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Abstract: Providing affordable housing has been a long-standing issue for governments of most
countries. In an attempt to address the issue, affordable housing programs have been introduced with
the aim of improving household’s access to housing, as well as sustain their wellbeing. This paper
reports on a study of the activities of affordable housing program (AHP) in Papua New Guinea
(PNG), using Port Moresby as a case. It also reports a potential strategy for improving effectiveness
of the program. Data was collected from interviews involving private property developers, building
contractors, and an official of the National Housing Corporation. Documents related to PNG housing
sector and AHP were also reviewed. The results show that the criteria used for measuring housing
affordability is lacking in PNG. Low-income households do not benefit from the AHP, which focuses
mainly on homeownership scheme. Role of the public sector and private sector in the provision
of affordable housing is not clear. Most private developers would like to supply more houses
to the housing market. However, the developers face challenges such as shortages of secure land,
high cost of materials for constructing houses, and lack of trunk infrastructure. If the aim is to improve
effectiveness of the AHP, there is a need to develop criteria for measuring housing affordability and
to introduce affordable housing schemes that meet low-income household’s preferences and demand.
It is necessary to reduce housing costs by making more secure land available for development,
providing trunk infrastructure, and sourcing building materials locally. The sustainability of AHP
should be given due consideration during the planning and design phase. The findings could assist
urban development managers and planners in designing a more effective AHP in PNG.

Keywords: homeownership scheme; house price; housing affordability; housing policy; social
housing; urban development

1. Introduction

Housing shortages, and the corresponding increase in house prices, have been a policy issue
for most countries [1,2]. However, providing houses that most people could afford, and at the same
time, pay for other necessities, is becoming a challenge for the governments of most countries [3,4].
Expenditures associated with housing often restrict access to food, clothing, health care and education
for low-income households, as well as lower the households’ standard of living [5,6]. To sustain human
wellbeing, housing must be affordable for all households. For this reason, housing reforms have
been introduced in most countries to boost supply of houses. One of these reforms is the affordable
housing program (AHP), which mainly targets housing for low-income households [3,7,8]. However,
for AHP to be effective in supplying the desired low-cost houses, there is a need to develop criteria for
measuring housing affordability [9–11]. Furthermore, quality of houses supplied through AHP must
be monitored to ensure that the houses meet minimum standard. In addition, roles of the public and
private sectors in the AHP must be streamlined [12,13].
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Housing affordability entails the relationship between expenditure on housing and household
income [14]. Expenditure associated with housing often accounts for the largest share of the low and
middle-income households’ expenditure [15]. For this reason, the low and middle-income households
are often hit harder when they have housing affordability problems. There are two major approaches
for measuring housing affordability. These include ratio measure, which is the relationship between
housing expenditures and household income. The other is the residual measure, which focuses
the capacity of a household to maintain an acceptable standard of living after housing costs [11,14].

A house is said to be affordable when it is affordable to people with a median household income
that has been established by a country, province, or a municipality, using a recognized housing
affordability index [16]. The median multiple indicator, which rates housing affordability by dividing
the median house price by gross (i.e., before tax) annual median household income, can be used for
determining housing affordability index. For example, in the United States and Canada, housing is
affordable when housing cost is not more than 30% of household’s gross income [17,18]. It is 40%
for India [19]. According to the National Affordable Housing Summit Group of Australia, affordable
housing is:

“housing reasonably adequate in standard, and location for low or middle income households and
does not cost so much that a household is unlikely to be able to meet other basic needs on a sustainable
basis” [20].

The United States Department of Housing and Urban Development (HUD) defines housing
affordability as housing that does not exceed 30% of the household’s monthly income [21]. The HUD
uses the indicator of area median income, i.e., the median income for a selected area, to determine
whether households qualify for some public housing programs [22,23]. For the case of the United
Kingdom, affordable housing is based on housing expenditure to income ratio, and it tends to
fulfil the housing needs of eligible households at sufficiently low cost [24,25]. In China, affordable
housing is provided for low to lower–middle-income households that meets certain income level
requirements [26,27].

Housing cost to income ratio is the most commonly used standard for measuring housing
affordability [5]. This has been the standard used in many countries, such as countries in
the European Union, Australia, Canada, United States, New Zealand, China, and India [11,19,28–31].
Most policy makers and academics, as well as the general public, are more familiar with the use of
ratio of housing cost to income as a measure of affordability. This is because it is simple to calculate,
it can be easily applied in practice, and has the sanction of the governments of most countries [11].
Though housing price to income ratio is the commonly used housing affordability measure, it is
important to note that it has some limitations. For example, incomes for the poor are likely to
have housing affordability problem and are often lesser than the median income. Segregation by
income often exists in metropolitan areas, which might make the poor face lower housing prices than
the median income worker.

Some academics, such as Stone [11,32], argued that using housing cost to income ratio as a measure
of housing affordability is not convincing; once a household has paid housing costs, it becomes “shelter
poor” if the remaining income is not enough to cover other basic non-housing necessities. For this
reason, it is important to also consider money spent on other necessities, as well as family size,
in housing affordability discussions. To incorporate non-housing costs into the measure of housing
affordability, Stone [11,32] proposed the use of “residual income”. This posits that housing is affordable
if a household can meet its non-housing needs after paying for housing [11]. The residual income
approach leads to a sliding scale, and reflects that housing affordability is sensitive to differences in
household size and income.

Authors such as Bogdon and Can [33], and Mulliner and Maliene [34], suggested that housing
affordability measures should focus more on the condition, location, and neighbourhood characteristics
of housing, rather than only on housing costs. For example, in a study of housing affordability in
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relation to attributes of a housing area, it was found that housing affordability depends on amenities,
which influence the welfare of households [35]. In a study of low-income renters’ perceptions of
housing affordability, Seelig and Phibbs [36] found that low-income families do not often choose
housing areas that have poor amenities. This suggests that it is important to consider availability of
basic amenities in the provision of affordable housing.

