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Editorial Note

The Editorial Board welcomes readers to Volume 1, Issue 1, 2020. The Journal of Melanesian
Perspectives aims to encourage academics, researchers and practitioners to publish papers in
fields of the humanities and related fields. These include language and literature, social sciences,
creative arts and communication, psychology, business, economics, politics, history, religion,
education, legal studies, indigenous studies, Melanesian perspectives and Pacific studies.

In Volume 1, Issue 1 of 2020, six papers published highlight the traditional significance of
cultural artefacts, and its lessons, the significance of computer security in PNG, promotion of
sustainable lifestyle curriculum in Upper Primary Schools in PNG, as holistic approach to
tourism industry, promotion of yam culture in Maprik in East Sepik Province and subsistence
horticultural practices.



About the Contributors

Jane Awi, Richard Mogu and Matthew Landu highlight the sacred flutes of Simbu, known
as kuakumba in the Kuman language produced music that was linked, by its communicative
function, to clan power and identity, religion, governance, gender relations, and fertility rituals.
They were central items in large pig-killing festivals. A study was conducted into the traditional
significance of these flutes as well as the current state of knowledge and practice of them
amongst research participants of Ganige village in Kerowagi, Simbu Province. The methods
used for data collection included interviews with living flute blowers and some young people of
Ganige, and from anthropological sources. It was clear that these musical instruments and their
significance were facing extinction.

Lakoa Fitina and Knox McKen promote the importance of applying security concepts to
networking in Papua New Guinea (PNG), and promote the case for careful implementation and
analysis of security needs in the PNG context, specifically with regard to encryption of
documents, to preserve these as well as to keep them private.

Subbiah Kannan, Suriyaprabha Kannan and Lucian Taria report on the product satisfaction
and destination loyalty of international tourists visiting Papua New Guinea. Findings based on
responses to 270 questionnaires indicated that approximately 75 percent of the respondents were
from developed countries such as Australia, USA, New Zealand, Great Britain, Germany, and
Canada. The majority (53%) of respondents had visited PNG for business purposes while the
remaining responses included holiday trips (29%), and visiting friends and relatives (12%). On
a scale of 1 to 5, respondents were very satisfied or satisfied with the hospitality of the people,
the climate, air quality, cultural attractions, natural attractions, local products, accommodation
facilities, quality of food and beverage, and variety of food and beverage. Respondents were
dissatisfied with the availability of restroom facilities, the telecommunications system, overall
cleanliness, and medical facilities. In terms of destination image and loyalty, mean scores were
very high, indicating tourists enjoyed the visit, had positive feelings towards PNG as a
destination, were interested in a return visit and would recommend PNG to others. While
destination image and loyalty of international tourists is maintained by the national entity
Tourism PNG, this study recommends that provincial tourism offices should work closely with
tourism stakeholders and local government to improve the quality of tourism products and
services with a goal of further development of tourism in the country.

Alan R. Quartermain’s paper to examines the growing of the two main species of yam,
Dioscorea alata and Dioscorea esculenta, in both their ecological-gardening system and social—
cultural settings. It was verified and is described how these two settings are inextricably linked
in an astonishing web of complex interrelationships. Three key questions were addressed: To
what extent, if any, have the Abelam gardening systems changed since the 1990s when last
comprehensively described? Has the importance of the yam in Nyamikum social relations and
culture concerned with defining a person’s status and quality declined, otherwise changed or
been maintained over the past 15 years? What predictions might be made about the continuing
and future role of yam gardening and how might the situation evolve? However, without the
complex beliefs and practices around the growing and display of the greater yam (D. alata) no
food crops at all can be grown. Such is the belief and so the practices must be maintained and
passed on from one generation to another.



Kuayo Henry paper presents Karimui, a sub-district of Simbu Province, as a case study
location from which to extrapolate the situations faced by subsistence horticulturists living in
intermediate ecological zones. The findings based on data collected by interviewing 100
participants in a household survey reveals that land pressure is not an issue currently because
families have sufficient land to grow food crops. Most food crops are grown purposely for
feeding the family, but peanuts, rice and sometimes corn are grown and sold. The findings also
show that families have adopted new cultivars of food crops in the past five years to improve
their horticultural practices, however, they are constrained by the fact they have no road access
or market opportunities. Obviously, the lack of road access and market opportunities, along
with the small number of cash crops to sell, result in a poor standard of living. In order to
improve the standard of living, it is recommended that the standard of subsistence horticultural
practices be improved; and for road access and market opportunities to be provided.

Jenny Luther & John Longo Rombo advocate that Making a Living (MaL) is a nationally
approved subject taught as one of the required subjects to upper primary school students in
Papua New Guinea (PNG). Mal was developed by the National Department of Education
(NDoE) through an integration of contents from Agriculture, Commerce and Basic Design and
Technology to promote sustainable and productive living in the communities of PNG. The
concepts and ideas advocated in the MaL curriculum are a vital, and significant part of the PNG
education system. The paper recommends that adequate support given to delivery of MAL
curriculum will develop lifelong knowledge, skills, values and attitudes that would empower
students to be competent, self-reliant and productive in society.
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Kuakumba: Ancient Flutes with Lessons for Today

Jane Awi, Richard Mogu and Matthew Landu
Abstract

The sacred flutes of Simbu, known as kuakumba in the Kuman language produced music
that was linked, by its communicative function, to clan power and identity, religion,
governance, gender relations, and fertility rituals. They were central items in large pig-
killing festivals. A study was conducted into the traditional significance of these flutes as
well as the current state of knowledge and practice of them amongst research participants
of Ganige village in Kerowagi, Simbu Province. The methods used for data collection
included interviews with living flute blowers and some young people of Ganige, and from
anthropological sources. It was clear that these musical instruments and their significance
were facing extinction. The Ganige community suffered social problems including
recurrent tribal fighting. The promotion of the kuakumba discipline was part of a wider
project of community redevelopment known as Kongun Bambun or ‘working together’
which was aimed at restoring order and sense of purpose into the community mindset and
activities. Lessons from the ancient philosophy of the kuakumba and its place in
traditional Simbu society that were offered to the community at Ganige included the use
of pain or discomfort suffered for the communal good to reinforce coherence of
interconnected members. The practice of the flute blowing and its discipline were
promoted at the annual Ganige River Festival.

Key words and definitions

e Kongun Bambum: Kuman language expression for working together.

e Kongum Bambun Team. University of Goroka Study Team.

o Kuakumba: The Simbu sacred flute with various melodies owned by various clans; was
an important part of male initiation ceremonies; had important cultural significance; was
a totem of spirit birds; was a form of communication to call people to ceremonies; was
believed to power fertility in pigs and garden crops; signified clan power and identity;
and marked male hegemony over female members of the community.

e Ganige: A village in the Kerowagi District of Simbu Province; the study site.

e Simbu. The Simbu Province, or people of the Simbu Province.

e Men’s House: The traditional Simbu house in which men are segregated, and in which
important clan decisions are made.

Introduction
Kuakumba, the ancient sacred flute of Simbu, was a very important item of traditional Simbu
culture that linked to facets of music, religion, governance, gender relations, and festival
celebrations. The kuakumba was a multifaceted bundle. The sacred flute was used to play various
melodies, each of which were clan totems that represented spirit birds and over which the
respective clans had ownership rights. Young males were introduced to the flute and its
significance during initiation ceremonies. The playing of the kuakumba music was a form of
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communication that called people to ceremonies such as large pig-killing festivals and initiations.
The flute was believed to power fertility in pigs and garden crops. It symbolised clan power,
identity, and male strength. In particular, it marked male hegemony over female members of the
community, and the association of mundane bamboo flutes with sacred spirit birds was kept secret
from the women. Flutes belonging to a particular clan were kept in that clan’s men’s house and
were the embodiment of the leaders’ authoritative voice.

Following the onset of Western civilisation and the Christian religion, however, the flutes
themselves as well as much of what they signified were rapidly abandoned and faced extinction.
At the same time, communities like the Ganige! community of Simbu Province faced significant
problems, with a tendency to descend into social chaos caused by tribal fighting. The causes had
links to distorted cultural practices tied to intra-clan bondage and inter-clan rivalry. Furthermore, a
high incidence of drug and alcohol abuse amongst unemployed young people was symptomatic of
weak cultural support for Ganige’s youth.

In 2015, a University of Goroka research team conducted research in Ganige to see whether the
kuakumba bundle and the Ganige community could support each other. The community would
benefit from the wisdom of old represented by the flutes. In turn, the flutes and some of what they
signified would be given new life. The team investigated the functional elements of the kuakumba,
as well as the current state of knowledge and practice of the flutes. This was done with the intention
not only of preserving them but also to see if they would have lessons for the troubled community
of Ganige. Information was collected both from living flute blowers themselves and from
anthropological sources. To check on the retention of knowledge of the flutes, randomised
interviews were conducted during the Ganige River Festival of 2015. The research design
employed a participatory action approach, which involved trying to understand the community
through collective inquiry. The community members, and especially kuakumba flute blowers,
participated in reflection, and collaborated with the study team to change their community for the
better.

The community at Ganige, with its recurrent problem of tribal fighting, was regularly disturbed,
with succeeding generations being traumatised. Despite its problems, though, it was not lost in
forlorn isolation, but was subject to a variety of influences that pushed it in different directions...
towards the good as well as the bad. In tranquil periods young people went to school, business was
conducted, and church activities were conducted. Yet the slide into tribal fighting, albeit with new
motivations, seemed unavoidable after every national election. Any outbreak of a tribal fight
resulted in a proper melee which sent people running away or had them paralysed out of fear and
despair. And progress was hampered. In a period of relative peace, a start was made anew to get
things going again. But there was always the cloud of uncertainty and fear of new outbreaks of
fighting hanging over Ganige.

The study of the kuakumba, in its various aspects, was part of a greater Kongun Bambun (working
together) project, which aimed at community redevelopment in Ganige. The Kongun Bambun
project tried to help restore reasoned order and purposefulness into the community mindset and
activities. This was done through community building catalysts, and community advocacy to
enable people to express their views and be active participants in community rebuilding programs.

1 The Ganige people of Simbu Province speak the Kuman language, one of a number of languages spoken in Simbu. The
Ganige people are referred to in this paper variously as belonging to either Simbu or Kuman-speaking people.
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Ideas came from many sources: from modern philosophies, legal systems and processes, from
digital sources of information, and from comparisons with the global community. Kongun Bambun
continues to be a work in progress.

The Kongun Bambun initiative did not attempt “to save the people’’ on its own. Human beings are
resilient beings who come up with solutions to improve their own condition. It was no different at
Ganige. People had their own initiatives, which were supported. The Kongun Bambun team was
attentive to the positive initiatives from various sectors of the community itself that would be part
of the common drive for progress. One such initiative was built on the desire of the kuakumba flute
blowers to keep the music and its discipline alive. While this desire existed before the arrival of the
Kongun Bambun team, it needed support and promotion.

The Kongun Bambun team also sought to learn from the traditional Simbu culture that had served
the people well over the ages. The assumption underlying this intentional glance into the past was
that even if material cultural activities of the past were not appropriated with all their particularities,
some forms derived from them, removed from their cultural bed, salvaged, and renewed, could be
universalized and applied in current cultural environments. The kuakumba bundle was ideal for
such a salvage operation. And if they still offered lessons for today, then, those wonderful flutes of
old would not be anachronistic and obsolete.

Kuakumba Music

The kuakumba flute playing produced music with functions. The concept of music with functions
is not a novel concept. Other cultures have similar forms of music. For example, in western culture
the bridal march is music for a wedding, hymns are music for worship, a national anthem evokes
nationalistic pride and loyalty, and bugle calls summon soldiers to events in army camps. Music
has a wide range of functions. Ethnomusicologists such as Siegfried Nadel (1930) and Alan P.
Merriam (1964), studying the place of music in culture, described many functions of music
including emotional expression, symbolic representation and validation of social institutions, and
its use in religious rituals. This broad cover of functions allows for an understanding of the place
of music, including that of the sacred flutes, in Melanesian culture.

The sacred flutes of some Papua New Guinean highlands societies had a central unifying function,
gluing together a web of complex relationships including deep religiousness, fertility,
communication, discipline, gender relations, clan survival and music. The flutes’ unifying function
objectified the intricate interconnectivity of humans with spiritual beings, animals, plants, and the
natural environment. The interconnectivity rode on music powered by individual and communal
psyches. And the sounds were unique and mesmerizing.

The anthropologist Kenneth E. Read, who lived amongst the Gahuku people of Goroka during the
1950s and 1960s, probably best captured the depth of what he described as an alien sound. He was
carried away by its notes heard in the predawn chilly air of the mountain village he lived in. He
wrote that the sound of the flutes eluded description. “It had too many different elements and
contradictions, the music was based on an entirely alien scale” (Read, 1966). On hearing the flute
duets he described hearing shrill notes fluttering around deeper cries, urging the stronger notes to
fulfil them “like vultures wheeling in a cloudless sky, depending on their predatory fellows” (Read,
1966). This poetic metaphor provides a window for the modern mind into the phenomenon of the
sacred flutes in their living context.
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The kuakumba flutes, with their accompanying rituals and significances, were commonly found
across the Eastern Highlands and Simbu Provinces, in other places in the central highlands of Papua
New Guinea, and in West Papua, although with different names in different places (Hays, 1986;
Herdt, 1981, 1982). Amongst the Simbu people, the word kuakumba is derived from two words in
the Kuman language: kua means ‘bird’ and kumba, ‘stick’ or ‘hit’. This was known to the
researchers and recorded by anthropologists. The ‘hitting” can refer to the strict discipline,
including corporal punishment, which initiation candidates endured (Niles & Webb, 1987). But to
“hit with a stick” could also refer to the sound made by players of the bamboo flutes. Elders
interviewed by the research team confirmed both these interpretations.

A slapping technique, applied onto the sound hole, was used to produce the ghostly notes of many
kuakumba patterns, including the mbare pattern. Considerable practice was required to master the
patterns. Flute blowers, especially acolytes, needed long hours of practice in the nights preceding
sumptuous festivals like pig-killing ceremonies in which the flutes would announce the

onset of the festival.

Figure 1. Simon Kua and Peter Ambane playing a kuakumba pair accompanied by young trainee

The kuakumba flutes were usually played in pairs, as seen in Figure 1, exclusively by men, in a
call-and-response manner in which the second player imitated the first player’s pattern. This was
done in two ways. Either the players’ first and last notes overlapped each other or each player
played immediately on the beat after the other’s last note. This required a skilful ability of the
players to keep in sync with each other rhythmically, and if successful, resulted in a continuous
ostinato of the rhythmic, enchanting and mesmerizing sound.

The kuakumba flute had different names according to clan moieties and their respective musical
patterns. These flutes and patterns were taught to acolytes according to the levels of difficulty of
the patterns, following recommendations by mentoring elders. The progress signified various
stages of a boy’s initiation into manhood. For example, the dingi or dinki goglom was the first flute
and pattern that initiates learnt to play in the men’s house. Dinki signified a young unmarried lass.
The introduction of an initiate to this pattern was a preparation for courtship and then marriage.



KUAKUMBU: ANCIENT FLUTES 5

The dinki pattern was played in triplet. A more complex pattern was the wambongro. This pattern
required a combination of a vocal bark and blowing through the flute. It described ‘a dog chasing
a cuscus’.

The mbare flute and pattern meant to ‘gather the pigs’. This pattern was associated with pig-killing
ceremonies. Each member of a pair of players imitated each other’s overlapping notes similar to
the call and response pattern found in a classical canon. This pattern was the hardest to play and
took years to be played well and in time.

There were many different patterns that were suitable for various occasions. Hence, the musical
patterns of melodies were not unvaried sounds but distinctive tunes (Hays, 1986). The variations
were also tied to clan identities and ownership of the melodies. The claim of ownership for flute
melodies continues to the present day. Dilu Stanley, a flute blower from Kup, said his clan’s melody
was known as Bare. He said members of other clans who attempted to play his melody would
infringe on his clan’s preserve. The various clans have their own melodies over which they also
have exclusive ownership rights. Some young people who were interviewed did not know about
their clan ownership of the flute melodies.

Kuakumba: Source of Spiritual Power and Discipline

In the traditional Simbu culture of old, the kuakumba, with its bundle of rituals and significances,
had a central role not dissimilar to an ecological “keystone”. In an ecological system there are
certain species upon which the entire system depends. They hold everything together, such that
their removal would result in the collapse of entire eco-system. In a society, cultural keystones are
also found. For example, dispensing with the judicial systems or institutionalized structures of
leadership in modern society would cause the crumbling of social stability. In traditional Simbu
society, the kuakumba played a central role as the keystone of social unity, identity, spirituality,
power, and education.

The sounds of the kuakumba were attributed to supernatural birds. Other flute cults in Papua New
Guinea and West Papua featured supernatural bird figures (Hays, 1986). In Simbu the sacred spirit
bird was believed to appear before a grand pig-killing festival known as bugla ingu, which is hosted
at intervals of five to ten years. The spirit bird appeared to magically fatten pigs before they were
slaughtered (Bergmann, 1971). Kuakumba sounds also had a communicative role in the festivals.
Blown and heard, it summoned people for the festivals (Hays, 1986). Religiously, it was the
kingpin, the heartbeat, the primary source of spiritual power of the pig festivals.

The kuakumba sounds were also linked to other ceremonial activities. Among the Wahgi people,
whose lands border Ganige, the pig-killing festival known as kong garr had several interrelated
primary activities. The first of these activities was a ceremony marking the link between a planned
festival and the previous festival. The ceremony was known as “the retrieval of the stick ceremony”
or ekka. The first pig killed was sacrificial. In a fertility ritual, the blood from that pig was sprinkled
on sweet potato vine cuttings for planting, and on string bags and gardening digging sticks, the
tools of harvest (Awi, 2014). The club used to kill the sacrificial pig was then hidden in a secret
place until the next festival (Awi, 2014). The construction of pig-holding houses and firewood-
storage houses would proceed. When construction was completed, the kuakumba melodies, or kai
derbar, as they were known in the Wahgi language, sounded. This musical beckoning call was
followed by the large-scale slaughter of pigs and the hosting of activities such as courtship and
marriage, the initiation of young men, death payments, and the honouring-of-ancestors ceremonies.
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In its ritualistic entirety, the kuakumba served a ceremonial role with spiritual significance and a
social role of the highest order in Kuman and Wahgi speaking societies, as well as in other societies
that had it. Because of its close link to the large pig kills, during which thousands of people gathered
and a wide variety of social activities were held, the kuakumba ritual bundle and bugla gende
combination was like the central organising whirlpool of societal and ceremonial life.

