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Preservation of the Mbaru Niang 
Wae Rebo Village, Flores Island, Indonesia 
 
 
I.  Introduction 
 

The distinctive conical houses of worok wood, bamboo and thatched construction, known as mbaru 
niang, are representative of the living culture of Wae Rebo, a remote village located within the 
rainforest mountains of Flores in eastern Indonesia. As symbols of unity in the family and 
community, these dwellings are the communal domestic and ceremonial space for an entire clan, 
sheltering up to eight families, their crops, food and ritual belongings, over five storeys. In 2008 a 
group of young Jakarta-based architects arrived to find four of the last surviving examples of these 
houses, two of which were in need of rebuilding. However, the necessary skills, having traditionally 
been handed down from generation to generation, had faded from memory. By establishing a 
harmonious dialogue with the village, the architects initiated and helped facilitate the community-led 
revival of traditional techniques and the rebuilding of all the original houses. This pioneering 
preservation project has served to renew the spirit of the village and raised an active awareness, 
amongst students and architects alike, of the endangered vernacular traditions of Indonesia’s island 
communities. 

 
 
II.  Contextual Information 
 
A.  Historical background 
 

According to the oral narratives frequently retold in Wae Rebo, the village was first settled 17 
generations ago following a vision received by the then village elder to relocate his community to a 
highland site under the protection of a benevolent spirit. Prior to that, the community had migrated 
from place to place across rural Manggarai, only to be thwarted at each new beginning by bad 
harvests and even worse health. 
 
Under the influence of first the Portuguese and then later Dutch colonialists, Catholicism was 
introduced, continuing until the present day in its more syncretic form intermixed with local beliefs. 
In the late 1960s Wae Rebo was one of the few communities not to entirely abandon its ancestral site 
as the Suharto government, under a programme of development, forcibly relocated nearby villages to 
the lowlands, pulling down traditional housing in the process. Wae Rebo village remained in its 
remote mountain site managing even to retain its traditional conical houses. 
 
Through its geographic isolation Wae Rebo remained little known in the region. In spite of this, a 
handful of foreign tourists managed to visit the village each year but it was not until 1997 that the 
local government was alerted to the existence of Wae Rebo traditional houses, which it now, 
ironically, set out to preserve. Wae Rebo began to be considered by the Bupati, or head of the local 
government, as the authentic Manggarai village that could be remodelled into a tourist attraction. 
Two functional houses that were considered unsightly for tourists were rebuilt as conical houses, 
even though the villagers deemed such changes unnecessary. Relations within the community 
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became fraught with tension and the entire enterprise came to a halt when the Bupati left office in 
1999. As Catherine Allerton (2003) has concluded in her study of this remarkable episode, the 
government’s remodelling for the benefit of the “tourist gaze” demonstrates “the significance of 
architecture as a key marker of authenticity to the state”. 

 
B.  Local architectural character 
 

The distinctive conical and windowless houses, known as the “mbaru niang”, were once the 
traditional village dwellings of the Manggarai people living in the western half of Flores Island. 
Even before the conservation and rebuilding undertaken in this project, the remote village of Wae 
Rebo was known to be the last Manggarai village still containing these authentic multi-storey 
structures. Elsewhere on the island, “they were pulled down in the name of ‘hygiene’ and 
‘development’ by both Dutch colonial and later Indonesian government officials” (Allerton, 2003). 
Since the late 1960s, the mbaru niang have been entirely replaced by the government-sanctioned 
model of a basic, functional detached house with bamboo walls and overhanging pitched roofs of tin 
sheet. 

  
C.  Climatic conditions 
 

Consistent with the rest of Indonesia, western Flores has a tropical climate with two distinct seasons: 
dry (April to October) and wet (November to March). During the latter, the north-westerly monsoon 
brings a heavy average rainfall between 1,500–2,000 millimetres. The higher mountainous area 
surrounding Wae Rebo is often wrapped in fog and cloud and experiences increased precipitation but 
also more moderate temperatures 5–6 degrees cooler than the coast. During the evenings and night 
the temperature can drop further, introducing a gentle chill. 

 
D.  Site and surroundings 
 

Wae Rebo (longitude 120°17ˊ2.51˝E, latitude 8°46ˊ8.89˝S) is a remote village settlement located 
deep inside mountainous rainforest approximately 26 kilometres (16 miles) south-west of Ruteng, 
the administrative centre of Manggarai Regency. The site is some 1,200 metres above sea level and 
is only accessible on foot after a three-to-four hour/six-kilometre trek from the foothill village of 
Denge (which in turn is a slow seven-hour drive from the main airport at Labuan Bajo). Beyond the 
Race Wae River a narrow trail, formed by generations of the Wae Rebo community climbing up and 
down the slopes, leads steeply but steadily to the village. The route is both remarkable and 
precarious: climbing from the stifling humidity of the dense tropical rainforest at the foothills into 
the temperate forest at altitude where a number of large landslides have left deep scars across the 
slopes. 
 
