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Abstract

The Republic of Fiji was hit by Tropical Cyclone Winston in 2016, and housing
reconstruction was enabled through government support. This study was aimed
at observing the impact on housing in a rural village consisting of both modern
and traditional housing types, as well as identifying the reconstruction process.
The results show that the distribution of materials was delayed, and housing
quality depended on local carpenters. We concluded that there was a need to
train carpenters, and the reconstruction of traditional houses should be consid-
ered. This is to reflect the natural environment in tropical islands and enhance
traditional building knowledge.
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1. Research Background

Pacific island nations are vulnerable to natural disasters owing
to their location in the equatorial low-pressure zone, where
cyclones frequently occur. In addition, their vulnerability is
compounded by their remoteness from neighboring countries,
geography (they consist of a large number of isolated islands),
and the small size of their landmass, population, and econo-
mies."? According to the annual World Risk Report published
by the United Nations University, four of the top 15 countries
in the categories of ‘“Potential for Natural Disasters” and “Glo-
bal Risk Assessment” are Pacific Island countries (Vanuatu,
Tonga, the Solomon Islands, and the Republic of Fiji (Fiji)).?
Addressing the issue of disaster response is therefore of utmost
importance in this region. Owing to the influence of Western
countries in the colonial era and subsequent modernization,
numerous houses in the Pacific Islands are constructed using
tin and concrete blocks. If these houses are damaged by a nat-
ural disaster, the recovery time needed is long because of the
significant shortage of suitable building materials in the

Republic of Fiji, traditional housing

vicinity of the disaster-affected area. Moreover, the transporta-
tion of these materials to remote areas on the islands and moun-
tains constitutes a major problem that significantly impacts the
reconstruction.* As the price of building materials increases
after a disaster, small-scale farmers, particularly in rural areas,
lack adequate financial resources to repair and rebuild their
houses, thus compelling them to enact emergency measures on
their own. This situation induces more vulnerability toward
housing than that prevailing prior to the disaster.’ Moreover,
these challenges are more pronounced in developing countries,
where the Third United Nations World Conference on Disaster
Reduction’s “Sendai Framework for Disaster Reduction 2015-
2030” clearly identifies the need for countries and communities
to “build back better” to prepare for the future and become
more resilient in the recovery, reconstruction, and rehabilitation
phases of disasters. Consequently, this framework has been rec-
ognized in several regions worldwide and has been incorporated
into disaster-recovery policies and plans.®

In February 2016, Fiji was affected by Tropical Cyclone
Winston (Winston)—a category five cyclone that was a largest
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tropical cyclone ever recorded in the southern hemisphere.
Forty-four people died, and 62% (540,400 people) of the total
population were affected. In addition, 30,369 houses were
either partially or completely destroyed’ and the affected area
stretched from the northern part of Viti Levu Island, where the
capital Suva is located, to the northeastern islands (Figure 1) in
the Fiji group. Immediately after the disaster, the Fijian govern-
ment began to reconstruct housing units based on “Build Back
Safer,” a concept derived from “Build Back Better.” They were
supported in this by the Australian and New Zealand govern-
ments as well as international organizations, such as the Interna-
tional Federation of Red Cross and Red Crescent Societies
(IFRC) and Habitat for Humanity Fiji (HFHF). The Help for
Homes (HFH) initiative launched by the Fijian government
owing to the large number of damaged housing units, was based
on the premise of victim-initiated reconstruction.[Note 1] The
initiative included technical training for carpenters and the cre-
ation and dissemination of guidelines to enhance the disaster
resistance of rebuilt homes

Several researchers and practitioners have advocated the
need for disaster recovery to be disaster-centered.® However,
post-disaster reconstruction is dominated by ‘“donor support”
from governmental and international organizations that do not
allow disaster victims to intervene. This threatens their inde-
pendence.® Furthermore, despite the diversity of social struc-
tures and livelihoods, recovery assistance is unequally
distributed owing to geographical and social factors.” There-
fore, HFH encouraged active survivor-driven rebuilding in
island communities, in the hope that survivor-centered recon-
struction would represent the way forward.

However, some households, particularly in remote villages,
were still living in tents as much as a year after the disaster
because of the wide and extensive damage caused by Win-
ston.'® In contrast, some rural communities started rebuilding
their houses through community collaboration[Note 2] using
local resources.'""'* Conversely, the actual application of HFH
in community reconstruction has not yet been reported on
under these circumstances.

Therefore, this study focused on determining the contribu-
tion of HFH toward the development of an appropriate and
rapid reconstruction scenario based on the “Build Back Safer”
strategy for the post-disaster housing reconstruction model
implemented by the Fijian government. Thus, a field survey
was conducted in the villages being studied to determine the
realities of the proposed implementation; the following
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Figure 1. Map of Fiji
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scenarios were envisaged in the guidelines of reconstruction:
(1) rapid financial assistance with electronic cards, (2) techni-
cal training for carpenters, (3) development and dissemination
of guidelines for rebuilding houses, and (4) rebuilding led by
the victims themselves.[Note 3] The current study aims to con-
tribute toward the development of appropriate countermeasures
for future disasters by verifying the above-mentioned four sce-
narios in Navala Village, Fiji.

2. Damage Caused by Winston and Reconstruction
Support

2.1 Outline of Winston

A tropical cyclone originated over the northwest coast of the
Republic of Vanuatu on February 7, 2016, and gradually
developed toward the southwest coast, before forming Winston
with winds exceeding 17 m/s (> 60 km/h) by February 10.
The cyclone reached the Kingdom of Tonga on February 17,
and on February 19, it attained its maximum intensity (cate-
gory 5), before making landfall in Fiji with a maximum wind
strength of 65 m/s (233 km/h) on February 20.