The kuakumba flutes and the powers placed in them were kept in the men’s house or yagl yungu.
Men discussed clan governance in the men’s house, an exclusive club (i.e., excluding women,
children, and members of other clans) which was a sanctuary of spiritual power. Laws and
disciplines, life sustenance, the interplay of gender antagonism and attraction, clan identity, and
masculine maturity and strength were objectified in the kuakumba and protected in the men’s
house. Played when an enemy leader was killed or after a successful raid (Nilles, 1950), a clan’s
kuakumba melody was a claim of strength and a song of boasts.

Women were intentionally set up as the opposition in the game of secrecy. The kuakumba power
bundle was the primary symbol of male hegemony, and was used to intimidate women and children
and perpetuate male—female antagonism (Hays, 1986; Herdt, 1981). The intimidation of women
was linked to the authority of the man (Nilles, 1950). But it was not simply an instrument of
suppression. Women and children were purposely kept ignorant of a secret, the secret of the
kuakumba. They were not allowed to see the flutes or see the link between instruments made of
bamboo and mythic spirit birds. Why were they kept out of the secret? Whilst this was a pre-
scientific cultural practice, the intuition behind its origins may have support in science.

The psychological benefits of keeping the secret of kuakumba from the women, in terms of the
consequent strong bonding amongst the men and greater success on the battlefield, have not, to our
knowledge, been investigated within traditional Melanesian culture. While most psychological
research details the detrimental effects of secret keeping, new research suggests that secret-keeping
can be beneficial. Keeping secrets amongst a group of highly interconnected individuals has been
known to enhance trust and motivation and to affect social and organizational life (Slepian, 2018).
This research suggests that keeping the kuakumba secret from women would have served to
intensify bonding between the secret keepers, and further, to enhance their performance on the
battlefield. The supressing of negative emotions has been shown to be beneficial for interconnected
people, especially if negative emotions that emanated from repulsion of self-sacrifice were
accepted for the benefit of the group (Le & Limpett, 2013).

Amongst the Gahuku and other peoples of the Eastern Highlands Province, the revelation of the
sacred flutes (known there as the idza nama) to initiates was coupled with the excruciating pain of
nose-sawing with saw grass, and the discomfort of cane swallowing. The flutes were revealed in a
small hut by a creek, when the initiates were made to confront grotesque figures. Shock and pain,
therefore, accompanied entry into the secret brotherhood. Amongst the Simbu, discomfort was
observed in the practices of forcing slow-learning initiates to have stinging nettle rubbed onto their
tongues and subjecting them to corporal punishment. In the precolonial era, when tribal warfare
was part of the way of life, the secrets of the kuakumba were a powerful mechanism for clan
bonding and enhancing performance in fights.



KUAKUMBU: ANCIENT FLUTES 7

Battle against Extinction: A Fight to Save the Kuakumba

The complex kuakumba bundle, a once precious item of Simbu culture, was facing extinction.
During the Ganige River Festival of 2015, we discovered, much to our dismay, how little
knowledge young people had about the kuakumba and all it signified. To assess the extent of their
knowledge, young people amongst the crowd of people at the Festival were randomly selected for
interviews. One bank of the Ganige river, from one end of the festival area to the other, was chosen
as a transect, and individuals were chosen randomly (every tenth person) along that line. A total
of seventeen young persons between the ages of 15 and 21 years were approached for their views.
Five refused to participate. These five were young and shy. Of the twelve participants who
answered questions, five had no knowledge at all of the kuakumba, and another five were either
uncertain or had very vague knowledge of it. Only two had certain knowledge of the cultural relic.
If this was indicative of the Ganige youth at large, it would mean the significance of the kuakumba
has been lost to over 80 percent of its young people.

In Simbu, the kuakumba and its religious and cultural significance, and indeed the flute melodies
themselves, was largely forgotten. Indeed, it would have been totally extinct if it was not for a
small group of enthusiasts. Twenty flute blowers participated in the Ganige River Festival of 2015.
These flute blowers came from all over Simbu, including Kerowagi, Kup, Gembogl, and Sinasina.’
These last custodians of the flutes made appearances in all the shows. But was it a futile exercise
to try to preserve the sacred flutes of the Simbu? Was it worth the effort to seek their preservation?

Melanesian societies have had elements of culture, drawn from the interaction of the people with
environment and amongst themselves, since time immemorial. These elements were unique, and
represented treasure troves of human experience. With the deluge of Western philosophies,
religions, and modern influences, many of these cultural treasures suffered from indiscriminate
and careless abandonment, or from disuse due to redundancy.

Nostalgic romantics lament their loss, but shouldn’t every human person who wants to safeguard
those treasures, which have arisen over centuries, also be concerned? For the study team, the
interaction between communities and traditional expressions of culture provided precious lessons
for people of all ages about the complex dimensions of human reality, and were not discardable
fossils.

In the Gahuku society, where Read worked, and in much of Eastern Highlands Province the sacred
flutes have become extinct, their sounds and significance lost. The children of the old flute blowers
fumble even over the names of the melodies and the clans they represented. In the neighbouring
Simbu Province, the sacred flutes have become mostly cultural relics that make occasional
appearances at shows as eccentric musical instruments.

We interviewed the following six kuakumba flute players from Simbu Province during Second Ganige Festival, 17-19
December 2015:

Kua Gogl, from Kindikane Clan, Ganige Village, Kerowagi District,
Karl James, from Kindikane Clan, Ganige Village, Kerowagi District,
Dilu Stanley, from Kup, Kerowagi District,

Kaugla, from Kup, Kerowagi District,

Thomas Kua, from Kamtai, Sinasina-Yongamugl District,

Sil Gare, from Kamtai, Sinasina-Yongamugl District.
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The blowing of the kuakumba flutes was featured at the Ganige River Festival. The music was
powerful and drew crowds, but this once powerful pillar of Kuman society was now a sad shadow
of its past, sustained by nostalgic elders. The kuakumba and all it entailed in the traditional society
bonded the world of the living with world of spirits. It carried profound religiousness, clan pride,
discipline and supplication for a thriving life. It was a whirlpool towards which everything fell.
This ancient cultural centre of gravity has been replaced by new dynamic organising systems such
as new religions and socio-political organisations. It has passed rapidly to the threshold of
extinction.

Dilu Stanley and Kaugla, from Kup, who came to the Ganige River Festival in 2015, were among
the remaining Wahgi custodians of the old musical instruments and their melodies. They said they
came to play their music at the festival not only to showcase it but also to move for its preservation.
Dilu said in tok pisin, “em tumbuna samting ol laik lusim so mipla kam soim gen long ol bai holim
1 stap.” This can be translated as: “the kuakumba was something of the ancestors that was facing
extinction and we’ve brought it to the festival to support its preservation.” He also echoed the
voices of old about the significance of the kuakumba for pig-killing festivals when he said, “ol laik
kilim pik, mambu ya save singautim man.” In other words, the sound of the kuakumba was a known
signal to all about a forthcoming pig kill.

The kuakumba flutes were featured at Ganige River Festival to promote both the music and the
traditional discipline it represented. There has been some interest amongst some young people in
the kuakumba story, so hopefully its music, if not its discipline, would be preserved. Kua Gogl, a
flute blower from Ganige who learnt the flute from his father, said he was teaching some children,
including his own, and that he was confident the knowledge would be passed on.

At the Ganige festival, kuakumba flute players were interviewed about their perceptions of the
musical instrument and the wider value system it upheld in the olden society. Thomas Kua and Sil
Gare, from Kamtai in Sinasina District affirmed that the kuakumba formerly provided support for
traditional ‘law’. The sacred flutes symbolised law and authority in that society. It was obligatory
for all young men to pass through the men’s house and to learn the disciplines of the flute, along
with other adult responsibilities such hunting, gardening, and raising a family.

Lessons of the Kuakumba for Today

If the men’s house and the kuakumba flutes and beliefs surrounding them were such central items
of Simbu culture, the research team was interested to know how the Simbu people have fared with
their demise. Members of the community felt that generally people coped well because of new
organising systems and authority structures such as governmental and judicial systems, a modern
economy with its support systems, education, health systems, and new religions. Yet older cultural
roots were deep and their loss continued to influence the local communities. Community members
reported that the respect of many young people for elders was not as it had been during the era of
the men’s house that gave prominence to the kuakumba flutes and their accompanying cultural
values. New leaders were persons with money, education, or gun-power, and not necessarily those
endowed with wisdom and the experience of age. Tribal fights erupted at Ganige because of the
claims of new types of leaders on clan loyalty, backed up by money and guns. When a fight was
brewing, the voices of religion, governmental laws, and common sense were not easily heard, and
when the storm was in full fury, they were all but inaudible. Even tranquil periods were not without
elements of disharmony. The levels of drug and alcohol abuse and phenomenon of sugar daddies
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during those periods spoke of an abiding presence of despondent and directionless youth. The
causes of these disturbing phenomena were many, but the lack of an organised and unified
community, with societal structures that determined norms governing behaviour were high on the
list of causes.

From this study the following lessons derived from the kuakumba teachings, and from an
observation of their place in traditional community dynamics, were proposed for Ganige and other
communities.

Structured communities provided codes of conduct for their members. Communities concerned
with moral uprightness tried to form members who were capable of making ethically good
decisions in situations requiring moral choices. They would also provide general guidance about
good living. Adolescents and young adults in the village who dropped out of school or were
unemployed, needed to be captured by strong support groups that provided channels for purposeful
behaviour. Otherwise those young people risked following their peers into drug dens and alcohol
abuse circles.

Church groups or clubs could provide support for their members by reinforcing member identity
with rules, histories, anthems, flags, discipline, and ethical codes. In the traditional men’s house,
young men were constrained by participation in compulsory rites of passage. It was not possible to
bypass the gateway to clan admission. Such constraints were no longer practiced in Ganige because
clans no longer had rigid control structures that supported character formation. Alternative support
structures available to young people included sports and religious groups. These structures would
foster character formation through sports training and religious guidance. Character formation
would commence after an individual had been admitted to the sports team or religious group and
be strengthened over time.

One lesson drawn from the discipline associated with the kuakumba rituals was that pain suffered
for the communal good served to reinforce coherence of interconnected members. Could this
mechanism be used as a unifying mechanism in modern-day groups in at Ganige? Would it work
if recruits of a church group or a social club were led to accept tests by fire? This was an interesting
proposition that was considered workable. However, community members felt that it was necessary
to be mindful of harmful consequences before testing this mechanism.

School cult groups, prevalent in Papua New Guinea, adopted precisely such mechanisms for
consolidating group identity and member interdependence. The groups used so-called “generation
names” to provide identities for new members, and inducted them through painful initiation rituals.
These mechanisms worked, but for harmful ends, and included the use of sex, alcohol, and drugs.
The cults applied all these cultural mechanisms for member cohesion and group sustainability to
devastating effects.

How could kuakumba cultural mechanisms of group strengthening be used in beneficial ways?
Different applications were considered. For example, in a church youth group, the participation of
members in physically and mentally strenuous projects, such as trekking or mountain climbing,
would serve the same purpose. Group activity, though, would need to be designed into the programs
to allow for interconnectivity and interdependence. The research team thought about other
possibilities.
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A strengthening of ethnic groups and clans was probably not desirable, as they provided scenarios
for conflict along ethnic lines. It has been observed time and again that when fights break out from
inter-clan or inter-tribe rivalry, people living in heterogeneous communities separated into the
ethnic groups they identified with. In cities and universities, the ethnic demarcations, which were
highlighted in conflict, sometimes expanded to include districts and provinces, for example, the
Simbus against the Eastern Highlanders, or Tolais against the Sepiks. For this reason, community-
building strategists chose to avoid suggesting the strengthening of ethnic groups, and suggested
instead the support of alternate groups. Such groups included churches, business associations,
schools, sports clubs, recreational clubs (for example, fishing clubs, mountain climbing clubs,
caving clubs, trekking clubs, cycling clubs, debate clubs), professional associations, and political
parties. These could have identifiers such as logos, flags, anthems, and rules. The involvement of
members in joint voluntary work would strengthen their interconnectivity, especially if they
expended their energy for no personal gain but for the good of the group.

At the national level, the interconnectivity of citizens is strengthened when its citizens are prepared
to suffer pain for their shared country. War has been known to forge national consciousness. For
example, the national consciousness of Australia and New Zealand were shaped in the war efforts
of World Wars I and II when their citizens marched off to the battlefronts to suffer and die for their
country. Some people consider the battle at Gallipoli, the first major battle involving Australia as
a nation, as the country’s birthday. In that campaign 8141 Australians were killed. All paid the
ultimate price for their country. Their memory galvanizes Australian national consciousness every
year on anzac Day.

In peaceful times something else could be substituted for such sacrifice. One suggestion for Papua
New Guinea was a year of compulsory enlistment of young people into a national service, when
they are given the opportunity to serve their country. Many countries had such programs.
Switzerland has mandatory military service for all able-bodied men and voluntary service for
women between the ages of 18 and 26. Israel’s national service involves a military call-up for both
men and women. Other countries that have or have had national service programs include Sweden,
Thailand, Taiwan, and Singapore.

In our proposal, young people in PNG would be called up for national service that included,
perhaps, six months of military training followed by six months of civic service. The civic service
could involve the participation in environmental clean-up brigades, and in teams that worked on
farms, sustainable logging programs and in home building. All Grade 12 graduates would be
compulsorily enlisted. Those not in schools could join when they were between the ages of 18 and
26.

During the year of national service, all conscripts would have to adhere to rules aimed at reducing
selfishness and accentuating character building. It was proposed that disciplined training required
abstinence from alcohol, drugs, smoking, betel nut chewing, and sex, and insistence on punctuality,
strict work programs, cleanliness, hygienic practices, and standard dress codes. It was felt that the
daily routine should include prayers in mornings and afternoons led by chaplains, the singing of
national anthem and other patriotic songs every day, and courses in ethics and civics. It was also
felt that physical exercise would be an indispensable part of the training regime.

Secret-keeping was utilised to give additional power to the kuakumba ritual and men’s house for
strengthening the interconnectivity of male members of a clan. This same secret-keeping
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mechanism could be used as an instrument for nation building. The proposal is that secret-keeping
be appropriated into the National Service in a conditional way. The nation’s legal frameworks
would not allow for any compromise of an open and fair society. For this reason any “secret” would
not be of a cultic nature such as signalled by secret handshakes, cryptic words and symbols, or
harmful agenda. Instead, the secrets shared with national service enlistees would be secrets to
success, for example, “The 10 Steps to Success”, that all enlistees memorised. The steps would be
an open secret of PNG citizens, much like the kuakumba totem was an open secret of men. They
would not be published, kept in written form, or shared with non-citizens. An additional secret, that
could change from time to time, would be one national target that enlistees were taught to fixate
on. Whether the Constitution would allow for such secret keeping, though innocuous and with
intended good outcomes, is something for legal minds to discuss.

As for the kuakumba melodies? They could be used by sports teams and other groups as their theme
music. For example, the Simbu Warriors and the Goroka Lahanis rugby teams could be lead to the
playing field by their kuakumba flute blowers. Village teams, likewise could have their own
kuakumba melodies, some old, and some newly composed, or warrior calls that powered them.
Coastal teams may prefer more familiar garamut drum beats and conch shell sounds as their
rallying calls. In these ways, the old sounds could be kept alive and continue to be powerful
stimulants of performance.

A Chaotic System of Community Building

One of the major functions of the kuakumba rituals was to call together the community for the pig-
killing festivals, which was linked to ceremonies marking the initiation of young males and other
ceremonies. The system of organising the festival was complex. Information for this write up was
taken from anthropological sources as well as interviews at Ganige.

These pig-killing festivals were held at intervals of five to ten years following an intense period of
preparation. Paula Brown describes the sequence of events involved in the preparation for the pig
festival and its hosting (Brown, 1978). The flutes were first played to announce the intention of
holding the festival. Soon after, the tribe’s men and women concentrated on cultivating food crops
and raising pigs for themselves and for the festival.

Pigs would be shared out to relatives, who helped raise and fatten them. Traditional dress, such as
plumes, feathers, belts, armbands, aprons, and other ornaments, would be prepared. A dancing
group from the host community would sing at neighbouring villages to provide a preview of the
imminent celebration and drive up the festival fever. Courtship parties that would lead to tribal
marriages were held.
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Accommodation for hundreds or thousands of guests would be built at the festival sites. Other huts
were built for food storage, and for keeping tethered pigs and butchered pork. There would be no
work in the gardens and other laborious activity, as people became fully engaged in the celebration
and its related activities. The storage huts were filled with harvested foods that were sufficient for
the upkeep of all the guests and for food exchanges. It was also a time of family reunion as relatives
from different villages came and spent time together.

Large open pits for the disposal of rubbish were dug and stone ovens and firewood were prepared.
Boys’ initiation ceremonies, marriage payments, death payments, and indemnity payments to allies
were organised and completed (Brown, 1976). These were accompanied by singsings, orations,
and exchange of payments and gifts. Offerings of pig jaws, blood and fat were made at a shrine
known as the holum. During the slaughter of the pigs, and subsequent sharing of pork and food,
there was a hive of activities related to food preparation and distribution.

The chaotic movements of people and communities as reflected in their activities during the pig-
killing festivals ultimately resulted in an overall order that unified their individual undertakings
and behaviours. The order emerging out of chaos suggested the existence of a chaotic system,
formed by individuals, who came together in various dynamic interactions towards a harmonious
outcome. The men’s house and the clan leadership house in it provided the operational structure
for the organisation of the festival. This involved the coordination of individuals and their
contributions.

Our research group suggested that the study of the kuakumba ritualistic bundle, and its applicability
in community dynamics, revealed the presence of attractors as described in chaos theory.
Attractors are stable states that emerge from chaotic processes. When the large pig-killing festivals
were hosted, signalled by the kuakumba flutes, they involved the coordination of different clans
and many individuals. Individuals and their families and small groups brought their unique
attributes into the chaotic mix. As they approached the festival grounds they were drawn into a
whirlpool of activity that appeared chaotic but ended with a stable and harmonious outcome.