Several factors have been identified in the literature that influence housing affordability.
These include shortage in supply of houses relative to demand increases in housing price,
which decrease housing affordability; policy instruments that promote rent regulation reduce the
tendency for real estate to manipulate house prices [4]; policies that promote rise of income of
households in low-income groups increases housing affordability [5,37]; an increase in the ability of
households to access housing loans increases their housing affordability; household’s preferences for
housing also influences their affordability [38]; low interest rates on housing loans improve affordability
of homeownership [39]; high quality houses supplied with necessary trunk infrastructure and located
in high-income areas, such as the central business district, have the potential to attract more costs and
lowers housing affordability [40]; increase in land price increases the cost of building houses; increase
in population of an area increases housing demand relative to supply, which consequently increases
house prices and lowers housing affordability [41].

There are several economic, social, and environmental factors which should be considered in
the planning, designing, and implementing an AHP [42]. The economic factors include the continuous
availability of funds from the state for the AHP, availability of land and flexible design standards
that incorporate the needs of affordable housing. Zoning restrictions that might prevent developers
from building high-rise multi-family houses must be relaxed to allow developers lower marginal
cost. Regulatory mechanisms, that encourage developers to participate in constructing affordable
housing, has the potential of promoting AHP. Social factors such as the “not in my backyard” sentiment,
especially among house and landowners, is often one of the barriers to AHP. It is associated with
the perceptions that affordable housing often devalues properties in the neighborhood. Furthermore,
if affordable housing is provided in distant areas from the city centre, low-income households might
be pushed there, which might be far from jobs, social networks, and infrastructure, which creates
additional travel costs [43]. To promote effective implementation of an AHP, all relevant stakeholders
should be well informed on the benefits of AHP and affordable housing built in areas that have
necessary infrastructure and services. The other is environmental factors, such as the quest to meet
environmental standards by the strict implementation of green building techniques or regulations.
This often increases the cost of building houses, which might increase house price. It is important to
consider potential strategies for using simple environmental friendly techniques for building houses.

Port Moresby is one of the cities in Papua New Guinea (PNG) where access to quality and
affordable housing has become beyond the reach of many people. This is mainly due to shortages in
the supply of houses relative to demand, which push up house prices [44]. Economic development
in the city attracts the attention of people from rural areas, who migrate to Port Moresby in search
of jobs. Several authors found that most urban residents in PNG might find it difficult to pay for
housing [44–46]. In response to the housing shortages and the corresponding high house prices in PNG
cities, the PNG government introduced several initiatives such as the First Home Ownership Scheme
(FHOS), Land and AHP including the Duran Farm Housing Development, Gerehu Stage 6B. However,
the initiatives have not been able to address the housing affordability problems [45,46]. It is important
to have greater understanding regarding potential reasons that the affordable housing initiatives have
not been able to address the housing problems in PNG. This paper contributes to this by evaluating
the different AHPs, and identifying potential strategy for improving effectiveness of the AHPs.

Port Moresby is the capital of PNG, as well as the largest, and one of the fastest-growing, cities in
the country. In addition, it has the largest housing market in PNG. Many people have continued to
migrate from rural areas to Port Moresby in search of jobs and other opportunities, to better their lives.
This results in an increasing housing demand. However, housing supply has not been able to match the
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demand, and this has contributed to the rising informal housing market, and the emergence of slums
in the city. This is partly due to that the housing sector has been dominated by the public sector, which
was involved in building houses. However, due to the falling price of crude oil in the international
market, the PNG government has been in financial problems. As Port Moresby is the seat of the PNG
government, the city is often given more attention than other cities in the country, and most housing
strategies are often tested in Port Moresby before using the strategies in other cities. To address
problems associated with access to housing in Port Moresby, the PNG government introduced AHP
without involving relevant stakeholders in its planning and design. Potential lessons from the findings
of this study would include the need for public–private partnership in the AHP. In addition, it is
necessary to consider potential AHP beneficiaries’ preferences and demands in the planning and
design of the program.

Furthermore, the state-owned land, which is cherished by property developers because of
its secure tenure and low transaction costs, is almost exhausted. The remaining land belongs to
the community, and it is often difficult to access the customarily-owned land for development, because
of insecure tenure and high transaction costs. This has led to an increase in house prices, which many
people, including the low to middle-income households, might find difficult to afford. The inability
of this group of households to afford quality housing might have an adverse effect on their welfare.
To cope with the high house prices in Port Moresby, it is common to see several households living in
the same apartment, where they use the same toilet and bathroom. As more people make the city their
home, the social, economic, and environmental challenges associated with housing must be addressed.
There is a need to develop an efficient and effective framework for affordable housing in Port Moresby
in order to achieve sustainable housing and urban development. The findings from this study will be
useful for improving housing policy related to providing affordable housing in Port Moresby and in
the major cities of PNG.

The aim of this study was to examine affordable housing program (AHP) in PNG, using Port
Moresby as a case, and to assess the program using housing affordability measures, and by drawing
lessons from other countries. A potential strategy for improving effectiveness of the AHP in meeting
needs of targeted households was explored, and policy implications discussed.

The findings from this study will assist urban development planners and policy-makers in making
informed decisions in regard to making AHP in PNG more effective. This could be useful for providing
affordable housing in countries that have socio-economic conditions which are similar to that of PNG.

The next section describes affordable housing programs in PNG, Singapore, and Australia,
followed by material and methods. Section 4 reports the results, followed by discussion and policy
implications. The final section is devoted to conclusions.