Within the past two years, government proposals aimed at improving accessibility to Wae Rebo has 
seen the aggressive clearing and levelling of a planned two-kilometre road through the forest from 
Denge village up to the Race Wae crossing. Construction work has, at present, been put on hold, but 
the environmental damage is already significant considering the previously undisturbed nature of the 
context. 
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Present-day Wae Rebo village has a distinctive centre with the seven mbaru niang arranged in a U-
shape around a simple open-air altar. These house half of the village population of 300. A hillside 
immediately to the south is lined with numerous graves connected visibly and symbolically to the 
ritual centre of the village. A further 20–25 houses, housing the remaining half of the village, are 
constructed from bamboo and tin sheet and are loosely scattered close by on the hillside to the south-
east. Their visibility is much reduced owing to the verdant greenery and the small family farms and 
plantations interspersed amongst the houses and spreading across the sloped terrain. In earlier days, 
rice was planted on the terraced slopes outside the village but today the primary crop is coffee 
supplemented by varieties of fruits. There is no shop, health facility, school, electricity nor running 
water in the village. A natural spring is located 200 metres from the village. 

 
E.  Topography 
 

The project site is an exposed grassy plateau located some 1,200 metres above sea level and 
surrounded by a panorama of mountains covered with dense tropical rainforests. The site is largely 
flat and overlooks the terrain sloping down towards the ravine below. Access to the site is only from 
the south where the terrain climbs up into the jungle-covered mountains. 

 
 
III.  Programme 
 
A.  History of the inception of the project 
 

On 19 August 2008, a team of 15 young Jakarta-based architects and students finally reached the 
remote village of Wae Rebo, having made an exhausting six-hour trek through dense tropical 
rainforests, across dangerous rapids and along a steep, precarious mountain path, obstructed in many 
places by the debris of recent landslides. The group were on a trip to the island of Flores and had 
earlier come across two images of the distinctive conical houses, known as mbaru niang, which they 
were now determined to see at first hand. In doing so, they became the first Indonesians to reach this 
corner of their own country – even though a handful of overseas tourists had been visiting each year. 
It was in the group’s resolve to see these last remaining examples of the traditional mbaru niang in 
their remote setting that the seeds of this project lie. 
 
Upon reaching the village plateau, the exhausted group struggled, at first, to see anything at all: a 
thick white mist had settled over the site obscuring everything. This soon cleared revealing a 
somewhat forlorn, run-down settlement. The original village had once consisted of seven conical 
houses but by 2008 only four remained; three of the houses had long been replaced by the ubiquitous 
bamboo/tin-roof houses common across Flores. Of the four remaining houses, two had been 
reconstructed in 1998–99 under the aforementioned local government initiative, while the other two 
were over 70 years old and in need of renovation. The Wae Rebo community were clearly struggling 
not only to rebuild but also even to maintain their traditional houses. Of equal concern was the 
apparent loss of knowledge of their traditional building techniques. Indeed, the community had 
become resigned to the imminent collapse and loss of two more of their symbolic houses. 
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Back in Jakarta, the group – later to be known as Rumah Asuh and under the mentorship of the 
architect Yori Antar – remained motivated to assist the Wae Rebo community. Although their visit 
was brief, and the welcome from the village elders initially sceptical, the experience exposed the 
architects to the rich yet endangered cultural traditions and vernacular buildings of Indonesia’s 
remote island communities. Almost immediately, Rumah Asuh began exploring conservation 
strategies and means to rebuild the village. As the primary stakeholders, three senior members of the 
Wae Rebo community were invited to the architects’ offices in Jakarta. The architects’ initial 
proposal to build a tree house, guest house and small educational facility were rejected. Subsequent 
discussions were framed to allow the village community to develop their vision and take a lead in the 
project but also to explain how the mbaru niang were symbols of their identity, families and 
community. The reconstruction of their distinctive homes was crucial to the preservation of their 
culture and way of life. However, the community lacked the resources and skills to do so. Rumah 
Asuh became dedicated to help facilitate the rebuilding of the two damaged mbaru niang. At this 
early stage, to restore the village to its original state of seven houses was not even under 
consideration. 

 
B.  How were the architects and specialists chosen? 
 

The entire project was initiated by the architects themselves following their first visit to Wae Rebo. 
 
C.  General programme objectives 
 

As with all traditional societies, the vernacular house is not merely a dwelling or a financial asset. 
The house is a living cultural symbol of family and community unity and identity. At Wae Rebo, the 
mbaru niang house large extended families (up to 30–40 people each) but also serve as a ritual and 
ceremonial space to commemorate ancestors. In this regard, the primary objective of this project was 
to rebuild the mbaru niang as a means of helping to preserve the living culture of the Wae Rebo 
community. Initially, the aim was to rebuild two of the four remaining houses. Following the 
successful completion of the first phase, the objective became to rebuild three further houses, thereby 
restoring Wae Rebo to its original state of seven houses. 