Present-day analogues of this social dynamics that could be studied include modern-day festivals
and other communal programs that are comparable to stable whirlpools. Whilst a community is
composed of conscious human beings who operate according to established structures, the infinite
number of variables shaping individual actions point to the existence of chaotic arrays out of which
the stable states eventually emerge.

Bénard cells, which are a type of attractor or dissipative structure, are well defined cohesive
formations that emerge at the end of chaotic convections in boiling liquids. They are made up of
symmetrically cohesive, and similarly well defined, smaller units. The larger integrated formation
appears somewhat like a beehive with its constituent cells. These physical objects provide an
analogy for a harmonious community consisting of small groups that have their own identities.
The small groups are compared to the small well-defined cells of the Bénard cells, and the larger
community, the harmoniously composed whole.
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Conclusion

The kuakumba flutes, with their ritualistic functions and associated cultural teachings, were
important in traditional Simbu societies. Taken together as a bundle they objectified a clan’s
cohesion through its identity, religiousness, and discipline. The music of the sacred flutes, with
all its variability, was unique. Only a few old men could still play those melodies. The ritualistic
functions were no longer used. The discipline associated with it was still remembered by some
people but not directly practised. Yet the music and all it represented was a precious item of the
culture that was not yet extinct. The efforts to revive it for new generations of people at Ganige
could achieve a valuable end. It was the hope of the research team and research participants that
these efforts were not futile but would be successful.

The sacred kuakumba flute bundle will probably not be preserved in its pure forms because of
the presence of new religions and governing systems. Nevertheless, there are important lessons
which can be drawn from it that could be repurposed, and provide direction and strength to
peoples of every age. The unique sounds of the bamboo flutes and the philosophies they carried
are a treasure for Simbus, and Highlanders in general, that need not be lost.
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Computer Security in Papua New Guinea: The case for encryption

Lakoa Fitina and Knox McKen
Abstract

The world is becoming a much more connected place with the advent of the
internet. Each year more and more people depend on the internet to conduct
business, to communicate, and often simply to store data for future use. Thus,
the security of these documents and these communications is of paramount
importance. In this paper we promote the importance of applying security
concepts to networking in Papua New Guinea (PNG), and promote the case for
careful implementation and analysis of security needs in the PNG context,
specifically with regard to encryption of documents, to preserve these as well as
to keep them private.

Introduction

It has been said that the “internet is the centre of the known universe”, and that “security” will be
the number one issue (Grygus, 2018, p. 1). This is because when a person is on the internet, he is
connected to millions of other people who are also on the internet. So, potentially, any document
you save on the internet, or any communication you conduct over the internet can be accessed by
literally millions of other users if they know how to.

According to the United Nations Office on Drugs and Crime (UNODC), in 2011 “more than one
third of the world’s total population had access to the internet, and over 60 per cent of all internet

users are in developing countries, with 45 per cent of all internet users below the age of 25 years”
(Malby et al., 2013, p. 13).

The internet is not the only network there is. There are mobile phone networks. Mobile phone
technology has been so easily adopted by Papua New Guineans that, according to Cave (2012, p.
9), 75 percent of individuals over 18 years of age owned a mobile phone in 2010. We expect that
this figure would be much higher in 2018.

Mobile phone technology has made it easier for people to go online. A person with a mobile phone
can connect to the internet or to another network for banking or other purposes. Each method of
connecting a mobile phone to others relies on a specific technology (or technologies), each of which
has its own security issues.

In this paper the term ‘secret’ is used to refer to data or information that only a select group of
people should have access to. No-one outside of this group should have access to this data.
Members of this group are said to have authorized access to the secret. By security we mean the
processes or methods by which secrets are kept secret. Security has three basic objectives:
confidentiality, integrity and availability. Confidentiality ensures that the secret is kept private.
Integrity ensures that if the secret is communicated or transported from one person to another, that
it is intact and that the person(s) receiving the secret gets essentially the same data as the person(s)
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authorized to send it. Finally, availability refers to the processes that ensure that the secret is
available when it is needed by any authorized person or group.

Sending and receiving secret messages between authorized parties require some form of trust
between the parties involved, as well as in the communication system they are using. Storing secret
information online also requires some form of trust in the online system. Modern society has come
to trust systems like the legal systems, banking systems, and transportation systems (Schneier,
2012, p. 6). Similarly, society has recently come to trust internet-based information and
communication systems to handle business transactions, banking, and so on. But there are parties
with motives such as financial gain who would break the network of trust in these systems to satisfy
their intentions. This is where security is important: to induce and maintain trust between the parties
involved in the communication, handling and storage of data, information or knowledge considered
to be secret.

Keeping Secrets in Papua New Guinea: In Times Past

Papua New Guinea is a country in the South Pacific, north of Australia. It is a country rich in culture
and tradition, with over 800 distinct languages that are used by over 7000 cultural groups. In many
communities in Papua New Guinea, keeping secrets has been an important, indeed, an essential
part of the culture. In these communities, it is deemed important to limit certain knowledge (that
is, secrets) to a select group of people (Bonnemere, 2004; Herdt, 1997, p. 1).

An example of secret-keeping is the initiation rites that some tribes have. Often the group of young
people to be initiated are required to live temporarily in some ‘secret’ location, where they are
schooled in various sacred knowledge. This is frequently accompanied by the scarring or
transformation of some part or parts of their bodies (often just the skin) to signify transition from
childhood to adulthood. During these times specific skills are often taught, skills that they would
not otherwise have. These rituals transfer knowledge from the older to the younger generation in a
way that emphasizes their cultural importance. At the same time the group undergoing the rituals
are empowered in a special way.

Examples of secret rituals include scarring of young men to look like crocodiles (Cheer, 2014;
Herdt, 1997), the duk-duk rituals in East New Britain (Graf, 1898), and fishing rituals in the
Trobriand islands (Homans, 1941).

Usually no encryption is involved in the case of these rituals. Instead, secrecy is maintained by
other means, for example by the use of fear. There is protocol for communicating secret messages.

In modern times, some of the rituals which would have been limited to only a select group,
frequently men, are no longer secret. For example, some aspects of the duk-duk rituals in East New
Britain are now on public display and may be performed for visitors on special occasions.

Many previously sacred, secret rituals and customs are now open to the public, in that the public
can witness them. But the act of putting these sacred rituals on display may diminish their
importance or significance; this is precisely why they need to be preserved. Furthermore, they need
to be preserved primarily for the people who would naturally inherit these rituals.
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Not all knowledge is secret, however. Much cultural knowledge is common knowledge. Cultural
knowledge is often exchanged with other communities. But the need to preserve common
knowledge is no less important than the need to preserve that which is secret.

The culture of a people is their identity. Culture distinguishes a people from other peoples and
cultures. For a society to operate practically and effectively, its members must maintain strict and
constant adherence to the components of their culture (Wahab, Odunasi, & Ajiboye, 2012).

Furthermore, according to Sithole, Naser, and Guadgero (2015), local and cultural knowledge often
helps people to become resilient in the face of natural disasters and can even reduce disaster risk.
Thus, cultural knowledge should be harnessed and protected.

There is, therefore, a need to ‘capture’ these rituals via modern technology and preserve them so
that future generations have access to them. Further, access to these records should be determined
by the rightful owners of the knowledge.

Keeping Secrets in Papua New Guinea: In Modern Times and Beyond

Modern times have caught up with PNG. Children have to go to school. Universities are struggling
to cater to the demands of educating new generations of leaders and technologists. Hundreds of
hospitals and clinics operate throughout the country to take care of the sick. Miners extract minerals
from the earth. Truckers and pilots move people and goods from one part of the nation to the other.

All of these activities involve the use and communication of data and information. Data adds value
to the people using it. Therefore, it needs to be protected on a daily basis, indeed, always.

Imagine a doctor who needs to look up the medical history of a patient in order to make a decision
on what treatment to give. The data needs to be accurate. The data should be free from corruption.
The data should not have been tampered with, otherwise the doctor could make a wrong diagnosis
and prescribe the wrong treatment.

Government documents may need to be transmitted from one place to another. Most such
documents need to be protected, so that the data is not intercepted along the transmission route and
then modified or used for the wrong purpose.

Trade secrets are knowledge that needs to be protected to prevent the disclosure of an original
invention or process.

Papua New Guinea is no longer isolated, as it is linked via communications technology and
transportation to other parts of the world (Cave, 2012). Mobile phones are being used to access the
internet; more and more people are communicating via Facebook and other internet-enabled social
media. Data and useful information are transmitted via the internet, some through social media.
For example, social media is now being used by healthcare providers to record and communicate
data and information on diseases (Cave, 2012, p. 12). Mobile devices are also increasingly being
used by employees to connect to corporate networks over the internet to access data such as email,
documents, contacts, and agendas.

The use of ICT technology has the potential to address the Pacific region’s demographic,
geographic and economic challenges (Cave, 2012). Thus, it is very important to keep data safe.
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When data is transmitted over a network, there is always the potential for people who are not the
intended recipients to intercept the data. In some cases the data may be modified and then sent on
to the original recipients. We take up this issue in the next section.

Technology is continuously changing. In addition to the benefits it brings, there are also new
challenges like use of newer techniques and tools in managing security. An example is the use of
cloud technology. With cloud technology, a cloud service provider stores and manages data so that
a business entity or individual can store and access the data over the internet without worrying
about the maintenance and operation of the data storage system. A common cloud service is G
Suite (which includes tools like Gmail and Google Drive), which is provided by Google. When
data is stored in the cloud, there is also the potential for the data to be compromised or lost (Jansen
& Grance, 2011). Cloud computing, like other new technologies, introduces new set of challenges
in data security in Papua New Guinea.

Toward Relevant Laws and Protocols

The United Nations, through its Office on Drugs and Crime (UNODC), claims that at least 2.3
billion people, equivalent to more than one third of the world’s total population, had access to the
internet in 2011 (Malby et al., 2013). It further claims that certain computer related activities have
been recognized as crimes since the 1960s. The United Nations recognizes the need to create laws
to prevent these crimes.

Interestingly, the United Nations also proposes that, “Academic institutions represent an important
partner in cybercrime prevention through knowledge development and sharing; legislation and
policy development; the development of technology and technical standards; the delivery of
technical assistance; and cooperation with law enforcement authorities” (Malby et al., 2013). In
light of this proposal, this paper outlines methods of safeguarding data that academics can help to
implement.

UNESCO, in a meeting in Paris in 2003, stated that one of its objectives is to “safeguard the
intangible cultural heritage” of the world (UNESCO, 2003). It defines intangible cultural heritage
as “the practices, representations, expressions, knowledge, skills, as well as the instruments,
objects, artefacts and cultural spaces associated therewith—that communities, groups and, in some
cases, individuals, recognize as part of their cultural heritage.” It notes that “safeguarding” refers
to the “measures aimed at ensuring the viability of cultural heritage” and recommends adopting
policies aimed at promoting the functioning of intangible cultural heritage in society. In this
context, it recommends that parties (presumably relevant government bodies) foster scientific,
technical and artistic studies, as well as research methodologies, with a view to safeguarding
intangible cultural heritage.

Asia Pacific Economic Cooperation (APEC) is a forum of Pacific Rim member states that promotes
free trade among its members. It currently has 21 members, including all countries with a coastline
along the Pacific Ocean. In 2005 it proposed a framework to enable regional data transfers to
benefit consumers, businesses, and governments. This document states that “Ministers have
endorsed the APEC Privacy Framework, recognizing the importance of the development of
effective privacy protections that avoid barriers to information flows, ensure continued trade, and
economic growth in the APEC region” (APEC Secretariat, 2005, p. 3).
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This framework emphasizes the importance of global commerce and the free flow of information,
rather than the right of privacy per se. The framework leaves open the question of implementation:
How are the members of APEC to implement this framework?

The Institute of PNG studies (IPNGS) has operated from 1974. The stated objective of IPNGS is
to research, record, and interpret all aspects of traditional indigenous culture in Papua New Guinea.
The institute established a folklore library, a tape and sound library, a film project and a
publications program (IPNGS, 2019). In pursuit of their objective, the institute recorded a
considerable amount of data on tape, cassettes, discs, films, videos, CDs, and DVDs. They also
stored thousands of photos, books, articles and theses (Burton, personal communication).

Cybercrime refers to offences committed using electronic devices, systems and/or networks.
Cybersecurity is the deterrence of cybercrime. Cybercrime and cybersecurity issues present a major
concern for law enforcement throughout the world. Emerging technological advances have meant
that these issues are high on the agenda of governments, and regional and international
organisations (PNG Government, 2018).

The PNG government has seen the need for the development of a legal and regulatory framework
to guide policies about combating cybercrime. More comprehesive in its aims than the APEC
Privacy Framework, The National Cybercrime Policy (PNG Government, 2018), is such a
document. This policy framework, which has gone through various revisions, states that such
policy will, among other things, help protect Papua New Guinean communities from cybercrime
and preserve culture and traditional values.

Following the National Cybercrime Policy, the Cybercrime Code Act 2016 was passed. It is now
illegal to have unauthorised access to information or data considered sensitive, where one
intepretation of sensitive data is “any data or content that is intented for restricted use or specified
persons only” (PNG Government, 2016). The nature and use of secret cultural knowledge, as
described in the previous sections of this paper, qualifies it to be classified as “sensitive” in the
legal sense of the word. Therefore, cultural knowledge considered secret by traditional
communities in PNG should be protected just as other sensitive information or data like personal
identifiable information (PII).

Access benefit sharing (ABS) refers to the fair and equitable sharing of the benefits arising out of
the utilization of genetic resources. Kwa, Kamene, and Koni (2016) discuss a possible ABS
framework for Papua New Guinea. They discuss, among other things, the exchange of information
between parties. This information can be technical, scientific, socio-economic research, training
and surveying programs, specialized knowledge, indigenous and traditional knowledge, or
biotechnology.

It is evident from these discussions that there is worldwide concern for preservation of the cultural
aspects of societies. So far, neither the United Nations, nor APEC nor any government has specified
how sensitive data is to be protected. They propose policies which are general and often abstract,
and which have yet to be translated into actual methods or tools.

IPNGS did a commendable job of storing cultural data. However, we feel that this is not sufficient.
Presumably, anyone can access this data. We believe that in order for the storage of culturally
sensitive data to make sense, only the people who ‘own’ specific cultural data should be allowed
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to access that data. Scientific and mathematical tools should be employed to ensure that only certain
groups can access particular data. We deal with these tools in the next two sections.

Where Encryption Fits In
There needs to be a concerted effort to apply scientific methods to ensure that data that is stored or
transmitted is not stolen or abused, such that only parties who are allowed to can access the data.

The following describes two encryption methods that can be understood by the average user.! The
actual encryption methods to be used on cultural material will depend on the material to be
encrypted.

We propose a method of keeping data safe called encryption. Encryption is the process of
modifying data or information to prevent unauthorized access. Encryption usually involves one or
two keys. If only one key, say K, is used, the process is called a private key or symmetric key
cryptosystem. In this case K is called the private key. This key is kept secret from unauthorized
parties. If two keys are used, the system is called a public key cryptosystem. One of the keys is a
private key and is kept secret, and the other key is called the public key, and it is published.

The first known cryptosystem, the Caesar Cipher, was created by Julius Caesar. In this system
letters of the alphabet are replaced by letters three places to the right. So ‘A’ is replaced by ‘D’,
‘B’ is replaced by ‘E’, and so on. In addition, the alphabet is wrapped around, meaning ‘X’, ‘Y,
and ‘Z’ would be followed by ‘A’, ‘B’, and ‘C’, respectively. For example, the message (called the
plaintext) ‘ATTACK NOW’ would be transformed to ‘DWWDFN QRZ’. Mathematically, the
process involves two steps: the first step encodes or maps the letters injectively to the numbers 0
to 25, using the scheme: ‘A’ — 0, ‘B’ — 1, ‘C’ — 2 -+, ‘Z” — 25. The second step is to add each
number to 3 mod 26. The number 3 is the key, K. The resultant numbers are then mapped back to
letters using the scheme given above. Thus, if this is applied to the message ‘ATTACK NOW’, the
letters are encoded to numbers resulting in ‘0(19)(19)02(10) (13)(14)(22)’. After adding each of
the numbers to (3) mod 26, the message becomes 3(22)(22)35(13) (16)(17)(25)’. Mapping the
numbers to letters now gives ‘DWWDFN QRZ’. This is the encrypted message, called the
ciphertext. To decrypt or get back the original message, one just needs to reverse the process. which
should be easy, if you know the key K = 3.

In practice, the key K in the Caesar Cipher can be any of the integers 1 to 25. The transformation
of the integers in the second step above is then given by ¢(n) =n + K mod 26. To decrypt, one uses
the transformation ¢(n’) = n' — K mod 26.

What the Caesar Cipher does is substitute each letter in a message with another letter in a systematic
way. Thus the Caesar Cipher is an example of a substitution cipher.

Since the Caesar Cipher, many substitution ciphers have been invented. Some of these ciphers are
based on the properties of permutations, or matrices, or other mathematical concepts.

We note that characters in a message do not always have to be mapped on to other characters. For
example, in the Caesar Cipher system the message ‘ATTACK NOW’ need not be mapped to the

See Appendix A for some mathematical preliminaries related to this section. It is not, however, necessary to understand

the mathematics in order to understand the general points of the section.
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ciphertext DWWDFN QRZ’ for security purposes. The ciphertext could just be the string of digits
3(22)(22)35(13) (16)(17)(25)’.

We now turn our attention to public key cryptosystems. Such a system has two keys, one of which
is made public, while the other is kept secret. The RSA cryptosystem works as follows:
1.Choose two very large prime numbers p and g, then calculate n = pq and
m = (p—1)(q—1).
2.Choose a number e, with 1 < e < m, such that gcd(e, m) = 1.
The pair of numbers (n, €) is called the public key and is made public.
3.Another number d, between 0 and m—1, having the property that ed = 1 mod (m) is then
determined.
4.To encrypt a message, say M, M is encoded to a number P from 0 to n —1 and then
C =P°mod n is calculated. This is the encryption of the message M .
5.The recipient of the encrypted message can obtain the original message by calculating
CYmod n.