2. Affordable Housing Programs in Papua New Guinea, Singapore, and Australia

In order to boost the supply of houses in the major cities of PNG, the PNG government introduced
several housing schemes, such as:

2.1. Government Housing Schemes

2.1.1. First Home Ownership Scheme

The First Home Ownership Scheme (FHOS) was introduced by the PNG government to provide
loans for housing to households, so that they could buy houses of their choice. For this reason,
the government allocated 200 million Papua New Guinea Kina (PGK) or 60,606,061 USD to the FHOS
in 2013 [47]. The fund is managed by the Bank of South Pacific (BSP). To be eligible for the housing
loan, the individual must be a citizen of PNG, employed in the formal sector, and willing to pay 10% of
the worth of the loan (equity). An individual can get a maximum loan of 400,000 PGK (121,212 USD),
which attracts an interest rate of 3%. The repayment period is 40 years.
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2.1.2. Social Housing Program—The Duran Farm Housing Development

The PNG government established a social housing program in 2014 at Duran Farm Housing
Development in Port Moresby through the National Housing Corporation (NHC). The affordable
land and housing program was launched at Gerehu Stage 6B, Port Moresby in 2015 by the Office of
Urbanisation. The NHC oversees Duran Farm Housing Development. It is responsible for facilitating
provision of trunk infrastructure, such as clean portable piped-borne water, good road networks,
sewerage, and electric power. House building contractors were engaged in constructing houses in
Duran Farm. Upon completion, the houses are expected to be sold to the general public, especially
public servants, at a price below the market price. Several visits to the project site in October 2016,
February and May 2017, revealed that some houses have been completed, but were not yet occupied
by people, due to lack of trunk infrastructure, which governmental agencies ought to have introduced.
The sales price of houses at Duran Farm range from 350,000 to 450,000 PGK (106,061 to 136,363 USD),
as reported by Nao and Ezebilo [48].

Most Papua New Guineans, who are either in the low-income or middle-income groups, might
find it difficult to afford the lowest house price at Duran Farm. For the case of Gerehu Stage 6B,
houses have not been built there, which raises the question of whether the project will be implemented.
The Duran Farm Housing Project and the Gerehu Stage 6B are expected to supply 40,000 houses to
Port Moresby residents.

2.1.3. Two Million District Housing Program

In addition to the social housing program, the PNG government launched the “Two million
District Housing Program” for government workers in 2015. It entails the state government allocating
1 million PGK (303,030 USD) to each of the district administrators in the country, whereas provincial
governors, in collaboration with open members of the parliament, contribute 1 million PGK for
building 10 houses in each of the 89 districts in PNG [49]. To date, little is known about the progress or
implementation of the program.

2.2. Private Sector Participation in Provision of Housing in Port Moresby

Several large scale private property developers have been involved in providing housing in Port
Moresby. The notable private developers operating within, and in the vicinity of Port Moresby, are
Edai Town, Glory Group of Companies, and the Curtain Brothers.

2.2.1. Edai Town Development Limited

Edai Town originated from a partnership between Borea village and a private property developer.
It is located 20 km from Port Moresby along the PNG liquefied natural gas corridor. The land is
under a state lease for 99 years. Edai Town builds mainly four types of houses: the traditional home
(3 + 1 rooms), modern two storey home (3 + 1 rooms), double storey duplex (3 rooms), and double
storey town house (3 rooms). The sale prices of houses at Edai Town range from 300,000 to 803,000 PGK,
i.e., 90,909 to 243,333 USD [50].

2.2.2. Glory Group of Companies

The Glory Group of Companies was established in 2008, and consists of Glory Estate Ltd., Glory
Holding Ltd., Glory Development Ltd., and other subsidiaries [51]. It has residential properties in
several areas of Port Moresby, including Ela Vista at Ela Beach, Glory Garden at 8 Mile, and Skyview.
The Glory Group has more than 500 houses, which have been built to meet the demands of middle
and high-income households, as well as corporate clients. For example, houses in Glory Garden are
primarily built for middle and high-income households, Skyview for middle-income households, and
Ela Vista for corporate clients. Prices of Glory Group houses range from 500,000 to 1.2 million PGK,
i.e., 151,515 to 363,636 USD [52].
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2.2.3. Curtain Brothers

The Curtain Brothers was established in 1996, and at that time, they focused primarily on
construction of infrastructure [53]. For example, they played an important role in the development of
Harbour City, and constructed the wharf in Port Moresby. The Curtain Brothers have indicated their
interests in developing residential properties. To this end, they have established South Pacific Homes
to manage the properties.

2.3. Affordable Housing in Singapore

Residential housing development in Singapore is primarily built and managed by the state
housing agency, Housing and Development Board (HDB). Shortages of housing in the 1960s led to
the establishment of the HDB, whose primary activity is to provide affordable housing to Singaporean
residents [54]. During the first five years of its establishment, the HDB built many low-cost housing
units for rental to low-income households. A home ownership scheme was introduced during
the fourth year. As there was a shortage of land in Singapore, the HDB focused on constructing
high-rise buildings with multi-family flats [54]. After building low-cost housing, the HDB introduced
a housing scheme that focuses on building and selling middle-income flats.

2.3.1. Sales of Housing and Development Board New Flats

The HDB has various new flat sales programs such as Built-To-Order (BTO) and Sale of Balance
Flats (SBF). In the case of the BTO, Singaporean citizens who are interested in buying new HDB flats
place their orders. The HDB begins constructing housing units when the orders reach approximately
70% of the units to be built. Flats that the HDB could not sell during previous BTO exercises are sold
through the SBF program. The flats are sold on a 99-year leasehold. The following requirements must
be met to buy a new HDB flat in Singapore HDB [55]:

• The applicant must be aged at least 21 years, a Singaporean citizen, and have a family.
• The monthly income of the household must be between 10,000 and 12,000 SGD.
• Single Singaporean citizens must be aged at least 35 years, and should have a monthly income of

at most 5000 SGD. They are only allowed to buy a two-room flat.
• Singaporean–foreigner couples are only allowed to buy a two-room flat.

The HDB flats are meant to be affordable, which makes flats cheaper than privately built flats.
For example, the sale price of a privately developed flat could be greater than that of a HDB flat by
more than 50% [54].

2.3.2. Maintenance of Housing and Development Board (HDB) Units and Estates

Town councils and the HDB conduct maintenance work on HDB housing units and estates [54].
For example, town councils are responsible for maintaining elevators, water tanks, external lighting,
common corridors, void decks, and open spaces surrounding the estates. The HDB is responsible for
maintaining rental flats and inspecting home renovations carried out by private individuals.

