be better spent in other ways. These
could include providing better health and education
services in rural areas, and improving the
production and marketing of locally grown fresh
food, especially staple foods.

The temptation to make political advantage out of
disasters must be resisted at all levels because
overall it reduces the capacity of people to cope on
their own and increases their vulnerability.

Responses by the Australian Government

* AusAID must take seriously the lessons offered by

the 1997 drought and frost in PNG. These include
problems of how to deal with national sovereignty;
and the need to use people with experience in PNG
who can speak pidgin and who have a fundamental
respect for PNG culture and people.

Continued support is needed of research in
agriculture and the social sciences by Australian
organisations in PNG. The Australian Centre for
International Agricultural Research (ACIAR) is a
key organisation in this matter. ACIAR could
consider widening its programs to include the
relevant social sciences.

Australian politicians and others must resist the
temptation to make disasters in PNG into a public
relations exercise.

Responses by rural villagers

private enterprise should be encouraged.
* The ability of people to cope with extremely

difficult conditions should be recognised and
publicised. The people of PNG should be proud of
their own efforts during 1997 and should not be left
thinking that they were rescued from disaster by
another country.

Responses by the PNG Government

« The difficulties of administration and governance
under the current political reforms must be
communicated to government. Of particular
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» The importance of imported food (in particular rice)
and the logistical infrastructure associated with it
must be acknowledged.

» The way in which people responded to the 1997
event should be properly documented and
published. Similar information about previous
events in 1982, 1972 and 1941 should be included.

» Therole played by cash earnings and savings should
be recognised. This has implications for policies on
rural commercial and banking services; on rural
telephone systems that allow rural people to
communicate with family elsewhere in PNG; on
cash crops; and on access to markets and services.

e The very low level of services to rural people,
exposed by the 1997 drought and frosts, must not be
forgotten.

The assessments

» The success of the assessments depended critically
on the availability within PNG of well-educated,
professional agricultural and social scientists, with
experience in rural areas. Policies that continue to
train young PNG people to top professional levels
and to give them solid field experiences are very
important. Some means must be found to fund the
universities, or to train PNG scientists overseas,
and then to bring them into organisations that
operate at high levels of professionalism and
competency in rural areas.

e The 1997 assessment was based on a good
knowledge of PNG agricultural systems and some
knowledge about what had happened in similar
events in the past. This knowledge should be
brought together and be made widely available. In
1997-98, many people involved in assessing the
impacts and providing relief and rehabilitation
drew on the published experiences during earlier
climatic extremes, especially those in 1982 and in
1972. The 17 papers published in this section are a
contribution towards improving responses to
future climatic extremes for the welfare of all
Papua New Guineans.
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Drought, Famine and Epidemic Among the Ankave-
Anga of Gulf Province in 1997-98

. . *
Pierre Lemonnier

Abstract

The food supply and health of the people in some inland locations in Gulf Province were very severely affected
by the drought in 1997. In February 1998, I visited the 1100 Ankave-Anga horticulturalists. My aim was to
supplement the emergency food supplies they were receiving, especially in the Ikundi Valley. The government
estimates that 105 people live in this area, but in fact 300 people live there. Rain fell in late 1997; by February
the gardens were green and luxurious, but almost empty of food. However, the Ankave were confident that the
gardens would carry food soon and they were no longer reluctant to harvest the small quantities that could be
found. In consequence, the food shortages were over. Due to the isolation of the Ankave area and to the lack
of health services, the death toll was extremely high in 1997. Malaria, and probably dysentery, killed 7% of the
population in about a year, an extremely high death rate. The biggest epidemic took place after the food

supplies had been brought into the area.

Introduction

SINCE 1982, I have been regularly conducting anthro-
pological fieldwork among the Ankave-Anga people,
who live in the mountains in the far north of Gulf
Province. Numbering about 1100, they are spread
unequally between three steep-sided valleys that run
in the direction of the Gulf of Papua on the southwest
flank of the central cordillera. Some 95% of the area
is covered in tropical forest; the altitude ranges from
600 to 2800 metres above sea level. The population
density is variable but never exceeds 3 people per
square kilometre and averages about 1.2 people per
square kilometre. Villages and hamlets are situated at
altitudes of between 800 and 1400 metres above sea
level; they are small, the biggest comprising only
about 15 domestic enclosures. Each family owns a