We give an example here of the RSA scheme. In practice the prime numbers chosen are very large,
but here we use small primes to illustrate the concept. Suppose we choose the prime numbers 5 and
13. We calculaten =5 x 13 =65and m =4 x 12 =48.

Suppose that the message is ‘C’. Before we encrypt, we need to map ‘C’ to a number, say, 2. We
then choose a number e between 1 and 48 whose highest common factor with 48 is 1. One such
number is 7. The pair (65, 7) forms the public key which is published. To encrypt we calculate 27
=128 =63 mod 65. This is the encryption of the message C’. To decrypt we determine a number
d such that ed = 1 mod 48. One such a number is 7. We then calculate 637 mod 65. We obtain 2,
which is the original message.

The RSA cryptosystem is one of the most widely used systems for encryption, and it has never
been broken. We propose that in PNG, there should be a centre for the encryption and preservation
of cultural elements. Cultural groups throughout PNG will be encouraged to record parts of their
culture and bring them to the centre for storing. These recordings will then be encrypted, and keys
given to the group, so that only they can decrypt and see the original documents.

Secret Sharing Schemes

In this section we suggest that some cultural data can be kept secret by dividing the data into smaller
pieces, which are distributed among a select group of participants. Each piece or share cannot reveal
the secret. Only when a given number of participants put their shares together can the secret be
revealed.

A (k; n)-threshold secret sharing scheme is a method of sharing a secret K among a set of n
participants in such a way that any k participants can compute the value of the secret, but no
group of k—1 or fewer can do so. There are many secret sharing schemes available.

To illustrate such a scheme, we give an example here of Shamir’s secret sharing scheme, invented
in 1979. In this scheme, a polynomial is used.
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Let P = {P1, P5, -, Pn} be the set of participants, K the set of possible secrets, and S the set of
possible shares. (If different participants have different sizes of shares, S denotes the largest of
them.)

In Shamir’s secret sharing scheme K = Zp, where p >n + 1 is a prime.
Also, S = Zp. Hence both the secret and the shares are elements of Zp. The construction is now as
follows.

Initialization:

D chooses n distinct non-zero elements from Zp, denoted x;, 1 <i < n. All these values are public.

Share Distribution:

1. D wants to share the secret K € Zp . D randomly chooses k—1 elements of Zp , denoted a1, as,
-+ ap-1. Furthermore, ao = K.
2. D computes y; = a(x;), for 1 <i <n, where

k=1 .
a(x)=) ;_oa;x'mod p
3. D gives participant P; the share y;.

In short, the dealer constructs a random polynomial of degree at most £k—1 in which the constant
term is the secret K, that is, ao = K. Every participant obtains a point (x;, ;) on this polynomial. We
now have to verify two different properties, first that any k participants can reconstruct the
polynomial a(x) and, hence, calculate the secret, and second that any group of k—1 participants
cannot do so.

Let us start by looking at how & participants can reconstruct the polynomial a(x). This is ba- sically
done by means of polynomial interpolation. Without loss of generality we can assume that B =
{P1, P2, -+, Pi} 1s the set that is to reconstruct the secret. The participants in B know
yi = a(xi), 1 <1<k,

where a(x) € Zp[x] is the secret polynomial chosen by D. The polynomial a(x) has degree at most
k—1 and, hence, can be written

a(x)=ao+ aix + ax* + - - - + ap1d"!
where the coefficients ao, a1, - - -, ar are unknown elements of Zp and ao = K is the secret.
Each participant knowing y; = a(x;) can obtain a linear equation in the k£ unknowns ao, a1, ***, ax-1.

So the group B has £ linear equations at its disposal. If the equations are all linearly independent,
there will be a unique solution, and ao will be revealed as the key.

Open Questions and Conclusion

PNG is now part of a global society where data and information is shared. For some data, ensuring
that data transmitted over a communication channel is safe is of paramount importance. We propose
that encryption of data should be imposed on communication channels to ensure the safety,
integrity and availability of data. We propose that data that is stored for future use by specific
groups of people should be encrypted. We propose that encryption will help preserve culture in
PNG and help with the modernization of PNG. The processes of westernization and modernization
are eroding cultures in PNG. Modernization can be encouraged by the use of technology in a smart
way. We propose that encryption is a way of storing and safekeeping elements of a culture so that
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in the future only the rightful owners of a cultural element can access the data while other people
will not be able to access or understand the data. Two questions then arise: (1) Which elements of
a culture should be and can be captured? (2) What type of encryption should be used if a cultural
element is presented for encryption and safekeeping? These questions will be addressed in
subsequent papers.
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Appendix A: Some Mathematical Preliminaries

A divisor of a positive integer n, is an integer d, such that there is no (zero) remainder when n is
divided by d. A positive integer p equal to or greater than 2, is said to be a prime number if it has
only two divisors: 1 and p itself. If a is a positive integer, then a mod p is the remainder when a is
divided by p. The expression a mod p is a number between 0 and p—1 inclusive. If a and b are two
positive integers, then the greatest common divisor of a and b, denoted gcd (a, b), is the largest
integer that divides both a and b.

If p is a prime number, we denote by z, the set {1, 2, 3, -+, p—1}. We can define addition on z, as
follows: For any two elements, say a, b in z,, let a+p b be the remainder, when a+b is divided by
p. Similarly we define multiplication as follows: for any two elements a, b in z,, define axp b as
the remainder, when ab is divided by p. With these two new operations, z, becomes a field. That
1s, zp has algebraic properties similar to those of the set of real numbers.

A polynomial in a field z;, is an expression of the form
f=a0 +alx +a2x2 --- amxm
where a; are elements of the field, called the coefficients, and x is an indeterminant.

Appendix B: Some Current Encryption Software

Although this paper is about the encryption of documents from scratch using mathematical
methods, software exists that can be used for encryption or decryption.

All operating systems include robust security features such as multi-level accounts and
passwords that do a good job of preventing unauthorized access to data stored on the computer.
However this is not a perfect solution, and security can be enhanced by encrypting data. There
are quite a few encryption programs available, and here we list some of these for the operating
systems Windows 10, Linux and MacOS.
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Most of the information below is obtained from https://www.linuxlinks.com/,
https://techviral.net/ and https://www.cisdem.com/.

B.1: Windows 10

1. AxCrypt is an open source tool and is one of the best around. At 1 MB it is very light, but
it permits the encryption of large chunks of files or folders. It can be downloaded from
https://www.axcrypt.net.

2. BitLocker can be used to encrypt a whole disk, or you can encrypt entire volumes. It
incorporates multiple authentication schemes built into Windows. It can be downloaded from
https://www.microsoft.com/en-in/download/details.aspx?1d=7806.

3. VeraCrypt is a successor of TrueCrypt, a program that was phased out recently. This tool
allows a user to convert to a format that makes it easy for users to shift from Truecrypt to the
new VeraCrypt. It can be downloaded from https://archive.codeplex.com/?p=veracrypt

4. 7-Zip is a command line utility that provides secure and portable encrypted files. It permits
the user to encrypt an entire volume and is available for free download in Windows.

5. Gpg4win enables users to transport emails and files securely with the help of encryption and
digital signatures.

6. Windows 10 Device Encryption is a built-in encryption devide for Windows 10. To use,
you need to sign into Windows with a Microsoft Account.

B.2: Linux

1. GnuPG is a command-line encryption utility.

2. VeraCrypt is an enhanced version of TrueCrypt. It has a simple to use GUI which walks
you through the entire process of encrypting a file.

3. Files is the default file mangager for the GNOME and Ubuntu Unity desktops. It is a user-
friendly tool that can compress as well as encrypt files.

4. KGpg is a user-friendly interface for using GnuPG. KGpg can help you manage the
decryption keys that work with a number of encryption tools.

B.3: MacOS

1. Cisdem AppCrypt can be used to lock your apps and websites, but it cannot lock
individual files.

2. GNU Privacy Guard, also known as GPG, is a hybrid encryption software that
uses a combination of conventional symmetric key cryptography for speed, and public key
cryptography for ease of secure key exchange.

3. VeraCrypt can be used for on-the-fly encryption. It can create a virtual
encrypted disk within a file or encrypt a partition or the entire storage device. However, it
is complicated to use.

4. FileVault is a method of using encryption with volumes on Mac computers.

5. BetterUnarchiver is a compression and decompression program which can also encrypt. It
can create password protected zipped files.
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International Tourists’ Perception of the Tourism Products and Destination Image of Papua
New Guinea
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Abstract

The aim of this empirical research is to ascertain the product satisfaction and
destination loyalty of international tourists visiting Papua New Guinea. Our findings
are based on responses to 270 questionnaires. Approximately 75 percent of the
respondents were from developed countries such as Australia, USA, New Zealand,
Great Britain, Germany, and Canada. The majority (53%) of respondents had visited
PNG for business purposes while the remaining responses included holiday trips
(29%), and visiting friends and relatives (12%). On a scale of 1 to 5, respondents were
very satisfied or satisfied with the hospitality of the people (4.39), the climate (4.13),
air quality (4.02), cultural attractions (3.99), natural attractions (3.97), local products
(3.87), accommodation facilities (3.84), quality of food and beverage (3.68), and
variety of food and beverage (3.61). Respondents were dissatisfied with the
availability of restroom facilities (2.57), the telecommunications system (2.81), overall
cleanliness (2.91), and medical facilities (2.93). In terms of destination image and
loyalty, mean scores were very high, indicating tourists enjoyed the visit (4.27), had
positive feelings towards PNG as a destination (4.24), were interested in a return visit
(4.04) and would recommend PNG to others (4.03). While destination image and
loyalty of international tourists is maintained by the national entity Tourism PNG, this
study recommends that provincial tourism offices should work closely with tourism
stakeholders and local government to improve the quality of tourism products and
services with a goal of further development of tourism in the country.

Keywords: Tourism products, international tourists, tourist satisfaction, image, loyalty

Introduction

Papua New Guinea (PNG) is an attractive tourist destination due to its tropical islands with
sandy beaches, mountains with spectacular waterfalls, walking tracks into pristine rainforest,
breath-taking natural scenery, superb dive locations, incredible biodiversity, and diverse
cultural heritage. International visitors have added PGK1.95 billion to the economy with non-
business tourists contributing PGK650 million (Tourism Promotion Authority, 2017). A total
of 197,632 international guests visited PNG in 2016 (Tourism Promotion Authority, 2017).
Travel and tourism is one of the important economic activities in PNG. It made up 1.8%
(PGK1,315.7m) of the country’s GDP in 2017, a figure expected to rise by 7.4% in 2018
(World Travel and Tourism Council, 2018). In terms of employment, 17,500 direct jobs and
53,000 indirect jobs have been accounted by the tourism industry in 2017 (World Travel and
Tourism Council, 2018). More international tourists mean more foreign exchange earnings and
more employment opportunities for the country.

The success of the tourism industry in a country is dependent on the availability of attractive
tourism products that appeal to international tourists. Tourism products encompass services
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and experiences that tourists receive while visiting places of interest. An overall tourism
product includes destination attractions, destination facilities, accessibility to the destination,
prices of the goods and services involved in the visit, and images of the destination (Hsu,
Killion, Brown, Gross, & Huang, 2008). The product in the tourism industry is the complete
tourist experience from the time they leave home to the time they return. The product may also
be defined as the “sum total of physical and psychological satisfaction it provides to the
buyers” (Roday, Biwal, & Joshi, 2009). Tourism products are an amalgamation of a variety of
goods and services offered to tourists. Tourists planning to visit a country for the first time
make a major decision to travel abroad with an objective and expectation in mind. A tourist’s
expectation is determined by many factors including past experiences with the destination,
knowledge about the destination, opinions of friends and relatives, advertisements and the
image of the destination (Hsu et al., 2008). If objectives and expectations are not fulfilled,
tourists will not visit the destination again or recommend it to others (Masarrat, 2012).

Customer satisfaction is very important in any business and depends on how customer
expectations compare with actual experiences. In the case of tourism, satisfaction is linked to
pre-travel expectations and post-travel experiences. If tourists’ experiences exceed their
expectations, they will have positive feelings about the destination and would like to revisit it
and recommend it to others (Cam, 2012). Customer expectations can be managed effectively
by promising and delivering the product as advertised. The products of the destination should
always meet customers’ expectations. Loyalty towards the destination develops when the level
of satisfaction exceeds the expectations (Rahman, 2012). Tourism marketers should identify
ways to improve the goods and services and offer options according to the needs and wants of
the tourists. Customers will be loyal to a destination when their expectations are met. Service
providers should continuously deliver quality service to establish and maintain loyalty and
profitable customers (Laisen & Vance, 2001). International tourists’ destination loyalty has
many benefits including sustainable demand for the destination, employment opportunities,
revenue generation and a positive image. Destination loyalty is measured by three indicators:
a) intention to visit the particular destination often, b) actual frequent visits to the destination,
and c) willingness to recommend the destination to others (Wongleedee, 2016). The aim of
this exploratory research is to determine tourism product satisfaction and destination loyalty
of international tourists visiting PNG.

A Glimpse of Tourism in Papua New Guinea

PNG is located on the eastern side of the island of New Guinea in the Southwest Pacific Ocean.
Port Moresby, the capital city of PNG, is located on the southern coast of the mainland. The
country has over 600 islands and eight million people speaking more than 800 different
languages (Tourism Promotion Authority, 2009). Three common languages spoken in the
country are English, Tok Pisin (Pidgin) and Hiri Motu. The cultural diversity in PNG attracts
international tourists to cultural events performed throughout the provinces by over 750
cultural groups.

Annual singsings are some of the significant tourist attractions that exhibit the rich cultural
heritage of the country. The most famous cultural shows in the country are the Morobe
Agricultural Show, Mount Hagen Show, Goroka Show, Hiri Moale Festival, Alotau Canoe
and Kundu Festival, Enga Festival and Rabaul Mask Festival (John Batman Group, n.d.).
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PNG is located at the centre of marine diversity where tourists can enjoy witnessing a wide
variety of tropical fish and coral. It is known as an underwater photographers’ paradise where
international award-winning photos are taken with more than 25 dive sites offering wonderful
experiences for tourists, it is the home of the world’s most spectacular diving (Tourism
Promotion Authority, 2009). The country has some of the largest waterways in the world which
provide international tourists with excellent game fishing and ocean fishing. Bush treks such
as Bulldog Track, Ghost Track, Black Cat Track and Kokoda Track are amongst the most
challenging walking treks in the world, offering tourists adventurous experiences (John
Batman Group, n.d.).

PNG has over 700 species of birds, which attract a large number of visitors to take up bird
watching. PNG is also a land of amazing natural attractions including high mountains and
tropical jungles (Tourism Promotion Authority, 2008). Its rainforests, rivers, mountains,
tropical jungles, sandy beaches and sceneries attract trekkers, bushwalkers, surfers, cave
explorers, and mountaineers. The PNG rainforest is among the top 10 largest rainforests in the
world, with over 11,000 plant species, 1200 trees, 400 species of butterflies and 200 species
of frogs in addition to the 700 species of birds (Top 100 Arena, 2012).

To summarize, PNG offers a host of tourist activities including diving and snorkelling, fishing,
cruising, surfing, canoeing, fishing, swimming, and white water rafting; trekking, walking,
climbing, and cycling; visiting museums, art gallery, botanical gardens, parks and reserves and
war relics; interacting with locals; watching cultural shows and festivals; shopping;
sightseeing; bird watching; kayaking; and island hopping (Tourism Promotion Authority,
2008).

In terms of transportation, PNG is hugely dependent on airplanes, helicopters, charters and
passenger ships to navigate the scenic islands. It is impossible to connect to some of the urban
centres using the highway networks due to rugged terrain and dense rainforests. Motorized
canoes, banana boats (dinghies), public motor vehicles (PMVs), rental cars and taxis are some
of the most widely-used means of local transportation (Smith, 2010).

A wide range of accommodation facilities is available for tourists. These vary from
international-standard hotels to rural village-style rooms. Most of the commercial hotels in the
capital city of Port Moresby offer international-standard facilities such as swimming pools,
tennis courts, squash courts, snooker lounges, poker machines, bars, gyms, fridges, heated
pools, satellite and cable TV, telephone, email and internet service, and playgrounds for
children (Subbiah & Kannan, 2012). Lodges and guesthouses with basic amenities are also
available in rural areas.

Telecommunications in PNG have improved significantly in recent years. Telecom PNG,
Digicel and Bmobile-Vodafone are the telecommunication service providers in PNG.
Broadband internet, Wi-Fi, and 3G/4G networks are available in major cities, although remote
areas are yet to be served (Lawrence, 2017).

Accommodation centres in major cities offer a wide range of food and beverages to attract
international tourists. Chinese, Thai, Malaysian, Indian, Greek, Italian, Korean, Japanese and
traditional western cuisine are some of the dining options available in Port Moresby and other
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cities in PNG. The restaurants in many places offer menus with local fresh seafood, pork,
poultry and local fruits and vegetables (Subbiah & Kannan, 2012).

The top five industry sectors benefitting from tourism in PNG are accommodation, aviation,
food and beverage, local transport and domestic travel (Business Advantage PNG, 2018).
During the first six months of 2018, 54 percent of visitors to PNG were there for business, 30
percent were tourists and 16 percent were visiting friends and relatives (James, 2018).

International tourists visiting PNG for business do so to attend meetings, conferences, and
conventions, or to visit exhibitions and trade fairs which may lead to new business
opportunities and economic development. Port Moresby is considered to be a major destination
in PNG for business tourists. The recent Asia Pacific Economic Cooperation leadership
summit held in PNG has proven to the world that PNG is capable of handling any similar
mega-events in the future.