The island of Vanua Balavu on the eastern side of Fiji was
affected by Winston first. The cyclone then progressed toward
Koro Island in northeast Fiji, after which it crossed the northern
part of Viti Levu, the largest island in Fiji, from east to west at
an average speed of 65 m/s (233 km/h). The strong winds
induced storm surges that caused extensive flooding along the
coastal communities, and the water level inland of Koro Island
reached up to 200 m. The total damage accounted for approxi-
mately 1.9 billion Fijian dollars (FJD) (~100 billion JPY).
Among the 30 369 houses damaged across Fiji, 11 989 houses
were completely destroyed, and 18 380 houses were partially
destroyed. The total damage in the housing sector totaled
approximately 770 million FJD. Further estimates suggested that
almost 860 million FJD was required to reconstruct the houses,
which could take 10 years to achieve along with the restoration
of livelihoods.” Of this amount, approximately 70 million FJD
was invested in the HFH initiative, which is described in Sec-
tion 2.3 below.” In addition to housing, the agricultural sector
accounted for approximately 540 million FJD in total damage.
The crops that already suffered from water shortages caused by
the El Nino phenomenon were damaged further by Winston.
Consequently, the livelihoods of farmers in rural areas, mainly
in the western part of the country, including the area covered
by the current study, were severely affected after the disaster.
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Thus, in addition to rebuilding houses the agricultural and farm-
ing lands affected had to be rehabilitated, requiring a significant
amount of time.

2.2 Emergent humanitarian support and reconstruction support
framework in Fiji

According to the United Nations Office for the Coordination
of Humanitarian Affairs (UN OCHA) report on emergency and
humanitarian aid,"* the government of Fiji has received
approximately US$ 20 million in emergency and humanitarian
aid from countries worldwide. Approximately 85% of the
assistance was provided by UN agencies, where 58% was allo-
cated to Fiji government-led projects, 8% to national NGO-led
projects, 14% to international NGO-led projects, and 20% to
UN agency-led projects. In cooperation with UN OCHA and
the above financial support, the government of Fiji established
eight clusters for emergency and humanitarian aid (Table 1),
which were led by appropriate ministries and agencies. The
clusters worked together with the National Disaster Manage-
ment Office for damage assessment.

Among the eight clusters, the Shelter Cluster—Iled by the
Ministry of Local Government, Housing, and Environment
with support from the IFRC—distributed more than 50,000
sets of tents, tarpaulins, and temporary housing kits to approxi-
mately 28 000 affected households.

In addition, the IFRC has been working on the “Build Back
Safer” initiative to improve the cyclone resistance of the
reconstructed houses compared to their pre-disaster conditions.
Moreover, the IFRC worked with 800 community carpenters
and homeowners to achieve community-driven housing recon-
struction through the “Build Back Safer” project by providing
training to NGOs and community leaders to lead the rebuilding
process. A pilot project for “training the trainer” was launched
in early May 2016. The survivors were encouraged to rebuild
on their own with the help of the guidelines “Tips to Build
Back Safer” which clearly illustrated the process of building a
wooden frame house, the number of nails required to install a
tin roof, and recommended hardware. This project aimed to
induce “community carpentry training” and was included in
the HFH housing reconstruction project; however, it could not
be implemented owing to a lack of funding.

2.3 Reconstruction support of HFH
The HFH initiative was established to assist in the reconstruc-
tion of houses affected by Winston'> by the Ministry of

Table 1. Clusters after cyclone disaster in Fiji
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Economy, and the Social Welfare department of the Ministry
of Women, Children, and Poverty Alleviation of the govern-
ment of Fiji with the cooperation of domestic building mate-
rial suppliers. The structure of the HFH is shown in Figure 2.
This project aimed to provide 7000 FJD to households whose
houses were completely destroyed, 3000 FJD to households
whose roofs were damaged, and 1500 FIJD to households
whose roofs were partially damaged by Winston. The e-card
provided by the government enabled people to purchase the
building materials needed from a list of 11 building material
suppliers in the country. This was the first instance of a Fijian
government offering e-cards as a post-disaster housing recon-
struction project. In addition, the local government conducted
a damage assessment to determine the extent of damage
across Fiji; however, the victims were allowed to self-declare
the amount in their e-card applications based on their own
assessment of the extent of damage. Households with an
annual income < 50 000 FJD and with homes in the affected
area, which suffered housing damage and did not receive any
housing reconstruction assistance from NGOs or other organi-
zations, were eligible to applying for the e-cards.'®> The origi-
nal plan intended to provide benefits to approximately 30 000
households'?; however, interviews with Ministry of Economy
officials revealed that 37 100 households had received e-
cards as of March 2018, thereby exceeding the initial plan.'®
Moreover, construction guidelines developed by the shelter
cluster were distributed to the affected people along with the
guide to apply for the e-cards (Figure 3).

As the support for HFH was limited to the supplying of
building materials (including transportation to the affected
areas), the construction costs were to be borne by the victims
and survivors themselves; therefore, people chose to hire car-
penters at their own expense or build their own houses. In
comparison, Ba provincial officials stated that the housing
reconstruction aid provided after Cyclone Evan in 2012 (when
8497 houses were damaged, including 2094 houses that were
completely destroyed) included the cost of hiring carpenters.
The total cost of assistance provided to each household
amounted to 14 000 FID, which is twice the amount provided
for the post-Winston reconstruction project. However, the
number of houses damaged by Winston was approximately
five times more than by Evan, and the extensive area affected
made it difficult to provide the same amount of aid to all the
affected households. Therefore, the cost of hiring carpenters
could not be covered.