 
The Wae Rebo project has helped the architects, Rumah Asuh, formulate wider and longer term aims 
which can be summarised as follows: 
• to assist indigenous communities to preserve and revive their unique architectural traditions; 
• to learn, document and publish the traditional techniques to increase awareness of Indonesia’s 

rich and diverse vernacular heritage especially within architectural education. 
 
D.  Functional requirements 
 

There is no architect’s brief. Listed below is the requirement for four or the five rebuilt mbaru niang. 
Each house is identical, following the traditional form, layout and function of the original structures: 
• ground floor: the primary living space for the extended family comprising: 

- central hearth/kitchen with suspended vessel storage; 
- reception areas to one half of the perimeter; 
- six segregated booth acting as bedrooms along the opposite half of the perimeter; 
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• vertical access is provided to upper levels via the central spine of the house: 

- 1st level:  open space for material and crops storage; 
- 2nd level:  open space for storage; 
- 3rd level:  open space for storage of seeds; 
- 4th level:  ritual space. 
 

There is no provision in the brief for services – toilets, bathrooms, sanitation, water, electricity – in 
these four houses. 
 
The fifth mbaru niang was intended as a guest house for visitors and though identical in form 
follows a slightly different functional brief: 
• ground floor: open reception/sleeping area; 

- no kitchen, simply a central hearth; 
- no separate bedrooms; 

• the upper levels are accessible but empty and thereby displaying the entire structural frame; 
• external annex housing a small kitchen, two toilets and a bathing area. 

 
 
IV.  Description 
 
A.  Building data 
 

• five identical conical houses, known as the mbaru niang, have been entirely rebuilt; 
• of the two houses rebuilt under the local government programme in the 1990s, one was entirely 

re-thatched and the other left untouched; 
• each mbaru niang contains five levels, a ground footprint of 101 m2 and a height of 

approximately 13 m; 
• the combined floor area including the upper levels is 201 m2; 
• the total ground area relevant to the project is 505 m2; 
• the total combined floor area including all the upper floors is 1,005m2; 
• the total area of the grassy plateau, which can be considered the site, is 6,500m2. 

 
B.  Evolution of design concepts 
 
1.  Response to physical constraints 
 

Each of the five rebuilt mbaru niang sit exactly upon the footprint of the earlier houses. Their 
arrangement and individual orientation are as before, namely in an open U-shape facing towards the 
community’s central, open-air altar. 
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2.  Response to user requirements 
 

Four of the five rebuilt houses are identical and resemble the original buildings. As before, the 
organisation of spaces reflects family and social structures, modest agricultural lifestyles and cultural 
beliefs that have remained largely unchanged. 
 
Each mbaru niang houses an entire extended family and all their belongings under the large conical 
roof. The ground level, known as tenda, is the main living space and is divided into two halves – 
lutur at the front and molang at the rear. The male head of the household sits at the base of the 
central structural column facing the single entrance way. Reception spaces line the perimeter of the 
lutur on both sides. Behind the column is an open hearth and cooking area with suspended storage 
for vessels. This is largely the area for the women of the household. The perimeter at the back of the 
house is lined with six cubicles acting as segregated bedrooms for the various families. 
 
The upper levels are storage and ritual spaces accessible via an ingeniously simple bamboo ladder 
attached to the central structural column. The second level (lobo mehe) is for storing materials. The 
third level (lobo lentar) is reserved for crops. The fourth level (lemparae) stores seeds. The 
uppermost level, known as hengkang kode, is a space reserved for placing ritual offerings after the 
completion of the house. 
 
The fifth mbaru niang was conceived as a guest house for visitors and, though identical in form, 
follows a slightly different spatial organisation. The entire ground floor is an open reception and 
sleeping area – there are no separate bedroom cubicles and only a hearth as opposed to a cooking 
area. The upper levels are empty and left open displaying the structure of the house. Externally, a 
separate annex has been constructed, employing the same language of materials, containing a small 
kitchen, two toilets and a bathing area. 

 
3.  Formal aspects 
 

The conical form of the mbaru niang is identical. There is no facade per se as the largely 
windowless, thatch roof extends down to just above ground level. The crowning detail, known as the 
wlet ngando (symbolising the horns of a buffalo) is the only recognisable decorative feature. 

 
4.  Landscaping 
 

There is no designed landscaping on account of the natural setting. 
 
C.  Structure, materials, technology 
 
1.  Structural systems; in restoration projects, structural interventions 
 

The mbaru niang replicates the multi-storey hardwood-framed structure of the original houses. The 
system is largely post-and-beam with successively smaller floors tied back to the central column, 
which rises through the structure. Diagonal braces provide lateral stability to the upper levels. The 
distinctive conical roof is formed by a radial array of full-height bamboo rafters tied back to “ring 
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beams”, made from bundles of reeds, stiffening the edge of each floor. All the structural joints are 
tied with ijuk rope or rattan, often elaborately and decoratively. 
 