2.4. Affordable Housing in Australia

Affordable housing programs in Australia target low to middle-income households. The primary
aim of the Australian National Affordable Housing Agreement (NAHA) is to ensure that all
Australians have access to affordable, safe, and sustainable housing that contributes to social and
economic participation [56]. The NAHA provides 6.2 billion AUD worth of housing assistance to
low and middle-income Australians for the first five years [56]. Examples of affordable housing
schemes in Australia include the National Rental Affordability Scheme (NRAS) and the Affordable
Homes Programs.
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2.4.1. National Rental Affordability Scheme (NRAS)

The NRAS involves providing funds for Australian investors to build or buy houses, which are
rented to the middle-income group at a discounted rate, whereas the investors are given tax incentives.
It aims to reduce rental costs for low to middle-income households, as well as increase the number of
affordable rental houses [56]. To be eligible to rent a house under the NRAS, the person must:

• be an Australian citizen, have permanent residency or have Temporary Protection visa XA visa
subclass 785 or Temporary Protection visa XC visa subclass 785;

• not own or part-own property in Australia or overseas;
• not have money in bank accounts, shares, or investments exceeding 87,125 AUD; and
• not have a household combined annual gross income exceeding 47,904, 66,228, and 84,552 AUD

for one, two, and three adults, respectively, at the commencement of the NRAS tenancy.

During the tenancy period, the person’s income should not exceed 59,880, 82,785, and 105,690 AUD
for one, two, and three adults, respectively.

2.4.2. Affordable Homes Program

The affordable homes program provides low to middle-income household access to properties
below the market price. It is used to support single people and couples whose annual income is at most
75,000 and 95,000 AUD, respectively, to have their own house [57]. In order for a person to be qualified
for the program, the person must meet the following requirements as reported by the Department for
Communities and Social Inclusion [57]:

• be a current Housing South Australia or Community Housing tenant;
• be aged at least 18 years and be a South Australian resident;
• not own or part-own any residential property or land;
• intend to be the owner occupier;
• meet the income and asset tests for the AHP; and
• not have a debt with Housing South Australia.

3. Material and Methods

3.1. The Study Area

Port Moresby is the capital and largest city of PNG, and has the largest residential property market
in the country [45]. As a result of an economic boom and various projects springing up in the city, many
people have moved from rural areas to Port Moresby, in search of opportunities to better their lives.
This has contributed to the teeming population of Port Moresby. In 2011, the population was 364,125,
and in 2015, it was over 400,000, with an average population density of 16 people per hectare [58,59].
The construction phase of the PNG liquefied natural gas project attracted many people from various
areas of the country, and experts from other countries, to Port Moresby. However, the supply of houses
to accommodate the teeming population could not match with demand. For example, average weekly
house rental prices in Port Moresby range from 633 PGK (192 USD) to 4250 PGK (1288 USD), as reported
by Ezebilo et al. [45], which most low-income households in the city may not be able to afford.
Public servants, who belong to the lowest salary scale, receive an annual gross salary of 8290 PGK
(2512 USD), corresponding to approximately 159 PGK (48 USD) weekly. Low-income households
cannot afford houses provided by the AHP. An affordable housing rental scheme, which could provide
housing for low-income households until such a time they have saved enough money to buy their own
house, is lacking in PNG. For this reason, low-income households and some middle-income households
have housing affordability problems, because their income is not enough to pay for housing, and at
the same time, pay for other necessities. Considering that extended family system is practiced in PNG,
the housing affordability problem hit low-income households harder.
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3.2. Housing Development in Port Moresby

The National Housing Commission, which later became NHC, was established in 1968, and
is the main governmental housing agency in PNG. The primary task of the NHC is to implement
government’s policies on housing. When the NHC was established, its activities focused primarily
on constructing houses for government workers. This served as motivation for the private sector
to also provide houses for only its workers [60]. For this reason, there was not enough economic
incentive for investment in residential properties, development of the housing market, and real estate
related businesses. Over time, more economic developments took place in Port Moresby, and more
people from rural areas migrated to the city. However, supply of houses could not match with
housing demand from the migrants [52]. In an attempt of address the housing shortages, the PNG
government established the National Housing Taskforce (NHT) in 2007. The NHT was mandated to
study the housing problems and provide recommendations on a potential strategy for addressing the
problems. The NHT recommended that governmental housing agencies, such as the NHC, should
focus on playing facilitating roles in providing housing, whereas the private sector should be directly
involved in building houses. The recommendations were not adopted, and governmental agencies
continued building houses for government workers.

Furthermore, the PNG government commissioned the Independent Consumer and Competition
Commission (ICCC) to review the activities of housing and real estate industry. The ICCC found
that government housing agencies have had little success in providing housing for city residents,
and that the high housing prices are triggered by inefficient and insufficient supply of land, and
unclear government policy on housing [61]. For example, the price for a 3 bedroom house at Duran
Farm housing project, which is operated by public sector, is 350,000 PGK (106,060 USD), whereas it is
approximately 300,000 PGK (90,909 USD) at Edai Town Development, which is owned by a private
developer. In addition, basic trunk infrastructure is lacking in Duran, whereas it is available in
Edai Town.

Only a few of the ICCC recommendations have been adopted, such as the continued work
of the National Land Development Program in raising awareness among customary landowners.
In addition, the Customary Land Development Office was established in 2016 by the National Executive
Council [62], but was abolished after a few months. The PNG Vision 2050 highlighted the need for
improved infrastructure and efficient delivery of public goods and services [63]. In 2011, the PNG
government established the National Housing Estate Limited (NHEL), which is a subsidiary of the
NHC, and was tasked to construct houses in Port Moresby and other major cities of PNG to boost
housing supply.

The NHC and NHEL are involved in the development and supply of housing to the market.
There are only a few large scale private property developers, such as Edai Town, the Glory Group of
Companies, and the Curtain Brothers.

