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ARCHITECTURAL BEHAVIOROLOGY FOR SHELTER AS TOOLS FOR 
LIVING IN THE 21ST CENTURY

We have built shelters as tools for living and  
adjusting the environment to support our daily 
lives. Their sustainability is not only a technical or 
functional issue but also has cultural and historical 
significance. By maintaining them, people ensure 
their meaning of life, identity, and creativity. How-
ever, sometimes people lose their shelters due to 
natural disasters such as earthquakes, typhoons, 
floods, or human casualties such as wars and fires. 
For us, it is the loss of a significant tool for survival, 
a proof of our life, or a way of trying to live, and it 
brings a great sense of loss. It is also the process 
of recovering from the grief and pain of loss due 
to such disasters that we build shelters. Building 
a shelter teaches us the possibility of making 
something out of nothing, rediscovering our own 
repeated trajectories, and sharing the process and 
construction with those who have contributed to 
it, showing them that they can share the joy of its 
realization and the security of their lives. What form 
can such a shelter take? There is no single answer. 
It will depend on the conditions of the disaster, the 
climate, the limited materials, technology, the skills 
available, the economic situation, the urgency, and 
the creative challenge. 

In the 21st century, global environmental change 
and disasters raise questions about where we can-
live. Where should we live? How should we live? 
What materials will be selected, how will they be 
processed, and with whom will they be built? How 
to build shelters is a hypothesis and a practice for 
rethinking our way of living. 

In our studio, each student is asked to select a site 
under the influence of disaster or global environ-
mental change and analyze and express its design 
conditions through an actor-network drawing. 
After the initial research, each student is expected 
to propose a shelter answering the site’s specific 
requirements, including a program that will indi-
cate a way of living in the 21st century. The chosen 
site should be easily accessible to allow for field re-
search and the scale of the proposed shelter must 
be manageable to have enough time to develop the 
architectural details and the construction process, 
as the final result should work as an applicable 
prototype for future disasters to be shared as open 
knowledge. For the final submission, the proposal 
for the shelter will be shown as a drawing, includ-
ing details, the surrounding environment, and the 
way of life that the shelter will enable.

Fig. 01:  Archiaid: Core House in Ishinomaki, Miyagi Prefecture, Japan(2012)



06 Architectural Behaviorology for Shelter as Tools for Living in the 21st Century – Reader

D-ARCH PROGRAMM STUDIO PROGRAMM CAB/CEM 70% BUK 30% CAB/CEM+BUK 100%

Week Date Programm D-ARCH Grading Schedule Content Deliverables Deliverables  Grading  

Week 1 Mon 05.02. Hand-out of  
Master’s Thesis Programm

08:00 - 10:00 Orientation  
Theme discussion

Studio Introduction Presentation of topic and site by students

Week 2 Mon 12.02. Desk Critique Site Analysis  
Image of the Place 

Draft Area AND 

Week 3 Mon 19.02. 1ST MID REVIEW Draft Area AND 
program of shelter

Construction analysis (1:10)

Week 4 Mon 26.02. Desk Critique Site Analysis  
Image of the Place

Area AND 
program of shelter

Week 5 Mon 04.03. Desk Critique Site Analysis  
Image of the Place

Area AND 
program of shelter

Construction analysis (1:10)

Week 6 Mon 11.03. 2ND MID REVIEW Area AND 
program of shelter 
First Design Ideas

Construction analysis (1:10)

Week 7 Mon 18.03.   SEMINAR WEEK

Week 8 Mon 25.03. End of Preparation Phase 
Start of Elaboration Phase 
Colloquium, Tue 26.03.

Desk Critique Form, Structure, Detail Plans, Sections, Elevations 
Model (1:20)

Week 9 Mon 01.04. Decision whether Students 
continue or interrupt the MT

EASTER HOLIDAY

Week 10 Mon 08.04. Desk Critique Form, Structure, Detail Plans, Sections, Elevations 
Model (1:20)

Detail (1:10)

Week 11 Mon 15.04. Sechseläuten (Afternoon) Desk Critique Form, Structure, Detail Plans, Sections, Elevations  
Model (1:20)

Week 12 Mon 22.04. 3RD MID REVIEW Project AND 
Plans, Sections, Elevations  
Model (1:20)

Detail (1:10)

Week 13 Mon 29.04. 1.May, Wed 01.05. Desk Critique Production of final hand-in Project AND, Area AND 
Plans, Sections, Elevations 
Model (1:20)

Week 14 Mon 06.05. Auffahrt, Thu 09.05. Desk Critique Production of final hand-in Project AND, Area AND 
Plans, Sections, Elevations 
Model (1:20)

Detail (1:10)

Week 15 Mon 13.05. Desk Critique Production of final hand-in Project AND, Area AND 
Plans, Sections, Elevations 
Model (1:20)

Week 16 Mon 20.05. Pfingsten, Mon 20.05. 
Submission of MT,  Fri 24.05.

FINAL SUBMISSION  
FRIDAY 24.05.2024, 18.30 

Area AND, Project AND, 
Plans, Sections, Elevations, 
Model (1:1–1:20), concept text

Detail (1:10)

Week 17 Mon 27.05. Colloquium  
(Afternoon)

FINAL REVIEW 
 

Week 20 Mon 17.06. Notenkonferenz KRITIK  MASTERARBEITEN 
17.06.2024

SCHEDULESCHEDULE

40 %

60 %
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D-ARCH PROGRAMM STUDIO PROGRAMM CAB/CEM 70% BUK 30% CAB/CEM+BUK 100%

Week Date Programm D-ARCH Grading Schedule Content Deliverables Deliverables  Grading  

Week 1 Mon 05.02. Hand-out of  
Master’s Thesis Programm

08:00 - 10:00 Orientation  
Theme discussion

Studio Introduction Presentation of topic and site by students

Week 2 Mon 12.02. Desk Critique Site Analysis  
Image of the Place 

Draft Area AND 

Week 3 Mon 19.02. 1ST MID REVIEW Draft Area AND 
program of shelter

Construction analysis (1:10)

Week 4 Mon 26.02. Desk Critique Site Analysis  
Image of the Place

Area AND 
program of shelter

Week 5 Mon 04.03. Desk Critique Site Analysis  
Image of the Place

Area AND 
program of shelter

Construction analysis (1:10)

Week 6 Mon 11.03. 2ND MID REVIEW Area AND 
program of shelter 
First Design Ideas

Construction analysis (1:10)

Week 7 Mon 18.03.   SEMINAR WEEK

Week 8 Mon 25.03. End of Preparation Phase 
Start of Elaboration Phase 
Colloquium, Tue 26.03.

Desk Critique Form, Structure, Detail Plans, Sections, Elevations 
Model (1:20)

Week 9 Mon 01.04. Decision whether Students 
continue or interrupt the MT

EASTER HOLIDAY

Week 10 Mon 08.04. Desk Critique Form, Structure, Detail Plans, Sections, Elevations 
Model (1:20)

Detail (1:10)

Week 11 Mon 15.04. Sechseläuten (Afternoon) Desk Critique Form, Structure, Detail Plans, Sections, Elevations  
Model (1:20)

Week 12 Mon 22.04. 3RD MID REVIEW Project AND 
Plans, Sections, Elevations  
Model (1:20)

Detail (1:10)

Week 13 Mon 29.04. 1.May, Wed 01.05. Desk Critique Production of final hand-in Project AND, Area AND 
Plans, Sections, Elevations 
Model (1:20)

Week 14 Mon 06.05. Auffahrt, Thu 09.05. Desk Critique Production of final hand-in Project AND, Area AND 
Plans, Sections, Elevations 
Model (1:20)

Detail (1:10)

Week 15 Mon 13.05. Desk Critique Production of final hand-in Project AND, Area AND 
Plans, Sections, Elevations 
Model (1:20)

Week 16 Mon 20.05. Pfingsten, Mon 20.05. 
Submission of MT,  Fri 24.05.

FINAL SUBMISSION  
FRIDAY 24.05.2024, 18.30 

Area AND, Project AND, 
Plans, Sections, Elevations, 
Model (1:1–1:20), concept text

Detail (1:10)

Week 17 Mon 27.05. Colloquium  
(Afternoon)

FINAL REVIEW 
 

Week 20 Mon 17.06. Notenkonferenz KRITIK  MASTERARBEITEN 
17.06.2024

SCHEDULESCHEDULE

10 %

30 %

30 %

30 %
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PRACTICAL INFO AND SUBMISSION GUIDELINES

 Teaching formats

The Reviews and weekly critiques are held on Monday. In the morning desk critiques will be used to share 
all the students’ ideas, and optional individual desk critiques will be held in the afternoon.