Cluster Fijian Government

International Organization Support Organization

Water sanitation and Hygiene  Min. of Health and Medical Services
Food Security and Livelihoods
Education

Emergency Telecommunication

Min. of Agriculture
Min. of Education
Min. of Information and
Communication
Fiji Procurement Office
Min. of Health and Medical Services
Min. of Women, Children

and Poverty Alleviation
Min. of Local Government,

Housing and Environment

Logistics
Health and Nutrition
Safety and Protection

Shelter

UN Office for Coordination of
Humanitarian Affairs (UN OCHA),
Fijian Council of Social Services

United Nations Children’s
Fund (UNICEF)
Food and Agriculture Organization
UNICEF, Save the Children
World Food Program

World Health Organization
World Health Organization
UNICEF, UN Women

The International Federation
of Red Cross & Red
Crescent Societies
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Fijian Government International Organization
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elter Support ) ! )
(Department of Social Welfare) 1 _electric cards
Cluster Ministry of Finance i Coordinator
Ministry of Regional Development : Making the list of
(National Disaster Management Office) : affected
Figure 2. Structure of HELP FOR HOMES

Supported by: lli
refer to the Home Buiders Manual www/.mit.gov. f] for more information

Figure 3. Tips to Build Back Safer (Ref: Shelter Cluster)

2.4 Progress of HFH in regional areas

A broad-based survey conducted to determine the actual status
of HFH housing reconstruction revealed that the village of
Nakoroboya had received HFH-supported building materials
but was unable to rebuild the houses owing to the lack of car-
penters in the village. In September 2017, eighteen months
after the Winston disaster, HFHF built a house for a disabled
child. Thereafter, the reconstruction of houses using HFH con-
struction materials began after HFHF trained 20 village volun-
teers in house construction techniques. Specifically, it was
planned to rebuild 22 HFH houses. As of March 2018, 15
housing units were completed using cyclone strips, as recom-
mended by the construction guidelines (Figure 4).

In the village of Nabuna on the island of Koro, the construc-
tion materials from HFH were delivered, however, the housing
recovery process was delayed as there was only one carpenter
in the village.

3. Research Sites and Methodology

The current study is based on data'''®!'” obtained from four

periods of fieldwork conducted from March 2 to 15, 2017,
September 5 to 27, 2017, March 1 to 21, 2018, and September
11 to 28, 2018.
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Figure 4. Cyclone Strap

The study site was Navala Village (Navala), which is located
in the mountains in the interior of Ba Province, northwest of
Viti Levu, the largest island in Fiji. Navala was selected as the
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site for this study because it was severely damaged by Winston.
Moreover, it was the only village in Fiji where a majority of
the houses were Bure, therefore, the authors conducted a field
survey of Bure[Note 4] construction techniques.19 There were
141 households with approximately 800 people residing in the
village within six clans, who were mainly engaged in small-
scale farming (e.g., cassava). Of the 117 valid responses to the
questionnaire, 99 (84%) stated that agriculture was their primary
engagement. In Fiji, housing patterns have changed owing to
the influence of Western colonial countries and the consequent
modernization, and the percentage of traditional Bure houses
has decreased to 1.9%.?° Therefore, this case study is a valuable
resource for the conservation of traditional housing. The village
received cash income from tourist entrance and accommodation
fees,”' which was mainly used for village development projects.
Among the 141 houses in Navala, 32 houses were completely
destroyed, 30 were partially destroyed, and no casualties were
reported.”” Interestingly, the houses in Navala were repaired
with community collaboration before any external assistance
was received post-Winston.'* Currently, the number of modern
houses is increasing rapidly with the support received from the
government’s HFH initiative.

For the current study, we conducted an exhaustive survey of
the 141 village houses through an interview with the village
headman (Turaga ni koro). In addition, a field survey was con-
ducted of the houses along with 118 household interviews (72
households in March and 46 households in September 2018) to
accurately determine the extent of damage to houses in Navala
and the reconstruction progress. The households were inter-
viewed using a questionnaire. In addition, interviews were con-
ducted with Ba provincial government officials.

4. Damage by Cyclone Winston in Navala

4.1 Cyclone damage in Ba Province

The Ba Province is located in the northwest region of Viti
Levu, with an area of 2634 square kilometers and a population
of approximately 250 000 people (31.2% rural), making it the
most populous of the 14 provinces in Fiji. The Western Divi-
sion, including Ba, was the region most severely affected by
Winston, where Ba accounted for approximately 34% of the
total damage (660 million FJD), the largest proportion for any
Fijian province. Of the 47 533 housing units in Ba Province
before Winston, 3494 were completely destroyed and 4241
were partially destroyed.’

4.2 Evacuation and emergency period
Winston arrived at Navala Village after sunset on February 20,
2016. According to the village headman, no cyclone warning
had been delivered to the village. The headman himself had
confirmed the path of the cyclone in advance by radio, and
immediately informed the residents, telling them to evacuate
to the designated evacuation centers (a school and church).
The electricity supply to the village was interrupted, and the
villagers had to evacuate in the dark amidst the sound of the
tin roofs on the modern houses vibrating in the strong winds.
Approximately 90% of the residents evacuated to the desig-
nated shelters, except for one instance, where a family deemed
their newly built Bure[Note 5] to be safe. They decided to
seek refuge in the Bure along with four or five neighboring
families. The day after the disaster, almost 500 people
remained in the shelters, and the people whose houses had suf-
fered less damage returned to their homes. The evacuation
centers were managed by the village committee,[Note 6] where

wileyonlinelibrary.com/journal/jar3

food and relief supplies were distributed to families. Although
12 families continued to live in sheltered schools and churches
for up to a month after the disaster, school classes resumed
2 weeks after the disaster.

