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ABSTRACT
Due to ongoing political conflict and climate change, the
number of people becoming dislocated from their homes is
increasing around the world. This growing refugee population
inevitably requires significant levels of aid. In light of the major
demands for international resettlement, a reverse approach
known as voluntary repatriation has been identified as a
durable solution for many refugees. This involves refugees
being returned to their homelands after the conflict has
been resolved. However, these areas have often experienced
significant damage and lack infrastructure. As such, effective
housing solutions are needed to enable successful repatriation.
This research project focuses on the heterogeneous population
of Karenni refugees from Myanmar who are currently in refugee
camps in Thailand, and investigates a resettlement solution for
the returnees on the east of Thanlwin River.
In focusing on a sustainable resettlement solution, attention
needs to be paid to ways returnees can become self-sufficient
in terms of food production and housing. This study draws
on the theory of Japanese philosopher Masanobu Fukuoka
who gave birth to the notion of ‘Do-Nothing Farming’ in the
mid-1970s. In the development of this concept, Bill Mollison
and David Holmgren coined the term ‘permaculture’, and
its design principles can be applied across many disciplines
including architecture. In applying permaculture design principles,
the community will learn to achieve self-management while
educating villagers to use local resources and build durable
structures. This encourages a sustainable building approach in
order to reduce the impact people have on the environment.

Through employing a range of precedent studies including the
Manila Housing Project by Sir Ian Athfield and Belapur Housing
by Charles Correa, and a literature review of key writing on
permaculture and vernacular architecture, a design outcome has
been identified which offers a self-sufficient village for returnees
using a design framework. As well as master planning and
building design, the project seeks to enable a highly interactive
community with an appreciation for communal living and the
natural environment. The proposed design seeks to support the
Karenni community’s repatriation to Myanmar by providing for
their education in the necessary knowledge and skills to motivate
them to acquire a self-sufficient and sustainable lifestyle on their
return.
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P R E FA C E
I was born as a refugee. I was raised in a refugee
camp until I was 11 years old. My family and I
emigrated to New Zealand in 2006 for a safer and
better future. It is indeed a land full of opportunities
for my siblings and me.

“We rely on the [Thanlwin] River for our livelihood:
for farming, fishing, and trading. The river is our life.”
- A villager from the Hpasawng area along the Thanlwin

I chose to study architecture believing that
one day I would be able to make a difference for
those who are destitute, yet I did not know how.
Nonetheless, I always knew that I wanted to focus
on the issues of refugees for my final year research
project. My inspiration behind this project is a
reflection of my personal experience as a refugee
child, wanting a better living standard for refugees.
I anticipated that I would somehow be able to
propose a feasible solution from an architectural
perspective for the issues currently faced by
refugees.
In early February 2020, I was able to visit and
observe the current situation in the Karenni refugee
camp in Thailand. From this field trip, I learned that
the refugees are not going to live in Thailand for
much longer and they are in the phase of preparing
to repatriate. This first-hand experience has altered
my thought from my original proposal of designing
within a refugee camp. On a return trip from
Thailand, it was discovered that addressing the
repatriation issue and finding a beneficial solution
would be most effective. All photographs from the
author were taken during the field trip.
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IDP: 			
“An individual who has been forced or obliged to flee from their home or place of habitual residence, and who have not crossed an
				internationally recognized State border.”1
Karenni: 		

A predominant tribe of Kayah State in Myanmar, also referred to as ‘Red-Karen’.

Kay Toe Boe: 		

An annual festival to celebrate the new year for good weather and rich harvest.

KNPP: 		

Karenni National Progressive Party.

Permaculture:
			

“An agricultural system or method that seeks to integrate human activity with natural surroundings so as to create highly efficient
self-sustaining ecosystems.”2

Refugee : 		
			
			
			

“Any person who is outside any country of such person’s nationality or, in the case of a person having no nationality, is outside any
country in which such person last habitually resided, and who is unable or unwilling to return to, and is unable to avail himself or
herself of the protection of, that country because of persecution or a well-founded fear of persecution on account of race, religion,
nationality, membership in a particular social group, or political opinion.”3

Returnee: 		
			
			
		
Silong: 		

“A person who was of concern to UNHCR when outside their country of origin and who remains so for a limited period (usually
two years) after returning home to their country of origin. It also applies to internally displaced persons who return home to their
prior place of residence.”4

Slid: 			
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Usually a half-height space for storage of tools, fuel and domestic livestock.
A dressing room (particularly for women), sleeping space or storage for household linen.

Self-reliance: 		
“In the refugee context, the ability of an asylum-seeker or refugee to provide for his/her own living needs and those of his/her
			dependants.”5
Thanlwin: 		

			

A traditional food (sticky rice) - an annual festival to celebrate freedom and unity.

A Burmese name for Salween River.

1 United Nations High Commissioner for Refugees, “Agenda for Protection Cessation Clauses,” The UNHCR Global Report 2005 (2005): 445, https://www.unhcr.org/449267670.pdf.
2 Merriam-Webster.com Dictionary, s.v. “permaculture,” accessed October 6, 2020, https://www.merriam-webster.com/dictionary/permaculture.
3 “Refugee Act of 1980,” National Archives Foundation, accessed October 6, 2020, https://www.archivesfoundation.org/documents/refugee-act-1980/.
4 UNHCR, The UNHCR Global Report 2005, 445.
5 UNHCR, The UNHCR Global Report 2005, 445.
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1.0 INTRODUCTION

1.1 PROJECT BACKGROUND
Since World War II, the world has experienced ongoing growth in the
refugee population as a result of conflict, natural disasters and famine. In
the case of the Southeast Asian nation of Myanmar, millions of people from
ethnic minorities fled the country soon after Myanmar’s independence in
1948 due to the armed conflict. These refugees have resided along the
Thai-Myanmar border for decades. As a solution to this, since 2004, the
United Nations High Commissioner for Refugees (UNHCR) established
a resettlement programme to a range of countries around the world.
Despite tens of thousands of Burmese refugees being resettled, thousands
are still living within the fences of temporary camps. The resource is under
great strain, as refugees grapple with a lack of food security and adequate
shelter. Furthermore, after decades of hosting Burmese refugees, the Thai
government now intends to close down the temporary refugee camps.
The UNHCR is now looking to repatriate refugees as the resettlement
programme has come to a halt.
Repatriating individuals to Myanmar means that returnees are required
to survive on their own. However, while living in the temporary camps,
refugees are not permitted to farm and thus depend solely on external aid.
This rule has hindered the refugees from maintaining their ability to grow
food and be self-reliant; they have lost the skills to provide for themselves.
Hence, it is extremely challenging for returnees to achieve complete selfreliance once they return because of limited skills and infrastructure. In light
of this matter, this research project investigates feasible solutions through
architectural interventions for a self-sustaining village using locally available
resources.

Figure 2. Karenni refugees fleeing from Myanmar Army.

Figure 1. Collage of initial concept (Drawing by author).
			

–––––

13

1.2 PROJECT OUTLINE
The site of the project is on the east of Thanlwin River in Myanmar,
20km away from the existing Karenni Refugee Camp. It involves the
design of a rural, self-reliant village using local building materials with the
integration of modern technology. A variety of shelters and communal
buildings have been designed, such as housing clusters, classrooms, a
vocational centre and a community hall. The medical centre and more
housing clusters are to be added as the community grows, and the village
is to be built in stages. The design will integrate permaculture principles
through farming and architectural design.
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1.3 AIMS AND OBJECTIVES
The underlying aim of this project is to ease the challenges that the
returnees could encounter by proposing a self-perpetuating community to
provide shelter and food security. The focus is to create a community that
encourages teaching of sustainable living and associated technologies so the
villagers can apply this knowledge and skills into their daily lives. Another
aim is to consider the use of local building materials such as bamboo and
earth to increase durability and longevity. The design of this self-reliant
village aims to encourage the community to construct self-built housing,
grow food, collect water, deal with waste, and generate electricity. It also
aims to advocate for the local vernacular architecture and to raise the
awareness of the sensitive culture of indigenous people.

Key Design Objectives:
1.

Introduce permaculture design principles through agriculture, 		
buildings and appropriate technology to be self-reliant in the 		
long term.

2.

Investigate local vernacular architecture and building techniques.

3.

Design buildings that can be self-built by returnees.

Figure 3. Karenni children bathing in Pai River.

4.

Teach the required knowledge and skills to maintain a self-			
sustaining community to have minimal impact on the land.
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1.4 RESEARCH QUESTION
How can architectural intervention support the repatriation of refugees and enable
them to create a self-reliant village?

Figure 4. Karenni women and children adapting to life in refugee camp.
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1.5 SCOPE AND LIMITATIONS
The scope of this project is to explore solutions for Burmese refugees
when returning to Myanmar; however, this research focuses on Karenni
refugees who are currently living just over the border in Thailand. This
village design intends to provide for 50 households and communal buildings
as a starting point; there is a possibility of expansion and growth in the
future. The number 50 has been chosen because it is a favourable number
of houses for a manageable community size, according to UNHCR. Basic
requirements of survival needs are derived from United Nations’ guidelines
and these include food, clean water, shelter, health care and good sanitation.
Therefore, it is critical that the village design addresses these issues and
provides a solution for self-sufficient living.
With the location of the project being in a remote area in Myanmar,
it is difficult to access and study the site context, which results in many
limitations. Information such as geology, climate and availability of resources
primarily rely on the desktop study. Hence, assumptions are made in terms
of locally available resources. Furthermore, the availability of building tools
and fixings is not researched in detail, hence this factor is unknown. The
social requirements are acknowledged through the proposal of a vocational
centre, a community hall and a soccer field, yet this could be further
explored in depth. The economic factor has not been addressed and it is
outside the scope of this project.

1.6 STATE OF KNOWLEDGE
The design focuses on master planning, food production and enhancing
the social interactions for a highly self-reliant community. It is important
to mention that this architectural intervention is not to fight poverty in a
third country, but merely to provide a solution for Karenni refugees. The
design outcome may not be adaptable to all rural villages in Southeast Asia,
however the methodology used may inform proposals for similar situations
in other rural areas.
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Ideas that contribute to the concepts of self-reliance, culture and
settlement patterns are interrogated and discussed with the aim of
informing solutions for a self-sufficient village for the Burmese diaspora.

Patterns can inform a culture and an interactive communal settlement type,
which helps encourage the concept of self-reliance.

In 2001, the United Nations introduced the idea of ‘community
development approach’ to empower returnees to be self-reliant. In the
text, Why Self-Reliance, by UNHCR, self-reliance is defined as “the social
and economic ability of an individual” which must be done in a sustainable
manner and with dignity.6 The UN approach is to train refugees through
vocational workshops to gain the required skills and thereby reduce
dependence on humanitarian agencies. Refugees must be able to provide
basic needs such as food and shelter for themselves, which means they
must grow their food and build their own houses. In his book, Permaculture
Design Manual, Bill Mollison outlines design principles that advocate for selfreliance and sustainable living. Mollison argues for the notion of coexisting
with nature rather than against it.7

Architectural precedents such as the Philippines Housing project by
Ian Athfield, Belapur Incremental Housing by Charles Correa, and Heart
of School by architectural practice IBUKU are explored to determine
a plausible architecture for a self-reliant community. The notion of selfbuilt housing using local resources by Athfield and the housing clusters
by Correa can be thoroughly investigated to design housing clusters and
sustainable construction. IBUKU’s Heart of School building can be studied
to understand large-scale bamboo construction that best fits a humid
climate.
			

–––––

Culture and settlement patterns also contribute to community selfreliance. In Amos Rapoport’s article, Theory, Culture and Housing, he
demonstrates that culture is not a thing but a concept,8 therefore it must
be disassembled to understand its core aspects. In the seminal book, A
Pattern Language, Christopher Alexander, Murray Silverstein and Sara
Ishikawa make a convincing case that a healthy society has many patterns
that are shared within that community.9 Throughout the book the authors
identify and discuss different patterns from large to small, which help the
reader to grasp the idea of different patterns that exist within a society.
6

United Nations High Commissioner for Refugees, “Book 1: Why Self-Reliance?,” in Handbook for 		
Self-Reliance (Geneva: UNHCR, 2005) 1, https://www.unhcr.org/44bf3e252.pdf.
7 Bill Mollison, Permaculture: A Designers’ Manual (Tyalgum, NSW: Tagari Publications, 1988), IX.
8 Amos Rapoport, “Theory, Culture and Housing,” Housing, Theory and Society 17, no. 4 (2000): 		
148, https://doi.org/10.1080/140360900300108573.
9 Christopher Alexander, Sara Ishikawa, and Murray Silverstein, A Pattern Language: Towns,
Buildings Constructions (New York: Oxford University Press, 1977), XVI.
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1.7 METHODS OF RESEARCH

Figure 5. Women learning to sew (Photo by author).