The purpose of this study is to evaluate international tourists’ satisfaction with the various
tourism products and services offered in Papua New Guinea. Tourists will be satisfied and
have a positive image if their pre-travel expectations match their experiences in the destination.
Satisfied tourists create a destination loyalty by visiting again and recommending the
destination to others. The conceptual model of this research is given in Figure 1.
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Hospitality
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Attraction & Accessibility

Tourists' Destination
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Environment to others
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\. J

Figure 1. Conceptual model (Adapted from Cam 2012)

Methodology

Tourism products were evaluated along five major factors that create destination image:
hospitality, attraction and accessibility, cost of stay, environment and infrastructure. We used
these factors to evaluate international tourists’ satisfaction with the products offered in PNG.
The survey instrument used in this research was adapted from an empirical study on tourist
satisfaction by Suanmali (2014). A questionnaire was given to departing international tourists
at the Goroka domestic airport during the period of June to September 2018. These tourists
included Goroka Cultural Show visitors. Out of 301 questionnaires handed out, 270 were
completed, giving a response rate of 90 percent. This study was limited to gauging the
perception of international tourists. Questionnaires filled in by non-citizen working residents
of PNG were not considered. The evaluations of tourism products and destination loyalty were
captured using a five point Likert scale with the ranges between very dissatisfied and very
satisfied or between strongly disagree and strongly agree. Means and standard deviations were
derived from the data collected and a ranking was determined based on the mean scores.
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Results and Discussion
Profile of Respondents

The demographic profile of the respondents reveals that 68 percent were male and 32 percent
were female. All the respondents (100%) were educated. More than half (68%) of the
respondents were in the age group of 25-55, 3 percent were under 25, 5 percent were over 55
and the remaining 24 percent did not indicate their year of birth. In terms of travel experience,
the largest group of respondents (36%) had visited PNG more than 5 times, while the second
largest group (31%) were first time visitors. Of the respondents, 10 percent had visited twice,
8 percent had visited thrice, 9 percent had visited four times, and 6 percent visited 5 times.
This distribution is shown in Figure 2.

36%

31%

0,
10% - 8% A
6%

1 2 3 4 5 >5

Figure 2. Number of visits made to PNG

Most of the respondents (67%) visited PNG with family, friends or colleagues while the
remaining 33 percent visited alone. More than half (53%) of the respondents indicated that
the purpose of the visit was business, while 29 percent were holiday visitors and 12 percent
were visiting friends and relatives. The distribution by purpose is shown in Figure 3.
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friends and
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Figure 3. Purpose of visit

While the largest group of respondents (41%) did not provide their monthly income information, 26
percent reported a monthly income of over US$3000, 19 percent reported a monthly income of
between US$1000 and US$3000, and 14 percent reported a month income of less than US$1000.
By nationality, the international tourists were dominated by Australians with 30 percent. The second
largest group was Americans with 10 percent. New Zealanders, Chinese, Filipinos, Japanese,
German and British together contributed 23 percent, and the rest (37%) came from other countries.
The distribution of respondents by nationality is shown in Figure 4.
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Figure 4. Nationality of visitors
International Tourists’ Satisfaction with Tourism Products of PNG
Five key factors, hospitality, attraction and accessibility, cost of stay, environment, infrastructure,

were used to determine the international tourists’ destination image and product satisfaction. Each
factor had a number of components. The results of the questionnaire are shown in Table 1.
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Table 1. Product satisfaction

Standard
Tourism components Mean  deviation Ranking
Factor 1: Hospitality
Warm and welcoming local people 4.39 0.78 1
Willingness of staff to help tourists 4.19 0.89 2
Appealing accommodation facilities 3.84 0.82 3
Quality of food and beverages 3.68 0.89 4
Variety of food and beverages 3.61 0.88 5
Factor 2: Attraction and accessibility

Variety of cultural attractions 3.99 0.82 1
Variety of natural attractions 3.97 0.88 2
Local products 3.87 0.85 3
Man-made attractions 3.34 0.77 4
Convenience of travel 3.21 1.01 5
Availability of information and 3.20 0.92 6
documents

Accessibility of local authorities 3.05 0.85 7
Accessibility of basic medical treatments 2.93 0.84 8

Factor 3: Cost of stay

Price of products 3.56 0.84 1
Price of local transportation 3.47 0.92 2
Price of food and beverages 3.36 0.94 3
Overall cost of your stay in PNG 3.32 0.99 4
Price of accommodation 3.18 1.09 5

Factor 4: Environment

Climate 4.13 0.81 1
Air quality 4.02 0.82 2
Level of noise 3.40 0.96 3
Personal safety and security 3.21 1.06 4
Quality of water supply 3.03 1.01 5
Overall cleanliness 291 1.10 6
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Availability of clean public toilets 2.57 1.07 7
Factor 5: Infrastructure

Local transportation services 3.09 0.90 1

Telecommunications system 2.81 1.05 2

The following observations can be made on the basis of the data reported in Table 1.

1.The tourism components of ‘hospitality’ indicate that the attitude of the host community
towards international tourists in PNG is especially good in terms of providing a warm
welcome (4.39) and willingness to assist (4.19). Mean scores above 4.00 indicate respondents
are very satisfied. The mean scores for the other three components, accommodation facilities,
and variety and quality of food and beverages, and accommodation facilities also indicated
that the tourists are satisfied.

2.The mean scores for the components under ‘attraction and accessibility’ are satisfactory for
cultural attractions (3.99), natural attractions (3.97) and local products (3.87); while the level
of satisfaction for basic medical facilities (2.93) and accessibility to local authorities (3.05)
show a need for improvement. Even though tourists’ do not need medical facilities very often,
they are seen as very essential when the need arises.

3.The ‘cost of stay’ factor plays a major role in decision making while choosing a destination.
The mean scores for each of the components under this factor range from 3.18 to 3.56. These
scores clearly indicate that this sector has to be given more attention so as not to lose
international tourists. Neighbouring countries with low currency exchange rates may attract
international tourists from our source market if the cost of the stay in PNG is not seriously
reviewed. More accommodation facilities can be encouraged nation-wide. Healthy
competition in the accommodation sector would drop the cost of stay and increase tourists’
arrivals to the country. Safety and security in the country are frequently criticized by the
international media. Steps should be taken to provide a safe and secure environment for
tourists. Any incident that happens to tourists could drastically affect destination loyalty. Price
sensitivity remains a decisive factor in choosing holiday destinations regardless of whether
the tourists have high or low disposable income (Yeoman, 2012). Even though PNG attracts
over 75 percent of its tourists from developed countries with stronger currencies, the high cost
of tourism products certainly influences tourists while choosing a destination.

4.The mean scores for two components of the ‘environment’, climate (4.13) and air quality
(4.02), are highly satisfactory. These components favour an increase in tourists. The mean
scores for the other essential components, the availability of clean public toilets (2.57), overall
cleanliness (2.91) and the quality of the water supply (3.03), are not attracting international
tourists. The non-availability of clean public toilets will limit the time spent by the tourists at
attractions. Tourists’ movement will even be limited within the vicinity of their
accommodation. More toilet facilities, especially at attractions, can be built to keep tourists
feeling free to spend more time at the attractions and to enjoy the environment. Overall
cleanliness and a quality water supply are minimum expectations of the tourists in any
destination. Local government should seriously address this issue in order to support tourism
development in the country. The visitor arrival statistics for the year 2016 revealed that over
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75 percent visitors were from the developed countries such as Australia (49%), America
(12%), Great Britain (7%), Germany (5%) and New Zealand (4%) (Tourism Promotion
Authority, 2017). International visitors from developed countries provide a strong tourism
market in PNG. This study has confirmed that the international source market from developed
countries is strong. The expectations of tourists from developed countries is higher in terms
of cleanliness, safety and security, environment, and clean water, as reflected in these survey
results. Cleanliness should be seriously considered in any attempt to retain the international
arrivals source market.

5.The mean score of the two major ‘infrastructure’ components, the telecommunications
system (2.81) and local transportation services (3.09) show tourists’ dissatisfaction. The
importance of well-organized and regulated transportation services in all the provinces should
be given priority, as communication and accessibility are necessities for tourists. The
government should take appropriate measures for improving the infrastructure.

Destination Loyalty

A strong destination loyalty was expressed by international tourists. Table 2 reveals that
international tourists were highly satisfied and would like to revisit PNG.

Table 2. Destination loyalty

Standard

Loyalty indicators Mean  Deviation Ranking
I am satisfied with my decision to visit 4.29 0.82 1
PNG

I really enjoyed the visit 4.27 0.78 2

I have positive feelings towards PNG 4.24 0.81 3

I would like to visit PNG again 4.04 0.94 4

I would recommend PNG to others 4.03 0.95 5

I felt this visit is worth my money 3.79 1.02 6

The mean scores of questions related to destination loyalty ranged between 3.79 and 4.29, that
is, they indicated that respondents mostly strongly agreed or agreed. The number of visits to
PNG by international tourists shown in the demographic profile confirms the destination
loyalty documented in Table 2. Most of the international tourists (54%) who visited three times
or more clearly specified that they have strong loyalty towards the destination PNG. The
respondents strongly agreed with the statement that they would revisit PNG and also
recommend the destination to others.

Recommendations
On the basis of this study, we recommend the following actions to increase the satisfaction of
international tourists with the products offered in PNG in order to raise the level of tourists’
arrivals and their destination loyalty.
Attractions should be free from litter and pollution. Dustbins should be installed with
signposts. Adequate free and paid restrooms should be available to international standards
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at attractions. Provincial governments should take necessary steps to keep towns clean. Since
cultural shows are the prime attractions of PNG, the government should provide adequate
financial support to improve the staging each time an event is held.

The international airport and domestic airports in the country should have tourist
information counters set up and managed by the provincial tourism office to assist tourists.
Brochures with important information such as places to visit, a list of accommodations with
tariffs, tour guides with charges, shopping facilities, souvenir centres, and transportation, as
well as contact details of the tourism office, police station, and doctors should be readily
available. The police, health services personel, and provincial tourism office employees
should give priority to international tourists when they require assistance.

Only registered tour operators and transportation providers with standard service charges
should be approved to deal with international tourists in an attempt to create confidence
among tourists that they have not been cheated. The tour guides should possess both formal
education and training. The safety and security of the tourists should be ensured by setting
up police outposts at attractions and having police patrol frequently in notorious places. The
local community should be educated regarding the importance of international tourists to
their livelithood and to the country.

Tariffs are usually very high at accommodation facilities owned by private organizations.
To reduce the costs of accommodation, provincial governments should consider building a
travellers’ guest house especially to cater for international tourists. Government guest houses
can be managed by the provincial tourism bureau, who will be in a better position to assist
international tourists in contacting tour guides, and accommodation and transportation
providers.

Considerable improvement needs to be seen in the telecommunications system. The price
that is paid for telecommunications services is too high when compared to other
neighbouring countries. The service quality is also very poor. The government should
consider permitting more network providers to increase competition resulting in better
service with affordable prices.

Local level government should allocate a common place for selling souvenirs. In most
places, souvenirs are sold on the streets and on platforms which are not presentable.
Souvenirs are one of the important components of tourists’ experiences, allowing them to
bring back mementoes (Wilkins, 2011). The people involved in selling souvenirs would feel
that they have been recognised if they have a proper shelter to display and sell their tourism
products.

7. Out of 27 components assessed, only four items (warm and welcoming people, willingness

of staff to help tourists, climate, and air quality) reached the level of very satisfied. A number
of items, including access to basic medical treatment, availability of clean public toilets, the
telecommunications system and overall cleanliness were rated as dissatisfied. The mean score
of another nineteen items was between neutral and satisfied (3.03-3.99). Raising the standards
of these items is essential to building up destination image and loyalty.
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Limitations and Future Directions

The survey was conducted only at the Goroka domestic airport between June and September
2018, and included international tourists returning home from the Goroka Cultural Show. If
the survey was conducted nationwide at various attractions and destinations, and also at the
international terminal departure lounge in Port Moresby, the results might more accurately
reflect a wider range of respondents’ experiences. We recommend that future research be
carried out in different tourist attractions and destinations in PNG to obtain more accurate
results from international tourists.

Conclusion

International tourists are arriving in PNG in ever increasing numbers every year, especially
from developed countries which still dominate in terms of the tourist source market. Tourists
from developed countries will not be disappointed visiting PNG, as they will experience a
totally different environment, culture, lifestyle, and set of attractions. As the currencies of the
visitors’ home countries are stronger than that of PNG, PNG should continue to maintain the
current level of tourists’ arrivals from developed countries. The climate, hospitality of the
people and variety of natural and cultural attractions are seen as the strength of the tourism
industry in the country. It is also evident through survey results that the medical facilities,
general cleanliness, clean and hygienic public restrooms; availability of quality water, safety
and security; transportation and telecommunications systems need to be improved. Despite
the challenges encountered, the overall image of the PNG tourism industry is very positive
and should encourage the country to improve the standards of the products and services to
meet the growing demands of the international tourists.
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The Continuing Importance of the Yam in Abelam Culture,
Maprik, Papua New Guinea

Alan R. Quartermain
Abstract

A brief visit to Maprik in the East Sepik Province of Papua New Guinea (PNG) was undertaken
in July 2017 to examine the growing of the two main species of yam, Dioscorea alata and
Dioscorea esculenta, in both their ecological-gardening system and social—cultural settings. It
was verified and is described how these two settings are inextricably linked in an astonishing
web of complex interrelationships. Three key questions were addressed: To what extent, if any,
have the Abelam gardening systems changed since the 1990s when last comprehensively
described? Has the importance of the yam in Nyamikum social relations and culture concerned
with defining a person’s status and quality declined, otherwise changed or been maintained over
the past 15 years? What predictions might be made about the continuing and future role of yam
gardening and how might the situation evolve? The gardening system as described has not much
changed over the past 20 years except for the addition of vanilla. The key staple food crop is
the lesser yam (D. esculenta) but all crops are subject to customary ritual, beliefs and practices.
From a scientific point of view the traditional Abelam yam culture and gardening in general are
impressive. However, without the complex beliefs and practices around the growing and display
of the greater yam (D. alata) no food crops at all can be grown. Such is the belief and so the
practices must be maintained. The key word in the yam culture is respect, for the gardener, for
the individual yam, for tradition, knowledge and beliefs. The knowledge and practices are
passed on from fathers to sons but this process is now coming under pressure. The full set of
behaviors and procedures involved in the production of acceptable greater yams is complex and
onerous, not to be undertaken lightly. What seems remarkable is that after over a century of
acculturation, the epistemologies and ontologies of the yam culture have persisted and still
regulate the lives of the people. What they do is necessary and is the way their world works.

Glossary of Abelam terms

e Ka: Lesser yam, Dioscorea esculenta

e Waapi: Greater yam, Dioscorea alata

e Maabutab: Display quality waapi

e Nyamikum: Sub-cultural grouping within the wider Abelam culture and language group of
East Sepik, Papua New Guinea

e Waapi saaki: Traditional ceremonial display of maabutab waapi

e Yaket: Set of actions and behaviours required of an aspiring grower of maabutab waapi

Narrative

A brief visit to Maprik in the East Sepik Province of Papua New Guinea (PNG) was undertaken
in July 2017, to examine the growing of the two main species of yam, Dioscorea alata and
Dioscorea esculenta, in both their ecological-gardening system and social—cultural settings,
although as shall be described, these two settings are inextricably linked in an astonishing web
of complex interrelationships.
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This report is based on three main sources of information. First are the notes made during the
visit. Secondly there is a detailed description of the relevant agricultural system by Michael
Bourke and others published in 1998 (Bourke, Allen, Hobsbawn, & Conway, 1998). Thirdly
there is a comprehensive account of the Nyamikum Abelam material culture and social
interrelationships by Ludovic Coupaye detailing the results of his 2001-2003 field work for his
PhD thesis (Coupaye, 2013). There were essentially three key questions to be addressed.

1.To what extent, if any, have the Abelam gardening systems changed since the 1990s?

2.Has the importance of the yam in Nyamikum social relations and culture concerned with
defining a person’s status and quality declined, otherwise changed or been maintained over the
past 15 years?

3.What predictions might be made about the continuing and future role of yam gardening and
how might the situation evolve?

The location for this study was on the hill slopes and ridges immediately north of Maprik town.
The altitude range is 100—300m and the slopes for gardening are steep, some 10-25 degrees.
The population of the area may be around 30,000 and the town is currently booming as an
informal market three days per week with connections to Wewak, the Sepik plains and river,
and into West Sepik and on to Indonesia. Its current wealth is based on vanilla production and
marketing which is the major change to the agricultural system this century. Alluvial gold
mining is still important while cocoa and robusta coffee are cash crops.

The summary of the relevant agricultural or gardening system as given by Bourke, Allen,

Hobsbawn, and Conway (1998) is as follows: East Sepik Agricultural System No. 8. Located

in the Prince Alexander Mountain foothills around the township of Maprik. Short woody

regrowth, between 5—15 years old, is cut, dried and burnt. Lesser yam (D. esculenta) is the most

important crop; banana, taro, sago and coconut are important crops; other crops are Chinese

taro, cassava, sweet potato and the greater yam (D. alata). Lesser yams are staked and trellised

to 3m. Two plantings are made before fallowing. A second planting of yam (D. esculenta) is

planted with small tubers from the first harvest. Cultivation is highly seasonal, with clearing

from July to September, planting from August to December and harvesting from April to June.

Sago and Chinese taro are more important foods between December and April than during other

periods. The greater yam (D. alata) is cultivated by men only in small separate gardens for

ceremonial and ritual purposes. Special labour intensive techniques of deep holing and

mounding are used to grow tubers up to 2.5m in length. These yams are unimportant as a food

source and only small areas of land are given over to their cultivation. Small structures are built

downslope from individual yam plantings and act as soil retention barriers.

Crops are given as:

e Dominant Staple Crops: Yam (D. esculenta)

¢ Subdominant Staples: Banana, Coconut, Sago, Taro (Colocasia)

¢ Other Staples: Cassava, Chinese taro (Xanthosoma), Sweet potato, Yam (D. alata)

e Other Vegetables: Aibika, Amaranthus spp, Winged bean, Corn, Kumu musong, Lowland
pitpit, Peanut, Pumpkin tips, Tulip, Snake bean

e Fruits: Mango, Marita pandanus, Pawpaw, Pineapple, Sugarcane, Taun

o Nuts: Breadftruit, Galip, Okari

e Narcotics: Betel nut, Betel pepper, Tobacco
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Cocoa is a significant cash-earning crop while robusta coffee is minor. Garden segregation and
crop segregation within gardens is of minor importance and there are household gardens for minor
crops. Garden fencing is significant while other significant agronomic practices are covered in the
system summary.