3.3. Data Collection and Analysis

The data for this study was collected from review of relevant documents related to the housing
sector in PNG, and interviews held with private property developers, and an official of the NHC.
The documents reviewed include publications of the National Research Institute related to the housing
sector in PNG, such as Webster et al. [52], Ezebilo et al. [15], Ezebilo and Hamago [64], Nao and
Ezebilo [48], and Wangi et al. [16]. Others include the ICCC report on activities of real estate industry,
the NHT report on problems associated with provision of housing in PNG, and the report on PNG
Vision 2050 as well as salary scale for public servants. For the interviews, an official of the NHC was
asked questions related to housing development activities at Duran Farm Housing Development.
The questions included the roles of NHC on provision of housing at Duran Farm, income group
targeted and how the houses would be sold. Private building contractors were interviewed during
visits to Duran Farm. They were asked questions such as the sales price of completed houses, provision
of trunk infrastructure, and their roles in regard to constructing houses in Duran Farm. Interviews were
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conducted with management of Edai Town Development Limited, which is one of the successful
private property developers in Port Moresby. They were asked questions related to provision of trunk
infrastructure in Edai Town, sales price of houses at Edai Town, and challenges that the developer face
in constructing houses.

For comparative purposes, two countries (Australia and Singapore) were purposively selected.
Information on affordable housing programs was collected from websites of relevant housing agencies
of the countries. The information collected include the household groups targeted by the programs,
basic standards used for measuring housing affordability, the role of public and private sectors
in providing AHP, and the main focus of the program in terms of home ownership or for rental.
For Singapore, data was collected from the Housing and Development Board website, and for Australia,
the Department of Social Services, Department for Communities and Social Inclusion. A brief review
of housing affordability literature using Google Scholar was conducted to identify commonly used
standards for measuring affordability and factors influencing it.

For data analysis, a comparative analysis was made between AHP in PNG and Singapore, as well
as Australia. The analysis focused primarily on land supply, consideration of local housing needs,
investment, funding resources, provision of trunk infrastructure, and maintenance of housing units.
Other factors included standards for measuring housing affordability, households targeted by AHP,
and length of time households could benefit from affordable housing. Additionally, whether there is
a clear affordable housing strategy, the roles of the public and private sectors in providing affordable
housing, and whether affordable housing is for rental, homeownership, or both. Incentives for
attracting private property developers and whether affordable housing minimize the use of land
resources was also considered.

The AHPs reviewed came from two developed countries, whereas PNG is a developing country.
This is because PNG aspires to have an organized, effective, and efficient AHP, as well as move towards
becoming a developed country in the near future. It is important for PNG to learn from developed
countries, especially Singapore, that was previously a developing country, but has been able to develop
effective housing programs. Australia and PNG have a long-standing relationship. For this reason,
it is important for PNG to learn from Australia. For example, the conceptual framework related to
customary land tenure reform laws in PNG is in line with the way land is planned, developed, and
marketed in the Australian Capital Territory [65].

4. Results

4.1. Affordable Housing Program in Papua New Guinea Compared to Australia and Singapore

Affordable housing program was introduced in PNG without developing criteria for measuring
affordability, and the group of households targeted by the program is not clear. In Australia and
Singapore, affordability measures are in place, and affordable housing program mainly targets
low-income households (Table 1). PNG has focused primarily on home ownership scheme, whereas
Australia and Singapore have focused on house rental and home ownership schemes.

The household income to median house prices for Australia was 6.6 in 2016, whereas it was 4.8
for Singapore [14,66]. This indicates that housing in Australia is severely unaffordable, whereas it is
seriously unaffordable in Singapore. Housing affordability data is not available in PNG. This could be
because the real estate market in PNG is still in infancy stage.
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Table 1. Provision of affordable housing in Papua New Guinea, Australia, and Singapore.

Characteristics Papua New Guinea Australia Singapore

Supply of land

Supplied by the state and
community. Use of available
land is not maximized due to
the types of houses built.
Houses are mainly
single-family homes.

Supplied by the state.
Houses are a mixture of
multi-family homes with
single-family homes, which
optimizes use of land.

Supplied by the state.
Most houses are high-rise
and multi-family homes,
which maximizes use of
land resources.

Housing affordability standard This has not been developed. 30% of household’s
monthly income.

30% of household’s
monthly income.

Households mainly targeted by
affordable housing Not clear. Low-income and

middle-income households. Low-income households.

Roles of public and
private sectors

In theory, private builds
houses and public facilitates.
In practice, roles
are mismatched.

The public play facilitating
roles, whereas private
build houses.

The public builds
houses and provides
an enabling environment.

Provision of trunk infrastructure
such as water, electric power,
and sewerage

The public. But often delays
due to bureaucratic
bottlenecks means private
sector may provide.

Public sector. Public sector.

Management of housing unit Not clear. Public. Public or private, under
supervision of public.

Consideration of local
housing needs

Targets mainly home
ownership scheme but not
houses for rent.

Targets both home
ownership and houses
for rent.

Targets both home
ownership and houses
for rent.

Funding resources Public funding, but not stable. Public. Public.

Investment Insufficient investment. - -

Is affordable housing
program orderly?

No. It starts with home
ownership instead of houses
for rental.

Yes. Starts from houses
for rental followed by
home ownership.

Yes. Starts from houses
for rental followed by
home ownership.

Type of houses Detached and semi-detached.
No high-rise buildings.

Dominated by
multi-family houses.

Dominated by high-rise
multi-family buildings.

Can low-income households
afford houses under
the program?

No. Yes. Yes.

4.2. Can Low-Income Households Access Houses Provided by Affordable Housing Program in
Papua New Guinea (PNG)?

The annual income of public service workers ranges from 8290 to 147,937 PGK (2512 to
44,829 USD). The lowest house sales price in the PNG government’s affordable housing project
at Duran Farm is 350,000 PGK (106,060 USD) and the loan repayment under the program is 40 years
with interest rate of 3%. The total monetary value for the house is 360,500 PGK (109,242 USD), which
is 9013 PGK (2731 USD) each year for 40 years. Converting the 9013 PGK to a monthly amount gives
751 PGK (228 USD) each month. The PNG public service pay scale for public servants show that
low-income workers will not be able to access the country’s AHP (Table 2).