Research Through Literature

Analysis of Case Studies

Literature research of self-reliance is studied to understand the
essence of this project. From this literature, one of the requirements for
a self-reliant community is recognised as the ability to grow food. For
this reason, permaculture principles are analysed to gain insight into an
efficient way of growing food naturally. The design principles from literature
inform the master planning of the village. Self-built housing is also one of
the core aspects of self-reliance. With that understanding, the literature
on vernacular architecture is analysed for the importance of applying
vernacular knowledge for sustainable living. Other literature on house form,
culture and pattern are also explored to help form a true understanding
and decisions for the design. An ethnographic study of indigenous culture
helps understand and gain awareness when designing for indigenous
people.

Case studies of the local vernacular architecture are analysed to explore
the design of local vernacular housing. Orientation, floor plan, entrance,
levels, size and other architectural features are investigated. This particular
analysis can inspire the design of self-built housing for this project. A
primary building material – bamboo – is investigated through pros and
cons and the species used as a building material in Myanmar. Technology for
waste management is also discussed.

Analysis of Precedents
Precedents are selected based on their location in a humid tropical
climate to maintain relevance with the proposed site for this project.
Housing precedents are analysed through the lens of material, circulation,
structure and programme. Communal buildings are analysed through the
concept of public and private spaces, spatial layout, structure and material.
Bamboo construction methods and treatment are also analysed to gain an
insight into different building techniques and the incorporation of modern
fixings in the 21st century of Southeast Asian architecture.
Figure 6. Traditional costume of Karenni tribes (Photo by author).

20

Design
The combined knowledge from literature, precedents and research
inform the master planning and building designs. The site contours
determine the location and orientation of housing clusters and communal
buildings. The design was formed through a series of sketches and
computer modelling. A small-scale structural model of bamboo is carried
out to test vertical and lateral loads for communal buildings and to test
the shape of the bamboo structures. Design is then further developed by
analysing different spatial relationships between communal buildings to
enhance social interactions.
The village is to be built in stages, first, the housing cluster and then
communal buildings such as classrooms, a vocational centre and a
community hall. Medical centres could be in communal buildings before
permanent solutions are built.
			

–––––

21

Figure 7. A classroom of Karenni High School, Entrance (Photo by author).
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Figure 8. A High School student writing on the blackboard
(Photo by author).

2 . 0 T H E L A N D O F M YA N M A R

2.1 LAND
The geographic location of Myanmar lies between latitudes 09° 32´N
and 28° 31´N and longitudes 92°10´E and 101° 11´E. It is bordered by
Thailand and Laos on the east, India and Bangladesh on the west and China
to the north. With a land area of 676,552 km2, it has the largest landmass
of Southeast Asian mainland countries.10 Myanmar is divided into seven
Dyinè (states) and seven Taing (regions).11 The country is also divided into
three main agro-ecological zones: Central Dry, Coastal, and Hilly Zone.12
Being the smallest amongst the states, Kayah is located in the Eastern
Hilly region, which is one of the eight physiographic regions. It has an
average elevation of 900 m with mountainous relief.13

			

Figure 9. Context map showing Kayah State in Myanmar (Drawing by author).
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MONREC, Myanmar Climate Change Strategy (2018 - 2030), 2019, 27,
http://unhabitat.org.mm/wp-content/uploads/2019/06/MCCS_ENG_UNH-Website.pdf.
11 Ben Cahoon, “States and Regions of Myanmar,” World Statesmen, accessed September 6, 		
2020, https://www.worldstatesmen.org/Myanmar_Regions.html.
12 MONREC, Myanmar Climate Change Strategy (2018 - 2030), 28.
13 “Myanmar,” Britannica, accessed June 21, 2020, https://www.britannica.com/place/Myanmar.

Figure 10. Myanmar’s three agro-ecological zones.
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2.2 SOIL
There are two major types of agro-ecosystems in the Kayah State:
lowlands alluvial plains and uplands.
In the lowlands, there is white and black soil with different
characteristics. The white upstream soil can be found near the river and
is composed of elements such as sands; it is low in clay content, thus it
has poor water retention. However, the black soil that is under the white
soil is thicker and has higher clay content, therefore it retains water better.
Although the slopes in the lowlands are relatively low, the heavy monsoon
rains tend to carry away the nutrients in the soil.14
Figure 11. Kayah State’s lowland soils.

In the highlands, there are different degraded soils along the slopes
which also differ in colour. Due to the steep slope, “the loss of elements
by leaching or runoff can be very rapid, especially calcium. The loss of this
element causes a drop in pH, and iron oxides are precipitated and give the
red colour of some tropical soils”.15 Due to the accumulation of elements
at the bottom of the hills, the dark-red and brown-to-black soils are
richer and ideal for maize farming. Hence, the deep valleys on the east of
Thanlwin Myit (Salween River) have led farmers to establish rice terraces.16
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Figure 12. Kayah State’s highland soils.
14 Audrey Aldebert and Gauvain Meulle, Agrarian Transitions in Two Agroecosystems of Kayah 		
State, Myanmar Loikaw Township, November 2013, 9, https://reliefweb.int/sites/reliefweb.		
int/files/resources/AgrarianSystemsDiagnosisMontpellierUniversity.pdf.
15 Aldebert and Meulle, Agrarian Transitions in Two Agroecosystems of Kayah State, 12.
16 Aldebert and Meulle, Agrarian Transitions in Two Agroecosystems of Kayah State, 19.
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2.3 CLIMATE
Myanmar has several climate classifications under the Köppen-Geiger
system. These include “humid subtropical climate (Kachin and northern
Shan) and monsoon climate (Rakhine), but most of the country – central
basin, southeast and southern peninsula – has a tropical savannah climate”.17
The climate of Myanmar differs among the different physiographic
regions, however, the entire country has three main seasons: the cool
season from November to February, the hot summer season from March
to April, and the rainy season (southwestern monsoon) from May to
October.18
Precipitation varies between different geographic regions. Kayah State
has a tropical savannah climate, meaning it alternates between wet and dry
seasons. The cool season has less rainfall than the hot summer. The average
annual rainfall in Kayah State is 1162 mm with an average temperature in
summer is 29°C and 21°C in winter.19 Nevertheless, the temperatures can
reach up to 36°C in summer and as low as 10°C in winter.20 The prevailing
wind comes from the southeast and the average wind speed is 5 km/h.
Myanmar has annual average sunlight hours of 2450 with an average of six
hours and 42 minutes sunlight per day.21

17
18
19
20

Figure 13. Myanmar’s climate classification system of Köppen-Geiger.
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In comparison, most areas of New Zealand have the average rainfall of
1100 mm spread throughout the year. There are relatively small variations
between summer and winter temperatures with 10°C in the South Island
and 16°C in the North Island. Most of New Zealand has at least 2000
hours of sunshine annually.22 Therefore, the precipitation level in New
Zealand is relatively similar to Kayah State in Myanmar. Nonetheless, the
sunshine hours and temperature can be dramatically different.
As a result of worldwide climate change, the agricultural sector and
villagers in Kayah State have struggled to meet their subsistence needs.
Flooding and droughts have had adverse impacts on the region’s overall
economy, which leads to food insecurity and affects the livelihoods of
villagers.23
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Jared Downing, “Myanmar Geography 101,” Frontier Myanmar (blog), February 29, 2016, 		
https://www.frontiermyanmar.net/en/myanmar-geography-101/.
MONREC, Myanmar Climate Change Strategy (2018 - 2030), 28.
“Kayah Climate,” Climate Data, accessed July 12, 2020, https://en.climate-data.org/asia/myan		
mar/kayah-2305/.
“Loikaw Monthly Climate Average,” World Weather Online, accessed July 12, 2020,
22 “Overview of New Zealand Climate,” Niwa, accessed July 12, 2020, https://niwa.co.nz/educa		
https://www.worldweatheronline.com/lang/en-nz/loikaw-weather-averages/kayah-state/		
tion-and-training/schools/resources/climate/overview.
mm.aspx.
23 UNHCR South-East Myanmar Information Management Unit, Kayah State Profile, June 2014, 		
“Sunshine & Daylight Hours in Yangon, Myanmar,” Clima Temps, accessed September 6, 2020, 		
5, http://themimu.info/sites/themimu.info/files/documents/Infographic_KayahStatePro		
http://www.yangon.climatemps.com/sunlight.php.
file_UNHCR_June2014.pdf.
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3 . 0 P O L I T I C A L C O N T E X T O F M YA N M A R

3.1 POLITICS OF KAYAH STATE
During the British colonial rule from 1824 to 1948 Myanmar was
known as Burma, derived from the Burmese name ‘Bamar’.24 Aung San, the
father of Aung San Suu Kyi, led and fought against the British Army to gain
independence. In 1947, he was assassinated by his colleagues, six months
before the independence of the Union of Myanmar. Consequently, ethnic
conflicts began soon after.
The independence of Kayah State was recognised and signed by the
British and Burmese governments in 1875. However, this independence
was broken after Myanmar gained independence from Britain in 1948.25

treaty included the resettlement of Internally Displaced People (IDPs) in
Kayah State.29 It appears there has been a halt to armed conflicts since
the agreement, which is promising regarding future repatriation of Karenni
refugees living in Thailand.
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In August 1948, the Karenni leader U Bee Tu Re was assassinated by
the Burmese central government for his disagreement with the inclusion
of the Kayah State in the Union of Myanmar. This act caused anger among
the people of Karenni, and led to the Karenni armed uprising.26 The Karenni
National Progressive Party (KNPP) was established in 1957, backed by
its own Karenni Army (KA).27 There has been a continuous civil war for
decades between the two armies, except for a brief and failed ceasefire
between Tatmadaw (Military of Burma) and KNPP in 1995.28
Eventually, on 9th June, 2012, a ceasefire agreement was signed by both
parties in Loikaw (capital of Kayah State), ending what was considered the
longest-running civil war in the world. One of the key factors in the

24 “British Rule of Burma,” Facts and Details, accessed July 14, 2020, http://factsanddetails.com/		
southeast-asia/Myanmar/sub5_5a/entry-3007.html.
25 Karenni Development Research Group, Dammed by Burma’s Generals, 2006, 21, https://burma		
campaign.org.uk/media/Damned_by_Burmas_Generals.pdf.
26 Tom Kramer, Oliver Russell, and Martin Smith, From War to Peace in Kayah (Karenni) State:
A Land at the Crossroads in Myanmar, July 2018, 15, https://www.tni.org/files/publica		
tion-downloads/tni-2018_karenni_eng_web_def.pdf.
27 Kramer, Russell, and Smith, From War to Peace in Kayah (Karenni) State, 8.
28 UNHCR, Kayah State Profile, 1.
29
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Figure 14. Karenni refugees fleeing into Thailand along the Thanlwin River.

Kramer, Russell, and Smith, From War to Peace in Kayah (Karenni) State, 36.
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3.2 WHY REFUGEES?
According to the United Nations High Commissioner for Refugees
(UNHCR), “Kayah State is one of the poorest, most underdeveloped
regions in Myanmar, with limited infrastructure and a fractured economy,
owing to decades of conflict, instability and displacement”.30

The refugee camps along the Thai-Myanmar border are called
‘temporary shelters’ by the Royal Thai Government (RTG) because
the intention was for these shelters to only be temporary solutions.
Nevertheless, Burmese refugees have been living in these temporary
shelters for decades.