 Preparation and Elaboration phase in key-words

Chair of Architectural Behaviorology & Chair of Elli Mosayebi

- Architectural Behaviorology  
- Actor-Network Drawing (Area / Project)
- Construction
- Disaster
- Climate Change  
- Emergency
- Shelter
- Community
 
BUK

- Durability of the use of materials and construction (structure, building envelope, fit-out)
- Change of the environmental conditions 
- Comfort and energy
- Constructive loci: plinth, wall, opening, roof (isometric drawing in scale 1:10)

 Grading ratios

Students will be evaluated based on four submissions: 

Preparation phase:   40% (1st Mid Review 10%, 2nd Mid Review 30%) 
Percentage Partner 1+2 / CAB & CEM: 70%
Percentage Partner 3 / BUK:  30%

Elaboration phase:   60% (3rd Mid Review 30%, Final Submission 30%) 
Percentage Partner 1+2 / CAB & CEM: 70%
Percentage Partner 3 / BUK:  30%

Number of Credits:   30 ECTS
 
 Contact

Chair of Architectural Behaviorology  BUK
ONA G36     HIL E45.2
Basil Witt   witt@arch.ethz.ch  Yufei  He  he@arch.ethz.ch 
 
Chair of Elli Mosayebi   
HIL F 57.1    
Nelly Pilz  pilz@arch.ethz.ch 
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PRACTICAL INFO AND SUBMISSION GUIDELINES

 
 
 Submissions

For the Mid Reviews and the Final Submission we ask you to submit all the data of your project on  
Polybox, following the guidelines below. 

 Deadlines

All drawings, model photos, etc. have to be submitted on time and must be uploaded to Polybox by 6 pm 
the night before each review (except the Final Submission). If a submission cannot be made for technical 
reasons, please contact the assistant before the submission deadline.  

 Filenames

Please name all files in the following format: 

“YYMMDD_24FS_Event_Surname Name_Description.pdf”
 
Date of hand-in: YYMMDD (Year, Month, Day) e.g. 19th of February  2024 → 240219
Letter code of the semester: 24FS 
Event: Mid Review 1, Mid Review 2, Mid Review 3, Final Submission
Name: Surname Name 
Description: Actor Network, Model, Plan, etc. 
 
Example:  “240219_24FS_Mid Review 1_Muster Max_Actor Network.pdf”

 Access to BUK server
 
You will find further information and references on the student server of the BUK chair, accessible at the 
following paths: 

smb://nas22.ethz.ch/arch_iea_buk_diploma

NOTE: If you want to access the server from home or from other locations outside the university you need 
to use a VPN connection.

 Access to Polybox server

You have to submit all the data on the Polybox server, accessible at the following link:

https://polybox.ethz.ch/index.php/s/63UiNAq8AsJhswy
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ACTOR NETWORK DRAWING REFERENCES

Fig. 02: Actor Network Drawing, Diploma FS23 Living on Terraces (Hannah Kilian, ETHZ)
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ACTOR NETWORK DRAWING REFERENCES

Fig. 02: Actor Network Drawing, Diploma FS23 Living on Terraces (Hannah Kilian, ETHZ)



14 Architectural Behaviorology for Shelter as Tools for Living in the 21st Century – Reader

Fig. 03:  Actor Network Drawing, HS19 (Yuni Zhao, ETHZ)

ACTOR NETWORK DRAWING REFERENCES
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Fig. 03:  Actor Network Drawing, HS19 (Yuni Zhao, ETHZ)

ACTOR NETWORK DRAWING REFERENCES



 
The Drawing is to be seen as a tool for controlling construction and expression during design process. It is directly 
linked to the design. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Käferstein & Meister Architekten, Haus in Küssnacht 
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REFERENCES BUK

Fig. 04: The Drawing as a tool for controlling construction and expression during the design 
process. It is directly linked to the design. (Käferstein & Meister Architekten, Haus in K.)
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REFERENCES BUK

Fig. 05:  Reference for an isometric drawing (BUK Konstruktion ETHZ)
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Fig. 06:  San Antonio Market, Barcelona, 1955 (theguardian.com)
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READING 1



21Chair of Architectural Behaviorology / Chair of Elli Mosayebi / BUK

“GRAPHIC ANATOMY 2 ATELIER BOW-WOW”
Atelier Bow-Wow
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READING 2



33Chair of Architectural Behaviorology / Chair of Elli Mosayebi / BUK

“BEHAVIOROLOGY”
Atelier Bow-Wow
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“100 YEARS OF HUMANITARIAN DESIGN”
Architecture for Humanity - Kate Stohr
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42 Shelter After Disaster

4.1  
The needs 
and resources
of survivors

Audience

Private sector: 

Manufacturers/contractors

Professionals: 

Architects/planners/engineers

Policy-making administrators:  

National (tertiary) level

Project managers of post-disaster  

shelter/housing projects:  

Regional/provincial (secondary) level

Time phases

Pre-disaster phase 

Preparedness/mitigation/ 

risk reduction

Phase 1 

Immediate relief period  

(impact to day 5)

Phase 2  

Rehabilitation period  

(day 5 to 3 months)

Phase 3  

Reconstruction period  

(3 months onward)

Principle

The primary resource in the provision 

of post-disaster shelter is the grass-

roots motivation of survivors, their 

friends and families. Assisting groups 

can help, but they must avoid duplicat-

ing anything best undertaken by survi-

vors themselves.
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Emergency shelter 43

Response 
In the disasters studied, the primary 

response to shelter needs has been 

provided by the survivors themselves. 

The secondary response has been that of 

local organizations, particularly those in 

place at the time of the disaster. The least 

e�ective response has inevitably come 

from expatriate organizations with no prior 

experience of the disaster-a�ected area. In 

no case have these organizations provided 

more than 20 per cent of the local shelter 

response. This percentage relates to both 

shelter units and materials provided in the 

emergency phase.12 

The factors limiting the participation of 

external assisting groups include:

1. Time 

 External organizations cannot move 

fast enough to participate fully during the 

emergency period. It is not only extremely 

di icult to mobilize external resources 

quickly, but the enormous problems of 

shelter distribution in the stricken area 

limit the possibility of delivery within the 

emergency period.

2. Scale of disaster 

 The magnitude of many disas-

ters, especially in relation to numbers 

a�ected and the cost of meeting their 

needs, clearly prohibits any major role for 

imported shelter. No expatriate agency 

has the resources to meet the massive 

needs which can be, and are, more often 

best met by local resources.

3. Self-reliance 

 The peoples of developing countries 

are more self-reliant in the basic skills of 

shelter construction than their counter-

parts in the industrialized countries. This 

is particularly true in rural areas where, in 

any case, families have always built their 

own houses. If the nature of the disas-

ter allows them to stay in place, they can, 

in principle, rebuild their homes quickly, 

although they may require technical and 

material assistance.

Availability of  
building materials
In every type of disaster and post-disaster 

situation, a wide variety of building mate-

rials is available for emergency shelter and 

housing reconstruction programmes.13

Following every type of disaster, one or 

more of the following sources can be used 

to obtain substantial amounts of the mate-

rials needed for construction:

— Inventories of unused materials that 

existed before the disaster.

— Indigenous materials (both commer-

cially and non-commercially available).

— Materials salvaged from the rubble.

12. The ratio of locally provided shelter to external provision bears out  

 be statistics issued by the O ice of Foreign Disasters Assistance of the 

United States Government indicating that, in a ten year period (1965–1975), for 

every dollar provided in disaster assistance from external sources, 42 US dollars 

were provided within the countries a�ected. [Committee on International 

Disaster Assistance (CIDA) The United States Foreign Disaster Assistance 

Programme National Academy of Sciences, Washington D.C., USA, 1978.]

13. Even in international refugee situations, where the refugees themselves  

 may not have access to the normal housing materials supply market, the 

host government and supporting international and voluntary agencies will 

have access to local resources for emergency shelter and housing.

79Chair of Architectural Behaviorology / Chair of Elli Mosayebi / BUK

“THE NEEDS AND RESOURCES OF SURVIVORS”
IFRC and OCHA



44 Shelter After DisasterShelter After Disaster

Of the above, the latter two are the 

most important for widespread housing 

programmes. The vast majority of the 

urban poor usually rebuild from materials 

obtained from non-commercial sources. 

Housing in rural areas is most likely to be 

based on indigenous materials. Industrially 

manufactured building materials are those 

which normally survive a disaster in the 

best condition and are, therefore, the best 

to salvage from the rubble.

In studying the major disasters which have 

occurred during the past ten years, causing 

extensive housing losses, it has been found 

that there have been enough resources 

from indigenous and salvaged materials to 

rebuild nearly three-quarters of the hous-

ing to pre-disaster standards. Indeed, for 

houses rebuilt to a structurally safer stan-

dard, the same materials can be used in 

over 90 per cent of cases, thereby substan-

tially reducing the costs of reconstruction. 

Yet, authorities and agencies responsi-

ble for handling relief and reconstruction 

e�orts have repeatedly overlooked these 

resources, and have often, and inadver-

tently, taken steps to destroy them.