A structural intervention, developed entirely by the village workers, was introduced to counter 
cyclonic damage to the roof and structural frame. Firstly, the ring beams were made from thicker 
bundles of reeds adding strength to the bamboo roof structure. Secondly, the main central worok 
wood column was no longer erected as one single length. Instead, the column came to be assembled 
from two pieces joined into a new central beam spanning across the diameter of the house at first 
floor level. This joint was not rigidly tied but pin-jointed allowing the entire structural frame above 
first-floor level and the roof to rotate in a controlled manner. In effect, this detail allows the conical 
roof to behave as a large spinning top able to absorb rotational forces without splitting or inducing 
stress into the structural frame. 

 
2.  Materials 
 

Structural frame – different structural members within the frame are sourced from up to seven 
different hardwoods within the surrounding forest. The core of the structure, including the main 
central column and axial beam, are in worok wood. Other woods used for the structural floor beams 
and joists are uwu, moak, rukus, wuhar and hewang, and wojang is used for the main diagonal braces 
forming the conical shape. Secondary floor ties are in bamboo. Ring beams above each floor are in 
bundled sticks of kenti wood. Other than the pin-joint mentioned above, all joints and connections 
are tied with rattan or ijuk ropes. 
 
Roofing materials – a radial, conical array of lean bamboo rafters is tied back to ring beams. There is 
a covering of panels in thatch interwoven with layers of black palm fibre (sourced from sugar palms) 
rattan-tied to the bamboo frame. 
 
Finishes – the doors, flooring and entrance steps are all made from different hardwoods fashioned 
into boards. Flooring boards, in kenti wood, from the earlier houses, were recycled in some of the 
rebuilt mbaru niang. 

 
3.  Construction technology 
 

The technology used for rebuilding the mbaru niang faithfully replicates the original houses, which 
were carefully studied as they were dismantled: namely, an elaborate multi-storey frame in 
hardwood wrapped in a more refined and crafted roof in bamboo and thatch. The buildings are 
entirely handmade, manually erected and assembled with simple tools – such as ropes, machetes, and 
chisels – with no machinery other than a hired chainsaw to fell the larger trees in the forest. As with 
many framed vernacular traditions, the design and construction is based more upon intuition, balance 
and time-honoured practical skills, together with an understanding of how materials should be 
prepared prior to any assembly. Setting out is done with ropes and levels are “eyeballed” once plumb 
lines are established. There are no spirit levels or measuring tapes. 
 
At the lower two levels, the hardwood frame is more robust and the timber well honed by hand. The 
principal posts are staked into the ground (with adequate protection against moisture and termites) 
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before the ground and first floors are assembled by way of posts and beams chisel-notched and 
further tied with rattan, often elaborately. The upper levels, tied together with ijuk rope, are more 
akin to an elaborate scaffold. The four diagonal braces initially used to balance and erect the main 
central post into position are cleverly integrated into the assembly and define the conical roof. The 
roof exhibits local craftsmanship and detail, such as the radial array of the bamboo frame, the fine 
layering of thatch/palm fibres and the consistent binding in rattan. 
 

4.  Building services 
 

The original houses contained no defined building services other than the large central hearth/kitchen 
fire located at the centre of the house; the smoke and heat rising up and escaping through convection. 
This feature was retained in all the rebuilt mbaru niang but, somewhat surprisingly, no provision was 
made for introducing any new services such as water pipes, sanitation, plumbing, electricity or 
lighting. The exception was the one mbaru niang used as a guest house where an extension 
containing rudimentary bathing and toilet facilities has been constructed using the same vernacular 
language. No other house has provision for water or sanitation. All village residents continue to use 
the fields and trek down five minutes to the nearest freshwater streams and spring to fill up plastic 
containers for drinking and cooking. 
 
 A small communal water tank, built from poured concrete, appeared under construction upon the 
hillside but this was a separate and more recent initiative by the village community. 
 
 A diesel generator was recently purchased by the village community to supply electricity and 
lighting (with 2–4 CFL light bulbs per house) only for three hours each evening. There is no 
electricity during the day. 

 
D.  Origin of technology, materials, labour force, professionals 
  
1.  Technology 
 

Although the conical form of the mbaru niang is unique, the use of an intricate structural frame in 
hardwood together with a bamboo-and-thatch roofing system is common to a number of indigenous 
building traditions in Indonesia. In spite of this, neither the architects nor the local community were 
conversant with the particular construction technique used at Wae Rebo as the buildings had all been 
built before most of the population had been born. As a consequence, the techniques were relearned 
by the community in reverse: as the older, dilapidated structures were dismantled, the community 
acquired the techniques necessary to rebuild the houses. 

 
2.  Materials 
 

All the materials – hardwoods, bamboo, thatch and palm fibres – are natural and were sourced from 
the forests surrounding the village and carried manually across the slopes and narrow mountain paths 
back to the village. No cement was used. Certain hardwoods were found some 10 kilometres from 
the village. Bamboo for the roof was cut during the dry season to ensure maximum strength. In this 
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regard, the procurement of materials was as significant a challenge as the construction – taking three 
months and involving more men than required to build the individual structures. 