Following the arrival of Winston, the bridge over the river
at Navala was flooded. Therefore, the village headman and
school principal swam across the river to report to the Ba
Provincial office regarding the damages and casualties in the
village. For up to a month after the disaster, Fijian military
personnel delivered external assistance (Table 2) to Navala.

4.3 Housing damage due to Winston

According to a report on housing damage by the Ministry of
iTaukei Affairs, 32 out of the 141 houses in Navala were com-
pletely destroyed, and 30 houses were partially destroyed by the
Winston disaster.”> However, according to a questionnaire sur-
vey (119 households provided valid responses), 25 houses
(21%) were “completely destroyed” and 19 houses (16%) were
“severely damaged;” 60 houses (50%) had minor damage, and
15 houses (13%) had no damage. Overall, 85 households (71%)
reported damaged roofs. The report is summarized in Table 3.

The results of the questionnaire along with the visual inspec-
tion and interviews conducted during the field survey showed
that 26 Bures (a quarter of the total number of Bures) were
completely destroyed by Winston, indicating that around a
quarter of Bures are at risk of being destroyed by such tropical
cyclones. The difference between the report from the Ministry
of iTaukei Affairs and that of the current study was attributed
to the detailed information gathered per household (119 out of
all 140 households surveyed except 1 household), although 21
households could not be surveyed.

Figure 5 shows a Bure with a roof that was damaged by
Winston, and Figure 6 shows a Bure with a completely
destroyed roof. The residents of Navala were aware that the
roof frame was mounted on a pillar, and as the pillar collapsed
under strong winds, it tilted and descended slowly, thereby
leaving the roof frame intact and creating a space for survival
without the need for evacuation. This behavior was witnessed
by several families who sought refuge in Bures. Surprisingly,
the roof structure remained intact in the Bures that were com-
pletely destroyed, but the pillars were in a state of collapse. In
contrast, the tin sheets used for constructing the roofs and
walls of modern houses were either blown away by the strong
winds or collapsed together with the structural materials,
resulting in the injury or death of the people seeking refuge
inside (Figure 7). Furthermore, the tin roofs of newly con-
structed modern houses were found scattered around Navala
(Figure 8). Numerous residents stated that tin roofs are prone

Table 2. International Aid in Navala

Date Organization Activities

One week after IFRC Damage assessment

the cyclone
Two weeks after  IFRC Provided food, bed clothes,
the cyclone vinyl sheets, etc.
One month after  China aid Provided tents
the cyclone New Zealand Aid  Provided food
UNICEF Provided hygiene and sanitary

kits to children, tents to
kindergarten, education
kits to school
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Table 3. Houses damaged by Winston in Navala

Completely  Severe Minimal No
destroyed damage damage damage Total
Traditional 23 16 48 7 94
house Bure
Modern house 2 3 12 8 25
Total 25 19 60 15 119

to shattering under high winds and may even injure people,
whereas thatched roofs are much safer.

5. Housing Reconstruction After Winston in Navala

Housing reconstruction in Navala was divided into two phases:
(1) construction of temporary housing and repair of damaged
houses as an emergency response within 1-2 months of the
disaster, and (2) the reconstruction of houses that started sev-
eral months after the disaster. The project can be further
divided into three categories: (1) reconstruction and repair of
new industrial material houses supported by HFH, (2) recon-
struction and repair of modern houses built before Winston,
and (3) reconstruction of traditional Bure houses. In all cases,
the construction and repair works were carried out mainly
through community-based collaborations. Drawings and pho-
tographs of the house types in Navala are shown in Figure 9,
and Figure 10 illustrates the layout of the houses as identified
in the field survey in September 2018. As shown in Figure 10,
houses in rural settlements of Fiji generally have an outdoor
kitchen building that is separate from the main house. There-
fore, the number of houses damaged represents that of the
main house, whereas the number of houses reconstructed under
the HFH initiative is based on the number of main houses and
kitchen buildings combined, as residents rebuilt the kitchen
building separately as well.

The following section summarizes the details of each phase
of housing reconstruction.

Figure 5. Roof of traditional house (Bure) damaged by Cyclone Win-
ston (Ref: Ba office)

Jpn Archit Rev | July 2021 | vol. 4 | no.3 | 509
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Figure 6. Traditional house (Bure) completely destroyed by Cyclone
Winston (Ref: Ba office)

Figure 7. Modern house completely destroyed by Cyclone Winston
(Ref: Ministry of Education)

Figure 8. Wall of a modern house damaged by Cyclone Winston
(Ref: Ba office)

5.1 Emergency period before housing reconstruction

During the first week after the disaster, the villagers collected
building materials that were blown away by strong winds. The
roofing materials were collected and bundled together for reuse
in the repair work. Over the following two months, the vil-
lagers worked together to repair a total of 120 damaged
houses, including both modern and Bure houses. In particular,
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Figure 9. Housing type in Navala village

40 Bures required roof patching and repairs to mend the dam-
aged parts. Twenty-two groups of five men worked together
during this period—each working on different days for three
days a week—to help rebuild their lives and free up time for
agricultural work.