* Centre de Recherche et de Documentation sur I’Océanie
Maison Asie-Pacifique, Université de Provence Centre
Saint Charles, 3 Place Victor Hugo, Centre National de la
Recherche Scientifique, 13003 Marseilles, France.
Email: Pierre.Lemonnier@newsup.univ-mrs.fr
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house in a hamlet, but it is rarely occupied all year
round. For many activities, such as opening a new
garden, making and setting eel traps, beating bark
capes (tapas), preparing lime to be chewed with betel
nuts or gathering and preparing wild or cultivated
fruit and nut trees, a shelter is constructed in the
forest, several hours’ walk from the village, where
people spend days, weeks or even months.

The Ankave are horticulturalists and gatherers and
they raise a few pigs (a mean of 0.5 pigs/person) that
they feed with cooked taro. Though they live in or near
forests and streams, the people practise hunting and
fishing only irregularly. Nevertheless, wild pigs
(rarely), cassowaries (even more rarely), marsupials
and eels feature in most social exchanges, and are
essential for life cycle rituals (for example, marking the
birth of a child or the end of mourning). Meals consist
mainly of Xanthosoma taro (Xanthosoma sagittifo-
lium), introduced 50 years ago or so; sweet potato; less
frequently, banana (Musa cultivars) eaten raw or
cooked; and pitpit (Saccharum edule and Setaria
palmifolia). To these are added wild or cultivated leafy



vegetables (Amaranthus, Diplazium sp., Cyathea sp.,
Gnetum gnemon, Rungia klossii and others) and some-
times mushrooms and gourds. Maize was introduced
about 40 years ago but remains a marginal part of the
diet. Crops are cultivated in temporary gardens at alti-
tudes of 600 to 2000 metres above sea level. Gardens
are cleared but not burned over.

In addition to the cultivated plants consumed all
year round, the Ankave eat seasonal fruits and nuts
from several trees. These trees may occur naturally
and be maintained by the people or they may be
planted. They include Artocarpus altilis, Pangium
edule and Pandanus conoideus. Pandanus julianettii
trees are found at the top of the mountains (over 2000
metres above sea level), but grow on the no-man’s land
that lies between Ankave territory and that of their
former enemies; these trees are only exploited in the
course of two- or three-day expeditions in November,
during which only the syncarps fallen on the ground
are said to be collected. Artocarpus altilis, Pangium
edule, and Pandanus conoideus grow at different alti-
tudes (600-800, 600-1000, and 600—1500 metres
above sea level respectively); the fruits of one or
another are always available.

The Ankave live at the boundary of three provinces
(Gulf, Morobe and Eastern Highlands), so they have
remained on the margins of ‘development’. At the time
of writing (December 2000) they are still without a
road, an aid post or a school.

A Plea for Assistance

Since a pastor from the Markham Valley taught about
20 of them to read and write in Tok Pisin, the Ankave
people from Ikundi write to me once or twice a year. In
1997, at about Christmas time, I received a scribbled
note that said something like ‘Sun i kukim olgeta
gaden na Gavman em i no save helevim mipela’ (‘A
drought has destroyed all our food gardens, but the
government is not assisting us with food aid’). When I
rang the town of Menyamya, I found that the situation
was serious, even though once or twice the Ikundi
Ankave had received food brought in by the Australian
Agency for International Development (AusAID).
Being aware of the importance of the message that
had reached me, I apparently found the right words to
obtain almost immediate financial assistance from the
French Ministry of Foreign Affairs, which funded my
travel from Marseilles to Ikundi and arranged for the
helicopter transport of one tonne of food. (At the
beginning of March, the French Government had 60
tonnes of food delivered by Transall aircraft within the
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framework of an emergency relief agreement between
France, Australia and New Zealand. However, the aid
delivered to the Ankave preceded this operation.)
The role of researchers was essential to the imple-
mentation of this assistance. Reports written for
AusAID by a geographer and an agriculturalist from
The Australian National University revealed the
extent of the problem (Allen and Bourke 1997ab). Dan
Jorgensen, from University of London, Ontario,
Canada, provided copies of documents that he had
made available to researchers from the Association for
Social Anthropology in Oceania. The French authori-
ties appreciated the involvement of these scientists and
the quality of the information that I was able to pass on
to them. Without such extremely precise data, it would
have been difficult for me to convince the French Min-
istry of Foreign Affairs to assist an almost unknown
ethnologist to bring food aid to a tiny PNG population.