 
3.  Labour Force 
 

A large proportion of the entire Wae Rebo community was actively involved in the rebuilding of the 
mbaru niang. No contractor or any outside workers were employed. Remarkably, nobody in the 
village had any prior construction experience, except five young men who had previously worked on 
more conventional bamboo and tin-roof shelters. 
 
Fransiskus Mudir, a self-styled natural leader in the community, took up the responsibility of 
organising and managing the workers while some of the village elders assisted with initial 
supervision. All fit and able men in the village were invited to participate and at the peak of the 
rebuilding work, over 80 men were involved in sourcing, collecting and bringing the materials to the 
village and over 50 men would be working on the building of each mbaru niang. 
 
During this process of community-led building, all necessary design, detailing, on-site engineering, 
specifications (in this case testing and sourcing the appropriate materials) and new innovations were 
undertaken onthe initiative of the community-led team. In addition, they developed their own 
“project management”: establishing timeframes, sequencing works, estimating costs and structuring 
payments. The architects refrained from contributing any design, technical or job-running decisions. 
In the process, a number of workers discovered a flair for a particular craft or detail, such as a young 
man named Marsel who became responsible for making and installing the decorative crown over 
each of the seven houses. 

 
4.  Professionals 
 

Architects 
 
The entire conservation project was initiated by a Jakarta-based team of architects known as Rumah 
Asuh, meaning “foster house”. The members of this team ordinarily work within the commercial 
practice of Han Awal & Partners, and, under the mentorship of the architect Yori Antar, Rumah 
Asuh also work voluntarily to understand, document and help preserve some of the endangered 
indigenous architectural traditions of Indonesia. The conservation of Wae Rebo is their first on-site 
project. 
 
Note, Rumah Asuh have neither designed the buildings nor been directly responsible for the 
construction and rebuilding process. They have not supervised construction on site nor have they 
contributed design details, environmental services or developed a wider “master plan”/vision of the 
village and its immediate surroundings. 
 
Their primary roles have been: 
• to initiate the entire conservation project by establishing a harmonious dialogue with the Wae 

Rebo community about the future of their village; 
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• to facilitate the rebuilding of the mbaru niang by approaching suitable donors and securing 
appropriate funds; 

• to meticulously document the indigenous construction techniques and rebuilding process; 
• to raise awareness of indigenous architectural traditions through publications, exhibitions and 

media publicity; 
• to manage and coordinate the future development of Wae Rebo, especially in light of emerging 

vested interests, for example local government, the tourist board and so on. 
 

Contractors 
 
No contractors were employed. The construction of the mbaru niang was carried out entirely by the 
Wae Rebo community. 
 
Consultants 
 
No professional consultants were involved. 
 
Others 
  
No other professionals were directly involved in this project. 

 
 
V.  Construction Schedule and Costs 
 
A.  History of project design and implementation 
 

• August 2008:  15 young Jakarta-based architects and students become the first 
Indonesians to reach the village of Wae Rebo; 

• August–December 2008:  in-house discussions on various conservation strategies; 
• January 2009:  invitation to three senior members of the Wae Rebo community 

to discuss proposals with the architects in Jakarta. Following 
this, it was decided to rebuild two of the existing four mbaru 
niang; 

• January–April 2009:  Rumah Asuh secure funding from the Tirto Otoma Foundation 
for the first two houses; 

• early 2009:  meeting of the Wae Rebo village elders to determine a start 
date; 

• May–July 2009:  awaiting clearance for application to source timber from the 
forest; 

• dismantling, relearning techniques and listing components; 
• August–September 2009:  3 months sourcing materials and carrying them to the village 

(80 men); 
• October 2009:  15 days reconstructing the first house, now named Tirta Gena 

Ndorom (50 men); 



11 

 

• November 2009–January 2010: awaiting clearance for application to source timber from the 
forest; 

• February–April 2010:  3 months’ sourcing materials and carrying them to the village 
(80 men); 

• April–May 2010:  15 days dismantling, 15 days reconstructing the second house, 
now named Tirta Gena Jekong (50 men); 

• June–September 2010:  following the successful rebuilding of the first two house, 
Rumah Asuh work to successfully secure funding for the next 
three houses; 

• November 2010–May 2011:  sourcing materials, dismantling and rebuilding a further three 
houses.  

 
All three houses were rebuilt concurrently by the same team of 50 men in one month. 

 
B.  Total costs 
  

The total construction cost of the project was 2,000 million IDR / 206,164 USD. 
  

The architects charged no fee and arranged for funding from the following foundations and 
individual donors: 
• Tirto Utomo Foundation, Jakarta 
• Danone Aqua, Indonesia 
• Mr Laksamana Sukardi, Jakarta 
• Mr Arfin Panigoro, Jakarta 

  
C.  Comparative costs 
 

One qualitative comparison can be drawn using the architects’ own commercial projects in Jakarta. 
Here, typical construction rates for a high-specification residential building are 10 million IDR/m2 

(approximately 1,000 USD/m2). In this regard, the cost of rebuilding one entire mbaru niang, which 
houses 6–8 families (or 35–45 people), is equivalent to the cost of building one 25-square-metre 
bedroom in Jakarta. 