During this time, the villagers sought temporary accommo-
dation in tents provided by the Chinese government, kitchen
structures that remained undamaged from the cyclone, houses
of relatives, and temporary shelters that they built themselves.
At the time of the survey in September 2017, we observed that
certain tents were still being used as sleeping quarters, but in
March 2018, we found that the remaining tents were being
used as storage or cooking areas.

Temporary houses can be categorized into two types based on
their building materials: (1) temporary houses made of conven-
tional materials such as wood and bamboo for the walls and
thatched roofs (Figure 9B), and (2) temporary houses made of
modern materials such as wood, bamboo, or tin for the walls,
and tin roofs (Figure 9C), where the building materials were
reused from completely or partially destroyed houses. The tem-
porary houses built in Navala with conventional materials were
approximately 4 m x 4 m, which is less than one-third of the
size of an average Bure (9 m wide and 5.5 m deep), as shown
in Figure 9A. This is mainly because the foundation of the
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original house (Yavu) was left vacant for reconstruction, while
the temporary housing structure was built on vacant space
beside it. The other temporary houses were built similarly, and
they were smaller than the original houses. In addition, these
temporary houses were built by homeowners within three to
seven days and not by community collaboration.

5.2 Reconstruction housing before HFH

In the on-site survey conducted in September 2017 (18 months
after the disaster), 37 out of 119 households (31%) responded
that major repairs or reconstructions were still needed, and 12
households had already started major rebuilding or repairs. In
addition, there were eight new housing units and four new
Bures. Overall, three Bures were rebuilt with community col-
laboration, and only one house was rebuilt by the relatives of
the occupants; the three households whose houses were rebuilt
with community collaboration covered their rebuilding costs
(e.g., food for workers) at their own expense. Five households
reported that they had rebuilt their new houses with the assis-
tance of carpenters belonging to the community, two house-
holds used carpenters from outside the community, and one
household rebuilt on their own. Moreover, four households
paid for the materials themselves, three households received
external assistance, and one household reported that they
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Figure 10. Housing map in Navala village in September 2018

reused materials from a damaged house. The distribution of
external assistance included one household that received sup-
port from the Catholic League and two from the Department
of Social Welfare.

5.3 HFH in Navala
In Navala, 41 of the 141 households received e-cards with
7000 FID, 28 received 3000 FID, and 28 received 1500 FJD.
The carpenters in the village estimated the cost of the building
materials and informed the residents, who thereafter went
directly to the four designated hardware suppliers to place the
procurement order for the materials. Owing to extensive dam-
age, there was a shortage in the supply of building materials
across the country. In general, building materials such as tin
and concrete blocks arrived in small batches every week, and
consequently, the construction progressed gradually. All 97 e-
card beneficiaries (households) received their ordered building
materials in August 2018, but only 62 of the 97 households
had completed the projected reconstruction in the following
month (September 2018), and the remaining 35 households
were yet to completely rebuild their homes. This was partly
because the households that received either 3000 or 1500 FID
e-cards were compelled to pay for any shortfall of building
materials at their own expense. They needed time to accumu-
late adequate savings before they could start to rebuild their
houses and repair their roofs. The process of HFH, from appli-
cation to reconstruction, in Navala is summarized in Table 4.
A carpenter was hired for the construction of modern houses,
and the community worked together to construct houses under
his direction. In Navala, there are four carpenters who graduated
from a vocational school and obtained a license, and three of
them were engaged in the reconstruction of houses with new
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building materials. Seven people, including carpenters, require
approximately three weeks to build a house under normal cir-
cumstances. However, the construction took much longer than
expected because the building materials were delivered in small
batches. As mentioned earlier, HFH did not cover the cost of
hiring carpenters; thus, it was necessary for the households to
save up for the cost of hiring carpenters apart from the food
required for the workers participating in the collaborative recon-
struction. In Navala, a carpenter is remunerated with 700 FID
or a cow from each household on his hiring, and the households
that can afford it are the first ones to get rebuilt.

The houses supported by the reconstruction project in Navala
are depicted in Figure 9D. The new houses constructed under the

Table 4. Progress of HELP FOR HOMES (HFH) in Navala

Month Activities of HFH

February 2016 Tropical Cyclone Winston hit the village

Village head and school principal reported
cyclone damage to the local government
Damage assessment by the local government
Each household applied to HFH

Each household received e-cards and ordered
construction material

Each household received materials in
batches and started reconstruction

12 houses were completely constructed

52 houses were completely constructed

All materials were distributed

62 houses were completely constructed

March 2016
May 2016
August 2016

April 2017

September 2017
March 2018
August 2018
September 2018
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reconstruction project were actually built on the foundation of the
original house and thus were the same size as the original house.
The structure was constructed using wood, the walls were of tin
only or a combination of tin and concrete blocks, and the roof
was made of tin. The homeowner can select any combination of
material for the walls. There were no distinct standards for con-
structing new houses, and the ratio of cement to water in the con-
crete, roofing, and bracing was based on the experience of the
carpenter. Moreover, the construction guidelines “Tips to Build
Back Safer,” attached to the application guide that was distributed
with the HFH e-card application, were available in Navala. How-
ever, no new houses were identified that were rebuilt using the
new building materials from this reference.