The Situation at Ikundi

T arrived in Ikundi on 21 February 1998. The rains had
started again at the end of December, allowing cracks
in the ground to close up so the cultivation of new
gardens could begin. From March onwards, there was
no water supply problem; the gardens were generally
lush, but empty of any food plants. At that point, in
spite of the lushness of the vegetation, no garden
produce was harvestable: banana plants bore only
shrivelled bunches, although the plants were two
metres tall; the Xanthosoma taros produced only a
single tuber, a quarter of the normal thickness, eaten
away by insects and ‘going to water’ when cooked; the
sugarcane was poorly developed, rotten inside and
shot through with galleries dug out by large white
larvae; and the sweet potato produced only leaves and
roots, but no tubers. Traditional ‘famine food’ was in
use everywhere.

I did not hear of marsupial animals that had died of
thirst, but where mountain torrents normally flowed
the Ankave gathered together around stagnant water
holes where fish and eels rotted in pools that had pro-
gressively dried up. For the first time in their lives,
people travelled in the forests, carrying water with
them in bamboo tubes. The valleys were spared from
the smoke that affected other parts of PNG during the
drought, but I was told that the sun and the moon were
constantly red. Most of the time, the Ankave were
bewildered and distressed by these phenomena, for
which the elders had no cultural response. They cer-
tainly mentioned the ‘time bilong darkness’—the 17t
century eruption of the volcano on Long Island that



plunged New Guinea into darkness for several days—
but only in the sense of recalling another-unheard of
catastrophe.

Most fortunately, it was during this delicate period
that international aid became effective. I was told that
the people of Ikundi had twice received food before
my arrival, probably in November 1997 and January
1998. The Lutheran Health Service nurses had been
there in 1998. To my great surprise—and great delight
—the Ankave village of Buu’ was known by those
responsible for Australian aid. These people had
already landed at Buu’ twice in large helicopters. From
Buu’, food was carried to Ikundi, in the next valley,
some eight hours’ walk away. Unfortunately, the
Ikundi Valley was believed to have a population of
only 105 people, when in fact there were nearly 300,
about 50 of whom lived in the isolated Saa’ valley
(shown as New Year Creek on the maps). The 50
Yoye-Amara-Ankave from New Year Creek (who are
often taken by kiaps and sensation-seeking journalists
to be stone-age men) told me that they had not received
any aid.

International food aid and the harvesting of food
plants planted as soon as the rains arrived (maize,
beans and pumpkins) allowed the Ankave to hold on
until the taro and sweet potato, normally the main food
crops, were ready to harvest (April-August). With
regular rains, the gardens once more produced suffi-
cient food. Harvests were normal in 1999. However,
the Ankave paid a high price during the 1997-98
drought, with a great number of deaths recorded
during that period.

Death Rate from the Drought

It is widely believed that few people died of starvation
as a result of the drought despite the destruction of
most of the 1997 harvest. Nevertheless, mortality rose
dramatically: people in a weakened physical condition
were more susceptible to pneumonia, tuberculosis and
dysentery. Moreover, a major consequence of the
drought was an abnormally high number of mosqui-
toes, resulting in a renewed outbreak of malaria, which
is the main indirect cause of illness among the Ankave.
In addition, people who were accustomed to drinking
directly from watercourses with pure water were
forced to drink from pools of polluted water. This was
probably responsible for the epidemic that decimated
the people from Angai, perhaps due to typhoid.
When 1 first visited Angai after the drought, I was
told that 83 people had died in the Angai Valley alone.
I could not verify this figure as I have never carried out
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a census in that valley. However, I have complete con-
fidence in the person who reported it to me: ‘Peter’
from Angai, whose extraordinary conscientiousness
and eye for detail I have appreciated since 1982. In
November 2000, I again raised the question with him,
and he listed for me the names of 20 adult males, 24
women and 20 children who had died during the
drought, just in the village of Angai. In the village of
Ikundi, where I carried out a census in June 1997, 1
estimated that 13 people had died between June 1997
and February 1998: 4 adults, and 9 children under 6
years of age. With an estimated population of 1100 in
1997, these 77 deaths alone represent a loss of approx-
imately 7% in one year, an enormous percentage. Dr.
P. Bonnemeére and I have previously estimated the
infant mortality rate as about 350 per 1000; unfortu-
nately, it has been stable for almost 20 years. This indi-
cates that the Ankave occupy an area with some of the
worst health problems in PNG, even if there are no
official figures.