Since the independence of Myanmar, the Burmese military junta has
attempted to take control of Kayah State. During 1974 and 1975, villages
along the Pai and Thanlwin Rivers were burnt down and more than 3000
people were forced to relocate. The villagers moved to the jungle and
returned to their villages once the situation had settled. It was a back
and forth movement for the majority of the villagers. Burmese soldiers
continued to threaten villagers, kill domestic livestock, burn granaries, loot
and burn houses to stop the villagers from returning. The villagers had to
follow strict relocation orders with no assistance of transport, medical aid
or food.31 As a result, Burmese refugees including the ethnic minorities,
Karen, Karenni, Mon and Shan, fled across the border and resided along the
Thailand border for safety.32

There are three common solutions when addressing the problems
of refugees of the international community: voluntary repatriation, local
integration and resettlement. UNHCR believes that it is appropriate to
combine the three classic solutions. However, the RTG is not supportive
of the idea of ‘local integration’, which means only two other options are
available: resettlement and voluntary repatriation.35

Hence, tens of thousands of Burmese refugees have scattered along the
Thai-Myanmar border into nine ‘temporary shelters’. Between 1990 and
2005, more than 22,000 Karenni war refugees sought refuge at ‘temporary
shelters’ in Thailand.33 In February, 2020, there were approximately 9000
Karenni refugees still living in the Karenni refugee camp alone.34
			
30
31
32

Figure 15-16. Karenni Army.
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3.3 DURABLE SOLUTIONS FOR
REFUGEES
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Border,” Refugee Survey Quarterly, Volume 34, Issue 3 (September 2015): 73, https://doi.		
org/10.1093/rsq/hdv008.
Karenni Development Research Group, Dammed by Burma’s Generals, 18.
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From 2004, tens of thousands of Burmese refugees were resettled to
different countries, mainly to the United States, Australia, Canada, Finland,
the Netherlands, New Zealand, Norway and Sweden. It is known as the
largest resettlement programme in the world.36 Only those who were
registered with UNHCR as refugees were eligible to be resettled. Yet, not
all who are registered are interested in resettling to a third country and,
instead, have been waiting for the day when they could return to their land
of origin. In January, 2014, the US, the country which accepted the most
Burmese refugees, brought the resettlement programme to a halt.37 The
resettlement programme alone was not able to solve the issue because
there are still thousands of refugees who are not registered with UNHCR.
For unregistered refugees, voluntary repatriation is the only prospect. As
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Moretti, “The Challenge of Durable Solutions for Refugees at the Thai-Myanmar Border,” 72.
Urara Furukawa and Kitty McKinsey, “Resettlement of Myanmar Refugees from Thailand
hits 50,000 Mark,” The UN Refugee Agency (blog), June 30, 2006, https://www.unhcr.		
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stated in UNHCR’s Handbook on Voluntary Repatriation, repatriation must
be carried out with ‘security’ and ‘dignity’.38
The 2012 ceasefire agreement between the armies has made the
repatriation process possible. The repatriation program will require the
improvement of “the socio-economic conditions in these places, in terms
of infrastructure rehabilitation, livelihood, and access to food, water, or
services”.39 It is also important that returnees have access to healthcare and
education.
Hence, since the stabilisation of internal conflict, UNHCR has made an
observation that IDPs have been moving back to their lands of origin to
recultivate. As for refugees in Thailand, they have been visiting the Kayah
State to reunite with families, attend festivals and investigate livelihood
opportunities for the future. The UNHCR is keeping an eye on the
movement of the refugees and IDPs to determine their needs.40
There are three phases of the repatriation program for UNHCR:
“preparation, actual return operations, and the monitoring of the situation
of returnees in their country of origin”.41 Currently, UNHCR is in the phase
of preparedness to repatriate Karenni refugees to Myanmar.
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4.0 ETHNOGRAPHIC STUDY OF THE INDIGENOUS
K A R E N N I C U LT U R E

4.1 THE PEOPLE OF KARENNI

Myanmar has a population of 52 million and 77 percent of these live in
rural areas.42 Kayah State is the least populated with the smallest land area
of 11,731 km2 and a population of approximately 300,000 people living in
seven townships, and this includes IDPs.43
Kayah people, also known as Red Karen (Karenni), are one of the eight
major ethnic groups in Myanmar. In Kayah State alone, there are sub-ethnic
groups: Kayah (largest group), Kayan (long neck tribe), Kayaw/Pre, Kayaw
(Manu Manaw), Geba, Paku and Yintale. 44 The sub-ethnic groups have
slightly different traditions, beliefs and customs, nevertheless, they are all
known as Karenni.
“Life in villages is in some respects communal because of custom, the
influence of Buddhism, and the redistributive and reciprocal nature of
agrarian society”.45 For generations, the way of life for people in Kayah
State has been the same: farming, breeding animals, hand-weaving clothes
using looms, and crafting bamboo household wares.46 All of the tribes still
dress in traditional clothing and practice traditional customs on a daily
basis; it is much more apparent among the older generations. The younger
generations have learned to adapt to contemporary culture by being
willing to learn new ways of doing things.47
Figure 17. Kayaw tribe celebrating 100th Jubilee of Biya Village in
Hpruso Township.
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4.2 RELIGIOUS VIEWS

For many indigenous cultures, religion is the essence of identity and a
way of life. Karenni people were traditionally animists; they paid respect
to spirits by offering animals and food in return for protection and good
health. The process is done through a festival called ‘Kay Htoe Boe’, known
as the Pole Festival. Once the pole is erected, people must dance around
the pole in order to obtain good health. It is one of the most important
festivals for the Karenni people because it represents the story of how
earth came into being and it is celebrated annually by all Karenni tribes.48 In
spite of the development occurring over the years in Karenni communities,
many villagers still hold on to their beliefs and superstitions. However,
with the influence of missionaries and churches, many have converted to
Christianity while some follow Buddhism.49
			

–––––
Figure 18. A Kayaw grandmother standing next to the Roman
Catholic shrine.

–––––
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4.3 ROLES OF FAMILIES,
RELATIONSHIPS AND
ORGANISATIONS
The social organisation in a village is under the control of Ywa Thu
Gyi (chief). Each village must select a male chief who is obliged to follow
strict traditional principles and is responsible for decision-making within
the village.50 The social status in a village is normally determined by age,
education and wealth. However, the chief is not necessarily required to
hold a certain social status to be selected by the villagers; this is because
the chief can have any role in the community including being a farmer.
Showing respectful behaviour towards an elder person is also part of the
social etiquette, demonstrated through speech forms and gestures. Yet,
the most senior members in the village do not automatically have the
authority. It is the chief who holds the true authority irrespective of age. In
many villages, it is uncommon to have an educated person, therefore they
are well-respected among the villagers, no matter what their age or social
status is.51
Figure 19. A Kayan (Karenni) woman preparing traditional loom.

In Karenni indigenous society, men are perceived as the head of the
household and they are honoured by other family members, but women’s
opinions are also respected. Gender roles are quite distinct in the society.
Men are expected to work in the fields while women do house chores:
cleaning, cooking, collecting water, washing, gathering firewood, as well as
looking after the younger children. Women without younger children are
also expected to work in the fields.52

KSDC, “About our Traditional Karenni Beliefs.”.
John W. Henderson et al., Area Handbook for Burma (Washington, D.C.: American University, 		
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The core household members are the father, mother and their
unmarried children. Additional dependent relatives such as an unmarried
aunt or uncle and grandparents usually live in the same household. Not
all newlyweds can afford to build their own homes, thus the couples tend
to live with the parents of the wife or the husband. The majority of rural
marriages are within the local village, as a result many villagers are related
through common descent or family ties.53
Traditionally, marriage outside of the ethnic groups is not permitted in
Karenni culture.54 The reason is to keep the blood pure throughout the
generations because indigenous people are concerned about culture and
traditions being lost through the mixing of ethnicities. For Kayah people,
the preservation of traditions is of the utmost importance. Nowadays, it is
common to see couples with different ethnicities and half-caste children,
which leads them to having mixed beliefs and customs.
			

–––––
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5 . 0 P A T H WA Y T O S E L F - R E L I A N C E

5.1 SELF-RELIANCE
Self-Reliance for Refugees 		

Introduction of Self-Reliance
Self-reliance is defined as ‘reliance on one’s own efforts and abilities’55
but despite this simple definition it is nevertheless challenging to capture
the essence of the term in a single sentence. In 1841, American philosopher
and essayist Ralph Waldo Emerson wrote an entire essay on the need
for each individual to be self-reliant, to avoid conformity, to follow their
individual will, and this thinking became influential in the United States
of America in the mid-19th century.56 In 1976, sociologist Johan Galtung
argued that the term ‘self-reliance’ is open-ended and needs to involve a
person to give the term a deeper meaning.57 Today, the concept of selfreliance is a concept that is substantially practised in the developing world.
This writing will explore the concept of self-reliance in Southeast Asian
contexts. In the developing world, the concept of self-reliance is important
as people often live at subsistence level and are responsible for all aspects
of their survival such as growing food and building structures for shelter.
In Emerson’s ‘Self-Reliance’ essay, he argues for his readers to not follow
the standards set by society, to not blindly follow others but to believe in
one’s own instincts.58 He advocates for readers to think for themselves and
have the confidence to follow their hearts. Emerson also urges to “let a
man then know his worth, and keep things under his feet [sic]”.59 Emerson
believes that “in order for a man to truly be a man, he was to follow his
own conscience and do his own thing [sic]”.60 Emerson focuses on the
55
56
57
58
59
60

psychology of self-reliance, which can be perceived as a more particular
field of study. Though self-reliance is a doctrine that is more focused on in
the field of psycho-politics,61 it is also vital to understand this concept in
establishing a self-sufficient community.
In the text Self-Reliance: Concept, Practice and Rationale, Galtung states
that self-reliance “is as old as humanity itself; this was the normal form of
human existence”.62 It is a fundamental skill for everyone, especially in the
developing world. In order to live, all humans must be able to survive the
daily hurdles of life. Self-reliance comes in many forms, from the simplest
task such as putting clothes on and eating meals to more complex tasks
such as making life decisions and working to earn money in order to
survive. This is especially true for those who survive on limited earnings and
do not have access to economic support from others, thus they must rely
solely on themselves. Consequently, they must be resilient and determined
to survive, which is the essence of self-reliance.
It is crucial for all to understand that self-reliance does not merely focus
on the big tasks, but is also about the everyday tasks in life. Furthermore,
creating a self-reliant community requires more than just the thought of
believing in oneself and practising daily tasks. Everyone in a community
must work together in a cohesive manner for a community to be selfreliant and therefore self-sufficient. 			
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The United Nations has been promoting self-reliance for refugees
since its inception in 1950. The agency states that self-reliance is “the social
and economic ability of an individual, a household or a community to
meet essential needs (including protection, food, water, shelter, personal
safety, health and education) in a sustainable manner and with dignity”.63
These are the basic needs for every individual to survive. Some refugees
have been living in refugee settlements for decades, relying completely on
humanitarian aid which, although critical for their basic needs, has to some
extent undermined the “capacities of individuals to cope with crisis”.64
Although refugees are often praised for their resilience, it may not be a
simple task for them to adapt to change. It is crucial to comprehend that
moving from relying on aid within a refugee context to becoming fully
self-reliant as they move into different communities or societies requires a
range of personal resources and skills.

in order to survive in the long term. In order to establish a self-reliant
community, they must understand that it first comes from inner selfconfidence, then self-belief will naturally follow.
Karenni refugees were once self-reliant farmers who focused on
agriculture for their livelihoods.67 Nevertheless, a collective sense of selfreliance is mandatory for Karenni refugees in order to achieve a self-reliant
community. One of the ways refugees can become self-reliant is through
the ability to grow food themselves. In the following section the principles
of permaculture are identified as a relevant knowledge for the design
intervention which focuses on promoting self-reliance.

			

–––––

The community development approach was adopted by UNHCR in
2001.65 As a result of this approach, the UNHCR engages with refugee
communities in decision-making and planning right after the emergency
phase of the population influx and new settlement planning. As part of
the programme the UN promotes self-reliance by focusing on reducing
long-term dependence on humanitarian agencies. Furthermore, it has
used “empowerment to enable refugees/returnees to shape their futures,
improve their environment and overcome limitations in service provision”.66
On the contrary, refugees must strive to obtain autonomy as well as getting
the support from UNHCR in the beginning of the repatriation process.
Many refugees lack self-confidence due to living within refugee camps
for far too long and their ability to be self-reliant has been diminished.
Therefore, it is paramount that refugees take responsibility for themselves
63
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5.2 PERMACULTURE PRINCIPLES

Around the world permaculture principles have been adopted by
many individuals and communities who are interested in sustainable living.
The term ‘permaculture’ was first coined by researcher Bill Mollison and
designer David Holmgren in the mid 1970s, drawing from the words
‘permanent agriculture’ and ‘permanent culture’.68 The concept was inspired
by the ideas of Japanese farmer and philosopher Masanobu Fukuoka
who introduced the notion of ‘natural farming’ in his book, The One-Straw
Revolution, in 1975. Permaculture is made up of three ethical principles:
“care of the earth, care of the people, setting limits to population and
consumption”.69 According to permaculture principles, it is of paramount
importance that there is an equitable share of resources for all living
systems. Humans must not take more than they need in order to exist.
Another concept underpinning the permaculture principles is the idea of
co-evolving with nature as a whole system rather than working against
it.70 Fukuoka also argues that “farming, fishing, animal raising, the everyday
realities of food, clothing, shelter, spiritual life – everything there is – must
form a union with nature”.71
Both Mollison and Holmgren talk about the value of applying
permaculture thinking to sustainable design. Holmgren also asserts in the
text Essence of Permaculture that permaculture’s “grassroots spread within
many different cultures and contexts shows its potential to contribute to
the evolution of a popular culture of sustainability”.72 Holmgren expands
the three core ethical values into twelve sub-principles that can be applied
in designing a self-reliant community.
68
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These include the need to:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

observe and interact,
catch and store energy,
obtain a yield,
apply self-regulation and accept feedback,
use and value renewable resources and services,
produce no waste,
design from patterns to details,
integrate rather than segregate,
use small and slow solutions,
use and value diversity,
use edges and value the marginal,
creatively use and respond to change.73

These principles can also be used to guide sustainable design in the
field of architecture. As an example, Kotare eco-village in Hawke’s Bay,
New Zealand, uses permaculture principles to live, grow and improve its
community in a very sustainable way. It is a place where people practise
self-reliance and regenerative living.74 Another example is Earthsong
Eco-Neighbourhood in West Auckland, New Zealand. This community
encourages environmentally sustainable urban living in the form of cohousing whilst following permaculture principles.75 This proves that a
conceptual framework of permaculture can be implemented into designing
sustainable communities.