Using 40% gross annual income as housing affordability measures only workers within the median
pay scale, i.e., midpoint between pay scales 10 and 11 (846 PGK/month), and those in higher pay scales
can afford a house at the AHP. However, using 30% gross annual income as affordability measure
revealed that only workers that belongs to pay scale PS12 and higher could have access to housing at
the AHP.

The results show that only public service workers who belong to PS09 and above will be able
to access a house from Edai Town Development, which is the estate that has the lowest house sales
price. For example, the lowest house sales price there is approximately 300,000 PGK, and including the
interest rate of 3%, gives a total price of 309,000 PGK. The repayment amount for 40 years is 7725 PGK
each year, which corresponds to 643 PGK each month. Using an affordability measure of 40%, workers
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who belong to PS09 and higher will be able to afford a house at Edai Town, whereas it is from PS11
for 30%.

Table 2. Salary scale in relation to annual salary for public service workers.

Salary Scale
Annual Salary 30% Salary 40% Salary

(PGK) Per Month Per Month

PS01 8290 207 276
PS02 8808 220 294
PS03 9724 243 324
PS04 11,370 284 379
PS05 12,617 315 420
PS06 14,505 363 484
PS07 16,229 405 541
PS08 18,192 455 606
PS09 21,051 526 702
PS10 23,782 595 793
PS11 26,989 675 900
PS12 30,907 773 1030
PS13 33,544 839 1118
PS14 36,285 907 1209
PS15 42,640 1066 1421
PS16 46,763 1169 1559
PS17 61,132 1528 2038
PS18 94,327 2358 3144
PS19 107,577 2689 3586
PS20 147,937 3698 4931

Note: PS is pay scale. The annual salary is the median salary point within each scale and it includes base salary and
allowances. Income tax is excluded. Salary is adopted from [67]. 1 USD = 3.3 PGK.

4.3. Challenges Associated with Provision of Housing by Private Developers in Papua New Guinea (PNG)

Private property developers encounter several challenges in the development and sales of
houses in PNG. This contributes to increase cost of building houses, which push up house prices.
The challenges are:

- Financial constraints. The interviewees reported that commercial banks in PNG rarely
comprehend the importance of project finance, and do not often provide loan facilities to private
property developers.

- Bureaucratic problems. There are a lot of bottlenecks in accessing housing loans through the FHOS
from the BSP, which results in delays in the house buying process. In addition, there are
often delays in receiving approval from customs officials for evacuation of imported building
materials at the seaport. Building Board meetings are not frequent, which often leads to delay in
the approval of relevant documents. These problems often discourage potential private property
developers from investing in the housing sector.

- Unsupportive policy environment. The current PNG housing policy is outdated and does not
reflect realities in the country. In addition, the policy does not have enough legislation for
regulating housing industry in PNG.

- Capacity constraints. There are shortages of skilled labour in the house construction industry in
PNG, and people that are available require more training, which contributes to the cost of building
houses. Furthermore, the country lacks industry that could support large scale housing projects.

- High cost of building materials, trunk infrastructure and land. Most housing building materials are
imported and attract import duties (tariffs), which add to the cost of production. In addition, locally
produced materials are often more expensive than the imported materials. It is the responsibility of
the state to provide trunk infrastructure and services. However, there is often lack of infrastructure
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and services in some segments of PNG. This often compels private property developers to provide
infrastructure, which is often a very huge investment. State-owned land, preferred by most private
property developers, is almost exhausted, and access to secure customarily-owned land is difficult,
which makes land for development very expensive.

5. Discussion and Policy Implications

The findings from this study show that low-income households, that should benefit from
affordable housing, do not have access to the AHP in PNG. The country does not have criteria
for measuring housing affordability, and the household groups targeted by the AHP are not
clear. The findings are not in line with the practice of AHP in other countries. For example,
AHP in Australia, Singapore, China, New Zealand, and India targets primarily low-income
households [3,7,8,55]. In addition, most countries where AHP is practiced have criteria for measuring
housing affordability [18,19,21]. This indicates that the PNG AHP is lacking in its design, and it
might be difficult to implement it effectively. To improve the effectiveness of the AHP, it is important
for governmental agencies in charge of housing, such as NHC, to draw lessons from countries that
have been successful in providing AHPs. It is also important for AHP planners and policy-makers to
develop criteria for measuring housing affordability in PNG, and modify the design of the AHP so
that low-income households could benefit from it. Furthermore, housing affordability is influenced
by areas where the house is located, and accessibility to trunk infrastructure [68]. It is necessary for
AHP planners to consider developing affordable housing projects in low-income areas, and provide
trunk infrastructure there to attract potential residents. Developing an AHP in low-income areas has
the potential of lowering house price in the AHP. However, it is important to consider that residents of
low-income areas might incur costs associated with travels to and from the central business district
for work and other businesses, which increases costs associated with housing. This suggests the need
for AHP planners to consider the location and accessibility to services in decisions associated with
planning and implementing AHP.

Affordable housing program often involves house rental schemes and home ownership schemes.
However, in PNG the AHP has focused only on a home ownership scheme, which requires at least
10% equity. Some people, especially low-income households, might find it difficult to have the 10%
equity. For this reason, only middle to high-income households might have access to the AHP in
PNG. Findings from other countries, such as Singapore and Australia, reveal that AHP provides
a mixture of affordable house rental and home ownership schemes [54,56,57]. An affordable house
rental scheme has the potential to provide low-income households with the opportunity to spend less
money on housing. In the long-term, low-income households could save enough money for buying
a house under the home ownership scheme. If the aim of the PNG AHP is to provide housing for
low-income households, it is necessary to include a mixture of homeownership and affordable house
rental schemes in the AHP, to meet low-income group preferences and demand for housing.