 
D.  Qualitative analysis of costs 
 

The costs reflect only the wages paid to the community workers; material costs to the project are 
nominal as all hardwoods, bamboo, thatch and palm fibres were obtained from the surrounding 
forest. In this regard, the cost of rebuilding each mbaru niang was 250 million IDR, approximately 
25,000 USD. This also includes the extensive phase of extracting and carrying all the materials from 
the surrounding forest to the village. 
 
Fransiskus Mudir, the community leader managing the construction, established estimates and rates 
for each schedule of the work. For example, the cost of 20 men carrying one 13-metre-long worok 
beam over four kilometres and three days was 2 million IDR (approximately 200 USD). The thatch 
and palm fibre roof covering was 90,000 IDR (9 USD) per 9-metre length. 
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E.  Maintenance costs 
 

As the rebuilt mbaru niang made no provision for building services the maintenance costs are zero. 
Firewood for heating/cooking is locally obtained from the forest. 

 
F.  Ongoing costs 
 

The existing condition of the two houses rebuilt in the late 1990s by the local government and 
untouched by this project clearly indicate where future concerns may lie but also provide a measure 
of the effectiveness of the innovative details introduced. 
 
The major long-term cost will be to maintain the integrity of the thatch/palm fibre roof covering. It is 
expected that the introduction of black palm fibres woven into the thatch will increase the durability 
(traditional thatched roofs in humid, tropical climates require replacing every 7–10 years). Its 
performance will require monitoring annually, especially after the monsoon season, as will that of 
the bamboo substructure (normally lasts 10–15 years). 
 
The hardwood structural frame will have greater longevity. However, the scorched timbers close to 
the hearth/fires will require treatment at some point to prevent prolonged damage and the rattan ties 
will need monitoring and possibly replacing every few years. 
 
In any case, an entire generation of the Wae Rebo community has acquired all the necessary 
techniques and, with materials readily available in the forests, any maintenance or replacement work 
can be easily and economically undertaken. 

 
 
VI.  Technical Assessment 
 
A. Functional assessment 
 

The houses are living expressions of continuing family structures and lifestyles. During the day the 
houses are sparsely occupied and there is ample space for guests. By contrast, at night the cramped 
and open-top bedrooms only afford the most basic sense of privacy for each family. 
 
A more critical reconstruction could have been undertaken without necessarily disturbing the 
symbolism of the house. Some sleeping quarters could perhaps have been relocated onto an upper 
level that seemed under-utilised and largely empty. Likewise, elderly and less mobile family 
members seemed particularly uncomfortable on account of the lack of furniture; there is only one 
backrest in the entire house – namely the central worok column against which the head of the 
household formally sits. All household activities – receiving guests, sitting, cooking, eating and 
sleeping – continue to be performed on the floor. Perhaps the most noticeable absence was that of 
basic services either installed inside the house (electricity) or attached externally (such as bathrooms 
and running water). 

  



13 

 

B. Climatic performance 
 

As a vernacular building form conceived over time the mbaru niang has become well suited to the 
varying climate of its location. The thick thatch roof effectively insulates the interior from both the 
heat during the day and any chill during the night, while maintaining a steady and comfortable 
temperature indoors. Temperature readings taken during the on-site review confirm this: 
       10.00 am 2.30 pm 7.00 pm 
• ambient air temperature outside  23.6°C  30.0°C  22.3°C 
• radiant outside temperature of thatch   29.6°C  35.4°C  19.2°C 
• internal temperature     24.6°C  26.9°C  26.3°C 
 
By comparison a house with a tin-sheet roof and thin bamboo walls recorded the following: 
         2.30 pm 
• ambient air temperature outside    28.8°C 
• radiant temperature of tin roof     50.1°C 
• internal temperature      34.1°C 
  
Internally, convection draws heat and smoke (from the kitchen) up through the height of the house 
providing natural ventilation. This is also effective for the bedrooms, which have no ceiling. 
Surprisingly, the ambient air temperature close to the fire (as experienced by the women of the 
village) is no higher than elsewhere in the house (26.9°C). Also, as smoke rises up it is believed to 
continually fumigate the thatch and keep it free from any insects. 
 
The thick thatch roof provides excellent acoustic insulation, something appreciated by the villagers 
during the monsoon season. 
 
By contrast to the good climatic performance of the mbaru niang, daylight levels inside are very 
poor. The interior is lit only by the low, shaded doorway and two small windows each 45x45 
centimetres. There are no further windows, at any other level, and the bedrooms remain pitch dark. 