73 Holmgren, Essence of Permaculture, 9.
74 “Kotare Village,” Kotare Village, accessed May 13, 2020, http://kotarevillage.org.nz/.
75 “Earthsong Eco-Neighbourhood,” Earthsong, accessed May 21, 2020, https://www.earthsong.		
org.nz/.

The recognition of patterns in nature and society is crucial. It is one of
the twelve permaculture principles that Holmgren identified, which is to
“design from patterns to details”.76 It is only when the understanding of
order and form of nature is achieved that it can be mimicked and used as
a design tool. Mollison adds, “It is this patterning that permits our elements
to flow and function in beneficial relationships. The pattern is design, and
design is the subject of permaculture.”77 It is vital to set up a design pattern
because it can help a designer to understand how one element connects
to another. For instance, in permaculture garden design, zoning is used as
a form of pattern. The design approach of zoning is to place elements that
require more energy and attention closer to the house and those that
require less further from the home, thereby making garden management
easier to achieve. In fact, zoning patterns are used to assist growers to
grow food effectively and to reduce unnecessary work. Hence, patterns
are significant in shaping how people live – forms that can be easily
understood, memorised and mimicked by people – and are a powerful
tool in the design process.78

Figure 20. Earthsong eco-village in West Auckland.

It is important to comprehend that permaculture principles do not only
apply to agriculture design. They can be applied across many disciplines
including architecture. This is a conceptual framework that teaches humans
to co-evolve and live in harmony with nature and the surrounding context.
It is a design system that encourages designers to learn from nature
and use it as a design strategy to design a sustainable, self-perpetuating
and regenerative community. Therefore, the integration of permaculture
principles and patterns is perceived as a crucial, sustainable design strategy
and will be applied throughout the village design. 			
				–––––
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Figure 21. Kotare village in Hawkes Bay.
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5.3 VERNACULAR
ARCHITECTURE
Vernacular architecture is a broad term, used by Bernard Rudofsky in
the book Architecture without Architects in 1964. His definition of the term
was not clear from the beginning, and since then other scholars have failed
in attempting to define the term due to vernacular buildings being so
varied in type, form, use and context.79 Later, architectural historian Paul
Oliver revisited the term and simply defined vernacular architecture as
everyday buildings for everyday people.80 For the purpose of this research
paper, vernacular architecture will be defined as traditional buildings, built by
owners using local materials of a particular region. The following paragraphs
will discuss the thoughts behind the learning from vernacular architecture
and the importance of embedding it into an architectural contemporary
designs.

Learning from the Vernacular
There is much to learn from vernacular architecture as it was
overlooked by many architectural historians in the past. In 1964 the
travelling exhibition Architecture Without Architects opened at the
Museum of Modern Art in New York; it was the first time vernacular
architecture was showcased in such a grand manner. Its curator, Rudofsky
introduced the art of vernacular buildings from around the world and
from this the topic of vernacular architecture was further explored.
Rudofsky claimed that there are many aspects that can be learned from
traditional buildings and settlements. For example, by carefully placing the
buildings into their context without destroying the natural environment, the
buildings respond well to different climates and
79
80
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topography.81 Le Corbusier concurred with Rudofsky that the learning from
vernacular architecture is crucial as it can be an inspiration for developing a
conceptual model to find the natural connection between modern society
and architecture.82 Furthermore, architect Amos Rapoport proposed that
the mere reason for studying vernacular design is to learn from it and look
at it as a model system.83 There are many characteristics of the vernacular
which can inform the architecture of today. This is because the essence of
vernacular architecture is its true connection to its place; a quality that is
lacking in much contemporary architecture.

Integration of Vernacular in Contemporary Buildings
There has been much discussion amongst architects and academics
regarding the application of vernacular architecture in the contemporary
era for a sustainable future.84 Lindsay Asquith and Marcel Vellinga, editors,
Vernacular Architecture in the Twenty-First Century, argue that vernacular
architecture can have a positive contribution to the built world of planning
and housing and it must not be ignored.85 Vellinga further
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calls for an “action-orientated approach” because many professionals in the
field still perceive the vernacular as a retrograde approach.86 In her review
of the essays in Asquith and Vellinga’s book, Gabrielle Lanier asserts that
“vernacular traditions have much to contribute to contemporary practice
by offering economically and culturally sustainable solutions to global
housing problems”.87
Although many still see drawing on vernacular architecture as a
reverse approach, there are many scholars who believe that it provides
the best examples of structures that are well adapted to their climate and
environment. To conclude, there are many thorough studies and discussions
by scholars on the positive impact vernacular traditions can have on future
buildings. There are good examples of contemporary architecture drawing
on the vernacular, for instance Inle Heritage School in Myanmar, but there
are also many examples of architecture that ignore any lessons that might
be learned from the vernacular such as Myanmar’s Inya Lake Hotel.

Figure 22. Inle Heritage School.
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Figure 23. Inya Lake Hotel.
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5.4 HOUSE FORM, PATTERN 		
AND CULTURE
Architectural form is a representation of culture and utilises patterns
informed by local traditions along with patterns drawn from cultural
influences from further afield. Culture can be defined as “the customary
beliefs, social forms, and material traits of racial, religious, or social groups or
a way of life”.88 It is crucial to understand culture as it involves more than
the beliefs, values and needs of a society; it is also about how people live.
The concept of a pattern is described as “a form or model proposed for
imitation”.89 Christopher Alexander states that “no pattern is an isolated
entity. Each pattern can exist in the world, only to the extent that is
supported by other patterns”.90 There are distinct patterns in every society,
thus it is absolutely vital to understand the patterns of a particular society
and culture before any architectural intervention. The following discussion
will delve into the influences of culture and pattern on house form.
Culture
Culture is one of the key aspects that determines house form. As
culture differs from one society to another it is important to study the
cultural factors in a particular context which shape and influence traditional
forms of building design. Architect Amos Rapoport argues in Theory, Culture
and Housing that “culture-specific housing has increasingly been recognised”;
and maintains that because “‘culture’ is not a thing but a concept” it needs
to be dismantled to identify its key aspects such as kinship, family structure,
roles, social network, institutions, status and identity”.91

clusters, and house forms, such as communal dwellings, densely clustered
courtyard housing relying on direct inter-house access”.92 Another factor
that influences housing design is family structure. Rapoport suggests that
“family structure is useful in relating culture to housing and it influences
the form and spatial organisation of housing”.93 Different family structures
drive the design, different spatial requirements and forms such as: single
parent, working couples, extended families, and co-housing groups.94 Hence,
a single house form cannot effectively meet the requirements of different
family structures.
Although the roles of different family members do not directly affect
house form, they have a “major effect on the organisation and use of
built environment”95 because when there are changes in roles, the built
environment will be used differently. This is also true of roles that people
have in their wider social networks, so understanding these social networks
can be a useful way of relating housing and culture. Social networks can
be categorised as being of two types “intensive, local, based mainly on
neighbouring (localities) or extensive, based on shared interests, lifestyles,
activities, hobbies, etc. (cosmopolites)”.96 Different social networks then
lead to different types of institutions and differ among different groups
of people and society. For instance, in a traditional society, people cluster
around their religious institutions, as is common in many Buddhist and
Hindu communities around the world. Religious institutions especially are
the reason for clustering because

In developing countries, kinship relationship is an important factor as
iit “helps explain settlement form, neighbourhoods, street patterns, house
88
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https://www.merriam-webster.com/dictionary/pattern.
90 Alexander, Ishikawa, and Silverstein, A Pattern Language, XIII.
91 Rapoport, “Theory, Culture and Housing,” 148-151.
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they need to be network intensive, for instance, when driving is banned on
the Sabbath.97
Status plays a crucial role in housing form, yet is not always expressed
through built environments. In contemporary societies, status is recognised
through forms, styles and materials as well as other assets such as cars,
TVs and satellite dishes. In Southeast Asian societies, the built environment
changes according to different levels of social tiers. The identity of an
individual can be influenced by status, as a person’s status is also connected
to their identity, for example, identity is another factor that different groups
of people use, especially in developing countries, to either retain or create
a built environment. This is because an individual’s identity can also shape
the physical environment of the society.98
It is also important to recognise that although traditional cultural
approaches to architecture profoundly shape house form, even within one
culture house form is never fixed or static. As Rapoport points out even
within one cultural context there are many different forms of housing,
as housing form has developed across history in response to changes in
culture and lifestyle.99 Housing forms follow the changes and improvements
of a society. In The Culture of Building, Davis observes that in a traditional
village buildings and techniques change gradually.100 Davis further asserts
that “the village is always in a state of construction. The cycles of growth,
building, and decay of a village go hand in hand with those of human
life itself ”.101 On the other hand, it is also

Figure 24. Intha’s bamboo and palm houses on stilts, Inle Lake,
Myanmar, 2003.

97 Rapoport, “Theory, Culture and Housing,” 157-158.
98 Rapoport, “Theory, Culture and Housing,” 158-159.
99 Rapoport, “Theory, Culture and Housing,” 147.
100 Howard Davis, The Culture of Building (Cary: Oxford University Press, 2006), 35, ProQuest 		
Ebook Central Ebook.
101 Davis, The Culture of Building, 33.
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important to recognise that some traditional societies do not easily accept
change because they are very orientated to the historical ways of doing
things and thus certain forms are preserved across time.102
Pattern
Settlement patterns are influenced by culture, hence there are
many different patterns, even within regions with similar geographies. In
the seminal book, A Pattern Language, Christopher Alexander, Murray
Silverstein, and Sara Ishikawa discuss that where one large pattern exists,
there is another pattern that joins it and a smaller pattern that dwells
within it.103 They suggest that in a healthy society where there are many
people, there will be many patterns and these patterns are shared within
the society.104 Just as a spoken language is made up of words, the built
environment is made up of patterns. It is crucial to first identify the
patterns and then assemble them into an appropriate environment. The
authors then identify successful patterns from large scales like the layout of
a region to very small scales like the lighting in a room.105 Some examples
in A Pattern Language are The Family (75)106 and House for a Small Family
(76).107 Furthermore, a nuclear family structure has a private realm as well
as common space for shared functions and a small family has a parents’
realm and children’s realm with a common area in between; this explains
two types of patterns. For each pattern identified in the book, the authors
use examples of successful and unsuccessful patterns and identify those
aspects which make them successful.
Figure 25. Linear settlement in northern part
of Irrawaddy Delta.
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Different societies are made up of different patterns and some follow
the pattern of tradition. Rapoport asserts that “tradition has the force of
a law honoured by everyone through collective assent”.108 Thus tradition
becomes a discipline, then building forms are accepted by the people of
the society, which leads to an acceptance of certain settlement patterns.
Therefore, the pattern must be understood in order to design a settlement
pattern that is easily adaptable for people and society from different
cultures. As Alexander et al say, “It is shown there that towns and buildings
will not be able to become alive, unless they are made by all the people in
society, and unless these people share a common pattern language, within
which to make these buildings, and unless this common pattern language
is alive itself ”.109 It is also important to understand that people are key to a
particular settlement pattern.

villagers perform daily tasks a certain way they know what works best for
them and what helps them live life to the fullest. Hence, it is of paramount
importance to understand the culture of a society before intervening or
designing a settlement plan.

				 –––––

In Myanmar, crowded clusters of houses are common despite the
different settlement patterns, and the patterns substantially depend on
the location, topography and ethnic character. Most of the settlements
are riverine and “houses are built close together on one or both banks
of a stream or, in absence of a watercourse, along a road”.110 Although
crowded clusters can be seen as random, the clustered pattern is highly
preserved.
To conclude, the term ‘culture’ requires dismantling in order to
understand what it entails. As aforementioned, a few aspects can be applied
to help understand how culture determines house form, settlement
patterns and other smaller patterns within a house. Thus, house forms and
patterns are the result of different cultures and beliefs. In a traditionally
oriented society, the change will not always be accepted easily. Because the

Figure 26. Large nucleated villages between the lower Sittang and
Irrawaddy Delta.

108 Rapoport, House From and Culture, 6.
109 Alexander, Ishikawa, and Silverstein, A Pattern Language, X.
110 Henderson, Area Handbook for Burma, 20.
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6.0 PRECEDENTS

6.1 HOUSING PRECEDENTS
The learnings from the following housing precedents are based on
urban incremental housing. But this project deals with remote rural areas.
Although the context and landscape are not similar, many of the design
factors can be useful.

PHILIPPINES HOUSING COMPETITION
Architect: Sir Ian Athfield
Location: Manila, Philippines (unbuilt)
New Zealand architect Ian Athfield won the affordable housing
competition in 1976111 with his well-thought ideas for an underprivileged
community in Manila. The brief for the competition was to design 500
houses for a squatter settlement in Manila. In Athfield’s design proposal,
encouragement of self-built housing was one of the main aspects. He
proposed to educate on the use of local materials and how to build
in relation to neighbours. In addition, he introduced the establishment
of workplaces within the community to solve income issues, and an
educational process for the establishment of energy centres to solve
energy and waste problems.112 Unfortunately, due to political reasons, the
project did not proceed.