In order to promote effectiveness and efficiency in the housing sector, the role of public and
private sectors in provision of housing must be streamlined [13]. In PNG, the roles of the public sector
and that of the private sector is not clear. In some cases, governmental agencies are directly involved in
building houses, and in other cases, the private sector is involved in building houses and developing
trunk infrastructure [52,65]. In some cases, governmental agencies engage building contractors to
construct houses before introducing trunk infrastructure [63]. This indicates that orderly housing
development is at risk in PNG, which has negative implications for urban development. In most
countries, the current paradigm entails governmental agencies playing facilitating roles, whereas
private sector builds houses [69,70]. PNG has the Public–Private Partnership Act 2014 [71]. However,
it is important to develop a public–private partnership strategy, which is specifically for the housing
sector. It is also necessary to develop an effective strategy for monitoring housing developments in
PNG cities.
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The findings show that the private property developers are willing to supply more houses in
major cities of PNG. However, the developers face several challenges, especially shortage of secure
land, trunk infrastructure, and the high cost of house building materials. It is important to note that
the housing sector has the potential to provide employment opportunities for many people, and
the PNG government gets revenue from the sector through stamp duties and goods and service tax
from the sale of houses. For these reasons, it is necessary for the government to put more effort in
making more land available for housing, carry out maintenance works on existing infrastructure, and
introduce new infrastructure where it is lacking. It is also necessary to provide more funds for research
on potential local materials for building houses. This has the potential of attracting more private
investment in the housing sector, and consequently, increase supply of houses relative to demand,
which should push down house prices.

The lowest sales price for houses in state-owned housing estate is higher than that of houses in
private-owned estate. This raises questions regarding whether governmental agencies are interested
in providing affordable houses to Port Moresby residents. The finding confirms the assertion that
the private sector is more effective and efficient in building houses than the public sector, as reported by
Tang et al. [70] and Mazouz et al. [72]. This is because the private sector is more disciplined by market
forces and competition. For example, the lowest sales price of a house in the Duran Farm housing
project is 350,000 PGK, and it is approximately 300,000 PGK at Edai Town. This reaffirms the need
for governmental agencies in charge of housing in PNG, such as NHC, Department of Planning and
Monitoring, and Department of Treasury, to focus on playing facilitating roles, whereas the private
sector would build houses. In regard to location and accessibility to trunk infrastructure, Duran Farm is
located a long distance from the central business district of Port Moresby and lacks basic infrastructure,
and the completed houses have not been occupied. Edai Town is also located a long distance from the
central business district, but it has all the necessary trunk infrastructure, and most of the completed
houses there have been occupied. This suggests that the differences between house sales price in
Duran Farm and Edai Town could be due to the differences in the system used for building houses.
For the case of Duran Farm, the NHC contracted the building of houses to private housing contractors,
whereas private developers who own Edai Town are directly involved in building houses there.

The findings reveal that all the houses that have been built under the AHP in PNG are single-family
houses of one storey. This leads to inefficient use of land resources and contributes to the pushing
up of house prices. In countries such as Singapore, where land is very scarce, multi-family high-rise
houses are often built. This promotes efficiency in the use of available land and reduces the cost of
building houses.

In regard to methodology, it is important to note that public service salary scale was used in this
study to explore housing affordability, which suggests that any income that some of the public servants
might generate from other sources was not captured. In addition, some of the workers could have
spouses that earn an income and contribute to household income, which could increase the housing
affordability level of the household. These other income sources are important and could contribute
toward capturing the total value of household income. It is necessary to conduct further research that
focuses primarily on generating data on various sources of household income in PNG. The distribution
of workers in the different public service salary scale was not captured, which implies that the number
of workers that have housing affordability problems could not be determined in absolute terms. This is
because the author of this paper could not get access to the documents associated with the distribution
of public servants in Port Moresby, due to issues related to bureaucracy. Currently, PNG do not have
criteria for measuring housing affordability, which motivated the use of measures from other countries
that might not have the same conditions as PNG. However, 30% and 40% household monthly incomes
were used for determining housing affordability in this study, to account for the differences. It is
important for PNG to develop its own housing affordability measure, so that urban development
managers and policy-makers could use it in making informed decisions.
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If the aim is to provide affordable housing especially in Port Moresby, it is important to develop
more high-rise multi-family houses for low to middle-income households, whereas single family
dwellings could be provided for middle to high-income households. This might help provide different
household groups with the opportunity to access housing in Port Moresby. It is also important to
construct more houses in low-income areas to supply more low-cost houses to the housing market.
The AHP should be designed to incorporate a mixture of home ownership and house rental schemes.

Accessibility of low-income households to housing could be improved by increasing salaries of
low-income group, lowering the equity rate and addressing the factors that contribute to pushing up
the cost of building houses. This includes making more secure land available for housing, supporting
domestic enterprises to produce materials for building houses, and developing trunk infrastructure
where it is required. The preferences and demand of targeted household groups should be considered
in the planning and design of AHP.

Policy Implications

The findings from this study have several policy implications related to providing affordable
housing in PNG and Port Moresby in particular. The implications are:

Criteria for measuring housing affordability is important for planning and evaluating progress
of AHP. The housing sector in PNG, especially in major cities such as Port Moresby, has focused on
building houses without establishing standards for measuring affordability and the sustainability
of the AHP. This has made housing a luxury good, which implies that only rich people can access
housing. To develop an effective AHP, it is important to consider supply and demand, as well as
measures for assessing the program’s progress.

Low-income households are the major target of AHP. Low-income households are often hit harder
in the event of a housing crisis. However, the majority of these households seem to not be benefitting
from the housing interventions provided by the state in PNG. In other words, it is important for
the state to specify the categories of households targeted by the AHP. Criteria for identifying the
thresholds of income groups in Port Moresby, and other major cities, should be developed so that
potential beneficiaries of AHP could be easily identified.