Yams are tropical monocotyledons of the family Dioscoreaceae containing the genus Dioscorea
which in turn contains a number of economically important species (Purseglove, 1972). The two
species of interest here and of Asian origin are D. alata, known generally as greater yam and in
Abelam as waapi, and D. esculenta known as lesser yam, in Tok Pisin as mami and in Abelam as
ka. Greater yam are used to produce the long tubers of which the most prestigious are known as
maabutab. Lesser yam is not widely grown outside of Asia and the Pacific. Waapi (greater yam),
although consumed, are unimportant as a dietary item but, as shall be indicated, without the waapi
display in annual waapi saaki, no food at all can be grown. In East Sepik Province as a whole in
the year 2000, the production of lesser yam was estimated at 64,927 t/year (36% of the PNG total)
and of greater yam only 6,810 t/year (7.5%). For contrast, the production of banana was estimated
at 37,100 t, sweet potato 26,175 t, Colocasia taro 24,689 t, and sago 23,484 t. (Bourke & Vlassak,
2004). This simply indicates the importance of yam in the province.

The gardening system as described has not much changed over the past 20 years except for the
recent growth of vanilla production. Women are now becoming involved in vanilla growing and
can grow ka (lesser yam) for food or sale, although the selling of yam in roadside markets is rare.
Vanilla gardens can contain up to 100 or more vines and while they cannot supplant waapi for
prestige they can certainly add to it. A garden of 100 vines on Gliricidia sepium support trees can
take up to 0.4 ha of garden land and yield about 20-30 kg of cured beans per annum. However
they may be planted in a more dispersed arrangement. Of the food crops, banana is not seasonal
and so is an important bridging food grown around the borders of other gardens. Sago is also
important for food security with individually owned palms planted where conditions are suitable.

Garden boundaries are marked by the planting of tanget (Cordyline sp.). There appears as yet to
be no shortage of garden land so that the traditional usage remains with gardens subdivided among
family members. The length of fallow remains at 6—7 years. Garden land is divided approximately
one third ka, one third taro, pitpit and the other staples, and one third peanut (which may be an
attempt to maintain soil fertility with increased planting since the 1998 summary). Some gardens
have mixed crops but most are specialized. Vegetables such as aibika, aupa, karakap and
watermelon are grown on the margins while coconut and betel palms are dispersed. There are three
species of edible fern growing wild. The planting of ka is generally related to the availability of
planting material. Small yams are preferred for planting, middle sizes for eating and large ones for
display and exchange. On sloping land where the planting of waapi is possible, ka and taro may
still be interspersed or, alternatively, a few waapi may be planted in a predominantly ka garden.
All crops are subject to customary ritual, beliefs and practices.

The considerable wealth that can now be generated through vanilla is not yet invested in financial
institutions but, after the satisfaction of immediate needs, is invested socially in a network of
relations and a system akin to “Pay It Forward”, an expression for describing the beneficiary of a
good deed repaying it to others instead of to the original benefactor. Thus the wealth goes around
to where needed with expectation of reciprocation from gifting. Income means that animal protein
can be purchased and pigs (which must be fenced in) and chickens (subject to theft and dog
predation) are few. Wild pigs are also now difficult to find. The bush is largely secondary regrowth
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and all wildlife is getting scarce. The cassowary (muruk) plays some part, not clear to me, in legend
and current practice and are still present. Muruk bones are used for cutting the yams into
approximately 30cm lengths for planting.

Maabutab are stored in designated houses from harvest until display. Yams in general can be stored
under good conditions for several months and hence ka can play a role in food security. Drought
has recently been a problem resulting in shorter waapi. Each gardener may plant 5—6 different
varieties or cultivars of yam so that amongst them they conserve the more than twelve available
kinds. Undersized yams are thrown away and may undergo sexual reproduction, thus giving the
possibility of generation of new cultivars. There is a seasonality here for food security since some
varieties grow faster by perhaps one month than others. Priority or favoured yams would be planted
first. Varieties are spread through the exchange of tubers or planting setts, even among villages.

From an etic or scientific point of view, the Abelam yam production and the gardening in general
is impressive—understanding and use of environmental orientation, rotations and crop sequences,
fallowing, soil types and soil manipulation, water, different kinds of fertilisers and planting
techniques. Now it is necessary to look at the yam, especially the maabutab, from the emic view,
the nature of the plant, its being and qualities as fundamental to life and livelihoods. Short yam
display ceremonies are occasional and ka of unusual size, length or shape may be displayed.
However, it was said that without waapi, especially the display in the waapi saaki, nothing can
grow anywhere in any gardens. So what makes it so much the very foundation of society?

The base document for an understanding of the role of the waapi is the thesis of Ludovic Coupaye.
His book (Coupaye, 2013) is not easy reading in the sense that the jargon and reference-filled text
has not been popularized and the English expression is a little tortuous. However, extracted for
this paper is what is significant, with added comments from observation and discussions with the
villagers by the present author.

There was no clear relationship made between the phete, haus tambaran or hausman and the waapi
culture. So what effect might “Reviving the phete”, the subject of the overall project of which this
yam work was but a minor component, have on the wapi saaki (the annual lining up of yams for
inspection)? Can reviving the phete be regarded as a general metaphor for reviving the total
culture? Use of the phete is related to initiation in which young boys would traditionally have
learnt the secrets of the yam culture. But elders said that there have been no initiations since 1963
(missionary influence?). Coupaye says that there have been no initiations for at least 15 years,
which would indicate since 1990, and it has clearly been accepted that initiation is no longer
required to enable continuation of the waapi saaki. Coupaye suggests a carry-over of the traditional
decorations from the initiation to the current display of maabutab. It is not really known how and
when the original idea of using yams in this way started.

The learning process is clearly person-to-person and the waapi culture is now passed on from
father to son as the latter shows interest. Another boy can be adopted for this in the absence of an
interested or available son. Small children cannot manage the planting work but can listen and
observe. Later they can be taught the spells and other secrets. However, modern education is a
priority and increasing cross-cultural marriage among the educated young may be a problem for
the maintenance of traditional culture. While older boys or grown men can learn, knowledge
concerning the growing of waapi is clearly dependent on fluency in and knowledge of the language
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which impedes the training of sons or others who have been away to school or work, although age
is no barrier to learning the secrets of the process. But the system is clearly under pressure.

The key word in the yam culture is respect—

e  Respect for the person

e  Respect for the individual yam

e  Respect for tradition

e  Respect for knowledge

e  Repect for beliefs

The land is prepared, waapi are planted, grow, harvested, then decorated if good enough and
displayed in an annual waapi saaki ceremony with guests from far and wide. The garamut drum is
used to call people to gather. The decorated yams, mainly but not exclusively maabutab, are lined
up and presented for inspection, evaluation and discussion by all. Favourable evaluation by peers
who are themselves gardeners implies that the production process was done correctly. The yams
inspire awe and wonder, not because of their agronomy, which is familiar to all, but because of the
unseen things taking place under the ground and the unknown mysteries of the human relations
among those involved in their creation. The ones seen measured 148, 149 and 198 cm in length.
They are subsequently cut up, part for eating, part for gifting and part for replanting. Since they
reproduce vegetatively they can be considered essentially as immortal. A point made by Coupaye
is that, since waapi are considered male or as containing the male essence, vegetative reproduction
may compensate for human male inability to prove parenthood.

Men engaged in or contemplating the growing of maabutab do not undertake this task lightly. They
need to be persons of good character and dedicated to proper conduct. The production of a suitable
display yam is a ritualized process from clearing the garden until the display in the waapi saaki.
Through the process the yam becomes an artefact, formally and socially valued and giving the
grower or owner status, confirming his quality as a person and his ability to participate fully in the
social life and affairs of the village. It is not possible to achieve leadership without involvement in
yam culture, although the scale of involvement may not be too critical. This scale ranges from a
few yams to over 100, depending to some extent, for ka anyway, on available planting material,
but more importantly with respect to waapi, depending on the commitment to the process. A
number of men contribute to the production of each waapi, whether explicitly or secretly. This
enhances its value since it contains these different elements. This is valuable in exchanges which
may be for bride price, funerals or various kinds of compensation. The partners may be kin or non-
related and the exchanges are both for peace-making and competition. The process is competitive
yet requiring support and so the partners may be at the same time rivals and supporters.

The set of proscriptions and prescriptions that is required of a waapi grower, the yaket, is extremely
onerous and cannot be entered into lightly. It is the process from beginning to end that is important
and the yams themselves have person-like qualities, social lives and influences, and since they are
essentially immortal they have histories. It is assumed that they are relationships made into
material objects having power over people. They have visual, material and symbolic qualities
which reveal or conceal a web of relationships. The displays celebrate both the beauty of the
decorated object and the quality and skill of the grower. This is somewhat analogous to what
happens in agricultural shows. Even 15 years ago, when Coupaye was doing his field work, he
noted that many or most young men did not want to undertake the full yaket. However, waapi can
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still be planted in ka gardens or men can somehow get acknowledged gardeners to produce yams
for them.

Planting of the waapi has its own set of rituals. The downslope retention barrier is built and then
the hole is dug to about an arm’s length. The planting stick is inserted and the hole is refilled and
then the site is mounded up giving a total depth of over one metre. The sett is then planted in the
top after removal of the stick. The whole process is delicate. What happens next is given by
Coupaye as follows: “As it grows, the tuber is said to eat its way down the hole ... which has been
prepared. It gains in size and in fatness, according to the different nutrients it finds in its way,
which include the substances put in its way by the gardener.” There appear to be two kinds of
fertilisers, a vegetable based liquid and a liquid or powder based ash. The growing yam is alive,
receptive to stimuli, is conscious of its environment, smells, sounds and temperatures, and is
sensitive to breaks in protocols or failures in the yaket. The ancestors, bush spirits and various
underground entities are involved in this process. These latter can be beneficial or otherwise,
depending on adherence to the yaket and protection of land usage rights. The mystery is
compounded by being underground, out of sight, but even the vine, leaves and petioles must be
treated with special respect and protocols.

Hence, good and serious behavior is required in the presence of the growing yams although it
appears they enjoy joking and happiness. Excitement and pleasure are needed to make the yams
grow properly and these outcomes are then given to the community through the finished decorated
yam. Even the emotional environment of the village may be transmitted to the yams. The yam is
the finished product concealing the processes involved in its creation. Yet it reveals the skill,
quality and dedication of the farmer or owner.

The question to be considered is how do yams acquire the properties to be good to eat, to exchange
and to be seen in display? There may be a parallel here with pigs, or even coconuts, in other
cultures. Food is fundamental in Melanesian societies for creating, cementing and maintaining
relationships. But the yam is not just an item of food but contains all the material and mystical
elements of its creation which are then consumed.

Coupaye’s discussions showed him the concept that the people have a greater interest in how things
are made than in how to acquire or use them as finished objects, that is, the role of the process in
social relations compared to the role of the product. This apparently is one tradition in
anthropology putting emphasis on ethnobotany, folklore and production, Traditional Knowledge
and Practice, as distinct from consumption. Something that never came up in discussion was the
network of mysterious, magical or sacred stones. These stones in each village link villages together
in some way and are influential in the successful growing of different crops. The linkage is effected
because no village has stones for all crops.

The waapi saaki each year is like a pause in the flow of life, a time to take stock before moving on
to the replanting which re-establishes continuity. It makes people think about their society and
relationships. The whole gardening sequence is tied to the seasonality of yam ceremonial. Without
the lining up of the long yams in the waaki saaki, the village cannot hope to harvest maabutab in
the next season and without harvesting of maatubab the village cannot harvest any food at all. If it
is believed that it is necessary to do all these things in order to grow food then that is what must
be done. What works, works. So what does this all say about the persistence of the process? The
yams, not overlooking the fundamental relationships between growing waapi and ka, have multiple
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properties and qualities as food, symbols and valuables. What could replace them? History has
shown that practices and beliefs can be abandoned or at least modified and life still goes on. Other
things must replace the lost richness but documentation of the change processes is necessary before
they are lost in the mist of time. What seems quite remarkable is that after over a century of
acculturation and acceptance of Christianity, these epistemologies and ontologies have persisted
and still regulate the lives of the people. There is no need to worry about what works and why in
helping the yams to grow. It is enough that people believe that what they do is necessary, or simply
that this is how things work. How all this came about will never be known, but there are stories.
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Endnote

“I readily believe that there are more invisible than visible beings in the universe. But who
shall explain to us the families of them all, and the graduations and relationships and
distinctions and endowments of each? What they do? Where they live? Human intelligence
has always aimed at a knowledge of these things, but has never attained it.” (T. Burnet,
Archaeol. Phil. p. 68).
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Land Use Intensity by an Indigenous Horticultural Society
in Karimui, Papua New Guinea.

Kuayo Henry
Abstract

Almost the entire rural populace of Papua New Guinea uses its land intensely to grow food
crops to sustain their livelihoods. Those living in the very remotest parts lack access to
tangible services. This study uses Karimui, a sub-district of Simbu Province, as a case
study location from which to extrapolate the situations faced by subsistence horticulturists
living in intermediate ecological zones. The findings are based on data collected by
interviewing 100 participants in a household survey. They reveal that land pressure is not
an issue currently because families have sufficient land to grow food crops. Most food
crops are grown purposely for feeding the family, but peanuts, rice and sometimes corn
are grown and sold. The findings also show that families have adopted new cultivars of
food crops in the past five years to improve their horticultural practices, however, they are
constrained by the fact they have no road access or market opportunities. Obviously, the
lack of road access and market opportunities, along with the small number of cash crops
to sell, result in a poor standard of living. In order to improve the standard of living, it is
recommended that the standard of subsistence horticultural practices be improved; and for
road access and market opportunities to be provided.

Key words: Food crops, Karimui, subsistence horticulture, intermediate ecological zones,
household survey, gardens

Introduction

People located in rural areas of Papua New Guinea (PNG) can be best described as belonging
to a subsistence horticultural society because nearly the entire populace are subsistence or
traditional horticulturists. To feed their families, they grow various assortments of food crops
in garden plots, often comprising combination of wild and domesticated plants; and, to a lesser
degree, raise livestock (mainly pigs and village chickens) and collect plants from the wild
(Crossman, 2018; Henry, 2018; O’Neil, 2011).

The dominant crops in the gardens are staple food crops. Following staples are crops that
complement staple foods in household diets, crops for social and ritual activities, and cash
crops. Sometimes surpluses are produced or are available to sell (together with cash crops) for
cash or exchange in local markets for things that sellers cannot produce themselves (O’Neil,
2011). For most of the traditional rural populace, subsistence horticulture “fills their lives
physically, culturally, economically, socially and nutritionally” (Bourke & Allen, 2009a, p. 5).
Therefore, there is a need to quantify in concrete terms the potential of the subsistence
horticultural societies of PNG for sustainable development. The objective of this study is to
identify some components of the situation faced by a representative group of subsistence
horticulturists with regard to land use intensity.
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Methods and Materials
Study Location

This research was carried out in ward councils 5, 6 and 7 of Karimui Rural, which is in the
south of Simbu province. The natural environment of this location consists of free-draining
volcanic soils situated on a plateau and rugged terrain at the edge of the plateau. There is
frequent cloud cover, the average annual rainfall ranges between 2700 and 4000 mm, and the
altitude ranges from 800 to 1200 meters above sea level (Hanson, Allen, Bourke, & McCarthy,
2001). The habitat of flora and fauna around Karimui Station (ward councils 1-8) is tall
primary rain forest, second growth forest, mixed second growth and primary forest, primary
montane forest with epiphyte laden trees and some bamboo tangles, and agricultural landscape
(Freeman & Freeman, 2014). According to Bourke (2018), this location can be classified as
part of the intermediate altitude ecological zone of PNG (600-1200 meters above sea level).

Karimui Rural is regarded as one of the most disadvantaged areas of PNG. Obvious
contributing factors are an absence of road connections and very poor access to services. The
only access to service centers is by small plane or by foot involving a walk of a few days
(Hanson, Allen, Bourke, & McCarthy, 2001; Hardaker, Finlayson, Heywood, & McComb,
1991). The only socio-economic activities are subsistence agriculture or horticulture. The
main staple food is sweet potato (kaukau); and income is earned from the sale of coffee, cocoa,
peanuts and surplus food crops (Hanson et al., 2001; Tabie, 2018). Because of their
subsistence horticultural lifestyles, people live in dispersed hamlets (Hardaker et al., 1991).

Data Collection

The research was household-based. A sample of household heads or caregivers within the
three selected ward councils, representing 100 households, participated in face-to-face
interviews in 2016. The three ward councils represented in this survey are situated on the
volcanic plateau and around Karimui Station. Due to a high level of illiteracy, two local
research assistants were engaged, particularly to assist in translation. Before the interviews,
participants gave their consent to participate in the study and were also informed that their
identities would be kept confidential. Randomized sampling techniques were used to select
households from those where the adult household head was available at home during the times
scheduled for data collection.

Questionnaire

The questionnaire consisted of questions in four data categories: (a) location of gardens; (b)
size of gardens; (c) what is grown or harvested; and (d) obstacles faced. All responses were
recorded and the information obtained was analyzed and is presented below.

Statistical Analyses

Simple statistical analyses and tests were applied to the data collected. Descriptive statistics
such as mean and standard error were used to summarize parametric data, while percentages
and frequencies were used to summarize non-parametric data. The chi-square test was used to
measure homogeneity of responses. Statistical analysis was performed using the SPSS,
version 23.0.
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Total Rank Scores (TRS) were calculated for obstacles encountered (displayed in Table 4).
Obstacles were ranked by each participant on a Scale of Importance, from 10 to 1 (most to least
important), multiplied by the frequency of participants giving the ranking. The products were
then summed to yield the TRS.

Mathematical formula: TRS = X[(FoP)(Soli)]

Where TRS = Total Rank Score, FoP = Frequency of Participants, and Soli = values on
Scale of Importance

Results
Location of Gardens

The results show that the average subsistence horticultural household in Karimui plateau has
between 2 and 4 (2.7 £ 0.9) gardens. These gardens are located in different locations with
respect to their homes; 67 percent of all gardens are located near the home, 14 percent are
located far away, and 19 percent are considered to be neither near or far. For most households
(92%), gardens are located near their homes. However, for a few households (those with more
than one garden), gardens are not located near their homes. Two general reasons can be given
for that.