The reasons are:

— That few assisting groups have prior 

housing or building experience 

and, therefore, are not familiar with 

the types of materials required or 

available.

— That indigenous and salvageable 

materials are often overlooked when 

the authorities or assisting groups 

reject pre-existing building standards.

— That housing is often over-emphasized 

by assisting groups, though, as will be 

seen throughout this study, it is not 

always the highest priority item for 

low-income families in a developing 

country. They may not, therefore, be 

willing to invest substantial amounts 

of money, time or e�ort into building 

formal structures.

These problems indicate the need:

1. To understand the local building  

 process which exists before a disas-

ter. The most e�ective assisting group 

will be one which is conversant with the 

pre-existing norm, and draws upon this 

understanding in the development of the 

post-disaster programme.

2. To survey resources available after  

 the disaster. This will probably require 

the employment by assisting groups of 

personnel with experience of local build-

ing traditions.14

14. In India in 1971, at the beginning of relief operations for the East Bengali  

 refugees, none of the major agencies involved had any prior housing experi-

ence in India. At the peak of the influx of refugees in August 1971, only three of the 

ten largest agencies employed housing or emergency shelter specialists. Over 

the years, the situation has not significantly improved : in reconstruction oper-

ations in Guatemala, 1976, out of the forty agencies involved in reconstruction, 

only five had had prior housing experience in Guatemala; and of the remainder, 

only seven had sta� with prior low-cost housing experience. Reconstruction of 

Housing in Guatemala: A Survey of Programs Proposed after the Earthquake of 

February 1976, Charlotte and Paul Thompson, UNDRO/Intertect, 1976.
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Survivors’ priorities
(See table 1)

Survivors show certain distinct prefer-

ences for their shelter in the aftermath of 

disaster. The evidence suggests that their 

priorities are:

1. To remain as close as possible to 

 their damaged or ruined homes and 

their means of livelihood.

2. To move temporarily into the homes of  

 families or friends.

3. To improvise temporary shelters as  

 close as possible to the site of their 

ruined homes (these shelters frequently 

evolve into rebuilt houses).

4. To occupy buildings which have been  

 temporarily requisitioned.

5. To occupy tents erected in, or next to,  

 their ruined homes.

6. To occupy emergency shelters  

 provided by external agencies.

7. To occupy tents on campsites.

8. To be evacuated to distant locations  

 (compulsory evacuation).

A key function of emergency shelter is the storage of salvaged belongings. 

This photograph was taken after the Guatemalan earthquake of 1976. 

O
X

F
A

M
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Functions of shelter
Emergency shelter serves several vital 

functions (not listed in order of priorities):

— Protection against cold, heat, wind 

and rain.15 

— Storage of belongings and protection 

of property.

— The establishment of territorial claims 

(ownership and occupancy rights).

— The establishment of a staging point 

for future action (including salvage 

and reconstruction, as well as social 

reorganization).

— Emotional security and the need for 

privacy.

— An address for the receipt of services 

(medical aid, food distribution, etc.).

— Shelter within commuting distance 

of employment. Accommodation for 

families who have temporarily evac-

uated their homes for fear of subse-

quent damage.16 

15. Evidence from two severe winter earthquakes (Van, Turkey, 1976 and  

 Southern Italy, 1980) shows how families take the initiative in reduc-

ing the risks of exposure, by lighting fires made from earthquake debris, 

digging in to form semi-underground structures, thus securing ground 

warmth; or by erecting several tents inside each other to form a cellular 

insulation skin. This shows that the majority of survivors who are frequently 

from the poorest sections of the community are the most resourceful. See 

Ressler, Everett. Issues Related to the Provision of Emergency Shelter in 

Winter Conditions (Report on visit to Caldivan Earthquake, Eastern Turkey). 

UNDRO/Intertect, 1977.

16. A major earthquake and its aftershocks may result in families needing 

 temporary accommodation for a long period. Normally this form of 

shelter will be adjacent to their homes, with many activities still taking 

place inside the house but sleeping occurring in cars, tents or impro-

vised shelters. Following the 1976 Friuli earthquake in Italy, many families 

with undamaged, or partially damaged homes moved out into temporary 

accommodation. Whilst this occurred, a second earthquake took place, 

causing additional damage to the already weakened structures but mini-

mal loss of life due to evacuated houses. A further e�ect of earthquakes 

is that, in certain instances, surviving families have shown reluctance to 

begin salvaging materials from the rubble until the threat of a secondary 

disaster has passed. In the case of floods, families will be displaced for as 

long as it takes the flood waters to retreat. On their return, the problems of 

inundated soil, contaminated water supply etc., normally delay the repair 

or reconstruction of buildings.
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Policy guidelines
Policies to avoid

1. Actions which duplicate the e�orts of  

 survivors.

2. Bulldozing rubble and burning  

 timber from damaged houses, 

which could otherwise be recycled into 

new homes.

3. Importing labour for reconstruction  

 when there is ample labour to be 

found locally.

4. Importing building materials which  

 can be obtained locally.

5. Compulsory evacuation, especially of  

 women and children: although this 

can temporarily reduce the pressure on 

local resources, it can cause social misery 

and apathy.

6. Relocation of survivors on land which  

 is remote from work, markets, schools 

and other social and economic needs.

7. Creating large emergency campsites  

 with risks of adverse social and envi-

ronmental e�ects.

8. Building imported or prefabricated  

 temporary shelters unnecessarily.

Improvised shelters in Guatemala, made from any waste materials:  

cardboard boxes, earthquake rubble, etc.
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Policies to adopt
Encouragement of people to 

participate in the assessment of 

their own needs and resources 

The objective is to minimize dependency 

on outside support, and concentrate o�i-

cial e�ort on identifying gaps and unmet 

needs with survivor participation. Advice 

on local housing needs is best obtained 

from local builders, architects or engi-

neers. In some situations there may be 

local housing institutions with knowl-

edge of building traditions and resources. 

O�icial groups, such as local govern-

ment housing o�icers and public works 

departments, will have knowledge of the 

local housing process. Advice on how to 

make low-cost housing safe against future 

hazards may need to be introduced, but 

there is normally a shortage of local exper-

tise on this subject.

Provision of materials and tools 

Establish programmes which make shelter 

materials available, such as blankets, plas-

tic sheeting, roofing sheets, and locally 

available or traditional building materials. 

In addition, tools for building and clearing 

rubble are always needed.

In cold climates or seasons, 

keeping stocks of robust  

winterized tents 

This policy should be balanced against 

others advocated in this study: in many 

instances where the climate is mild 

or warm, alternative strategies can be 

adopted to mobilize local resources for 

rapid reconstruction.

Provision of transport for 

voluntary evacuation 

Families wishing to leave the a�ected area 

to stay with friends or relatives who can 

receive them temporarily, should receive 

transport.

Requisition of public or  

community buildings 

Public buildings such as schools, 

churches, community halls etc. can fulfil 

an important function in providing emer-

gency accommodation for homeless fami-

lies. Such buildings should be earmarked 

and checked by qualified civil engineers 

for their structural resistance to the 

prevailing natural hazards. The maximum 

magnitude of hazard against which to 

check these buildings should correspond 

to the expected magnitude of hazard for 

a return period equivalent at least to the 

economic life of the building in question.

Cash grants and sale  

of building materials 

Where stockists are still functioning, the 

provision of cash grants, or low-interest 

loans to enable survivors to buy building 

materials and tools, can be a highly e�ec-

tive policy. However, prior to embarking 

on such programmes, assisting groups 

must ascertain the scale of needs in rela-

tion to local resources: a small community 

may be able to obtain adequate supplies 

from normal stockist, but in a major disas-

ter shortages may rapidly occur with 

consequent price rises.

Where the supply of materials or tools is 

limited, assisting groups, including the 

local government, should negotiate the 

block purchase of supplies and organize 

their transport and distribution to the 

a�ected area. Various approaches have 

been adopted to control the prices of 

essential materials (such as governmen-

tal price controls), but these interventions 

in a market economy may result in further 

shortages unless it is financially advan-

tageous to the private sector to increase 

supplies or production substantially. 

It should be noted that the distribution of 

essential shelter supplies is more e�ec-

tive if they are sold rather than given away, 

though subsidies may be necessary in 
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cases of severe hardship. Although assist-

ing groups may find selling more compli-

cated than free disposal, it is better for the 

following reasons:

— It retains the dignity of the survivor, 

who will be a participant rather than a 

victim, if he purchases goods himself.

— Free distribution creates problems of 

dependency.

— Free distribution can have serious 

adverse e�ects on local stockists 

trying to sell their goods in a normal 

manner (they themselves may also be 

victims of the disaster).

— The money from the sale of shel-

ter goods is needed by agencies for 

other vital purchases.