There is not enough economic incentive to attract private developers. The main goal of private
investment is to maximize profit. As such, private developers will only invest in housing when
they are certain of making a profit. In PNG, most building materials and machines are imported,
and are expensive, which increases the cost of building houses, and consequently increases house
rental and sale prices. In addition, shortages of secure land for economic development, and high
sales prices of available land, contributes to pushing up housing costs. The PNG government should
consider reviewing import duties for building materials and machines, and provide tax credit to
private developers that are involved in the supply of affordable housing. It is necessary to put more
effort into releasing customary land for development. Regulatory mechanisms, which could motivate
private developers to supply more houses, should be considered.

Trunk infrastructure is either inadequate or lacking, which contributes to housing costs.
Trunk infrastructure such as roads, piped-borne water, and electric power, attract huge costs, and
private developers may not have the economic means to provide them. Moreover, it is the duty of
the state to provide trunk infrastructure. Government agencies in charge of infrastructure should put
more effort into maintaining existing infrastructure and providing infrastructure where it is lacking,
as proposed by Ezebilo et al. [45]. This will help lower the cost of building houses, which in turn,
results in an increased supply of houses in Port Moresby and other major cities in PNG.

More high-rise multi-family apartments need to be built, as there is a shortage of secure land
for development in major cities in PNG, especially Port Moresby. There is a need to maximize use of
the available land by incorporating the principle of economies of scale to reduce the unit cost of land.
To do this, property developers should be encouraged to build high-rise multi-family apartments until
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the shortage of secure land has been addressed. This will help provide housing for many people per
unit area of land.

To move PNG forward, government agencies in charge of housing, such as NHC, should focus
on playing a facilitating role by providing trunk infrastructure, monitoring quality of houses, and
developing housing policy. Private developers should focus on building houses. It is important for
the PNG government to streamline the roles of government housing agencies and private developers
in the provision of housing, and each party should stick to their own roles.

More houses are needed in Port Moresby, especially in low-income areas. The AHP in PNG has
focused primarily on home ownership scheme. However, some people, especially from low-income
households, may not have the capacity to pay the initial deposit (i.e., 10% of loan amount) required to
access a housing loan. Furthermore, house prices, coupled with the interest rate of the loan (minimum
of 3%), is expensive. As a matter of urgency, there is a need to supply more houses for sales and rental,
so that more households could benefit from affordable housing.

There is a need to introduce several affordable housing schemes. Port Moresby residents are
diverse, and so are their preferences and demands. In order to meet housing needs of Port Moresby
residents, there is a need to introduce several housing schemes so that the residents could choose
the scheme they prefer. To do this, government housing agencies should collaborate with private
developers in developing an effective and efficient housing scheme. Currently, there is primarily one
notable housing scheme, the FHOS, which may not meet the preferences and demands of all Port
Moresby residents.

6. Conclusions

This study provides an insight into AHP in Port Moresby, PNG. The findings reveal that
low-income households do not benefit from the AHP, and that criteria for measuring housing
affordability have not been developed. The sustainability and affordability level of houses were
not considered in the design of the AHP. The housing price is generally high compared to salaries of
public servants, and the AHP focuses only on a home ownership scheme. Most Port Moresby residents
may find it difficult to meet the requirements for accessing the home ownership scheme because of
the 10% share of house sales price that must be paid upfront (equity). For this reason, AHP should
be a mixture of home ownership and affordable house rental schemes, so that the preferences and
demands of the potential beneficiaries could be met. It is the exclusive duty of the state to provide
trunk infrastructure. However, bureaucracy in the public sector has often led the private sector to
provide infrastructure, which contributes to the increasing cost of building houses, though private
property developers in PNG are interested in being more involved in building more houses. However,
they are often constrained by the high cost of house building materials, difficulties in accessing secure
land, shortages of skilled labour, and lack of trunk infrastructure.

If the aim of the AHP is to provide housing for the less privileged, the weak, and the poor,
the AHP must target low-income households, and the sustainability and housing affordability level
must be considered. Preferences of low-income households must be considered, and more houses built
in low-income areas to supply more low-cost houses to Port Moresby residents. The supply of more
houses relative to demand should push down house prices. As price of housing is strongly linked
to location, as reported by Hanushek and Yilmaz [73], houses built in low-income areas could be
supplied to low-income households. It is important to note that houses located in areas long distances
from the city centre will attract travel costs to and from the city centre for work and other activities.
For this reason, travel costs should be considered in the planning and design of AHP. Private property
developers could be provided with subsidies, such as tax credit, to enable them to provide housing
below the market price. It is necessary to introduce housing affordability measures, build more
multi-family high-rise houses, provide trunk infrastructure where it is lacking, and maintain existing
ones. The sustainability of AHP should be considered during the planning and design phase of
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the program. It is also necessary to streamline the roles of the public and private sectors in provision
of housing, and the current housing policy reviewed to reflect the realities in PNG.

A housing voucher scheme could be introduced to assist low-income households to access affordable
housing. This entails issuing a household voucher by a governmental agency, and the household finds
a suitable house for rent, and the landlord paid a subsidy directly by the agency. The household pays
the difference between the actual rent and the subsidy. As low-income households are involved in
choosing houses that meet the requirements of the housing voucher scheme, they would not be limited
to only houses located in low-income areas. This suggests that the scheme has the potential of meeting
household’s preferences. In addition, houses earmarked for the housing voucher scheme must meet
minimum quality standards, which should be determined by governmental agencies such as the NHC.
This could serve as a potential strategy to see that low-income households have access to quality housing.
As the housing subsidy is paid directly to landlord by the governmental agency, it has the potential of
reducing the tendency for a household to use the housing subsidy for other purposes.

The findings from this study contribute to a greater understanding of a potential strategy that
could be used to improve the effectiveness of AHP in PNG. This could assist urban development
planners and policy-makers in designing strategies for monitoring and evaluating AHP. It could also
assist them in making informed decisions on provision of affordable housing, which should contribute
to housing policy in PNG.
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