First, all crops can be grown near the houses. A majority of participants (89 out of 100) stated
that crops are not grown in gardens depending on location, although 11 participants stated the
opposite. When testing for homogeneity between the two sets of answers using chi-square there
is a highly significant difference (p<<0.01). Hence, it can be concluded that location does not
determine what type of crops can be grown in a given garden.

Second, there are obstacles that limit subsistence horticulturists from making gardens away
from home. More than half (55%) of the households are most affected by clan boundaries; the
next largest group (26%) are limited by the time it takes to travel to the gardens. A few (12%)
are limited by not having access, and a very few (7%) encountered other obstacles.

Size of Gardens

No objective measures were used to categorize whether gardens are larger or smaller in size.
According to the perceptions of the participants, however, most (65%) gardens made near
homes are larger than those located farther away. Before determining the size of new gardens,
most (77%) of the horticultural households first consider availability of labour, while (23%)
consider availability of land. The chi-square test for homogeneity shows that approximately
equal numbers of households in Karimui have (43) and have not (57) reduced garden size in
the past five years (p>0.05). Table 1 shows some common factors accounting for why half of
the household population have reduced their garden size in the past five years. Population
increase is the predominant factor (p<0.05).



Table 1. Reasons households have reduced their garden size (n=43)

LAND USE INTENSITY IN KARIMUI

Reasons for reducing garden size

Times mentioned

Population increase 16
Shortage of labour 7
Land dispute 6
Sale/lease of land 6
Division of land for inheritance 5
Other 3
Total 43

What is Grown or Harvested

51

A variety of food crops are grown and harvested. Table 2 displays the general perceptions of
the participants about the proportion of garden areas occupied by common food crops. (See
Appendix for the botanical names of these crops.)

Table 2. Proportion of garden areas occupied by common food crops

Garden crops Proportion (%) | Garden crops Proportion (%)
Banana 12 Marita 6
Kaukau 11 Sugarcane 5
Taro 11 Pineapple 3
Peanut 9 Aibika 2
Corn 8 Yam 2
Rice 7 Cucumber 2
Cassava 7 Choko 2
Bean 7 Others 6
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Figure 1. Common food crops and the proportions used after harvest
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During the interviews, respondents also revealed that household heads and caregivers decide
what crops to grow, especially in new gardens. Generally, when combining all parcels of
gardens per household, staple food crops occupy the most land (65%), followed by cash food
crops (30%). Crops for customary obligations (5%) occupied the least amount of land.

The chi-square test identified a significant difference between participants that have lost some
cultivars of crops within the past five years and those who have not (p<0.01). Most of the
participants (79 of 100) stated that they have lost some cultivars of crops in the past five years.
The most common reason given is that there were no planting materials. Another reason given
is that they are being replaced by better varieties. Other factors were given such as drought or
frost, and market demands, but these are considered minor according to the responses.

People also harvest food from the wild to complement or supplement garden food crops in their
household diets. The most commonly harvested wild food crops are breadfruit, sis nut (pangi
in English), galip nut (canarium almond in English), tulip, kumu mosong and edible ferns.
According to the participants interviewed, all wild food crops are harvested for food seasonally
except for edible ferns, which are harvested only occasionally.

Table 3 shows that the quality of household diet has not improved in the past five years; while

neither the availability of labor nor soil fertility are declining. (All responses are significant at
a level of p<0.01.)

Table 3. Issues and their significant answers (n=100)

Issues Not Declining Declining
Quality of diet 0 100
Availability of 70 30

labour

Soil fertility 63 37

Obstacles Encountered

There are some obstacles encountered in growing foods crops and improving livelihoods. Table
4 displays some common obstacles arranged from most to least encountered based on the Total
Rank Scores. The results show that road access and marketing are the leading obstacles
encountered.

Table 4. Some common obstacles encountered

Hindrances TRS TRS in percent (%)
Road access 805 22.4
Marketing 795 22.1
Health 442 12.3
Isolation 439 12.2
Number of people 317 8.8
Education 155 43
Land dispute 154 4.3
Community labor 145 4.0
Increased family size 144 4.0
Family labor 110 3.1
Social obligations 80 2.2
Total 3593 100.0
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Discussion

Traditional people in Karimui (92 % of the population) build their houses and live close to their
larger-sized gardens. These findings confirm the claim of Hardaker, Finlayson, Heywood, and
McComb (1991) that the Karimui people live in dispersed hamlets.

People make gardens, especially larger ones, close to their homes for two major reasons. First,
all crops grow well in all locations due to the free draining volcanic soil. Hence, subsistence
horticulturists make gardens close to their homes to minimize labor intensity. Second, there are
a number of obstacles that prevent most people from having gardens far from their homes.

People only make gardens on land that they have either customarily owned or that they are
leasing. Most of this land is near to their homes. Most gardens located away from homes can
probably be categorized as having anthropogenic vegetation (Allan & Bourke, 2009), that is,
vegetation that is the result of human activity. In spite of being old, abandoned or fallowed,
people still harvest some perennial or annual staple crops like Chinese taro, true taro, banana,
kaukau or marita, on this land, and hence still regard them as gardens.

The results show that the Karimui people cultivate their land to grow food crops to feed their
households and sell for cash to afford necessary goods and services. Hanson, Allen, Bourke,
and McCarthy (2001) stated that kaukau is the only staple but, according to the results reported
in Table 2, banana and taro can be included as staples as well. Due to the fact that the people
of Karimiu live in an intermediate altitude zone, people depend on combinations of food crops
or mixed staple gardens (Bourke, 2018). Export cash crops like cocoa, coffee and vanilla are
grown and sold for cash, but these are labor intensive crops, and marketing the products is
expensive for simple traditional subsistence horticulturists due to the cost of air freight. These
findings confirm the claims of Hanson et al. (2001) and Tabie (2018) that people earn cash
from selling food crops, mainly peanuts, as cash crops. The findings also reveal that rice is
starting to be regarded as a cash food crop because the largest proportion of harvested rice is
sold for cash in local markets. Rice can also be regarded as a recently introduced crop.

Household diets consist predominantly of starchy and leafy vegetables as shown by the fact
that these are the main food crops grown and harvested. Fruits (either domesticated or wild)
are rarely found in the diets because they are grown seldom and harvested seasonally (Bourke
& Allan, 2009b; Henry, 2018). A combination of low incomes and isolation from service
centers limits people from purchasing manufactured, packaged or imported foods to
supplement or complement household diets. Because a low number of food groups are
represented in these vegetable diets, the quality of household diets can be regarded as somewhat
poor. Consequently, Hanson, Allen, Bourke, and McCarthy (2001) have graded malnutrition
in Karimui as only fair relative to other districts of PNG.

PNG has a long and diverse history that is characterized by a high degree of innovation and
openness to cope or adapt to change (Bourke & Allan, 2009¢; Bradley, Rosenfeld, & Harrison,
2005). As a result, subsistence horticulturists in Karimui have adopted new crops and crop
cultivars to adapt to changes occurring in climate, food and nutrition security, and economics.
Subsequently, old crops have been discarded or their importance reduced. The results from this
study indicate that another reason for losing crop cultivars is because there was no seed stock.
One of the major contributing factors is extensive periods of drought. During periods of
drought, food crops are destroyed or severely wilted within months (Mitio & Quartermain,
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2018). Only the most important food crop species were planted along river banks or in drying
swamps to preserve planting materials (Allan & Bourke, 2001; Peter et al., 2018). As a result,
unimportant cultivars have been lost within the past five years.

An increase in population is evident in Karimui. Karimui Rural experienced a 40 percent
increase in population from 2000 to 2011 (National Statistical Office, 2013). However, land
pressure cannot be considered as an issue even though half of the population have decreased
their garden sizes in the past five years. According to the 2011 National Census (National
Statistical Office, 2013), the population density of Karimui Plateau was 23 persons/km? in the
year 2000. Hanson, Allen, Bourke, and McCarthy (2001) stated that this population density is
considered as moderate compared to other locations in PNG. This study indirectly confirms
that land is not an issue with regard to food gardening. That is, the results reported above seem
to show that most people consider availability of labor rather than availability of land before
making new gardens or determining their size.

People in Karimui need more than just food for household consumption, but their main
occupation is still subsistence horticulture. Since Papua New Guineans are regarded as one of
the most adaptable people in the world, Karimui people have the ability to increase the rate of
adoption of farming techniques and new crop species to improve their levels of income.
However, current obstacles, especially access to roads and markets, are a major hindrance. Air
freight is very expensive (approximately PGK2.50 or PGK3.00 per kg) and so it is difficult to
transport agricultural produce to urban centers to sell. Solving this problem is a felt need. Until
this problem is resolved, cash crops and surplus food crops must be sold at local markets
resulting in less income earned. Hence, living standards are hardly improving.

Conclusion

Generally, the population in the very remote parts of PNG uses their land only for subsistence
horticulture. Food crops grown are for household consumption, seldom incorporating cash
crops, although some staple crops are grown in excess to sell for cash. There is evidence of
new crops being adopted and old ones discarded, and this is a clear indication that people are
doing something to improve their livelihoods. However, the main obstacles encountered are a
lack of access to roads and market opportunities. As a result of these obstacles, income and diet
quality are low and hence the standard of living is poor. Therefore, improving subsistence
horticulture by improving road and market opportunities in rural areas in intermediate
ecological zones should be a main priority for decision and policy makers.
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Appendix: Botanical names of crops mentioned in this paper

Common names Botanical Names Common names Botanical
names
Aibika Abelmoschus Galip nut Canarium
manihot harveyi
Banana Musa cvs Galip nut Canarium.
indicum,
Bean Vigna angularis Galip nut Canarium
lamii
Bean Vicia faba Galip nut Canarium
salomonense
Bean Phaseolus Kaukau Ipomoea
vulgaris batatas
Bean Phaseolus Kumu Ficus copiosa
vulgaris mosong
Bean Phaseolus Marita Pandanus
vulgaris conoideus
Bean Canavalia Peanut Arachis
ensiformis hypogaea
Bean Lablab purpureus Pumpkin Cucurbita
moschata
Bean Phaseolus lunatus Rice Oryza sativa
Bean Vigna radiata Sago Metroxylon
sagu
Bean Vigna umbellata Sago Metroxylon
salomonense
Bean Vigna unguiculata Sis nut Pangium
CV. Group edule
Sesquipedalis
Bean Psophocarpus Sugarcane Saccharum
tetragonolobus officinarum
Bean Glycine max Taro Colocasia
esculenta
Breadfruit Artocarpus altilis Chinese Xanthosoma
Taro sagittifolium
Cassava Manihot esculenta Tulip Gnetum
gnemon
Choko Sechium edule Vanilla Vanilla
planifolia
Cocoa Theobroma cacao Vanilla Vanilla
tahitensis
Coffee Coffea arabica Yam Dioscorea
nummularia
Coffee Coffea canephora Yam Dioscorea
var. robusta pentaphylla
Corn Zea mays Yam Dioscorea

bulbifera
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Cucumber Cucumis sativus Yam Dioscorea
cv. Group Slicing alata
Cucumber

Fern Monilophytes Yam Dioscorea

(edible) esculenta

Galip nut Canarium Yam Dioscorea
indicum rotundata

Galip nut Canarium
decumanum
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Making a Living (MaL) Curriculum Development and Implementation for Upper
Primary Schools in Papua New Guinea
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Abstract

Making a Living (MaL) is a nationally approved subject taught as one of the required
subjects to upper primary school students in Papua New Guinea (PNG). MalL was
developed by the National Department of Education (NDoE) through an integration of
contents from Agriculture, Commerce and Basic Design and Technology to promote
sustainable and productive living in the communities of PNG. This paper highlights
the concepts and ideas advocated in the MaL curriculum as vital, and significant part
of the PNG education system. The MaL curriculum has been purposefully developed
and implemented in the PNG education system as an integrated subject, including
agriculture, business studies and basic design and technology. The MaL curriculum
provides an avenue through which relevant skills and concepts are taught which would
be useful for students after they leave school. The paper recommends that adequate
support given to delivery of MAL curriculum will develop lifelong knowledge, skills,
values and attitudes that would empower students to be competent, self-reliant and
productive in society. Incorporation of the basic concepts associated with Agriculture,
Business, and Design and Technology is considered vital for the successful
implementation of the MaL curriculum in PNG upper primary schools.

Keywords: Making a Living (MaL), outcome based education (obe), and self-reliant.

Introduction

Making a Living (MaL) is a nationally approved subject which is taught as one of the required
subjects to upper primary school students in Papua New Guinea (PNG). MaL was developed by
the National Department of Education (NDoE) through an integration of contents from
Agriculture, Commerce and Basic Design and Technology to promote sustainable and productive
living in the communities of PNG. All current upper primary subjects are part of the previous
education system except MaL, which was introduced as part of the outcomes based education
(obe) system. The MaL curriculum was intended to introduce students to community-oriented
skills and values for the purpose of promoting sustainability on the one hand and entrepreneurial
skills on the other. These skills appeared to be relevant for all students whether they prepare to
proceed through the academic pathway or the skills-based pathway after finishing primary
school. Students who are successful in the academic pathway continue with further study
opportunities whilst those who take up the skills pathway are reintegrated into the communities
with the relevant skills and values for sustainability purposes. MaL. was introduced to promote
and develop lifelong knowledge, skills, values and attitudes that would ultimately empower all
students to be competent, self-reliant and productive in society. Incorporation of the basic
concepts associated with Agriculture, Business, and Design and Technology is considered vital
for the successful implementation of the MaL curriculum in PNG upper primary schools.
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Agricultural Concepts and Skills in MaL

Agricultural education consists of lessons on the planting of crops and the raising of
domesticated animals for personal consumption or for sale. In other words, the agricultural
curriculum refers to an organised course of study which equips students with the knowledge
and skills of cultivating the soil to grow crops, and raising animals, under the guidance of
expert teachers in schools in order to prepare students for productive and sustainable living
(Sapya, 2009). The content of the agricultural curriculum includes: growing crops, raising
livestock, enterprise projects and practical projects. This includes commercial and
subsistence crops, and raising animals for self-consumption and for commercial purposes.
Coffee and cocoa are among the commercial crops, whilst sweet potatoes and cabbages are
among the subsistence crops. Some of the subsistence crops can also be sold for money.
Animals can be raised either for money or for self-consumption. The aim of the agriculture
curriculum in the upper primary schools in PNG is to ensure that students understand
agricultural systems and agricultural enterprises, and practice the skills required in producing
plant and animal products (Sapya, 2009). Agricultural education in upper primary schools
builds on the knowledge and skills students have learnt from MaL in lower primary and
elementary schools. It encourages the integration of nationally-accredited competency-based
vocational education and training (NDoE, 2006a).

Teaching and learning are expected to occur in practical situations where the students learn
by doing work as individuals and in groups. They need to actually grow crops, raise animals
and market their products as class activities or for assessment. The teaching and learning is
expected to occur through guest speaker presentations and through practically oriented
activities like role-play and drama, skills practice, directed assignments, research and
inquiry, class discussions and debates, problem-solving activities, teacher presentations,
instructions, explanations, reading aloud, directed question and answer sessions, audio-
visual presentations, textbooks or worksheets, demonstrations and modelling. In MaL,
practical projects related to agriculture such as growing crops, raising livestock, and fish
farming are expected to be applied at home. Practical projects such as a piggery, poultry,
cropping, horticulture, and floriculture can be carried out to develop knowledge and skills in
primary schools. Agricultural components in MaL have the potential to provide students
with both traditional and modern sustainable agricultural knowledge and skills which can
determine their future (Tony, 2009). However, it can be a challenge to use available and
limited resources effectively and wisely. The knowledge, skills and competency of a teacher
trying to involve students in highly focussed practical activities in agriculture remain an
issue (Tony, 2009). The fact that teachers often do not involve students in practical and/or
real life activities could also be due to the lack of the required tools and other resources,
particularly in remote localities in PNG (Sapya, 2009).

Business Study Concepts in MaL

Business study is a second practically-oriented strand in MaL in Papua New Guinea. It
provides students with opportunities to acquire and apply entrepreneurial knowledge and
skills in practical projects and activities carried out in primary schools (Guy, Kombra, &.
Wai, 2000). The integration of business skills in MaL is to help students to participate in
changing a economic and business environment and to prepare them for their future roles as
citizens, workers, employers, entrepreneurs and consumers (NDoE, 2006c). The business
skills incorporated into MaL encourage the use of a student-centred approach as a vehicle to
guide and facilitate students’ learning. The recommended teaching and learning approaches
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and activities include: group work, role-play and drama, skills practice, research and inquiry,
class discussions and debates, problem-solving activities, teacher presentations, instructions,
explanations, reading aloud, directed question and answer sessions, audio-visual
presentations, textbooks or worksheets, directed assignments, demonstration and modelling
(NDoE, 2006d).

It is anticipated that the MaL curriculum will be delivered through a variety of approaches
and activities reflecting real-life practical and hands-on experiential situations and contexts.
However, teachers frequently teach it as theory lessons without practically engaging the
students (Rongaa, 2013). Students are expected to develop skills related to business when
they are involved in small business activities such as cooking, tailoring, and running trade
stores involving marketing at the school level. The skills learnt and developed in MaL are
expected to assist students in starting their own income generating activities locally,
provincially and nationally (NDoE, 2006c). The business knowledge and skills developed in
MalL have the potential to help the students advance into secondary schools as well as sustain
their lives in the home or community. At the same time, a major problem is that many MaL
teachers are generalist teachers who lack specific business knowledge and skills as well as
expertise in the field of business in primary school (Mandawe, 2013). In addition, primary
school teachers find it difficult to teach practical business and accounting skills because they
lack knowledge and skills in accounting (Rongaa, 2013).