Although it is better to o�er loans than 

to make outright cash grants, there are 

nevertheless certain instances when cash 

grants may be an important and e�ective 

form of aid:

— To near destitute people, where 

they form so small a percentage 

of the population that they will 

not significantly drive up prices of 

commodities.

— To labourers, in lieu of wages lost 

following disaster, in order to enable 

them to salvage belongings and 

materials, and build shelters, or begin 

to reconstruct their homes.

— To poor artisans, to replace destroyed 

equipment essential to their liveli-

hood; also possibly in lieu of income 

lost as a result of goods destroyed or 

damaged in the disaster.

— To low income groups across a wider 

spectrum, when essential commod-

ities are available in abundance in 

nearby, una�ected regions, and 

where the cash grant is in e�ect 

a subsidy for the part of the price 

which traders add for increased 

transport costs.

— Access to land for housing and 

resettlement.

Authorities frequently hold the key to 

rapid recovery, and must recognize the 

need to make land available. Ideally such 

land should be as close as possible to orig-

inal homes and means of livelihood, but in 

a less hazardous area. Inevitably this will 

require loans or subsidies since the new 

land will require purchase and develop-

ment (see Chapter 5).
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Summary of significant 
developments over  
the past 30 years
During this period the role of the disas-

ter a�ected in managing their own shelter 

and other aspects of their recovery has 

become increasingly significant, due to 

various factors: 

— The use of mobile phones to request 

support from friends and relatives and 

thus enabling surviving families to 

purchase shelter materials and tools 

themselves.

— The scale of certain massive disasters 

(2004 Indian Ocean Tsunami, 2005 

Pakistan Earthquake, 2010 and 2011 

Pakistan Floods, 2010 Haiti Earthquake) 

stretched national and international 

resources to the limit and beyond, 

thus requiring more extensive ad hoc 

responses by surviving communities.

— The Code of Conduct of the 

International Red Cross and Red 

Crescent Movement and NGO’s in 

Disaster Relief17 has had a significant 

impact in placing priority emphasis on 

the needs of disaster a�ected popu-

lation with more than 500 signatory 

organizations.

— A growing awareness of the di�erent 

values and interests of assisting groups 

and recipients. Disaster a�ected popu-

lations have many priorities includ-

ing the need for shelter and other 

basic requirements. At the same time, 

individuals, agencies, governmental 

departments and manufacturers who 

o�er assistance also have their own 

priorities (publicity, political manifes-

tos etc.). Sometimes the pressures are 

balanced (e.g. provision of basic build-

ing materials at no or low cost bene-

fits both the disaster a�ected and the 

private sector), while in other situa-

tions there are sharp conflicts between 

them. For example, conflict can arise 

in situations of resettlements, when 

the disaster a�ected prefer to continue 

living near their original dwelling for 

livelihood purposes. Finally, these pres-

sures can sometimes be unbalanced 

(e.g. disaster a�ected population are 

able to organize their own shelter 

provision, however, there will always be 

a need for much larger scale work by 

other sectors.).

— Most international bodies and NGOs 

now regard shelter and dwelling 

reconstruction as a development 

rather than a relief and welfare issue. 

With typical characteristics of a 

welfare approach being replaced by 

those more often seen in develop-

ment programmes. For instance, there 

is more facilitation of programmes 

as opposed to agencies directing 

programmes. The a�ected population 

are being encouraged to assess their 

own shelter needs rather than external 

assessments being carried out. The 

disaster a�ected are more often being 

regarded as active survivors in orga-

nizing their own sheltering or recon-

struction rather than passive victims 

needing support. Where disaster 

a�ected used to have minimal partic-

ipation in the reconstruction process 

and the overall stance was seen as one 

o� hand outs of free shelters, survi-

vors are now fully participating in their 

recovery and where possible pay in 

cash or kind for their own shelter.

17. IFRC. Code of Conduct of the International Red Cross and Red Crescent  

 Movement and NGO’s in Disaster Relief Geneva, 2011. Available at:  

http://www.ifrc.org/en/publications-and-reports/code-of-conduct/ 
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— Finally, training opportunities for the 

disaster a�ected are widely o�ered by 

assisting groups for any activity that 

supports recovery and are grasped at 

all levels.
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Audience

Private sector: 

Manufacturers/contractors

Professionals: 

Architects/planners/engineers

Policy-making administrators:  

National (tertiary) level

Project managers of post-disaster  

shelter/housing projects:  

Regional/provincial (secondary) level

Time phases

Pre-disaster phase 

Preparedness/mitigation/risk reduction

Phase 1

Immediate relief period  

(impact to day 5)

Phase 2  

Rehabilitation period  

(day 5 to 3 months)

Phase 3  

Reconstruction period  

(3 months onward)

Principle

Between emergency shelter provision 

and permanent reconstruction there 

lies a range of intermediate options. 

However, the earlier the reconstruction 

process begins, the lower the ultimate 

social, economic and capital costs of 

the disaster.

4.6  
Shelter  
Strategies
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Options
In the light of the obstacles posed to emer-

gency shelter, this section examines alter-

native shelter strategies, and proposes 

corresponding policy guidelines.

1. Tents;

2. Imported designs and units;

3. Standard designs incorporating  

 indigenous materials;

4. Temporary housing;

5. The distribution of materials; 

6. Core housing;

7. Hazard-resistant housing;

8. Accelerating reconstruction  

 of permanent housing.

1.  Tents
 The tent is often viewed as the most 

obvious form of emergency shelter, and 

remains an e�ective and flexible relief item, 

especially when compared to the many alter-

native forms that have been tested and failed. 

The tent will therefore continue to survive as 

a major resource. 

a. Tents have certain characteristics which 

have made them very popular:

i. They are relatively lightweight, 

compact, and easy to transport;

ii. They can be erected rapidly and 

easily;

iii. They are the only form of disaster shel-

ter that is stockpiled by donor coun-

tries and relief agencies in readiness 

for the potential demand.

b. They are similarly popular with the 

governments of a�ected countries for 

certain additional reasons:

i. They are normally stockpiled by the 

army and can be quickly released for 

disaster survivors;

ii. Unlike improvised settlements, 

they are unlikely to become perma-

nent, since they possess built-in 

obsolescence;

iii. They are a visible demonstration that 

authorities are taking action to help 

the homeless.

c. However, despite the obvious necessity 

for, and e�ectiveness of, tents in certain 

situations, such as severe winter condi-

tions, they have a number of limitations:

i. They fail to fulfil some essential shel-

ter functions. They are not suitable for 

storage of salvaged goods, belong-

ings and animals.

ii. They are frequently too small for a 

family’s needs, and are impossible to 

extend;

iii. If the transit costs of imported tents 

are added to the cost of the tents 

themselves it is likely that, in many 

countries, the total cost will be 

substantially greater than that of 

rebuilding a normal, traditional house. 

This is particularly true of houses built 

out of local materials in the warm, 

humid tropics. But as a result of the 

divorce that often occurs between 

o�icials managing relief operations, 

and those concerned with longer-term 

reconstruction, such comparisons are 

rarely, if ever, made, and local cost- 

e�ectiveness is ignored;
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Where there is a severe exposure to risk there is obviously a need for emer-

gency shelter with a strictly life-saving function. But it should never be 

assumed that an able-bodied person will willingly die of exposure with-

out taking personal action such a lighting a fire from debris. Here, in the 

mid-winter earthquake at Van, Turkey, in 1976, survivors have dug a hole in 

the ground and covered it with an improvised structure of plastic sheeting, 

thus obtaining warmth from the ground surface.
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iv. Inevitably, the climatic range of 

disaster-prone environments makes 

it highly unlikely that one (or even 

several) tent designs will be appropri-

ate for all conditions;

v. They deteriorate very rapidly as a 

result of exposure to the weather. In 

addition, they are very vulnerable to 

wear and tear.

d. A further di iculty has arisen in numer-

ous disasters: tents have been erected 

on emergency campsites, but have been 

under-occupied. This probably results 

from reticence toward camp life and the 

desire of families to remain close to their 

damaged or destroyed homes. In rural 

areas families are reluctant to leave their 

damaged property for fear of losing their 

crops and animals. A final reason (prob-

ably the major one) has been the fear of 

losing possession of land if it is vacated.

A 1976 flood in the Pansear Valley of Afghanistan washed most of this home 

away. Relief tents were placed within the building ruins, possibly to protect 

belongings (including animals) and preserve the ownership of the home.
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2.  Imported designs  
and units

 As already mentioned, there has been 

a general quest for a universally applicable 

emergency shelter to meet the shelter and 

housing needs of the developing world. 