MATERIALS

Athfield intended to use the available local resources and planned to
develop an educational programme and community cooperative to control
the building materials coming into the community to educate people
about materials and the understanding of insulation – such as parti walls.
His proposal encouraged the use of coconut timber due to supplies of
coconut timber which had no end use. Furthermore, he suggested re-using
corrugated iron-roll into an expanded metal sheet – plastered over with a
sand and cement mix. The plastering process could be done by the people
in the community.113

Figure 29. Manila housing elevation drawings.

Figure 27. Philippines housing competition site model.
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111 “Philippines Housing Competition,” Athfield Architects, accessed September 9, 2020, https://		
athfieldarchitects.co.nz/projects/civic-community/philippines-housing-competition.
112 “Architect Athfield,” NZ on Screen Documentary, accessed March 30, 2020, https://www.		
nzonscreen.com/title/architect-athfield-1977.

Figure 28. Manila housing model.
113

NZ on Screen Documentary, “Architect Athfield.”.
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Figure 30. Structural analysis of housing units. (Drawing by author, Adapted from Julia Gatley, Athfield Architects, 47).
STRUCTURAL ANALYSIS
Athfield’s housing design was a simple rectangular form of 5 m by 3 m. It was initially made of four coconut timber poles, and other parts of the house
would gradually be added to the unit.

Figure 31. Function and circulation analysis of housing units. (Drawing by author, Adapted from Julia Gatley, Athfield Architects, 47).
FUNCTIONAL ANALYSIS
All three different units had a common functional layout. The living spaces were mainly on the lower floor with sleeping spaces on the upper floor – the
loft – accessed by a ladder. Cooking space, toilets and laundry were on the lower floor, except the unit with full silong (storage or space for tools) was a little
different with the toilet on the upper floor and it could be seen as a three-storey house.
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BELAPUR INCREMENTAL HOUSING
Architect: Charles Correa
Location: Navi Mumbai, India
Belapur housing, also known as Artist’s Village, is an incremental housing
scheme initially proposed by Charles Correa and a group of colleagues
in the 1960s114, with construction completed in 1983.115 Artist’s Village is
located one kilometre from the city centre and is a response to an influx
of urban migrants. It provides equal living standards and “urban equity”116
for different castes in Navi Mumbai. Learning from the traditional Indian
settlement, Correa proposed that “cities should be developed using a
spatial hierarchy which ranges from the private world of the individual
dwelling, through the ‘doorstep’, to the communal court (which traditionally
contains the well or common tap), to the greater public space – the
maidan – the public promenade of the community”.117
For Correa, the concept of ‘open-to-the-sky space’ is crucial because of
the humid Indian climate and to ensure the houses are not cramped. Thus
he designed a private yard for each house with a lavatory block, with the
lavatories “paired to reduce service runs”.118

Belapur housing, plot sizes are rationed between 45 to 75 m2, although the
rich earn five times as much as the poor.120
This project is an attempt to demonstrate high-density living with lowrise typology. It provides for 500 persons per hectare including open space
and school, and the total area of the site is 5.4 ha.121

MATERIALS
The materials consist of brick walls, outdoor stone pavement, Mangalore
roof tiles, wood and glass. The form of the structure was designed to be
simple in order to be buildable by local masons and craftsmen, to allow
employment for the locals.122
Figure 34. Housing courtyard.

This incremental housing scheme allows families to expand or improve
depending on the available finance or when the need arises. Incrementality
is a system of improvement for buildings because “people who build
their own houses are highly motivated to complete the job”.119 Correa
also advised that by rationing the plot sizes between 50 and 100 m2, the
contrast between the rich and the poor can be diminished. Therefore, in his

114
115

Figure 32. Belapur housing, Type E exterior.
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Figure 33. Belapur housing, Type E entrance.
120 Davey, “Belapur Housing in Navi Mumbai, India by Charles Correa.”.
121 Architectopedia, “Belapur Housing by Charles Correa, Case Study.”.
122 Architectopedia, “Belapur Housing by Charles Correa, Case Study.”.

Figure 35. ‘Open to the sky’ space.
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CLUSTER ANALYSIS

FUNCTIONAL ANALYSIS
The main design concept that Correa attempted to incorporate was
to create a hierarchy of community spaces and courtyards. It began with a
small courtyard between seven units with several repetitions, the clusters
forming a larger community space for community-level activities such as
festivals.123

Correa proposed five housing typologies, from basic to complex – from
low-income to high-income households. The poorest can live in one room
with a courtyard and toilet, however, the richest live in two-storey buildings
with four bedrooms, bathroom on both floors and courtyard with terrace
space on the upper floor. The sizes of the plots and houses do not differ
dramatically and there are generous private courtyard spaces for all types –
giving the opportunity for future additions.

123 Architectopedia, “Belapur Housing by Charles Correa, Case Study.”.

Figure 36. Building footprint analysis (Drawing by author).

Circulation
Porch
Room
Courtyard
Kitchen
Services

1. Seven units arrangement
to form a cluster with 8 m
by 8 m shared courtyard.
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2. A cluster repeated three
times, with additional four
houses located at the open
corners forming a group of
25 units and forming a 12 m
by 12 m courtyard.

3. Cluster repetitive thrice on 4. Finally, a site plan for 600 families is generated.
site, forming larger communal
space.

Figure 38. Belapur housing typologies. (Drawing by author, Adapted from Charles Correa, Housing and Urbanisation, 51).

Figure 37. Belapur housing clusters arrangement, New 		
Bombay, India, 1983-86.
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6.2 CENTRE AND CLASSROOM
PRECEDENTS

COMPARATIVE

Through research and analysis, there are similarities between the
two projects.
It is evident that the architects for both Philippines Housing and
Belapur Housing aimed to improve Third World housing problems. Both
Athfield and Correa had similar approaches in housing design, creating
a basic unit and then gradually adding around it or by allowing space for
future expansion. The projects also encouraged self-build and local-built
to allow for improvement of building skills and employment opportunities.
Furthermore, the units in both housing schemes were quite similar in their
sizes, and Belapur houses have a private courtyard, whereas in Athfield’s
scheme houses had a private garden.

				 –––––

CENTRE FOR DISPLACED ROHINGYA WOMEN
Architect: Rizvi Hassan
Location: Refugee Camp 25, Bangladesh

In collaboration with the UN and UNICEF, Bangladesh-based architect
Rizvi Hassan designed a temporary community centre for Rohingya
women and girls in a Bangladesh refugee camp, to support women’s
empowerment and safety. Privacy and safety are core to the design, thus
the centre is a place where women and young girls can have a good bath
a day because “usually wash facilities in the camp are out in the open and
it’s another issue that women are not comfortable using those”.124 The
centre also offers a place for counselling, a place where they can create and
share their skills and knowledge. Because the centre is temporary, once the
women and girls leave the place “all they will be left with is themselves and
each other’s help”.125

MATERIAL
Locally available materials such as bamboo, straw thatching and tarpaulin
were used, and the foundation of the building is made of concrete.
Bamboo and straw are likely to require replacement every year. Camp
25 is in a cyclone prone area, therefore light materials such as bamboo
and straw would be less dangerous. In order to disguise the building from
people and animals such as elephants, natural and raw materials were
used on the exterior walls. However, the interior courtyard is colourfully
decorated with flags, rugs and painted bamboo.126

Figure 40. Interior courtyard view.
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India Block, “Centre for Displaced Rohingya Women Built from Bamboo in Bangladesh,” Dezeen 		
(blog), May 20, 2020, https://www.dezeen.com/2020/05/20/centre-for-displaced-rohing		
ya-women-built-from-bamboo-in-bangladesh/.
Block, “Centre for Displaced Rohingya Women Built from Bamboo in Bangladesh.”.

Figure 39. Exterior view of the Rohingya women centre.
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Block, “Centre for Displaced Rohingya Women Built from Bamboo in Bangladesh.”.
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SPATIAL AND STRUCTURAL ANALYSIS

PUBLIC AND PRIVATE

The form of the building follows an organic oval shape with a circular
courtyard that is open to the sky in the centre. The curved form of the
building gives a sense of enclosure and is an ideal form to create a sense of
security. The rooms are divided into three sub figures with access ways in
between creating a porous space between the rooms.

Through the analysis of public and private spaces, a hierarchy of spaces
was identified. The bathroom, toilet, counselling room, breastfeeding room
and storage act as private spaces. Adolescents’ and activity rooms are semiprivate and the centre courtyard is a semi-public space. The area outside
the building can be identified as public space. Rather than a mixed-use
space, these different types of private spaces allow women and young girls
to feel more secure. The three access points also give three different views
to the outside from the internal courtyard.

The building is a low ceiling structure. All the structures such as
columns, walls, rafters, and purlins are made of bamboo. The walls are
made of hand-weaved bamboo panels which are flexible enough to create
curved walls.

				 –––––

Circulation
Public

Figure 41. Public and private space analysis.
(Drawing by author, Adapted 		
from Dezeen blog.)
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Private
Semi-Private

Figure 42. Form and structure drawing. (Drawing by
author, Adapted from Dezeen blog.)

Semi-Public
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PANYADEN SPORTS HALL
Architect: Chiangmai Life Construction
Location: Hang Dong Subdistrict, Thailand

Bamboo Sport Hall by Chiangmai Life Architects is a beautiful blend
of contemporary organic design with natural bamboo and 21st century
engineering. As Thailand has a hot or wet climate, it is important for the
school to have a covered sports hall, thus Panyaden Sports Hall was
conceived.
The brief for the hall was to be big enough for 300 students and to
only use bamboo so as to maintain a low carbon footprint. The building
footprint is 782 m2, big enough to host “futsal, basketball, volleyball and
badminton courts, as well as a stage that can be lifted automatically”.127
There is also a performance stage and behind that is a storage for sport
and drama equipment.

Figure 43. Panyaden sports hall exterior view.

The sports hall was built using natural materials such as bamboo and
earth “to bring kids closer to nature and show them these materials are
superior to main construction materials as they keep the rooms cool and
are pleasant to look at and touch”.131
Rammed earth was used for flooring and bamboo for structures and
roofing. No toxic chemicals were used for the treatment of the bamboo
which was “all well selected for age and treated with borax salt”.132 The
borax salt treatment allows the bamboo to last up to 50 years.

The building was designed to have no walls, allowing natural ventilation
throughout the day, thus the space is appropriate for year-round
activities. Both sides of the building have balconies, and this is a “space for
parents and other visitors to observe sporting events or shows”.128 The
exposed bamboo structure was designed to meet contemporary safety
requirements and also showcase the “masterly handicraft”.129 There is a
zero carbon footprint in the construction of Panyaden Sports Hall because
“the bamboo used absorbed carbon to a much higher extent than the
carbon emitted during treatment, transport and construction”.130

127 “Bamboo Sports Hall Panyaden International School,” Chiangmai Life Architects, accessed 		
September 13, 2020, https://www.bamboo-earth-architecture-construction.com/			
portfolio-item/panyaden-international-school-sports-hall/.
128 Chiangmai Life Architects, “Bamboo Sports Hall Panyaden International School.”.
129 Chiangmai Life Architects, “Bamboo Sports Hall Panyaden International School.”.
130 Chiangmai Life Architects, “Bamboo Sports Hall Panyaden International School.”.
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MATERIAL

Figure 44. Materiality and structure.
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Chiangmai Life Architects, “Bamboo Sports Hall Panyaden International School.”.
Chiangmai Life Architects, “Bamboo Sports Hall Panyaden International School.”.
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PUBLIC AND PRIVATE

SPATIAL AND STRUCTURAL ANALYSIS

Although the multi-sports hall is a public space, there are different types
of spaces and not all spaces are accessible by the public. For example, the
storage and the stage are only accessible by the students and teachers of
the school. The sport court is semi-public during sport events, but it can
also become a public space during a special event or show. The outer space
of the court and the balcony can be used by the public to view sports
events.

The design of the sports hall was inspired by the lotus flower because
Panyaden International School is located in Thailand and the values of
Buddhist teachings are integrated into the academic curriculum.133 The roof
of the building has a turtle back shape allowing rain water to distribute
evenly around the building during the monsoon season.
The structure of the hall is made of prefabricated bamboo trusses 17 m
long134 and running from one edge of the building to the other. These longspan trusses support the roof and create a large space for activities.

The sports court is surrounded by circulation space, making it accessible
from all angles as there is no designated access point. There is also a
360° view to the outside from the sports hall to create visual links to its
surroundings.

				 –––––

Circulatin
Public

Figure 46. Structural analysis. (Drawing by author, Adapted from Chiangmai
Life Architects.)