Basic Design and Technology Concepts and Skills in MaL

In the Papua New Guinea education system, design and technology is a subject taught in
secondary schools and it is expected to be taught through practical projects and activities. It
is part of the national curriculum learning area ‘Culture and Community’ and builds on the
knowledge and skills students have learnt in primary school in MaL subjects. MaL aims to
develop lifelong knowledge and skills by providing opportunities in which the students can
live productive lives when they return to their communities or when they go for further
studies. This includes helping the students to be self-reliant, critical thinkers and effective
problem solvers (NDoE, 2006¢). Design and technology concepts in MalL provide all
students with knowledge, skills and values that are part of real life and provide relevant and
appropriate experiences for all students. Teachers are expected to work with the students to
select projects that would develop a range of life-skills concepts through practical lessons
and activities. Students are expected to be engaged in activities outside the classroom to
discover new knowledge and develop skills through interaction, involvement and practical
exposure (NDoE, 2003c).

Some of the learning activities expected in design and technology include drawing,
carpentry, home economics, sewing, cooking and computer skills. MaL therefore acts as an
invaluable vehicle for students to achieve the learning outcomes through development of
skills in sewing, raising animals, farming, woodworking, repair and maintenance, cooking
and other organisational skills at the school level. Students need to be engaged in practical
learning activities through teaching strategies such as group work, skills practice, research
and inquiry, class discussions and debates, problem-solving activities, teacher presentations,
instructions, explanations, lectures or reading aloud, directed question and answer sessions,
audio-visual presentations, textbooks or worksheets, directed assignments, demonstration
and modelling, guest speakers, and classroom displays (NDoE, 2006f). Hence, the primary
purpose of integrating concepts and/or ideas derived from the obe curriculum is to produce
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skilful men and women who can live sustainable lives after leaving school. This would
ultimately lead to minimising problems related to hunger and poverty, among others, in
Papua New Guinea.

MaL Concepts in Education for Sustainability

MaL is Papua New Guinea’s own home-grown curriculum introduced as part of the
outcomes based education (obe) system in alignment with the PNG Vision 2050. Through
the integration of three practical subjects, MaL promotes sustainable living using appropriate
knowledge and skills. It encourages and expects teachers to encourage students to be
innovative and creative in fostering productive living while being friendly to the
environment. Thus, the MaL curriculum promotes sustainable action and living which will
ultimately foster the values and aspirations advocated by the United Nation’s Sustainable
Development Goals (NDoE, 2006g). Tilbury (2004) states that sustainable living is the
practice of reducing demand on natural resources by expending the necessary effort to make
sure they are replaced after they have been used. Openg (2012) adds that sustainable living
is a process of adaptive management and systems thinking, requiring creativity, flexibility
and critical reflection. This notion is supported by Allen (2007), who says that sustainable
living is a state of mind and way of life that incorporates principles, concepts and approaches
of reducing, reusing and recycling of the natural resources in both formal and informal
educational contexts for sustainability purposes. UNESCO (2009) sets forth a framework
that can be used to engage students in real world contexts requiring the application of life
skills such as critical and creative thinking, systems thinking and collaboration, to meet the
human needs of today and in the future.

Education for sustainability (EfS) uses an educational framework that focuses on education
about, education in and education for sustainability and productive living, which would
ultimately reduce problems related to hunger, poverty and low socio-economic conditions
(NDoE, 2003c). Education about targets the knowledge of sustainable living, education in
focuses on sustainability in curriculum content and education for is all about the sustainable
use of the environment. According to Barker and Rogers (2004), the attitudes and behaviours
towards the environment, the associated environmental issues, and sustainable practices are
all equally important and therefore need to be developed simultaneously through approaches
based on sustainability. Sustainable living advocated in the MaL curriculum seeks to involve
community stakeholders through action-oriented approaches or experiential learning. This
approach is expected to develop positive behaviours and attitudes, which will lead to
sustainable actions, and encourages practical activities such as producing solar energy,
building greenhouses, raising honey bees for honey, and other practical sustainable activities
that are part of the MaL learning activities in schools (Tilbury, 2004). The approaches
employed in EfS supports the importance of MaL design and development as it is supposed
to be taught as education about, education in and education for sustainable living in PNG.
The importance of education for sustainable living relates to the acquisition of relevant
knowledge and skills that can lead to positive attitudes towards learners, who can make
informed choices and decisions regarding environmental sustainability, and can take
appropriate positive actions (NDoE, 2003c¢). Education in sustainability empowers people
by providing useful opportunities to observe, identify, investigate and resolve societal issues
and at the same time develop skills and values needed for sustainable living (Barker &
Rogers, 2004). Thus, the framework of education about, education in and education for
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sustainable living encourages learners to take a holistic approach when dealing with
environmental issues as advocated by the MaL curriculum (NDoE, 2003a).

Education about MaLL

Education about MaL deals with knowing and understanding the basic skills and techniques
of the MaL curriculum. It refers to knowledge of building and keeping good homes;
preparing, storing and consuming food; and planting, harvesting, selling and consuming food
or cash crops, together with raising animals either for food or for sale (Sapya, 2009). It
emphasises the use of investigating, planning and designing, making or producing,
marketing and evaluating skills (NDoE, 2003b). Education about MaL promotes the values
associated with social, political, ecological, and economic factors that influence critical
decision making on local, national and global issues and the associated actions through MaLL
(NDoE, 2009). Thus, it could be viewed as a tool to use to develop sustainability-related
knowledge and skills (Barker & Rogers, 2004). Education about MaL is expected to be
provided through critical thinking and real-life-based skills and activities (NDoE, 2006g). In
other words, education about MaL constitutes the content that is needed for students to be
involved in actual practically oriented skills related to fields like agriculture, business and
technology or home-economics (NDoE, 2003c¢).

Education about agriculture should provide students with opportunities to make connections
with their local communities to draw from their cultural, linguistic and everyday knowledge,
skills and attitudes and apply them to what is being taught in the classrooms or school farms.
Education about MaL should be provided in the context of sustainability issues (Guy,
Kombra, &. Wai, 2000). It is essential that students are aware of and value local knowledge
and realise that learning takes place inside and outside school contexts. Education about
agriculture should deliver knowledge and skills related to areas like crops and animal
management, and land and water resources management (Sapya, 2009). This means
education about MaL should be delivered through imparting knowledge and skills which are
related to home economics, design and technology, nutrition, cooking, sewing, designing
and/or making things, managing resources, and carpentry (Wanigasakare, 2003). Education
about business should deliver knowledge and skills related to management of money and
the sale of agricultural and carpentry products, and to effective communication with people
in business and involvement in community-based money-making projects.

Education in MaL

Education in MaL refers to the actual practice of teaching and learning the MaL curriculum
content. It is the most challenging approach of skills-based education because it entails the
provisions of an education that includes processes, range of outcomes, underlying
philosophical underpinnings and aspirations. This could be related to the understanding of
aspects of sociology, psychology, economics and the use of its outcomes (Prapapat, 2015).
MalL integrates relevant practical life skills and knowledge of agriculture, basic design and
technology and business. It highlights the relevance of other subjects such as maths, science,
language, social science, the arts and personal development, as well as applying relevant
skills and processes from these subjects in real life situations through experiential learning
(NDoE, 2003b). The MaL curriculum further encourages students to view the world through
alternative perspectives so they become active and informed citizens, capable of achieving
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a sustainable way of life. Education in MaL also encourages students to work in creative,
innovative and enterprising ways to produce their own products to meet their needs in a
variety of contexts. It helps to develop the skills and knowledge required to generate and
maintain an income, actively participate in community development activities, and learn to
effectively implement specific techniques and processes to enable them to manage resources
successfully and competently. Through the MaL curriculum, students are encouraged to be
involved in practical and real-life projects that focus on their becoming economically
independent and working towards improving their quality of life (NDoE, 2003a).

Education for MalL

The 21 century education system in PNG surely calls for students who are prepared to be
active, skilful and useful citizens in the country. Education for MaL is a framework that
could be used to engage students in all subject areas to use appropriate knowledge and skills
to make and/or create things for sustainable living. It emphasises the reciprocal use of
education in and education about Mal. Thus, a complete education for Mal enables
students to participate in practical aspects of the MaL curriculum in schools (NDoE, 2009).
It encourages students to investigate, design and create innovative ways of using available
resources. Education for MaL also refers to behaviour towards the sustainable use of the
environment and its available resources to make and/or create things either for selling or for
personal consumption (Barker & Rogers, 2004). Education for MaL refers to the teaching
and learning approaches and strategies that are employed to impart MaLL knowledge, skills
and attitudes to the students. Therefore, education for MaL should be delivered through such
approaches as child-centred, action-oriented and practically-based approaches (NDoE,
2003a). The students are expected to receive an education that is not only theory-based but
also based on the real life practical application of the knowledge and skills attained.

Furthermore, MaL is a practical subject that focuses on ‘learning-by-doing’ rather than
passive listening and observing (NDoE, 2003b). It provides real-life and relevant learning
experiences which allow students to practice and develop critical and creative thinking and
problem solving; and decision-making opportunities in what they produce (Barkers &
Rodgers, 2004). In order to learn new information, education for MaL should be delivered
using teaching and learning strategies in three ways: theoretical learning, practical learning
and experiential learning (NDoE, 2003b). This learning is expected to occur in real-life
situations with actual experience using the variety of learning activities in business,
agriculture, home economics and design and technology. At the same time, education for
MaL is often delivered through various skills-based strategies such as brainstorming
activities, surveys, questionnaires for investigation, projects and problem solving for
planning processes, demonstrations, modelling, individual or group sales for marketing,
group work and journal writing for purposes of evaluation (NDoE, 2003¢).

MalL Practices in Upper Primary Schools in PNG

It is important to note that teaching of the MaL curriculum is expected to involve the
application of the three principles Reuse, Recycle and Reduce as well as the Head, Heart and
Hands model in practical situations to achieve the PNG National Goals and Directive
Principles (Prapapat, 2015). The MaL curriculum encourages a shift from viewing education
as a delivery mechanism to a lifelong, holistic and inclusive process, and provides work-
related skills and experiences for the youth in Papua New Guinea (Guy, Kombra, &. Wai,



64

LUTHER AND ROMBO

2000). Students are expected to work individually, in pairs or in groups doing practical
projects using their head, hearts, and hands (NDoE, 2003a). A the same time, teachers are
expected to encourage practical activities, both individually and in groups, giving students
more oral practice, creating meaningful learning contexts and designing communicative
activities for students to follow (NDoE, 2003a). Students are required to work in creative,
innovative and enterprising ways to produce their own products to meet their needs in a
variety of contexts and/or societies in PNG (NDoE, 2006¢). Teachers are required to promote
collaborative and consultative learning through practically oriented projects. However, there
is uncertainty among teachers in PNG when considering how to allocate time, resources and
professionals on skills-oriented subjects such as MaL versus the academic-oriented subjects
like English (Guy et al., 2000). These issues create confusion and problems, as many people
do not seem to value the talents, skills and potential in themselves. The value of these
qualities needs to be made evident through the process of effective teaching and learning.

In PNG the MaL curriculum is not fully implemented, guided by a clear framework and
guidelines, with sufficient resources to develop relevant knowledge, skills and values in
students. MaL is expected to be taught using theoretical, practical and experiential learning
approaches (NDoE, 2003b). Unfortunately, MaL is often seen as a non-core subject and is
given less attention by teachers (Tony, 2009). At the same time, Rongaa (2013) established
that the MaL curriculum was not being implemented using practically-oriented means, but
instead was being taught as a theory-based subject, and that teachers in upper primary
schools in PNG who were teaching the MaL curriculum were generalist teachers who were
not trained to teach the MaL curriculum as a specialised subject.

In spite of this, the NDoE in PNG continues to develop the syllabus and teachers’ guides and
distribute them to schools without proper support materials, facilities and tools to help
effective implementation (NDoE, 2006g). A major problem hindering the effective
implementation of the MaL curriculum is that less time is allocated for skills-based subjects
than for academic subjects in the PNG education system. Due to these problems, Rongaa
(2013) states that the practical projects and assessments in the MaL curriculum have not
been implemented in PNG schools.

Factors Affecting the Implementation of MaL Curriculum in PNG

The current emphasis of the government is more on agricultural activities, increased
economic activities and development of vocational skills which are crucial for capacity-
building and to empower communities for long term sustainability. According to Tony
(2009), there is a need to promote a sustainable agricultural economy for PNG, as 85 percent
of the eight million people live in rural areas. The potential to assure food security, an
improved cash economy and the provision of a comfortable livelihood for people in both
urban and rural communities in PNG can be met through the application of relevant skills-
based education in PNG. Education based on life skills provides hope and the way forward
in PNG if the country is to offer an education system that is relevant and leads to
sustainability (Wanigasekare, 2003). The MaL curriculum, therefore, promotes relevant
agricultural, business, and design and technology related knowledge, skills and potential in
the upper primary schools in PNG (NDoE, 2003a).

However, most of the teachers in PNG have indicated that the MaL curriculum is not
implemented as expected because MaL teaching is seen to be theory-based (Rongaa, 2013).
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This belief is supported by Tony (2009), who claims that syllabus support materials,
including teachers’ resource books, teacher’s guides and the outcomes edition for upper
primary students are not available in schools. It is difficult to implement effective classroom
teaching as students are instructed to learn directly from the textbooks whilst teachers
become engaged in rote teaching (Mandawe, 2013). This view is supported by the
observation of Guy, Kombra, and Wai (2000) that teachers become rigid and inflexible, and
do not exercise creativity by varying teaching methods to meet different students’ learning
needs. This is due to a lack of knowledge, skills and understanding of the MaL curriculum
outcomes, as well as to limited language skills about the subject matter (Guy et al., 2000).
These are major hindrances to the development of the life skills needed by the students that
should be possible through the teaching of the MaL curriculum in PNG (Rongaa, 2013).
Similarly, classroom observations revealed that skills were not used to motivate students and
teachers tend to use a strict, authoritarian approach to teaching, which results in students’
being dependent on the teacher (Wanigasakare, 2003). At the same time, most teaching
methods used by teachers were teacher-centred than student-centred (Sapya, 2009).
Regardless of the institutions in which teachers were trained, they exhibited a similar
teaching style and focus in terms of teaching performance. At the same time, the use of
inappropriate textbooks and materials hindered students’ learning outcomes (Rongaa, 2013).
Most of the assessment methods used by teachers were tests and assignments and no
practically oriented skills were noticed (Rongaa, 2013).

In spite of these problems, it is generally believed that MaL is an interesting subject of study
because it can be implemented in both theory and practical learning situations which link the
head, heart and hands (Prapapat, 2015). This interest is lost when there is lack of funding,
support materials and resources, especially when students and teachers struggle to improvise
resources by applying the concepts reuse, recycle and reduce, which poses challenges to
teaching the practical activities of MaL (NDoE, 2006g). Lack of content knowledge and
specific skills among teachers regarding agriculture, business and design and technology
also exacerbate the effective implementation of the MaL curriculum in schools (Tony, 2009).
Mandawe (2013) also found that poor subject content knowledge, untidy workbooks, and
illogical lesson preparation and implementation contributed to making classroom
environments as boring contexts in which to promote MaL curriculum best practices. These
ineffective practices of MaL curriculum implementation affected the effective delivery of
MalL as one of the practical subjects in PNG schools (Rongaa, 2013).

Importance of Making a Living (MaL) Curriculum in PNG

MaL is one of the seven subjects prescribed for students in upper primary schools in PNG.
It was developed by reviewing agriculture, business and basic design and technology
concepts. Students who study MaL are expected to be competent because the knowledge and
skills in the MaL curriculum are expected to empower them for sustainable living after
leaving school. The knowledge and skills developed through MaL should make them
competent to produce resources and use them sustainably. The MaL syllabus supports the
development of life-long survival knowledge, skills and attitudes whilst using practical skills
and knowledge in real life situations (Guy, Kombra, & Wai, 2000). Hence, the knowledge
and skills developed in the MaL curriculum are expected to address current societal issues
in schools and develop competency for future actions (Rongaa, 2013). Above all, the Mal
curriculum has been developed to achieve the Sustainable Development Goals of the UN,
aimed at eradicating hunger and poverty, promoting gender equality, empowering women,
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attaining environmental sustainability, and developing a global partnership for development
(Rena, 2009). However, the MaL curriculum does not only prepare students for sustainable
living, but also provides a sound foundation for further learning in the secondary and post-
secondary education system (Waningsakera, 2003). At the same time, effective
implementation of the purpose and intent of the MalL curriculum would contribute
meaningfully towards the development of skilled manpower, a supply of quality agricultural
products, and the empowerment of unemployed youth who would otherwise be roaming
aimlessly in towns and cities after leaving school. According to Shah (2010), MaL
curriculum would also increase an emphasis on export-driven agricultural products, efficient
agricultural practices and more sustainable environmental management practices. Hence, the
education of students at the upper primary school level through the implementation of the
MaL curriculum plays a pivotal role in preparing students for their future in PNG
communities.

Summary

The concepts and ideas advocated in the MaL curriculum are a vital, significant part of the
PNG education system. The MaL curriculum has been purposefully developed and
implemented in the PNG education system as an integrated subject, including agriculture,
business studies and basic design and technology. The MaL curriculum provides an avenue
through which relevant skills and concepts are taught which would be useful for students
after they leave school. The MaL curriculum also promotes education for sustainability with
particular focus on education about, education in and education for sustainability, both in
PNG and the world. Students have to be aware of how the resources from the land and the
sea can be diligently managed and equitably distributed for human consumption and
survival, particularly viewing it from the Pacific Island context, a region prone to natural
disasters. Education related to sustainability, therefore, plays an important role in the PNG
education system as it fosters sustainable living. The upper primary schools, in particular,
have been identified as the appropriate level to implement MaL curriculum in PNG. Students
who do not continue schooling after grade 8 can be better equipped to return to their homes
and implement the skills and concepts they have learnt through MaL. In so doing, they will
be productive citizens in the society. However, the effective development and
implementation of the MaL curriculum in the PNG education system has been hampered by
various factors including inadequate funding, insufficient curriculum materials, inadequate
teacher training and preparation, and lack of community and/or school support (Tony, 2009).
Nevertheless, if the basic concepts and skills advocated by the MaL curriculum were to be
successfully implemented, the chances of adverse effects that lead to hunger, poverty,
malnutrition and other socio-economic problems would be minimised in many communities
in PNG. Effective teaching and learning with adequate and relevant support materials and
resources is a challenge for the Education Department in PNG today (Rongaa, 2013).
Obviously, the use of skills-based and practically-oriented curriculum at the primary
education level is the way forward for the PNG education system today.
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