 
C. Response to treatment of water and rainfall 
 

The new thatch/palm fibre roof provides an impervious covering and the conical form allows 
rainwater to run off directly into its surroundings. There are no gutters or storm water drains. In spite 
of the distance to the nearest natural water source, no provision was made for harvesting rainwater in 
the rebuilding. 

 
D. Environmental response 
 

As all the construction materials are sourced from the surrounding forests, the project has raised an 
awareness and commitment towards replanting trees used for rebuilding. In the earlier government-
funded reconstructions (in 1997), the worok tree – which is the main structural wood and the most 
difficult to source – was found within two kilometres of the village. In this project, the worok was 
sourced 10 kilometres away. 
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E. Choice of materials, level of technolog. 
 

The rebuilt mbaru niang faithfully replicate the original houses using, as before, natural materials 
available in the surrounding forest. There is no cement, steel, tin sheet or fired brick. Only the black 
palm fibres, introduced to increase the longevity of the thatch roofing, is sourced from nearby Mulas 
Island. In this regard, the project is largely sustainable – built with local materials, which in time are 
replenishable, by local workers reacquainted with their traditional techniques. 
 
As with many vernacular traditions, the technology is derived from a deep, often intuitive, 
understanding of materiality combined with practical and scientific know-how acquired collectively 
over time. For example, the hardwood, bamboo and thatch reeds are carefully sourced, selected and 
cut at a precise time of year to ensure maximum strength and straightness of fibres before being 
thoroughly prepared for assembly. This minimises wastage and maintenance in the long term. At 
some point, the buildings will once again require renovation as the materials naturally degrade. In 
this regard, the more perishable materials (bamboo, thatch) are on the outside while the stronger, 
more durable hardwoods form the inner frame. 

 
The buildings are handmade using simple, rudimentary tools such as chisels and machetes. Without 
any machinery, large numbers of men are required to manually carry, lift, balance and raise into 
position heavy beams and posts. Joints are simple chiselled notches further strengthened with rattan 
or ijuk-rope ties. Precision varies as there are no spirit levels or measuring tapes and floor levels are 
“eyeballed”. Temporary braces used to raise principle structural members, such as the tall central 
worok column, are aesthetically integrated into the framed assembly. 

 
F. Response to, and planning for, emergency situations 
 

The community not only quickly relearned their traditional building techniques but also avoided 
mere imitation by critically assessing key areas of design for improvements. As an example, an 
ingenious engineering solution was developed to counter the damage to the roof and structural frame 
caused by cyclones. The central worok wood column was no longer erected as one single length as 
before. Instead, the column came to be assembled from two pieces pin-jointed (not rattan tied) into a 
new central beam spanning across the diameter of the house at first floor level. This permits the 
entire structural frame above first-floor level and the roof to rotate in a controlled manner. In effect, 
this engineering detail allows the conical roof to behave as a large spinning top, absorbing rotational 
forces without splitting or inducing stress into the structural frame. 

 
G. Ageing and maintenance problems 
 
 No ageing or maintenance problems are noticeable in any of the five houses rebuilt over the 
 past four years. 
 
H. Design features 
 

As a vernacular typology, the rebuilt mbaru niang are well integrated into their immediate context 
and against the backdrop of densely covered tropical mountains. All the houses have been rebuilt on 
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their original footprints and the arrangement of seven houses feels complete and timeless. By 
comparison, the adjacent houses built from tin sheet and bamboo now appear incongruous. 

 
I. Impact of the project on the site 
 

Publicity surrounding the project has impacted relatively significantly upon the original remoteness 
of the village. The number of tourists visiting the village (and thereby trekking through the forest) 
has increased at least thirty-fold. Prior to the architects first reaching Wae Rebo in 2008, an average 
of 20–40 overseas tourists visited the village annually. Today the total number is over 1,200. The 
community themselves have also grown accustomed to hosting and performing for tourists, whereas 
only a few years ago they were openly sceptical. 
 
There is no possibility of vehicular access directly to the site. But as a consequence of the publicity 
and promotion of the village as an ecotourism destination, the local government has commenced 
work to build a new two-kilometre road through the rainforest from Denge to the Race Wae River 
crossing to improve connectivity to Wae Rebo, benefitting both the community and tourists. The 
environmental consequences of this could be significant in a previously untouched natural setting. 
There are already indications of logging in a forest rich with hardwoods. 

 
J. Durability and long-time viability of the project 
 

The village has been properly restored to its original state of seven mbaru niang. As a consequence, 
Wae Rebo today feels complete and timeless with its largely cohesive community. Importantly, 
previously lost construction skills have been relearned by a large proportion of the community, 
thereby safeguarding the typology and vernacular techniques for another generation. 
 
The long-term viability of the conservation project now depends upon the direction the village 
community decide to take. If lifestyles, family and community structures remain in place then the 
architectural restoration of the houses can genuinely be seen to have contributed towards the 
authentic preservation of a living culture. 
 