5.4 Reconstruction of traditional Bure
According to the questionnaires collected in the 2017 field sur-
vey (118 valid responses), 88 households (75%) stated that
Bures were safer than modern houses, 19 households (16%)
stated that modern houses were safer than Bures, and the
remaining 11 households (9%) said that they were neither safe
nor unsafe. Among the 118 households, 101 (86%) responded
to the question on the strength of Bures, reiterating that Bures
were resistant to cyclones.N'¢ ¥

Immediately after Winston, 14 of the 26 completely destroyed
Bure houses were scheduled to be rebuilt in April 2017.[Note 7]
However, contrary to the results of the questionnaire-based sur-
vey, the construction of modern houses was prioritized through
the rebuilding project because the construction of a new house
required only three months, including the procurement of build-
ing materials. Bure construction required a longer period
because the materials used to be transported on the river that
flows through the foothills of the village, however after Win-
ston, they used trucks and the transport costs were high. As of
September 2018, the Bure reconstruction was postponed to
April 2019, and community meetingsNote 7 agreed to reduce
the number of Bure units for reconstruction from 14 to 10.

Nonetheless, the survey conducted in March 2018 confirmed
that in parallel with the reconstruction of new housing units,
the Bure roofs were being repaired with community collabora-
tion by reusing roofing materials from the collapsed Bures. As
the village chief’s residence[Note 8] was a Bure and the roof
had begun to leak, a community meeting® decided to repair the
Bure roof at short notice. The interviews with the residents indi-
cated that there were 10 people involved in the collaborative
work, and the roof replacement took four days to complete.
Subsequently, during a site visit in September 2018, two more
roofs were replaced, and another roof was scheduled to be
replaced by the end of the year. The roof replacement on the
chief’s Bure was made from reused old Bure roofing, whereas
the roofing materials for the three remaining houses were

Table 5. Housing in Navala before and after the cyclone

wileyonlinelibrary.com/journal/jar3

obtained from the forest owned by the village. Further inter-
views with the residents indicated that the forest resources were
damaged after the Winston disaster, but after two years, the for-
est resources had recovered sufficiently to be used for replace-
ment of the roofing and structural materials for reconstruction;
in addition, they would be ready to rebuild Bures in 2019.

5.5 Progress of housing reconstruction in Navala

The implementation of the HFH reconstruction project with
modern houses in Navala required a longer time than expected
owing to the shortage of stock and availability of building mate-
rials across Fiji. However, the reconstruction work in Navala
was quicker than that in other villages because of the presence
of carpenters there. Moreover, the community continued work-
ing together (village cooperation) as a norm in their everyday
lives. Modern houses were actually damaged by Winston
because of the weaknesses in the joints between the tin roofs
and house structures owing to nail lengths not being specified.
In addition, a weakness existed between the concrete founda-
tions and the structural materials of the houses on stilts, acting
in conjunction with the deterioration of the wooden columns
because of moisture as they were built directly into the ground
floor.** Although the government had distributed construction
guidelines for the reconstruction of new houses under assistance
from HFH, the interviews revealed that the village carpenters
built houses based on their own experience as carpenters. In the
initial days after the disaster, 14 of the 26 Bures destroyed by
Winston were planned for reconstruction. Despite the conve-
nience, the residents were aware of the danger of building a tin
roof against a cyclone. However, the reconstruction of a Bure
requires a long time period because of the required preparation,
such as collecting the material, processing the trees, and com-
municating between workers. Still, the number of new houses
built under the HFH initiative is increasing rapidly in the vil-
lages (Table 5 and Figure 11). There were four times as many
modern houses built compared to those before the cyclone, but
the number of newly constructed Bures decreased.

6. Conclusion

In this study, we describe the HFH project implemented in
Navala in Fiji following Winston. The actual conditions of
each project scenario were as follows:

(1) Rapid financial assistance for reconstruction using e-cards.
Funding for the building materials was initiated three months after
the disaster, and 37,100 households across Fiji received their e-
cards within two years of the disaster, indicating that the prompt
provision of e-cards had been achieved. In Navala, an e-card was
applied for and received within three months of the disaster.

Before the cyclone

One year after the cyclone

Two years after the cyclone

(April 2015) (March 2017) (September 2018)

Main house Kitchen Main house Kitchen Main house Kitchen
Total 141 72 141 58 (-14) 144 (+3) 88 (+30)
Traditional house, Bure 102 21 74 (-28) 19 (-12) 68 (-6) 17 (-2)
Modern house 31 10 24 (-7) 11 (+1) 53 (+29) 44 (+33)
Makeshift house — 21 10 (+10) 18 (-3) 4 (-6) 16 (-2)
Tent - - 11 (+11) - 0(-11) _
Vacant land 8 10 19 (+11) 10 19 11 (+1)
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Figure 11. Housing map before and after the cyclone in Navala village