Members of the design professions, volun-

tary agencies, industry and many univer-

sity graduate programmes have been 

active in this type of research. Hundreds 

of designs have been o�ered; many have 

gone into limited production; a few have 

actually been used in disaster areas. Most 

of these shelters have been designed to 

take advantage – mostly in vain – of  

simplified construction processes and 

pre-fabrication, or to make use of new 

materials initially developed for use in 

industrialised countries. Examples of such 

units include the Bayer/Red Cross poly-

urethane igloos used after earthquakes 

in Gediz (Turkey), Chimbote (Peru), and 

Managua (Nicaragua), and the OXFAM 

polyurethane igloos used in Lice (Turkey). 

A survey of the success of these shelters 

has indicated that their use as emergency 

shelter or as temporary housing has been 

extremely limited, their performance and 

It is important to under-

stand survivors’ priority 

concerns for shelter 

if assistance is to be 

e�ective. Tents may be 

useful, but it should be 

stressed that the emer-

gency campsite run on 

military lines is never 

an attractive option, 

which is apparent from 

the evidence of the 

underuse of campsites 

from various disasters.

Following the 1970 Gediz 

earthquake in Turkey, 

the West German Red 

Cross in collaboration 

with the Bayer Chemical 

Company used their 

polyurethane disaster 

shelter igloos for the first 

time. They were used on 

three other occasions: 

Chimbote, Peru 1970, 

Nicaragua 1972 and the 

1975 Lice earthquake in 

Turkey. They were finally 

abandoned as a system 

following the experi-

ences in Lice in 1975. 
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acceptability poor, and their cost high. 

The reason (as has already been pointed 

out) is that their design criteria tend to 

be donor, rather than survivor orien-

tated. The technology is often inappro-

priate, and assembly may require the 

skilled know-how of non-local personnel. 

Costs of transportation and the means 

of distribution are often ignored, adding 

substantially to the total costs of such 

units. While the donor may wish to have 

a standard unit that can be easily airlifted 

and rapidly installed, the recipient of aid 

will want a unit which is socially, culturally 

and climatically suitable, easy to maintain, 

and suitable also for other uses linked to 

this livelihood. In cases where there is a 

risk of climatic exposure, the provision of 

imported shelter often receives a fairly 

high priority. In these cases the emer-

gency shelter is basically a humanitarian 

consideration. The long-term impact of 

the units is not considered, and ques-

tions of cost- e�ectiveness normally do not 

come into play. 

The record of the performance of 

imported emergency shelters and the role 

they play during the emergency period 

suggest the following conclusions:

a. Emergency shelters made of local mate-

rials are both helpful and necessary in 

refugee camps resulting from war and 

civil strife, but their e�ectiveness after a 

natural disaster appears to be limited.

b. The majority of foreign assisting 

groups have concentrated on design-

ing emergency shelter units which 

can be quickly flown in and erected in 

large volume. The problem, however, 

lies less in initial transportation, or in 

speed of erection, but in the distribu-

tion of the units within the disaster- 

a�ected area.

c. In practice, few donor-designed emer-

gency shelters serve the purpose for 

which they were intended, i.e. life 

support or protection from the elements. 

The uses to which the survivors  

El Coyotepe, Masaya, Nicaragua. Fifteen months after the igloos had been 

built, families had already made extensive additions/modifications. Note the 

rectangular profile of the additions, to suit local building traditions, in lieu of 

the alien circular form. Since the igloos could easily be cut, this proved very 

easy for such additions to be made.
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have put the units have normally been 

of a secondary type, i.e. storage, with 

the families themselves living in adja-

cent, improvised shelters, built at a frac-

tion of the cost of the donor shelter.

d. In the poorer disaster-prone devel-

oping countries, donor shelters have 

consistently cost more (by any stan-

dard of comparison) than traditional 

structures.

e. The bulk of shelter provision following 

a disaster is provided and built by the 

survivors themselves. Even in cases 

where emergency shelters have been 

provided by external groups, most 

have arrived and been erected long 

after the emergency period).33

f. In the few cases where the shelters 

have arrived during the actual emer-

gency, they have usually been set up 

as camps. As already discussed, the 

evidence indicates that the creation of 

such camps following natural disasters 

has a negative impact, creating long-

term problems. Indeed, the introduc-

tion of emergency shelter units from 

the outside often forces relief o�icials 

to adopt hastily conceived plans for 

distribution and erection.

g. There are cases where imported emer-

gency shelters proved to be of a lower 

priority than other relief items, espe-

cially medical and food items, thus 

leading to a waste of resources.

h. To summarize, there may be occasions 

when emergency shelter units are 

needed, but in such cases the evidence 

is overwhelmingly in support of their 

provision by the government, rather 

than by external assisting groups.

Adjacent to the El Coyotepe campsite in Masaya, Nicaragua, following the 

1972 earthquake the West German Red Cross donated 500 polyurethane 

igloos. Although such units only take two hours to fabricate, it took 148 days 

for the first igloo to be occupied due to logistical problems as well as di�i-

culty in obtaining a site with approval to build. Approximately 30 per cent of 

the igloos were occupied despite the fact that there were no rent charges. 

33 . In Nicaragua the Bayer/Red Cross polyurethane igloos were not in use  

 until 138 days after the earthquake of 1972.
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3.  Standard designs  
incorporating  
indigenous materials

 In recent years there has been much 

interest in the development of designs 

for emergency shelters using indigenous 

materials. Most of the e�ort has centred 

on designs making better structural use 

of these materials.34 While there is little 

doubt that the structural performance 

of traditional buildings can be greatly 

improved, many programmes of this type 

have been unacceptable to the local 

people and have therefore also been a 

disappointment to the agencies funding 

them. The reasons are as follows:

a. Structural improvements often 

increase the quantity of materials 

required, thus making the unit more 

costly (even though it may be less 

costly than one made of industrialized 

materials).

b. The modified units often result in 

architectural forms less functional 

than those traditionally used, repre-

senting the failure of designers to 

define problems from the survivor’s 

point of view.

This is a typical scene in most of the Italian towns that su�ered from the 

earthquake. Caravans came from all over Italy and Europe to serve as emer-

gency accommodation. Most were on long-term loan pending the building 

of temporary housing.

34 . In 1974, the O�ice of Foreign Disaster Assistance of the United States  

 Government financed over 11,000 temporary houses in Managua 

Nicaragua, made from locally produced timber and corrugated iron sheeting.
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c. Very few assisting groups employ 

qualified housing specialists who 

understand the building properties 

of indigenous materials in their local 

context (for example, if an agency 

decides to utilize bamboo, it must 

not only know how best to use the 

bamboo structurally, but the proper 

time to cut it; how to recognize 

whether it has been cured properly; 

how to treat it for di�erent climatic 

conditions; and what materials to use 

with it, etc.).

d. There is the risk of environmental 

damage, by depleting supplies of 

indigenous materials. Unfortunately, 

little information on environmental 

impacts is available from developing 

countries.

Quonset huts provided 

in Skopje by the US 

Army. These houses are 

still occupied, nearly 20 

years later, by the local 

population of gypsies.

In the early 1970s two 

agencies developed 

these disaster from poly-

urethane foam. However, 

after their initial use 

in four contexts both 

systems were aban-

doned. A great deal of 

money, time and energy 

was spent in the pursuit 

of a universal disaster 

shelter, but gradually 

their sponsors recog-

nized that the e�ort 

was doomed to failure 

given local cultural and 

climatic variations, which 

resulted in diverse forms 

of shelter.
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4.  Temporary housing
 Temporary housing is usually provided 

by wealthy governments, and is extremely 

expensive in relation to its intended life-

span. The units provided are expected to 

last for a period of several months to several 

years, prior to replacement with permanent 

housing. Temporary housing programmes 

are adopted when damage covers very 

large areas, and when the government 

feels that is short of capital and will take 

years to rebuild normal housing. The theory 

of temporary housing is that a low-cost, 

temporary unit can be provided at little or 

no cost to the disaster survivor who will 

be able to live in it long enough to obtain 

the capital necessary to rebuild a normal, 

permanent house. However, the main prob-

lem is that a temporary unit often costs 

more than a permanent structure (espe-

cially where the survivor normally builds 

his own home from indigenous materials). 

The evidence suggests that oicials advo-

cating temporary housing are frequently 

unaware of this. Where temporary houses 

are provided at a cost attractive to the survi-

vor, they may receive a wider distribution 

than those sold at an unsubsidized price. 

However, a review of such cases shows that 

the houses become permanent, with all the 

ensuing problems of having created prema-

ture slums.