Private
Semi-Private
Semi-Public

Figure 45. Public and private space analysis.
(Drawing by author, Adapted 		
from Chiangmai Life Architects.)
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HEART OF SCHOOL
Architect: IBUKU
Builder: PT Bamboo Pure
Location: Bali, Indonesia
The Green School, located among the lush jungle on the banks of
Ayung River in Sibang Kaja, Bali, was established by John and Cynthia Hardy.
As environmentalists and designers they wanted to encourage the people
in Balinese communities to live sustainably.
They wanted to show people how sustainable materials such as
bamboo can be built beautifully and maintain longevity, therefore they
teamed up with Bali-based construction company PT Bamboo, and built
the Green School in 2007.135 Hardy introduced a new way of marrying
the local vernacular and contemporary design through assembly of the
components of buildings.

Figure 47. Heart of school exterior view.

MATERIAL
For the construction of the school, local sustainably grown bamboo
was used in “innovative and experimental ways that demonstrate its
architectural possibilities”137, and traditional tools and methods were used
in the detailing of the construction.138 At the Heart of School, the materials
used are bamboo, stone-based foundations for the middle towers, mud
floor and helical thatch roofing.

One of the principles of the Green School was to allow students
to become a teacher of sustainability for the village by encouraging the
students to be more curious and engaged with the environment and the
planet. The campus consists of classrooms, gym, assembly spaces, faculty
housing, offices, cafes and bathrooms ranging from multi-storey communal
spaces to smaller classrooms. The ‘Heart of Green School’ is the main
building of the campus and there are recreational fields, several rice fields, a
permaculture garden, a fish pond and composting toilets surrounding it.136

Figure 49. Interior high angle view.

Figure 48. Interior low angle view.
135 IBUKU, “The Green School,” Arch Daily (blog), October 13, 2010, https://www.archdaily.
com/81585/the-green-school-pt-bambu.
136 Danny Hudson, “Pt Bamboo Pure: Green School, Bali,” Design Boom (blog), August 24, 2012,
https://www.designboom.com/architecture/pt-bamboo-pure-green-school-bali/.
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SPATIAL AND STRUCTURAL ANALYSIS

PUBLIC AND PRIVATE

The Heart of School building is the largest structure in the campus,
a three-storey mixed-use building that houses the library, administrative
office and a few classrooms.139

Although the building is open plan, there are three main staircases for
circulation. The circulation is placed in the centre around the light columns
and gives access to upper floors.

This building has no walls, hence it can be perceived as a public building.
Through analysis drawing, three different spaces were identified. The space
surrounding the building can act as a public space, leading to the steps, and
the entry of the building is a semi-public space. However, other spaces on
the ground floor and upper floors are semi-private spaces and give varying
levels of privacy for students.

The form of the building was inspired by “two swirling vortexes that
collide to create a third, double vortex in the middle”.140 The full-height
bamboo poles follow the form of the swirling vortexes with bamboo light
columns at the three anchor points. The light columns allow light to enter
every space of the building and the “deep overhangs protect the open
air interior”.141 The structure of the entire building is made of bamboo
columns that support the floors and the roof.

Figure 51. Structural analysis, plan view. (Drawing by author, Adapted 		
from IBUKU.)
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139 Rachel Tobias, “A Day at the Green School in Bali,” Ted (blog), May 31, 2011, https://blog.ted.
com/a-day-at-the-green-school-in-bali/.
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Figure 50. Public and private space analysis. (Drawing by author, Adapted 		
from IBUKU.)

Figure 52. Structural analysis, elevation view. (Drawing by author, Adapted from IBUKU.)
140 Tobias, “A Day at the Green School in Bali.”.
141 Hudson, “Pt Bamboo Pure: Green School, Bali.”.
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COMPARATIVE

There are similarities and differences between the three community
centres.
In terms of design and form, Centre for Rohingya Women, Panyaden
Sports Hall and Heart of School follow the form of fluidity with arches
and curvatures. The contemporary design features are visibly expressed
through the innovative use of local materials and advanced engineering.
These centres use locally available resources to promote sustainable design
and construction. Although these are community or mixed-use buildings,
the architects have provided different levels of privacy spaces for users.
Nevertheless, there are different approaches to circulation. Rohingya
Women’s Centre focuses on the central courtyard as circulation, whereas
Payanden Sports Hall distributes the circulation around the main central
court. The Heart of School provides in-between access points with the
three main staircases.

6.3 BAMBOO STRUCTURE
PRECEDENTS
Richard Morris, IBUKU and Chiangmai Life Architects’ bamboo
treatment and details will be analysed and compared. Richard Morris is a
New Zealand architect who teaches extensively about bamboo design and
construction in Myanmar and founded a company called Pounamu. IBUKU
is Bali based architecture practice and they have designed many beautiful
bamboo structures in Bali. Chiangmai Life Architects is a Thailand-based
designer focused on bamboo and earth architecture.

CONNECTIONS/ JOINERY COMPARISON
Pounamu Bamboo Design & Construction Dawei Community Centre

IBUKU - Heart of School
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Figure 53. Detail drawings (Drawing by author).
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BUILDING TECHNIQUES

TREATMENT

Pounamu Bamboo Design & Construction

-

-

Chiangmai Life Architects

Pounamu Bamboo Design & Construction

IBUKU

Chiangmai Life Architects

Pounamu uses prefabrication 		
techniques to reduce time on site,
allowing erection of structure during
rainy season.

-

Handcraft , no heavy machinery.

-

-

Structural beams are secured by steel
and concrete to large river rocks.

Promotes sustainable bamboo forestry,
only using mature bamboo.

Carefully harvests the bamboo,
between three to five years.

-

-

Engineered prefabricated trusses on
the ground, lifted up using crane.144

Mature bamboo between three to five
years old is selected.

-

-

-

Engineered foundation.

Bamboo is treated with boron solution,
natural borax salt.

-

Tilting columns designed to protect the
bamboo.143

-

No nails, uses screws but dowels are
the best.

Uses water-based borax salt treatment,
the treatment only protects bamboo
from insects and fungus and does not
protect bamboo from rain and sunlight.

-

Uses teamwork, no heavy machinery.142

Designs in a way that bamboo is not
exposed to the rain and sun.

Long steel rods drill through the centre
of bamboo to penetrate the bamboo’s
nodal diaphragms before the natural
treatment.

-

Uses nuts and bolts for heavy loads.

-

-

Pre-drill bamboo.145

Bamboo is soaked in the treatment
pool, a mix of borax and boric acid for
seven days.

-

Stacks the bamboo vertically to drain
away the preservative solution and it
gets recycled in the pool.

-

The bamboo gets sun dried for seven
days, bamboo is regularly rotated
during the drying process to avoid
cracks.

-

Lastly, bamboo poles are left to dry
slowly in a cool dry place until ready
for construction.148

142 “Design and Construction,” Pounamu, accessed September
19, 2020, https://www.pounamu.com.mm/#design.
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143 “Design Process,” IBUKU, accessed September 19, 2020,
https://ibuku.com/about/design-process/.

144 “Bamboo Sports Hall Panyaden International School,”
Chiangmai Life Architects, accessed September 19,
2020, https://www.bamboo-earth-architecture-con
struction.com/portfolio-item/panyaden-school-assem
bly-indoor-sports-hall/.
145 “Why Bamboo Architecture?,” Chiangmai Life Architects,
accessed September 19, 2020, https://www.		
bamboo-earth-architecture-construction.com/bam
boo-architecture-construction/.

-

146

Bamboo is dried in the sun after 		
treatment to obtain its honey colour,
then used for construction purposes.146

Pounamu. “Design and Construction.”.

The treatment solution is re-used in a
closed-loop system.147

147

IBUKU, “Design Process.”.

148 “Bamboo Treatment,” Chiangmai Life Architects, accessed
September 19, 2020, https://www.bamboo-earth-ar
chitecture-construction.com/bamboo-treatment/.
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7.0 LO CAL VERNACULAR AND
		
M AT E R IA L I T Y

VECTORWORKS EDUCATIONAL VERSION

7.1 VERNACULAR
ARCHITECTURE OF MYANMAR
CASE STUDY
Climate plays a big part in the design of vernacular buildings, hence it is
important to study the houses in different regions of Myanmar. Generally,
the vernacular buildings of Myanmar are built on piles to mitigate flood risk
during the monsoon season.149
The roofs of traditional houses are made of thatch or woven dry
leaves from the Dipterocarpus.150 During the monsoon season, the thatch
roof does not block the heavy rain from leaking through the roof. The
traditional woven bamboo wall has small holes which are great for natural
ventilation during the hot and humid season.

BAMAR HOUSE

Ablution area

				 –––––

149 Oliver, Encyclopedia of Vernacular Architecture of the World, 1049.
150 Oliver, Encyclopedia of Vernacular Architecture of the World, 1055.
151 “Why Bamboo,” Pounamu, accessed September 19, 2020, https://www.pounamu.com.mm/.
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Large water
tank

Kitchen

Living

Vernacular architecture is made from locally available resources that
cost little or nothing at all to build. Myanmar possesses the world’s largest
bamboo resources with various species that are ideal for construction
purposes151, thus many buildings are made of bamboo in the rural areas.
Another aspect of a vernacular design is floor levels. The houses are
built using different levels for different spaces because the hierarchy of
spaces provides privacy and cleanliness. Bedroom space, being the most
private and respected, is normally higher than the living space.

VECTORWORKS EDUCATIONAL VERSION

0m

Analysis

3m

Figure 54. Bamar house plan (Drawing by
0m
3m
author, Adapted from
Cho Oo, JAABE,
164,
fig. 3.)

Area: 27 m2
Material: • Square timber stilts
• Thatch roof
• Woven bamboo wall

VECTORWORKS EDUCATIONAL VERSION
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Figure 55. Bamar house axonometric (Drawing by author, Adapted
from Cho Oo, JAABE, 164, fig. 3).

Features: • Entry from south
• Kitchen on west
• Large water tank/ collection on north
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MON HOUSE
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SHAN HOUSE

Shrine
Living

Living
Shrine

Kitchen

Cooking/
washing

Back
veranda

Guest
room
0m

Front
veranda
0m

3m

Figure 56. Mon house plan (Drawing by author,
Adapted from Cho Oo, JAABE, 164, fig. 4.)
Analysis

0m

3m
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Material: • Square timber stilts
• Thatch roof
• Vertical timber cladding and woven bamboo
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Kitchen

Figure 58. Shan house plan (Drawing by author, Adapted
from Cho Oo, JAABE, 164,
fig. 5.)
0m
3m
2

Analysis

Area: 32 m2

Features: • Entry from north
• Kitchen and dining on the west
• Two bedrooms – extra for guests
• No veranda – guests rest under the house
• Bedroom raised from the kitchen level

3m

Water
tanks

Area: 31 m2
VECTORWORKS EDUCATIONAL VERSION

Figure 57. Mon house axonometric (Drawing by author,
Adapted from Cho Oo, JAABE, 164, fig. 4).

Material: • Round timber stilts
• Corrugated iron roof
• Woven bamboo wall

[Drawing Title]
Scale: 1:60

VECTORWORKS EDUCATIONAL VERSION

2

[Drawing Title]

Scale: 1:60
Figure 59. Shan house axonometric
(Drawing by author,
VECTORWORKS EDUCATIONAL
VERSION
Adapted from Cho Oo, JAABE, 164, fig. 5).

Features: • Entry from west
• Front and back veranda
• A living area larger than the bedroom
• Kitchen on south
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INN-THAR HOUSE

7.2 BAMBOO STUDY

VECTORWORKS EDUCATIONAL VERSION

WHAT IS BAMBOO?

Bamboo is the largest plant of the grass family and it grows between
the latitude of 51° north and 47° south across different continents except
Europe. There are 90 different kinds of bamboo across the globe and they
are subdivided into 1100 species.152 The ideal conditions for bamboo
growth are found at temperatures between 17° and 26°C with an average
annual rainfall between 1200 and 1500 mm, and humidity levels between
80 and 90 percent. Depending on the richness of the soil, bamboo can
reach its full height in six months and reach maturity in four to five years.
Bamboo has a rhizome root system that grows and forms a network
underground, strong enough to stabilise the soil. Hence, it is ideal to grow
on steep slopes, unstable ground or riverbanks.153 Bamboo harvesting is
normally avoided by farmers during the time when young bamboo shoots
emerge, however, it can be harvested any time of the year.154

Living
Shrine

Back
veranda

Kitchen
Latrine

0m

Analysis
Area: 30 m2

3m

Figure 60. Inn-thar house plan (Drawing by author,
0m
3m
Adapted from
Cho Oo, JAABE,
164, fig. 6.)

Material: • Round timber stilts
• Thatch roof with bamboo purlins on top
• Woven bamboo wall with vertical battens
Features: • Built on water
• Large landings act as a front veranda
• Large back veranda
• Sub-floor cross bracing
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Figure 61. Inn-thar
house axonometric (Drawing by author,

Adapted from Cho Oo, JAABE, 164, fig. 6).