However, there was a stock deficit of building materials across
Fiji owing to the extensive scale of the damage, which caused
delays in the transportation of the materials. In Navala, the first
building materials were delivered one or two months after Win-
ston, and it took over a year to complete the delivery of all the
materials.
(2) Technical training for carpenters, leading to housing
reconstruction.
The technical training for carpenters was initially planned
under the HFH initiative by the Ba Provincial office in collab-
oration with HFHF and Fiji National University; however, the
training could not be implemented owing to the lack of project
funds. In Navala, three carpenters were involved in the recon-
struction of houses and were able to complete the construction.
However, in certain cases, such as Nakoroboya, the lack of
carpenters prevented the reconstruction of houses combined
with the delay in the delivery of materials. In addition, as car-
penters are not always present in every rural community, tech-
nical training should aim to include volunteer residents, similar
to the workshops conducted by HFHF.
(3) Dissemination of guidelines for reconstructed housing
“Tips to Build Back Safer” is a set of construction guidelines
that were designed to ensure disaster resistance of the disaster-
affected reconstructed houses. Although the guidelines were
meant to be distributed at the instant of application for the e-
card, the residents in Navala did not receive them. This was
evident from the questionnaire-based interviews conducted
with the villagers, indicating that none of the rebuilt houses
appropriately fulfilled the Fijian government’s Build Back
Safer standards; therefore, continuous promotion is required to
enforce the intended guidelines.
(4) Promotion of survivor-led housing reconstruction
The culture of community collaboration is deeply rooted in Fiji
villages, particularly in Navala, where traditional Bure houses
were repaired, rebuilt, and maintained consistently. In addition,
the Fijian government intended to promote the survivor-led
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housing reconstruction approach, as this culture is strongly pre-
sent among rural communities. Consequently, villagers can
reconstruct their houses by themselves. As reconstruction by
collaboration was confirmed in the wide-area survey, the
potential of disaster victim-led housing reconstruction in Fiji
was determined to be exceedingly high.

In addition, the support provided by the HFH initiative for
the reconstruction of houses was limited to modern materials
and was not applicable to the reconstruction of houses using
local resources, such as those used for Bure. Moreover, the
reconstruction of Bure was postponed because of the priority
applied to the reconstruction of houses using the new building
materials (from HFH support). We believe that the HFH recon-
struction based on the policy of “Build Back Safer” should
consider the safety of the houses along with its impact on the
living environment and culture of the community.

Thus, this study examined the HFH project by detailing its
actual implementation scenario in a village. The results revealed
the detailed scenario of the study village, and conclusions can be
drawn from the Navala case study. The results and corresponding
conclusions may vary for other villages in the country. However,
the challenges and potential of HFH discussed in this case study
are vital for the development of future reconstruction scenarios.

We intend to continue to conduct a long-term field survey
on the impact of the reconstruction of modern houses with
new building materials compared to the materials used for the
traditional Bure in Navala. Furthermore, we seek to expand
the target area and include other villages to verify the disaster
resistance of modern houses reconstructed under the guidance
of the carpenter in each village.
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Notes

Note 1) The Fijian government announced the implementation of the
HFH housing reconstruction projects based on an owner-led recon-
struction approach. Specifically, they planned a scenario involving resi-
dents who would rebuild their homes with financial assistance provided
by the Fijian government to purchase the building materials.” This has
been referred to as “survivor-led reconstruction”.

Note 2) Subsistence production, which is not dependent on the fiscal
economy, is based on community collaboration in rural Fijian villages,
locally termed Solesolevaki. Moreover, houses were constructed
through community collaboration.

Note 3) The project scenario is summarized in four scenarios”'® and
interviews with Fijian government officials.

Note 4) A traditional Fijian house is called a Bure, comprising a woo-
den thatched roof and a single room. Originally, Bure referred to sleep-
ing quarters or community houses where unmarried men lived in
groups away from women and children, but nowadays, wooden
thatched-roof houses are collectively referred to as Bure.**

Note 5) The questionnaire-based interviews with residents indicated
that Bure houses built less than five years ago had not deteriorated
over time and were believed to be resistant to cyclones. Two Bure
houses built in 2015 prior to Winston were identified, and the question-
naire revealed that several households were evacuated to these houses.

Note 6) In Navala, there is a village committee comprising the village
head and representatives of six tribes for the management of the vil-
lage, with a total of 12 members.

Note 7) In Navala, a monthly meeting is held in principle for all mem-
bers of the community to discuss and finalize decisions on community
collaboration, village tourism, school management, and other issues
related to the village, such as the construction of the traditional Bure
house. The village committee decides on the agenda for village meet-
ings before the scheduled meeting.

Note 8) Apart from its political structure, Fiji has a Polynesian social
structure based on patrilineal descent with hereditary chiefs (called
chiefs) leading the tribe. In addition, a hierarchy of chiefs exists and
the highest-ranking chief serves as the village chief, who has been
referred to as the “chief” in this study.'

References

1 Kobayashi 1. Studies for Pacific Island Countries. Tokyo: Toshindo. 1994;
(in Japanese).

2 Mimura S. Chapter 4 Taiheiyo toushokoku no Shizensaigai to Bousaiky-
ouryoku. In The Transformation and Reconstruction of the International
Order in the Pacific Islands Region. IDE Book. Chiba: IDE-JETRO;
2016:173-214 (in Japanese).

3 Hilft BE. World risk report 2017. Berlin: Biindnis Entwicklung Hilft; 2017.
https://reliefweb.int/sites/reliefweb.int/files/resources/WRR_2017_E2.pdf.

4

10

11

12

13

15

16

17

20

21

22

23

wileyonlinelibrary.com/journal/jar3

Fujieda A, Kobayashi H. The potential of Fijian traditional housing to cope
with natural disasters in rural Fiji. J Disaster Re. 2013;8(1):18-27. http://
dx.doi.org/10.20965/jdr.2013.p0018.

Magee AD, Verdon-Kidd DC, Kiem AS, Royle SA. Tropical cyclone per-
ceptions, impacts and adaptation in the Southwest Pacific: an urban perspec-
tive from Fiji, Vanuatu and Tonga. Nat Hazards and Earth Syst Sci. 2016;16
(5):1091-1105. http://dx.doi.org/10.5194/nhess-16-1091-2016.

UNISDR. Sendai framework for disaster risk reduction 2015-2030. Geneva:
UNISDR; 2015.