The village does require basic services – water, sanitation and power. A level of financial 
sustainability will also need to be attained to ensure the community can independently maintain the 
houses in the future. This may be through improved farming practices and/or tourism. The impact of 
the latter will require sensitive management and a continuing dialogue with Rumah Asuh and their 
funding partners to ensure the village is not commercially exploited and reduced to a mere imitation 
tribal village for the benefit of the tourist gaze. 

 
K.  Interior design and furnishing 
 

Each family has furnished their home in a similar manner – as the living spaces in each house are 
more or less identical. There was neither noticeable individuality nor any sign of adaptation or 
alteration unique to any of the houses. 
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There is no furniture. All household activities – receiving guests, sitting, cooking, eating and 
sleeping – continue to be performed on the floor. The elderly and less mobile family members 
seemed particularly uncomfortable; there is only one backrest in the entire house – namely the 
central worok column against which the head of the household formally sits. 

 
 
VII.  Users 
 
A.  Description of those who use or benefit from the project 
 

The villagers of Wae Rebo have benefited from the rebuilding of the mbaru niang, particularly the 
four families (over 100 people) whose houses were entirely rebuilt. Most of the residents are from a 
very low-income level whose primary source of income are their small coffee and fruit plantations – 
the produce of which has to be taken down to the markets close to the coast. There are no televisions 
in Wae Rebo but each family possesses one mobile phone – for which they must walk two 
kilometres to receive the closest signal. 

 
B.  Response to the project 
 

The project appears to have exceeded the expectations of the Wae Rebo community. They had 
initially sought to rebuild only two conical houses. To have successfully worked together to restore 
the village back to its original seven houses has been likened to a “dream” by many of the residents 
interviewed. As representations of a living culture, the rebuilt houses have renewed the spirit and 
confidence of the entire community. The revival of traditional building skills has the potential to 
safeguard the future of the mbaru niang for the next two to three generations while also broadening 
the employment possibilities for men. 

 
1.  What do architectural professionals and the cultural “intelligentsia” think about the project? 
 

The mbaru niang themselves have received international recognition, having received the 2012 
Award of Excellence under UNESCO’s Asia Pacific Heritage Awards. A UNESCO press release 
praised the successful partnership between the Wae Rebo community, Rumah Asuh and the donors 
and stated: “Through the valorisation of traditional knowledge in continuing architectural form and 
construction practices, the project has re-established sustainability of the local built environment and 
has promoted the pride and spirit of the community”. 
 
In both professional and academic circles, the project has been instrumental in raising an awareness 
of the need to preserve, and if possible revive, the architectural heritage and vernacular building 
traditions of Indonesia. Practices have today begun to take an interest in undertaking “in-house 
CSR”, while some funding agencies come forward to seek institutional and professional partners to 
take up community-based projects. Academically, the content of Indonesian architecture covered in 
university programmes has increased – in some cases courses specifically devoted to the subject 
have been introduced. And in response to the “hands-on skills” required to document and understand 
vernacular traditions, a number of universities are already collaborating with Rumah Asuh to arrange 
on-site placements for students in community projects. 
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2.  What is the popular reaction to this project? 
 

Wae Rebo has rapidly been transformed from near obscurity to one of the main sites promoting 
tourism on the island of Flores. An overnight stay at the village is recommended in many travel 
guides as an authentic cultural experience and images of the rebuilt mbaru niang adorn travel 
websites, guidebooks and even the covers of in-flight magazines. Prior to the inception of the project 
an average of 20–40 overseas visitors reached Wae Rebo annually. Today the number is over 1,200. 

 
3.  What do neighbours and those in the immediate vicinity think about the project? 
 

Many neighbouring villages socially and economically interconnected with Wae Rebo have 
responded positively to the project. According to village elders, however, certain communities have 
become envious of the increased publicity and tourism revenues now diverted almost entirely 
towards the hitherto unknown Wae Rebo at their expense. 

 
 
VIII.  Persons Involved 
 

Rumah Asuh 
 
A team of young architects who initiated and facilitated the conservation project and secured 
funding. Note, Rumah Asuh were neither responsible for any design interventions nor actively 
involved in the construction process. Key personnel are: 
• founder:   Yori Antar  
• project in-charge:  Varani Kosasih and Paskal Khrisno Ayodyantoro  
 
During the rebuilding phases, the following university students on on-site placements actively 
participated in the construction and became responsible for documenting, through different media, 
the entire rebuilding process: 
• Robin Hartanto 
• Faiz Hamdi Suprahman 
• Ronaldiaz Hartantyo 
• Adi Reza Nugroho 
• Arya Wisnu Wardhana 
 
The Community of Wae Rebo 
 
A hands-on team of 50–80 men responsible for all design interventions and every stage of the 
construction process. The community members relearned the building techniques, sourced the 
correct materials, managed and supervised the entire work. Key personnel are: 
• project leader and community representative:  Martinus Anggo  
• construction manager:    Fransiskus Mudir  
• village elder, responsible for initial supervision: Alexander Ngadus  

Isadorus Ingkul (late)  
       Thomas Pakur 
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