Bamboo has been one of the most valuable materials for traditional
cultures in warmer climates. Its versatility is not only as a building material,
but its young shoots are a source of staple food.155 Common uses include
posts, beams, roof and wall structures, stairs, ladders, scaffolding, bridge
construction, pipes, fencing, furniture and musical instruments. Split culms
are ideal for purlins, roof tiles, gutters, doors, windows, flooring and wall
panels. Other uses include fishing poles, bowls, baskets, mats, woven panels
and ornamental screens.156

152
153
154
155
156

Pierre Frey and Deidi von Schaewen, Simón Vélez, Architecte : La Maîtrise Du Bambou = Simón 		
Vélez, Architect : Mastering Bamboo ( Arles: Actes Sud, 2013), 93.
Frey and Schaewen, Simón Vélez, Architect : Mastering Bamboo, 98.
Frey and Schaewen, Simón Vélez, Architect : Mastering Bamboo, 103.
Athena Swentzell Steen, Bill Steen, and Eiko Komatsu, Built by Hand: Vernacular Buildings Around the
World, 1st ed. (Salt Lake City: Gibbs Smit, 2003), 13.
Steen and Komatsu, Built by Hand: Vernacular Buildings Around the World, 131.

WHY BAMBOO?

Bamboo is now widely accepted as a sustainable construction material
for its renewability, strength, sustainability and durability.157
1.

STRENGTH - Bamboo has the compressive force of concrete and
the strength-to-weight ratio of steel.158

2.

RENEWABILITY - It is fast growing and can become a structural 		
column within three years, the new shoots will continue to 		
grow without the need of re-planting.159

3.

SUSTAINABILITY - Bamboo’s carbon sequestration is higher than 		
hardwood and it is water-absorbent.160

4.

DURABILITY - With the right harvest and treatment it can last a 		
lifetime.161

Traditionally bamboo has been used as short-term building material
throughout Asia.162 In the 1980s, Linda Garland introduced the bamboo
movement by building innovative homes and furniture, which attracted
many international designers. She also innovated natural bamboo treatment
using borax salt that allows bamboo to be preserved for a long period of
time and to become a permanent building material.163
157 Pounamu, “Why Bamboo.”.
158 “Why Bamboo,” IBUKU, accessed September 20, 2020, https://ibuku.com/about/why-bamboo/.
159 IBUKU, “Why Bamboo.”.
160 “Architectural Association Myanmar Visiting School,” AA Myanmar VS, accessed September 20, 		
2020, https://cpb-ap-se2.wpmucdn.com/blogs.auckland.ac.nz/dist/1/69/files/2017/05/		
AAMyanmarVS_Guide-2f1d78y.pdf.
161 IBUKU, “Why Bamboo.”.
162 IBUKU, “Why Bamboo.”.
163 “About Bamboo,” Bamboo U, accessed September 20, 2020, https://www.bamboou.com/about?r_
done=1.
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BAMBOO OF MYANMAR

Myanmar is the world’s third-largest producer of bamboo164 and has
some of the world’s largest bamboo with a range of fine species for
construction.165 However, it is generally only used for temporary structures
and for making utensils and implements and not used for permanent
structures. Therefore, by introducing the right treatment and promoting the
environmental benefits that bamboo has to offer, the people of Myanmar
may be encouraged to value this natural material highly.

“So why bamboo? Bamboo is the future. It is the most beautiful,
versatile, tallest and strongest material that we could possibly
choose.”
– John Hardy, Green School co-founder

Climate change has had an adverse effect on Myanmar’s climate:
drought, decline in water table levels and silting of major rivers in some
regions, has made life difficult for most farmers. According to Richard
Morris, “Bamboo is sometimes called a ‘living aquifer’ because its roots can
store water in the wet season for release during the dry season.”166 One
hectare of bamboo has the capacity to store up to 30,000 litres of water
during monsoon and slowly deposit it back into dry soil. On the contrary,
due to climate change and deforestation some regions are facing extreme
rainfall, flooding and landslides. Thus, Morris believes that bamboo has a
significant role to play in Myanmar as it can “stabilize deforested hillsides,
protecting communities from storm winds, and otherwise restoring
biodiversity to degraded landscapes”.167

The name given for bamboo in Burmese is ‘wa’ and Myanmar has over
100 species. For construction the following species (local name/scientific
name) are commonly used:
-Wa bogyi (Dendrocalamus giganteus)
-Thik-wa (bambusa tulda)
-Wanet (bambusa vulgaris)
-Ka-Lwai wa (Dendrocalamus Asper)
-Kyalo-wa (Dendrocalamus brandisii)
-Hmyin (Dendrocalamus strictus)
-Wabo-myetsangye (Dendrocalamus hamiltonii)168
The shelters in the refugee camp over the Thai/Myanmar border are
built using predominantly bamboo meaning that the people returning
home already have some experience of growing, harvesting and using it.

				 –––––

Figure 62. Bamboo cut-away section.
164 AA Myanmar VS, “Architectural Association Myanmar Visiting School.”.
165 Pounamu, “Why Bamboo.”.
166 Pounamu, “Why Bamboo.”.
167 Pounamu, “Why Bamboo.”.
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168 AA Myanmar VS, “Architectural Association Myanmar Visiting School.”.
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7.3 SANITATION AND WASTE
MANAGEMENT
Myanmar has poor sanitation and hygiene facilities in most rural areas as
well as in some urban areas. Research shows that over four million people
in Myanmar live in households that do not have proper toilets.169 Lack of
sanitation facilities has led to illness such as diarrhoea affecting 32 percent
in rural areas and 20 percent in urban areas. Therefore, UNICEF has been
working with the Myanmar government to find innovative solutions that
can be implemented in a village and replicated at scale.

Rather than methane gas entering the atmosphere, it is used for
household cooking and water heating. This system does not produce
carbon dioxide compared to traditional wood burning. The houses must be
less than 150 m from the biodigester in order to use biogas because gas
pressure decreases beyond this distance.172 A biodigester system is ideal
for farming communities as biodigesters also produce fertilizer that can be
used on farms and households can use biogas.

There is limited knowledge of waste management in rural areas. A pourflush latrine system is commonly used and a family of five will fill the pit in
about five years170 and then a new latrine will be built nearby. This system
does not last a lifetime, nor is it sustainable as the ground requires digging
every few years.

Figure 63. Myanmar children learning to wash hands.

				 –––––

Through research, it is clear that a biodigester sewage system could be
an appropriate system that can be applied to both rural and urban areas
with sufficient space and large numbers of animals that produce organic
waste. The system utilises organic waste, animal and human excreta to
produce fertilizer and biogas. A biodigester is an:
Figure 64. Basic components of a biogas latrine.

Airtight, high-density polyethylene container within which excreta is 		
diluted in water flow continuously and is fermented by microorganisms
present in the waste. The fermentation process is anaerobic, it takes
place without oxygen, and the bacteria responsible for decomposition
are methanogenic and they produce methane, also known as biogas.171

169 “Sanitation and Hygiene,” UNICEF Myanmar, accessed September 21, 2020, https://www.unicef.		
org/myanmar/water-sanitation-and-hygiene-wash/sanitation-and-hygiene.
170 “Pout Flush Pit Toilet,” Hesperian Health Guides, accessed September 21, 2020, https://en.hesperi		
an.org/hhg/A_Community_Guide_to_Environmental_Health:Pour_Flush_Pit_Toilets.
171 “Biodigester,” Climate Technology Centre and Network, accessed September 21, 2020, https://		
www.ctc-n.org/technologies/biodigester.
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172

Climate Technology Centre and Network, “Biodigester.”.
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8.0 DESIGN RESPONSE AND
PROCESS

8.1 SITE ANALYSIS
The site is situated in Kayah State, Myanmar. It is a remote area on the
eastern side of Thanlwin River, among rugged hills. The distance shown on
the drawing is indicative only and the true travel distance could be much
greater. Transportation is a major issue in Kayah State as there is no proper
road access for vehicles, limiting access to places such as medical centres
and markets.173 Taking transportation issues into consideration, the design
responds to the needs of villagers in a self-sufficient manner.

				 –––––

Figure 65. Site analysis (Drawing by author).

173
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UNHCR, Kayah State Profile, 6.
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8.2 SITE SELECTION

Site 3

Site 2

Site 1

The initial approach in selecting the most feasible site was to choose a
site that has certain attributes such as a water source and roads that could
benefit the livelihoods of the community.
The water source for site one would be the main Thanlwin River and
the terrain is steeper than other two sites. It is not in close proximity to the
existing road and it faces the windward side.

Section B-B

Section B-B

Section B-B

Section A-A

Section A-A

Section A-A

Although site two has a steady gradient, it is again not in close proximity
to the road. It has a potential for future development; however, it is in a
flood-prone area. The site is exposed to the south-western prevailing wind.
Site three is in a valley and has a natural water source that intersects
into the Thanlwin River. It has a greater potential for agriculture and future
development of the village. The site is sheltered from the prevailing wind
and there is an existing road (along the stream) for access, which will be
ideal for transportation.

Figure 66. Site selection (Drawing by author).

From a desktop study, site three was chosen. It has been deforested
and there are few or no trees on the chosen site. It means the existing site
would not require denuding and the new settlement would have minimal
impact on the environment. However, the planting of bamboo and trees
would improve the soil.

				

–––––

0m

800m

Figure 67. Site contour sections (Drawing by author).
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8.3 DESIGN TOOL

8.4 BRIEF AND
PROGRAMME

These are the design tools that shape design thinking and decisions.

COMMUNITY

SECURITY

AUTONOMY

SUSTAINABILITY

This project proposes a living-working
village for refugees who are to return to their
homelands. Firstly, I considered the basic survival
needs set out by UNHCR for refugees as a
guide. Then, I created a brief that responds to
the basic needs of the community.
From the brief, a list of programmes is
created to include all the fundamental needs to
assist the design and planning process.

UNHCR – Survival Needs:
1.To promote self-reliance for refugees
2. Food
3. Water
4. Emergency shelter
5. Health care

Brief:
–
–
–
–
–
–
–
–
–

Encourage self-built
Natural – farming
Clean water
Housing
Clinic – future proposal
Waste management system
Education – classroom
Community/ Vocational centre
Electricity

Programme:
Housing requirements:
–
50 households
–
Sleeping space
–
Cooking
–
Washing
–
Storage
–
Living
–
Garden space
Infrastructure requirements:
–
Hydropower – electricity
–
Biodigester
–
Water wells
Community requirements:
–
Community hall
–
Vocational centre
–
Classroom
–
Recreational field

6. Sanitation
Sense of belonging
+
Togetherness

Shelter
+
Food security

Self-built structure
+
Ownership

Renweable material
+
Waste recycling

Figure 68. Design tools (Drawing by author).
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8.5 PERMACULTURE ZONING AND
PRINCIPLES
TWELVE PRINCIPLES DIAGRAM
Permaculture zoning is a design strategy that plans from inside out –
zone 0 to zone 5. Elements are placed in a different zone depending on the
level of attention required, hence dividing the site into zones.174 The shape
and size of each zone is not particularly circular; it is shaped by the contour,
orientation, view, access, existing shrubs and forest. However, there is no
definite line between each permaculture zone, rather this space is porous
and it is an interactive planning. The essence of permaculture is all about
elements supporting each other and co-evolving. The reason for zoning is
for the users to identify different elements within the site and for ease of
management.

The diagram depicts the three permaculture
ethics in the centre with twelve principles
on the outer ring. Some of the principles
would also be used as design tools where
relevant. They would be applied and indicated
throughout the design process.
		
		

–––––

This zoning strategy would be used as a design tool for master planning.
The houses would be placed in the centre with a kitchen garden, followed
by a food forest, orchard and farming zone.

				

Figure 69. Permaculture zones.
Figure 70. Permaculture principles wheel.

174
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Mollison, Permaculture: A Designers’ Manual, 49.
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8.6 CLUSTER PATTERN
EXPLORATION
Through literature research, the traditional town planning of Myanmar
was discovered. In the feudal era, geometrical towns were planned and
built in Myanmar. The square form of city plans was developed and
traditional cities were well situated within the local topography. A square
is considered the simplest form that can be placed on any given terrain.
Ancient Burmese used the square plan because somehow it is linked to
“religious and magical ideas…which symbolized graphically the popular cult
of the planets”.175
The nine squares form is used to develop the shape of the housing
cluster. The square is further developed through different configurations
by rearranging and staggering. From these arrangements, four cluster types
were created. These clusters are not closed off but are an open cluster,
allowing for access and easy interactions with other cluster types.

				

Figure 71. The nine magical square.

–––––
Figure 72. Square arrangements (Sketch by author).

175
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U. Kan Hla, “Traditional Town Planning in Burma,” Journal of the Society of Architectural Historians
37, no. 2 (1978): 92, https://doi.org/10.2307/989177.