Prefabricated housing built by the Turkish Government at Lice following 

the earthquake of September 1975. Many families objected to the form and 

siting of the housing. These objections related to their lack of participation in 

what was provided, and the cultural and climatic unsuitability of the housing.
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The following conclusions can be drawn 

from experience with imported temporary 

housing:

a. The distinction that is apparent in 

industrialized countries between 

temporary and permanent housing 

cannot be readily applied to devel-

oping countries, where a permanent 

house may be cheaper and built in 

less time than an imported temporary 

unit from an industrialized country.

b. The description temporary housing has 

frequently been used where shelter 

has been designed for a short life-span, 

but owing to its cost of replacement, it 

inevitably becomes permanent.

c. The term temporary housing has been 

used in some instances by o�icials 

to persuade people to accept hous-

ing that does not conform with their 

normal expectation.

d. In certain developing countries (e.g.  

in Latin America and the Indian sub- 

continent) families possess a form of 

temporary shelter in addition to their 

normal house – most frequently in 

rural areas where, during the harvest 

season, families move close to their 

crops – and which fulfils a very useful 

emergency role following disasters.

e. The policy of two stage reconstruction 

– pursued in the Italian earthquakes of 

1976 and 1979 – where prefabricated 

temporary housing is subsequently 

replaced by the full reconstruction 

of damaged homes, is not viable in 

developing countries because of the 

extremely high cost of what amounts 

to reconstruction twice over.

This picture illustrates three types of disaster assistance following the 

Lice earthquake in Turkey in 1975. On the right, a pre-fabricated house as 

provided by the Turkish government; on the left an emergency shelter made 

of polyurethane provided by OXFAM; and in the centre, an improvised addi-

tion to the house made by occupants. Many families objected to the form 

and siting of the housing. These objections related to their lack of participa-

tion in what was provided, and the cultural and climatic unsuitability of the 

housing. OXFAM used their polyurethane house for the first and only time. 

Four hundred and sixty-three units were produced.
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5.  The distribution of 
materials

 Many assisting groups feel that the 

key to shelter provision is to provide 

adequate or improved building materials 

(or machines to produce these materials), 

thereby omitting the design process alto-

gether. In some instances, this approach 

is intended only to replace housing 

destroyed by the disaster; in others, minor 

improvements, such as the introduction 

of lightweight roofing materials, have 

been attempted in the hope that these 

will reduce vulnerability. Assisting groups 

have not only provided building materials, 

but have also undertaken extensive hous-

ing education programmes, concentrat-

ing on the improvement of local building 

construction skills in order to strengthen 

housing against natural hazards. Use of 

this educational approach is encouraging, 

though its impact is not yet clear. There 

are three main problems with the materi-

als’ distribution approach:

a. If the material is not local, the demand 

it creates may not be met in the long-

term for maintenance and repair;

b. The introduction of such materials 

may necessitate the modification of 

basic designs, creating unforeseen 

problems;

c. Perhaps most importantly, this 

approach requires the introduction of 

e�ective price controls.

d. There are various measures which 

can be employed by national govern-

ments and assisting groups to assure 

a steady supply of materials at fair 

prices after a disaster.

These include:

a. Stockpiling

 This topic is discussed in section 4.7. 

It is a mechanism with many limita-

tions, but a stockpile programme may 

be necessary to guarantee a materi-

al’s supply, and mitigate the e�ects of 

commercial speculation.

b. Price subsidies

 If the scale of the subsidy programme 

is great, it virtually ensures that retail 

suppliers at the disaster site cannot 

ask higher than competitive prices.

c. Congregate purchasing

 Another measure might be called 

congregate purchasing, necessary to 

control prices of the manufacturer or 

wholesaler. Assisting groups could 

pool their resources and seek competi-

tive bidding from suppliers or manufac-

turers of materials. It is most likely that 

they would get more favourable prices 

than if they were in competition with 

each other for the same materials.

d. Price controls

 Price controls placed on materials 

by national governments have had 

mixed success. The policy is not 

completely e�ective if the controls do 

not extend throughout the distribu-

tion network. This type of policy has 

had some success in Peru, where the 

government not only fixed the price 

of cement, but also purchased it and 

resold it directly to the consumer at 

the fixed price. It should be stressed, 

however, that controlling costs in 

post-disaster situations encompasses 

more than just the cost of building 

materials. Cost control policies should 

also take into account the costs of 

land, building repairs, the installation 

of new infrastructure, and building 

labour.
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6. Core housing
 A simple, low-cost frame or solid core 

is provided and can be used as an emer-

gency shelter or temporary structure. The 

core is designed to be permanent and 

more hazard-resistant. Over a period of 

years the occupants are expected to fill 

in the walls with whatever materials are 

available. This approach has had varying 

degrees of success, depending on the 

relative cost of the core, security of land 

tenure, the extent to which accompanying 

education programmes were carried out, 

and other socio-economic factors.

7.  Hazard resistant housing
 Since the rebuilding by owners of 

damaged or destroyed houses usually 

starts very soon after a disaster, there is 

always an urgent need for technical advice 

on safer siting, structural improvement, 

and basic architectural improvements, 

in order to improve overall resistance 

to hazard. However, it has been found 

that there are considerable di�iculties in 

making advice available to house builders. 

These include:

a. Providing such advice in time;

b. Finding an appropriate format for the 

advice, given that many builders may 

be illiterate and unable to read work-

ing drawings;

c. Providing technical advice relevant to 

the skills of local builders on structural 

improvements, using the available 

building materials;

d. Making proposals that are economical 

and culturally acceptable.

8.  Accelerating the  
reconstruction  
of permanent housing

 Following the 1976 earthquake in 

Guatemala, a number of assisting groups 

developed a di�erent strategy: instead of 

attempting to provide emergency shelter or 

temporary housing, they concentrated on 

encouraging rapid reconstruction of normal 

housing. This approach assumed that people 

would look after their own emergency shel-

ter or temporary housing needs, enabling 

assisting groups to put the emphasis on rapid 

reconstruction. In this approach, houses 

could be rebuilt to the standard represented 

by those which did not fail. Reconstruction to 

an improved standard would occur where the 

majority of houses failed as a result of inher-

ent weaknesses of design, building methods 

and use of materials. Rapid reconstruction 

requires that the survivors have the means to 

accede, in one manner or another, to perma-

nent housing. As most building will be carried 

out with self-help methods, reconstruction 

to an improved standard necessitates the 

introduction of more advanced building tech-

niques, but at a technological level which can 

be assimilated by the community, and at a 

price it can a�ord. The advantages of using 

this approach are as follows:

a. It enables limited resources to be 

concentrated where they will have a 

permanent e�ect, and thereby be cost 

e�ective;

b. It reduces the time during which 

people are without permanent 

accommodation;

c. The use of self-help methods keeps 

housing at a price the local people can 

a�ord, and allows decision-making to 

be kept at a grass roots level; 

d. It uses and builds upon the existing 

housing process and the skills which 

exist in the community.
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There are few, if any, major disadvantages in 

opting for rapid reconstruction, but it does 

require the support of the government, and 

a long-term commitment on the part of 

the assisting groups. Assistance can come 

in the form of price controls, low interest 

loans, technical assistance, training, self-

help and employment schemes linked to 

housing, etc. It may also require the local 

government to address some sensitive prob-

lems such as land reforms, security of land 

tenure and alteration of land-use patterns. 

Such a policy pre-supposes that, for certain 

hazards, reconstruction will take place in 

di erent locations.

Of all the shelter strategies available after 

a natural disaster of sudden onset, rapid 

reconstruction appears to be the best: 

it accelerates full recovery and makes 

optimal use of local resources, human 

and material. In the past, some agencies 

have undertaken a 1-2-3 strategy, i.e. they 

provide emergency shelter, temporary 

housing, and then permanent housing. 

Some agencies have taken the shorter 

but still costly routes of 1-3 or 2-3. These 

routes can be wasteful unless the mate-

rials and skills contributed in the first 

instance contribute significantly to the 

final 3 stage of reconstruction.

The emergency shelter needs of survi-

vors may be regarded as a function of the 

time taken to build a house under normal 

circumstances.

In the Van earthquake in Turkey in 1976, there was evidence of families 

beginning to rebuild their own homes at once, and in many cases the impro-

vised shelters form the core of a new house. Here, the provision of tools and 

building materials (or the money to buy them), together with training for safe 

rebuilding, is clearly the most e ective form of relief.
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Policy guidelines
Policies to avoid

1. Determining shelter needs for survivors  

 based on the roles and perceptions of 

assisting groups alone.

2. Designing, manufacturing and stock- 

 piling prefabricated emergency shel-

ter units (other than tents), as this solution 

is too costly and a waste of resources for 

developing countries.

3. Assuming that there will be a direct  

 correlation between numbers of houses 

damaged or destroyed, and numbers of 

families needing emergency shelter.

4. In the case of earthquake disasters,  

 neglecting the emergency shelter 

needs of families who fear to occupy 

undamaged houses, in case of aftershocks 

and subsequent damage.

5. Considering shelter as a product  

 rather than as a process.

6. Erecting large, camp-like concentrations  

  of tents or temporary housing.