It is particularly worrying to note that at the time
these deaths occurred the rains had begun again and
the local population had received a great quantity of
rice. According to the people of Angai and Ikundi,
they consumed only part of what had been provided
for them. This was partly because they kept some back
as a hedge against a possibly worsening situation if the
rains had failed to arrive at the beginning of 1998, but
also because the need for the rice was not yet being
dramatically felt, even though they were only a few
weeks away from such a situation. An abundant food
supply was no barrier against the epidemic once it was
unleashed. The greatest need was for health care, but
inadequate communication meant that health teams
arrived several days, and sometimes several weeks,
after the start of the epidemic. I believe the health serv-
ices of the Australian Army encountered a similar sit-
uation among another Anga group, in the upper Tauri
Valley, towards Tsewi.

Conclusion

The people of Ikundi have had a radio since November
1994 (donated by the neighbouring Morobe Province).
The Angai people obtained one only in June 1998
(donated by the French Embassy). Radios can produce
marvellous results: for example, in 2000, a measles
epidemic was effectively and rapidly arrested fol-
lowing a message sent from Ikundi.

The authorities of Gulf Province believe there are
approximately 10,000 people in the ‘noncensused,
noncouncil areas’ situated right along the northern



boundary of the Gulf. These people—unknown to
anyone, even to demographers—are at the mercy of
dramatic episodes such as those of 1997-98. It is good
that these conference proceedings provide an opportu-
nity to draw attention to the anomalies.
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Impact of the 1997 Drought in the Hewa Area of
Southern Highlands Province

Nicole C. Haley”

Abstract

This paper gives an account of the 1997 drought and the way it impacted upon the Hewa-speaking peoples of
the Lagaip and Upper Strickland river valleys, situated in the most northwesterly corner of Southern Highlands
Province, PNG. It examines the strategies used by Hewa people during the drought and the losses they
sustained. Central to this discussion is a consideration of how gardens and bush resources were affected by the
drought and the extent to which they ultimately recovered. The paper evaluates the provision of food aid in the
Hewa area. It also comments on the actual number of Hewa deaths that may be directly attributed to the
drought, and the so-called ‘witch killings’ and violence that were a consequence of the deaths.

DURING 1997-98, Rebecca Robinson and I spent four
months in the Hewa area undertaking a social and
genealogical study for the Porgera Joint Venture (PJV)
project. The first 11 weeks of the fieldwork were con-
ducted during the drought between July and Sep-
tember 1997; the remaining six weeks were conducted
after the drought, in the immediate post food-relief
period from April to June 1998. In the course of the
study, we spent three days to two weeks in each of the
major Hewa settlements, mapping clan boundaries,
recording histories and genealogies and conducting a
household census. We also recorded deaths that had
occurred in the period 1987-98, held daily health
clinics, held community meetings, surveyed gardens
and tried to identify plants and animals. These activi-
ties allowed us to monitor the 1997 drought and its
impacts upon the lives of the Hewa people.

* Department of Anthropology, Research School of Pacific
and Asian Studies, The Australian National University,
Canberra, ACT 0200, Australia.
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Food Security Issues and the Hewa

Hewa subsistence and food security

The Hewa are a remarkably mobile highlands fringe
people, numbering approximately 3000. They inhabit
the area north and south of the lower Lagaip River in
the most northwesterly corner of Southern Highlands
Province, extending from the junction of the Lagaip,
Strickland and Ok Om rivers east into Enga Province
to roughly the Lagaip—Porgera river junction (see
Figure 1). The Hewa engage in pig husbandry and
practise low-intensity swidden (slash and burn) agri-
culture based primarily on sweet potato cultivation.
They also supplement their diets through hunting,
gathering and sago production, which until quite
recently were relied upon more than gardening.