Government of Fiji. Post-disaster needs assessment: tropical cyclone Win-
ston, February 20, 2016.

Maeda M. Resettlement from Tsunami Disaster Housing and Environmental
Design for Resilient Communities. Kyoto: Kyoto University Press; 2016 (in
Japanese).

Utsumi S, Nakamura Y, Katsuma Y. International Emergency Humanitarian
Support. Kyoto: Nakanishiya Press. 2008 (in Japanese).

Rowan Gard A, Veitayaki J. In the wake of winston — climate change,
mobility and resiliency in Fiji. Int J Saf Secur Eng. 2017;7(2):157-168.
http://dx.doi.org/10.2495/safe-v7-n2-157-168.

Miyaji M, Fujieda A, Veitata S, Kobayashi H. Challenges for self-recovery
from cyclone disasters in a traditional Fijian village: the case of Navala vil-
lage after tropical cyclone Winston. WIT Trans Built Environ.
2017;173:161-172. https://doi.org/10.2495/DMAN170161.

Nemai S, Takahashi A. Integrating intangible cultural heritage in post disas-
ter needs assessment: the case of Navala Village Fiji in the aftermath of
tropical cyclone Winston, 2016.

Ministry of Economy, Disaster Recovery Framework Tropical Cyclone Win-
ston 20th February 2016, 2016.9.

UN OCHA Regional Office for the Pacific on behalf of Fiji country clusters
and the Pacific Humanitarian Team: tropical cyclone Winston Response &
Flash appeal Final Summary, 2016.

Ministry of Woman, Child and Poverty Alleviation. HELP FOR HOMES
Information Guide, 2016.

Miyaji M, Fujieda A, Veitata S, Kobayashi H. A field research on damage
and recovery of Fijian traditional houses by cyclone disaster: Government
support and reconstruction of local houses in Navala Village, Summaries of
technical papers of annual meeting, Architectural Institute of Japan. Rural
Planning. 2018;179-180.(in Japanese).

Miyaji M, Fujieda A, Kobayashi H. A field research on damage and recov-
ery of Fijian traditional houses by cyclone Disaster: Disaster response and
recovery process managed by the community of Navala Village. Summaries
of Technical Papers of Annual Meeting, Architectural Institute of Japan,
Rural Planning, 2017; pp. 73-74 (in Japanese).

Cranston BAL, Tipett AR. Fijian material culture — A study of cultural con-
text, function, and change. Man. 1968;3(4):688. https://doi.org/10.2307/
2798639.

Kobayashi H, Fujieda A. Research on indigenous building technology of
Fijian traditional wooden house - Bure. J Arch Plan (Transaction of AlJ).
2016;81(724):1303-1313. http://dx.doi.org/10.3130/aija.81.1303.
Bayliss-Smith T, Bedford R, Brookfield H. Islands, Islanders and The
World, the Colonial and Post-Colonial Experience of Eastern Fiji. Cam-
bridge: Cambridge University Press; 2006.

Takeda M, Fujieda A, Kobayashi H. The practice and challenges of
community-based ecotourism in Fijian villages: a case in Nataleira, Korova,
and Navala. Proceedings of Kinki chapter architectural research meeting in
2014; pp. 289-292 (in Japanese).

iTaukei Institute of Language and Culture and Ministry of iTaukei affairs.
Navala PDNA Report 2016.

Fiji Bureau of Statistics. 2017 Population and Housing Census, 2018.
Aquino DH, Wilkinson S, Raftery GM, Potangaroa R. Building back
towards storm-resilient housing: Lessons from Fiji’s Cyclone Winston expe-
rience. Int J Disaster Risk Reduct. 2019;33:355-364. https://doi.org/10.1016/
j-1jdrr.2018.10.020.

How to cite this article: Miyaji M, Fujieda A, Veitata
S, Kobayashi H. Field research on cyclone damage and
housing reconstruction in Fijian Village—Case study of
Navala Village after tropical cyclone Winston. Jpn
Archit Rev. 2021;4:504-514. https://doi.org/10.1002/
2475-8876.12230

Jpn Archit Rev | July 2021 | vol. 4 | no.3 | 514

85U801 SUOWWOD SAIERID 3(dedl|dde au Aq peusenob aJe sooiLe VO ‘88N JO S9|NJ 10) ARIq1T 8UIUO AS]IA UO (SUOTIPUOD-PUE-SWLS) 00" A8 1M ATeIq julJuO//SANY) SUORIPUOD Pue SIS 1 841 88S *[5202/70/0€] Uo Ariqi auluo A8|im ‘Ueder aurIyo0D A 08ZZT 9/88-G/1Z/200T OT/I0p/W0d" A3 1M AeIqpuljuo//:sdny Woly pepeojumod ‘s ‘TZ0Z ‘9/885.72


https://reliefweb.int/sites/reliefweb.int/files/resources/WRR_2017_E2.pdf
http://dx.doi.org/10.20965/jdr.2013.p0018
http://dx.doi.org/10.20965/jdr.2013.p0018
http://dx.doi.org/10.5194/nhess-16-1091-2016
http://dx.doi.org/10.2495/safe-v7-n2-157-168
https://doi.org/10.2495/DMAN170161
https://doi.org/10.2307/2798639
https://doi.org/10.2307/2798639
http://dx.doi.org/10.3130/aija.81.1303
https://doi.org/10.1016/j.ijdrr.2018.10.020
https://doi.org/10.1016/j.ijdrr.2018.10.020