7. Building temporary housing as a form  

 of emergency shelter.35 Since tempo-

rary housing is rarely, if ever, replaced 

by permanent housing, assisting groups 

should, whenever possible, by-pass 

Subject to safety 

checks, undamaged 

public buildings may 

provide temporary 

accommodation such 

as this convent in Bolivia 

used to house flood 

victims. These buildings 

should be identified in 

advance of a disaster. 

They may play a signif-

icant role, but this will 

always be limited to the 

need to return them to 

their original function as 

soon as possible.

35. There may be certain exceptions to this, principle where rapid recon 

 struction cannot occur, i.e. in extreme winter conditions, or in the indus-

trialized countries. The evidence from Skopje (Yugoslavia) 1963, Friuli (Italy) 

1976, and El Asnam (Algeria) 1979, indicates that there was a massive demand 

from both the public and the authorities for temporary housing. Reasons for 

this included: high expectations of governmental aid; climatic risk; an active 

private building sector; expectations of very slow reconstruction.
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this option, and move directly towards 

assistance in providing permanent 

reconstruction.

8. Spending all resources for shelter in  

 the emergency period while aid is 

plentiful, rather than earmarking a propor-

tion of these resources for rehabilitation 

and reconstruction, when the need for 

cash, materials and expertise is likely to 

be extensive in scale and prolonged in 

duration.

Policies to adopt

1. A study of the normal (pre-disaster)  

 housing process.

2. Follow the advice already given in  

 section 4.3 (The assessment of survi-

vors’ needs), in order to achieve accuracy 

in forecasts of shelter needs.

3. Provide appropriately designed tents,  

 but only if they are found to be abso-

lutely necessary (caution is needed to 

avoid any conditioned reflex that disaster 

recovery equals the need for tents).

Another response of many families displaced by sudden onset disasters is to 

move in with relatives or friends living in una�ected areas. In some cases o�icials 

may improvise this form of assistance by requisitioning schools or churches, etc. 

however, with the likelihood of overcrowding, and the need for public buildings to 

return to their normal use, such measures are strictly short-term.
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4. Provide building materials and tools  

 for emergency shelter and recon-

struction programmes. Plastic sheeting 

and blankets have been found to be very 

e�ective relief items in all types of natural 

disaster.36 

5. Accelerate the housing reconstruction  

 process to hazard resistant standards, 

consistent with the resources and capabil-

ities of the community.

6. Include land and infrastructure  

 as integral components of housing 

reconstruction.

7. The evaluation and continual monitoring  

 of shelter provision is a vital require-

ment for the development of more e�ec-

tive policies by assisting groups. It is 

proposed that a proportion of all disaster 

assistance, perhaps ten per cent be desig-

nated for this purpose.
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Summary of significant 
developments over the past 
30 years

— In 2005, the Inter-Agency Standing 

Committee established the Global 

Shelter Cluster. In natural disasters, 

the cluster is convened by IFRC and in 

conflicts by UNHCR. 

— Impact of mobile phones; diaspora 

remittances increased and money 

transfers in promoting rapid shelter 

repairs and rebuilding are far more 

widely used:

 This capacity is based on certain 

assumptions: 

 – there are local suppliers of the 

appropriate supplies, such as shel-

ter and building materials, but their 

capacity may not be as e�ective in a 

truly catastrophic event.

 – mobile communication and data 

transfer infrastructure are both 

robust and resilient. 

 – the emergency response system 

focuses on rapid checking of 

and restoration of mobile towers 

and local decentralized) power 

systems.37

— Development of shelter standards as 

part of the Sphere Project (2004 and 

2011).38

— The Use of Tents

 Tents continue to be regarded as an 

unsatisfactory solution and should 

not be considered in isolation. They 

should be complemented by non-food 

items appropriate infrastructure, 

services and support.

— Plastic sheeting

 Since 1982, plastic sheeting has 

emerged as an emergency shel-

ter strategy. As noted in the IFRC 

and Oxfam publication of the same 

name,39 plastic sheeting is a sheet 

of strong, flexible, water resistant or 

waterproof material. Plastic sheet-

ing should be distributed only when 

more durable or superior materials are 

not locally available. Plastic sheet-

ing usually has advantages over tents 

in that the sheeting can be used in a 

multitude of ways, including as part of 

a repair kit of damaged housing.

— Pre-fabricated imported shelters

 The problems associated with pre- 

fabricated imported shelters cited 

in the text still hold, but there is 

increased awareness of the lost oppor-

tunity, caused by importing shelters, 

for the local economy.

— Transitional Shelter

 Transitional shelter has evolved as 

a controversial shelter strategy. 

One school of thought and practice 

proposes a three stage approach 

37. Franklin Macdonald, ex-National Director of Disaster Management  

 Agency in Jamaica

38. Sphere Project. The Sphere Project Humanitarian Charter and Minimum  

 Standards in Human Response, Chapter 4 Minimum Standards in 

Shelter, Settlement and Non-Food Items, Geneva: pp. 240–267, 2011. 

Available at: http://www.sphereproject.org/ 

39. IFRC and Oxfam. Plastic sheeting: A guide to the specification and use  

 of plastic sheeting in humanitarian relief. Geneva: 2007. Available at: 

http://un.org.np/sites/default/files/attachments/2010-06-06-plastic- 

sheeting-2007.pdf
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to shelter and housing, as a default 

position,40 while the opposing view41 

challenges the need for transitional 

shelter, (except for certain extreme 

conditions, such as severe climates, 

urban needs in industrialized coun-

tries, delays in reconstruction because 

of revisions on codes and tenure 

issues). The implementation of tran-

sitional shelter is more complex – it is 

a process rather than a product. The 

transitional shelter concept supple-

ments the Sphere Project minimum 

standards, which are designed to 

meet individual and families’ emer-

gency shelter needs. In Diagram 2 the 

following two alternative options are 

described:

— The three stage approach, including 

transition shelter is indicated below as 

Scenario 1.

— The two stage approach, excluding 

transition shelter is indicated below 

as Scenario 2. This option can only be 

made possible by extending the life of 

immediate sheltering and promoting 

rapid reconstruction.

40. Shelter Centre. Transitional Shelter Guidelines. Shelter Centre. Geneva,  

 2012. Available at: http://www.sheltercentre.org/node/25121 

41. Davis, I. ‘What have we learned from 40 years’ experience of Disaster  

 Shelter?’ Environmental Hazards 10, pp. 193–212, 2011.

Dwelling

Collapse

Scenario 1: Three stage recovery

Scenario 2: Two stage recovery

Disaster

Stage 1
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Collapse
Disaster
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Stage 2 Stage 3

Tent/

Host Family etc.
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Permanent

House

by extending Sheltering in Stage 1 and 

by advancing Stage 3 by rapid reconstruction

Stage 3
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Diagram 2
Scenarios for the shelter and housing continuum
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New shelter strategies have 
emerged since 1982

— Host families

 In many disasters, survivors are able 

to find refuge with host families, typi-

cally from members of their extended 

family or neighbours. Nevertheless, 

host families as a solution is not long 

lasting because of the cost and stress 

put on both host and survivor families. 

— Rental housing

 A variation of host family for survivors 

is rental housing, i.e. paying the owner 

for the use of the accommodation that 

is available. Assisting agencies may 

be able to support this option as well 

but it is more complicated if property 

owners appear to profit unfairly from 

this arrangement.

Shelter following conflict

— The 1982 Guidelines focused on shel-

ter after natural disasters, with little 

attention given to conflict and yet 

more frequently natural disasters are 

occurring in protracted conflict areas. 

Therefore it is important to be mind-

ful of the distinctions between the 

two, for instance the capacity and/or 

appropriateness of the national and 

local government to take the lead in 

allocating roles for shelter and hous-

ing assistance. Furthermore, agencies 

need to determine if the govern-

ment subscribes to their responsi-

bility to provide assistance without 

bias. Additionally, agencies may have 

an extra challenge to strengthen the 

capacity of government when it has 

been weakened by the consequences 

of the conflict.

— There are fundamental di�erences 

between shelter after disaster and 

shelter after conflict. In the short run, 

the challenge of reconstruction after 

conflict is primarily to avoid conflict 

and to contribute to stability and 

national reconciliation. Shelter and 

housing reconstruction programmes 

in post-conflict stands a higher 

chance of success when integrated 

with other peace building strategies. 

The following matrix42 compares and 

contrasts these two scenarios:

42. Paul Thompson developed this comparative table, reviewing the following  

 paper: Barakat, S., Housing reconstruction after conflict and disaster, 

London: Humanitarian Policy Network, Network Paper No. 43, 2003. 

Available at: http://www.odihpn.org/documents/networkpaper043.pdf. 