Today, the Hewa live in communal houses with up
to 40 occupants. These households maintain their own
gardens, which tend to be planted only once before a
long fallow. In addition to sweet potato, the Hewa cul-
tivate a variety of local and introduced crops,
including taro, banana, sago, pumpkin, cassava, bread-
fruit, corn, pawpaw and a number of leafy greens.
Table 1 lists the Hewa crop varieties that we recorded
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in 1997-98 and Table 2 provides a sample of the
garden surveys conducted. These give an indication of
the range of crops cultivated in individual Hewa gar-
dens. Important food crops gathered by the Hewa on a
regular seasonal basis include marita pandanus (Pan-
danus conoideus), breadfruit, pangi (Pangium edule)
and sago. When in season, these foods contribute sig-
nificantly to the diet, as does hunting. Hewa men reg-
ularly hunt wild pigs in the grasslands of the Strickland
Gorge and in the lower altitude bushland alongside the
Lagaip River. As well as hunting, the Hewa engage in
spearfishing and collect prawns from the oxbows of
the Lagaip River. This range of food sources generally
affords the Hewa food security in times of environ-
mental stress.

Factors that threaten food security

Another paper in these proceedings (‘An Overview
of Food Security in PNG’ by R. Michael Bourke)
notes that food security in PNG has been enhanced by
access to cash and the ability to migrate to better
endowed urban and periurban areas when local food
security is threatened. Whilst this is generally the sit-
uation, neither applies in the Hewa case. Apart from
occasional and fleeting reminders that they are part of
the PNG state, the Hewa have been all but left to their
own devices during both the colonial and postinde-
pendence periods. They lack even the most basic serv-
ices. Indeed, because their area is remote, sparsely
populated! and not easily accessible except by air, the
Hewa have received little attention from either mis-
sions or government, and have neither a regular school
nor government-funded health facilities. Their main
sources of external contact, to date, have been with
mineral prospectors and developers or with law
enforcement agents seeking to apprehend or punish
those responsible for witchcraft-related killings (see
Hatanaka and Bragge 1973; Pascoe 1975ab; Haley and
Robinson 1998).

Part of the reason why the Hewa lack even the most
basic services lies in confusion as to which local gov-
ernment authorities are responsible for administering

1. Based on our census data collected in 1997-98 (Robinson
and Haley 1998ab), Robinson (1999) has calculated that
the Hewa population density varies between 0.5 and 3.5
people per square kilometre of arable land in the North
Hewa and South Hewa areas, respectively.
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them; despite being few in number, the Hewa extend
into two provinces (Enga and Southern Highlands),
four census divisions and four local council areas.
Apart from the six easternmost settlements, all Hewa
settlements are actually located within Southern High-
lands Province, although Sandaun (West Sepik) Prov-
ince is often reputed to be responsible for the Sisimin
Hewa and the North Hewa groups as far east as
Waialima (see Brutti 1998ab; Kanua and Liripu 1997).

Whatever the reasons for their neglect, it remains the
case that few Hewa have had any formal schooling,
lived in urban areas or ever engaged in paid employ-
ment. Hence they have little cash. At Tali, for example,
in January 1998, the combined cash resources of the
then 57 residents was only 156 PNG kina (PGK).2 That
the Hewa are poor, even by rural standards, is also evi-
denced by the small amounts of cash included in bride
price and compensation payments. For example, when
a 30-year-old North Hewa man recently drowned in the
Lagaip River, his family was compensated with five
live pigs, 160 PGK, and three bows (author’s unpub-
lished data). These examples show that, even if the
Hewa had had access to store-bought foods during the
drought, which they did not because there are no trade
stores in the Hewa area, their capacity to purchase food
would have been very limited.

Hewa health

Another factor relevant to the way the Hewa
managed during the drought was their general state of
health. The Hewa face extreme hardship in terms of
health. Government health workers have long since
left, government health patrols have all but ceased, and
aidposts have either been abandoned or lack basic sup-
plies. Together, these factors have contributed to death
rates that are higher than those generally expected for
rural populations in PNG and population growth rates
that are lower than those recorded elsewhere in
Southern Highlands Province. In the decade from
1987, for example, South Hewa people died at an
average rate of 15 per 1000 per year, and North Hewa
people died at an average rate of 23 per 1000 per year.
This compares with a crude death rate of 12 per 1000
per year in the Tari area of Southern Highlands Prov-
ince (Lehmann et al. 1993).

2. In 1998, 1 PGK = approx. US$0.49 (A$0.77).
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