Figure 73. Housing cluster arrangements (Sketch by author).
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8.7 MASTER PLANNING
The planning of the site first began with the thought of zoning by
placing the settlements on both sides of the stream. Gardening and farming
could take place along the bank of the stream and between the housing
clusters.
With the right scale, the four different types of clusters were placed and
arranged onto the site plan. This process is an exploration of how these
clusters could be adapted on the site and to understand the scale of each
cluster. The orientation of the housing clusters was placed in relation to the
road, stream and sun angle. Master planning was developed further through
different arrangements and then the third layout was chosen. Every two
clusters are separated into their own neighbourhood – gardens could be
grown in between. Close proximity of houses makes it easier to share
services.

Figure 74. Master planning, Option A
(Drawing by author).

				 –––––
Figure 75. Master planning, Option B
(Drawing by author).

Figure 76. Master planning, Option C
(Drawing by author).
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9.0 DEVELOPED DESIGN

9.1 SPACE RELATIONSHIPS

Figure 77. Communal buildings
space relations (Sketch by author).
					
					
ANALYSIS

- Training and community centres (public)
seem to have different site access.

- Site access into the community centre is
not direct from the path

- There are two access points to 		
community centre

- Classroom disturbs the stream view for
the centre

- Classroom has direct view from/to the
public path

- Space between is too close

- Lack of connection between the two
buildings and high human density

- Classroom and community centre have
the same direction of access from
the path
- Seems to be no distribution of views
- Human density spread out and clear
circulation route
- Classroom is too close to the public 		
path
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- Classroom is set back from the 		
main path and more privacy for the
children
- Direct thoroughfare from path to sport
field through community centre
- No view distribution for both buildings

- Classroom is set back from the main
path without direct access
- The space between the community 		
buildings becomes the main access,
encouraging people to use the space
and be more interactive.
- Limited views of classroom from the
community centre
- Distance between two buildings 		
increased and no public density near
the classroom.
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9.2 BUILDINGS DESIGN
DEVELOPMENT
HOUSE DESIGN

SCHOOL

The inspiration behind the house design comes from the study of
vernacular case studies.

VECTORWORKS EDUCATIONAL VERSION

The form of the classroom was inspired by the traditional ‘Kay Toe Boe’
festival. The circulation of people was studied, how people use the space
and circulate around the scared totem. From this, a circular form became
a concept and it was further developed. Some of the learnings from Bali
Green School such as open-plan classrooms were also incorporated into
the design.

VECTORWORKS EDUCATIONAL VERSION

Figure 79. House design concept
(Sketch by author).
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Figure 80. House section (Sketch by
author).

Figure 81. Classroom form evolution (Drawing by author).
2

[Drawing Title]
Scale: 1:150

Figure 82. Classroom section (Sketch
by author).

Figure 78. Floorplan iterations (Drawing by author).
2
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[Drawing Title]
Scale: 1:100
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COMMUNAL BUILDING
The three buildings were inspired by traditional food ‘deeku’ that
symbolises unity. It has a triangular form and it is made in a bundle of three.
The central courtyard between the buildings was inspired by the
triangular form and the buildings were further developed into organic
bamboo structures – also inspired by the contemporary bamboo buildings
from precedents.

Figure 83. Community centre form evolution (Sketch by author).
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Figure 84. Community centre sections
(Sketch by author).

Figure 85. Simplifying the organic form (Drawing 1by author).
[Drawing Title]
Scale: 1:150
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9.3 STRUCTURAL
INVESTIGATION
An investigation of bamboo structural columns to determine the shape
and test the flexibility of bamboo.

Figure 86. Exploring bamboo structure for classroom (Model by author).
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Figure 87. Exploring column and truss design for communal centre (Model by author).
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9.4 DETAILS INVESTIGATION

9.5 WATERPROOFING THE ROOF

In terms of bamboo joinery and connections, there are advantages and
disadvantages for both traditional low-tech connection and contemporary
fixings. Traditional lashing or low-tech connection requires a high level of
craftsmanship. This is due to bamboo needing to be cut accurately for the
connections to work. Given the round nature of the bamboo pole, lashing
is the most-used technique in tying bamboo together, but this has to be
done correctly. Bamboo strips are also used for lashing, and the process
of making bamboo strips is very time-consuming. According to IBUKU,
bamboo dowels and bamboo pegs are individually made by hand. Although
these traditional connections are beautiful and sustainable, the time for
construction increases.

When natural material such as bamboo is to be used for roofing,
waterproofing the material needs to be carefully considered. This research
shows a low-tech example of how bamboo roofing can be protected
from leaking and weathering. The steps below show how Chiangmai Life
Architects waterproof bamboo roofs. This may be the most feasible and
low-tech example to follow for community and classroom roofs.

Contemporary fixings such as bolts and metal strips are easy to use and
speed up the building process. However, the site for this new settlement
is in a remote area and transportation is extremely difficult. Therefore, it
would be challenging to transport building tools. It is important to mention
that the components and fixings may not be available, and the prices could
be expensive.

A.

Pitch the roof

B.

Six layers of bamboo

C.

Drainage system – large overhang

Six layers of bamboo roofing:
1. The under-structure consists of a woven bamboo net.
2. Over that net is the first layer of interlocking split bamboo stems/		
shingles.
3. Then comes a second layer of structural bamboo on which the outer
roof is fixed.

				 –––––

4. A layer of split bamboo is installed on that outer roof.
5. Next, thick sheets of linen soaked in tar are layered on.

Figure 88. Different types of bamboo connections.

6. Finally, an outer layer of split bamboo is overlaid. This is further 		
treated with rubber oil to protect and insulate the bamboo from 		
the rain.176
				 –––––

Figure 89. Waterproofing bamboo roof.

176 “Waterproofing Bamboo Roofs,” Chiangmai Life Architects, accessed September 29, 2020, https://
www.bamboo-earth-architecture-construction.com/in-the-news/waterproofing-bam		
boo-roofs/.
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9.6 COOKING, WATER AND
WASTE MANAGEMENT
A biodigester will be used as a waste management system because
all waste can be transferred into energy. Animal and human waste will be
placed into biodigester to produce methane gas for cooking. Clean cooking
fuel is vital in developing a sustainable village. In developing countries,
kerosene and solid biomass (e.g. wood) are used as the main cooking fuels
and this leads to indoor air pollution. Biogas from manure is considered the
best ‘clean’ fuel for cooking and it primarily consists of methane and carbon
dioxide.177
Rain water will be collected off the roof and treated for cooking and
cleaning purposes. During the non-rainy season, groundwater from springs
and wells will be the main water source. For drinking, both rain water and
spring water will require boiling first.

				 –––––

177

Jhud Mikhail Aberilla et al., “Environmental Sustainability of Cooking Fuels in Remote Com		
munities: Life Cycle and Local Impacts,” Science of the Total Environment, 713 (2020): 2, https://
doi.org/10.1016/j.scitotenv.2019.136445.
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10.0 DESIGN OUTCOME

VECTORWORKS EDUCATIONAL VERSION

10.1 MASTERPLAN

Meadow Food forest

Orchard

Meadow

In order to simplify the master planning process forVECTORWORKS
future planning, EDUCATIONAL
These
permaculture design principles were considered during the
VERSION
only two out of the four cluster shapes were chosen. Two different
master planning process:
arrangements were chosen for their adaptability on site as the site
Principle 7: Design from patterns to details
maintains a gradual slope. Cluster type A (square shape) is likely to work
well on flat terrain, whereas type B (linear shape) works better on sloping
Principle 11: Use edges and value the marginal
terrain, following the natural formation of the site contour.
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Figure 90. Masterplan zoning (Drawing by author).
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Rice field
Figure 91. Community masterplan (Drawing by author).

Housing and kitchen
garden zone

Food forest

Orchard

Rice field

125

VECTORWORKS EDUCATIONAL VERSION

VECTORWORKS EDUCATIONAL VERSION

10.2 HOUSING DESIGN
It is crucial to mention that the house design is not trying to reinvent
the vernacular but rather to work within the vernacular as it is most
appropriate for the climate and the users. The public buildings however
have incorporated contemporary ideas and designs to enhance the
learnings and cultural activities while adopting the beauty of bamboo
architecture.
Learnings from precedents and contemporary design features such as
loft space and operable walls are integrated to improve the vernacular
inspired building.
The house is placed on piles in order to withstand flooding during the
monsoon season. Two types of housing typology were designed, a basic unit
for a nuclear family and an extended unit for families living with extended
family members.

These permaculture design principles were considered during the
design process:
Principle 2: Catch and store energy
Principle 5: Use and value renewable resources & services
Principle 6: Produce no waste

				 –––––
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A rectangular form and gable roof allow residents to expand the
space as the family grows. In order to improve the living standards, the
washing area and latrine are connected to the house and can be accessed
via the back veranda. Front and back verandas have been incorporated
to introduce the idea of indoor-outdoor flow. A direct circulation from
the front of the house to the back is divided by operable walls. The front
veranda acts as an informal meeting space, but as the resident enters
the living area and the back veranda, it becomes a more private space. A
sleeping loft provides an extra space for sleeping or storage. The design
of the loft space utilises the verticality rather than increasing the house
footprint. The pergola was added to give extra shading outside the kitchen
and it can also be used as a kitchen work space.
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Sleeping loft

Sleeping loft

Front
veranda

Living

Front
veranda

Back
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Living
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Figure 92. Basic house
(Drawing by author).
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Figure 93. Extended house
(Drawing by author).

Extra
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10.3 SCHOOL
The classroom design has a bamboo column
in the centre to bring in natural light during the
day. The school is a two-storey bamboo building
with the upper floor being more private.
The building was designed to not have walls;
this encourages children to connect with the
surrounding nature and not be confined in a
closed-off space.
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A

A

Figure 94. School building plan (Drawing by author).
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Figure 95. Section
illustration (Drawing by
author).
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10.4 VOCATIONAL
CENTRE AND
COMMUNITY HALL
The vocational centre will have vertical
bamboo walls and this will provide a sense
of privacy for the trainees, with some visual
connections to the central courtyard. The
community hall was designed to be a covered
shelter for community events and festivals.
This structure was designed to not have walls
because it is a public space. All community
members can access the building, and the
intention is to avoid a visual barrier between
the inside and outside space.

		

N

Vocational Centre

Communal courtyard

Com

mun
ity

hall

–––––

Figure 96. Vocational and community centre and plan (Drawing by author).
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Figure 97. Vocational and community centre perspective illustration (Drawing by author).
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11.0 CONCLUSION
This project directly responds to the needs of Karenni refugees in the
aftermath of their repatriation to Myanmar. Architectural interventions are
proposed to address the consequent social and cultural issues to arrive
at a solution that provides a framework for a self-sufficient village on a
large scale. Self-sufficient living entails the provision for one’s own basic
needs, especially food and shelter. The understanding of permaculture
philosophy and design principles has made clear that it is possible to live
sustainably while providing for oneself. Learnings from literature, precedents
and research were applied to the design of this village. Arable land is
provided for growing food, and self-built housing using local materials is
encouraged. Local vernacular architecture was studied and those learnings
are showcased in an architectural outcome which seeks to manifest the
possibility of a self-reliant village near the Thanlwin River in South East
Myanmar.
A community of 50 households is proposed according to UNHCR
guidelines. The master planning of the village began with the application of
permaculture zoning onto the site, determining areas for gardening and
farming to provide for food security. Locations for communal buildings and
housing clusters were then determined and locally available resources such
as bamboo and earth were integrated as primary building materials to build
sustainable structures. The required vocational skills and knowledge would
be taught and applied to promote a sustainable village. The introduction
of appropriate modern technology helps improve the living standard. For
instance, waste management is dealt with through the use of biodigesters
to produce methane gas for cooking. Hydropower for electricity and water
purifiers are also proposed to help enhance living standards.
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There are great potential in this project and further investigations can
be made. Further research for the land area required for sufficient food
production could be explored to understand whether the arable land area
for this community is adequate or not. The process of resettlement and
stages could be further explored in depth. This is because the village will
be built in stages and it may be discovered that it is not possible to achieve
complete self-reliance at the first stage of settlement. Support from the
Myanmar government or UNHCR is needed in terms of building materials
and food supplies, as it could take several years for the community to
obtain food security and self-reliance. If a site visit is possible, the type of
soils could be investigated and tested to understand what grows best.
Local building materials and fixings availability could also be explored. These
investigations could certainly strengthen this research project.
This research project achieved its aim as a starting point for selfsufficient rural living. It can be used as a framework to understand the
basic needs of a self-reliant community. Nevertheless, as aforementioned,
many factors are required to be further explored in depth. The economic
factor is one of the limitations and has not been addressed for this project.
The economy of the community could be explored and proposed to
achieve full stability and self-reliance. It is not possible for architecture to
solve all the social, economic and cultural problems for a large community.
Nevertheless, this design proposal can suggest a design tool for a
sustainable self-sufficient village in rural Myanmar.
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