However, Baraket makes few, if any, references to the di�erences between 

post-disaster and post-conflict housing in this paper.
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After natural disasters After conflict 

Survivors are usually able to return to their home 

community in a matter of days 

Survivors may have been displaced for a long 

period, even decades

Disasters often strengthen social bonds and 

commitment to community, energizing collective 

determination to rebuild

Housing may have been destroyed as part of a 

strategy of ethnic cleansing; reconciliation may 

be a prerequisite for reconstruction 

Land tenure problems are less frequent or 

contested

Legal records may be lost, land tenure or prior 

ownership may be di�icult to determine or 

negotiate, houses may have been destroyed or 

confiscated 

Many disasters result in an outpouring of interna-

tional support

The risk of a return to hostilities may suppress 

international support, investment and recon-

struction activities 

The basic enabling environment of government, 

financing mechanisms, physical infrastructure, 

building material supply, construction labour and 

social networks may still be in place or return to 

operations relatively quickly

The enabling environment may be non-existent 

or destroyed and require considerable time to 

rebuild, especially local authority, security and 

legal frameworks 

Sites of destroyed houses may be unsafe because 

of geological or hydrological reasons

Reconstruction zones may be mined

Appropriate reconstruction usually requires 

improvements to the site and/or construction 

technology

No changes in site or construction technology 

may be required

Shelter and housing reconstruction programmes 

should be designed to maximize the economic 

potential to jump start recovery

The employment of young men and ex-combatants, 

especially in the construction sector, is one of 

the highest priority strategies for peacebuilding 

and must be linked with the other priority strat-

egies of providing basic services and support to 

clean government
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Fig. 01: Interior view
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“ARCHIAID PENINSULA SUPPORTING SEMINAR – CORE HOUSE 
WORKING GROUP”

Ishinomaki (Miyagi), 2012

The Core House was designed for the city of 
Ishinomaki on the Oshika Peninsula, which was 
severely affected by the destruction caused by the 
tsunami in the aftermath of the earthquake of 2011. 

It is a low-cost and expandable model house in-
tended to enhance the reconstruction efforts in the 
region. The idea of “Core House” is an adaptation 
from the one originally introduced by the Indone-
sian architect Ikaputra who conceived a model 
using a small and simple replicable construction 
easily adaptable by community, in the context 
of the reconstruction after the Java Earthquake 
in 2006. Such concept has been translated for 

the Tohoku region into a design that employs a 
local type of Japanese timber construction called 
“Itakura” which uses pre-assembled timber boards 
inserted between the columns, allowing for a fast 
construction process. The system has also been 
updated to meet contemporary standards for fire 
and earthquake resistance. As fishery is one of the 
main activity in area, the design of the Core House 
takes into particular consideration the lifestyle 
of fishermen, such as for example by including a 
covered outdoor space for work activities.
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Fig. 02: Section perspective (scale 1:30)
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Fig. 03: Plan perspective (scale 1:50)
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Fig. 04: Details (scale 1:10)
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Fig. 05: Elevations (scale 1:100)
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CORE HOUSE: A STRUCTURAL EXPANDABILITY FOR LIVING 
Study Case of Yogyakarta Post Earthquake 2006

Ikaputra 
Department of Architecture & Planning, Faculty of Engineering, Gadjah Mada University- Yogyakarta. 

ABSTRACT 

The house reconstruction after Java Earthquake 2006, is an example of how more than 180,000 units house were 
constructed within less than a year. Disaster event—such earthquake—is not only ruining “a house” but also “a life” of many 
families. They lost their house, belonging, and even beloved family. They suffered shortage of supports to revive their owned 
family life. In the same time, support from others, donors, and government were definitely limited. A strategy to cope with 
the issue should be addressed to speed up a house reconstruction for family life revitalization within a lack of resources. A 
core house is one of concepts or models using a small and simple replicable construction which easily adaptable by 
community. This small earthquake resistance house is designed to have economic construction cost so that this approach 
could maximize the number of family impacted. The core house is expected to be expanded by families through process of 
construction support sharing or a subsidized approach among government, donors, and family owned sources.  

Keywords: core house, java earthquake 2006, structural extension, post disaster reconstruction. 

CORE HOUSE:  
THEORETICAL FRAME WORK

The word “core” is similar to the ones of 
“substance” or “essence” which mean the choicest or 
most essential or most vital part of some idea or 
experience.1 Core house can be understood as the 
most essential or most vital part of house for family 
living. The philosophy of the core house is most 
likely fit to the concept of Modernism: efficiency. 
How make a house that is efficient for the family 
need? The concept behind core house is not to 
minimize space but to maximize the use of the space 
for the family life by accommodating their needs in a 
house.2 In the time of post disaster, the core house 
concept can be functioned as a transitional emergency 
relief housing but permanent construction. Bryan 
(2008) explained that the core house would serve as a 
vital building and catalyst for community 
revitalization. But the concept also keeps on the 
approach to maximize the number of households 
impacted when the transitional housing program is 
designed to fulfill the minimum requirement for 
family life after disaster. In other words, the core 
house approach is aimed to maximize the number of 
the beneficiaries.  

The principle of the core house should be flexible 
and expandable. The core house would function as a 
starting point for family growing and accommodate 
the immediate needs and the possible future 

1 See in the web dictionary on wordnet.princeton.edu/perl/webwn
2 See also a web of the core house design consultant defined and 
promoted a core house at http://www.coremodern.com/

development. The possible growing core house is 
defined as a small unit or permanent structure that can 
be extended into a larger house. The core house 
system can be based on structural, architectural, and 
economic ideas.  

The structural system of the core house can be 
developed from two main construction methods. First 
is a system of a core house within a compact module 
that can be prefabricated in a controlled environment 
and easily transported to a building site. (Bryan, 2008)
It is a sort of prefabricated module’s structure. Second 
is a method to extend the core house by simply 
repeating the framing structures. (Golembiewski and 
Wong, 2005) The great strength of the later system is 
that future extensions or adaptations of these homes 
can follow the existing structural axis. The structural 
system developed for the core house, especially for 
disaster relief housing, should consider material’s 
usages and construction techniques which allow local 
community to do extension later on. The modular 
structural system or the possibility to repeat the 
structural frames is the key to sustain the extension. 
Thus, core house is built by the construction of the 
basic structure with the intention to be completed at a 
later stage.  

The architectural system of the core house should 
promote the issue of extend-ability which makes the 
core house be readily expanded in many ways as 
required by by beneficiaries. (Potangaroa, 2005) The 
system should accommodate the process of building, 
of first functioning as family living place, and then of 
keeping on additional room(s) to the core to complete 
the house suitable for the family need later on. The 
system allows survivors move back to their 
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communities or back to the family life immediately 
with minimum standard and expand the house 
according to their own life need over time. The core 
house usually accommodates the possibility to 
customize the house to meet the inhabitant’s specific 
spatial needs. (Bryan, 2008)  The ability to customize 
the core house shows the adaptability of any 
prototype and standardized design to be altered in 
various ways adopting a locality of individual family. 
The architectural extend-ability in the core house 
becomes an important component for social and 
cultural living sustainability required by house design 
post disaster.  

The economic system of the core house in the 
post disaster relief program relies on subsidized 
support program. The subsidized shelter delivery 
program deals with the poorest situation of the 
survivors. They have lost everything including family 
members and livestock, the program would work 
through a subsidized approach. (Luethi, 2001) The 
core house relief program can be developed through 
cash grant which is according to Aysan et.al. (2006) is 
expected to be sufficient for constructing a core 
house, and then, to be expanded out of the savings of 
beneficiaries or the ’top-ups’ of agencies. It is 
different with the relocation program the core house 
for transitional housing program usually utilizes 

existing single lot of the beneficiary. The land 
problem for housing after disaster is usually solved 
first before the core house constructed. In this case, 
the affordability of the housing relief program then 
refers mainly to the requirement of the house program 
that relate to the cost of housing both at initial 
occupancy—the core house—and to the cost over 
established time frame: the expanded house.  

CORE HOUSE: YOGYAKARTA POST 
DISASTER RECONSTRUCTION 

The First question came up when we related the 
core house to Yogyakarta Post Disaster 
Reconstruction is “Why the core house was needed?
In a UNDP’s Draft (2006) titled “Suggested Strategic 
Framework for Sub cluster on Transitional Shelter 
Early Recovery Cluster” mentioned an assumption 
that: 

More than 300,000 families were made homeless 
by the earthquake which struck Yogyakarta and 
Central Java on 27 May 2006.  Emergency 
shelter support (tents and tarps) are being 
distributed one per family.  It is expected that 
support for permanent housing reconstruction 
may be delayed. Permanent housing reconstruct-
tion may take up to two years.  It is essential that 

Figure 1. The Core House Design Principle 
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people have improved shelter to enable them to 
survive until their homes can be rebuilt.  Many 
people have already begun to build their own 
improved shelter.  However, many others do not 
have the materials, tools or skills to build their 
own shelter without assistance. 

The situation of possible delayed support for 
permanent housing reconstruction and the need of 
shelter improvement for family survival while the 
waiting for home reconstruction made the need of 
Transitional Shelter in a high demand. Transitional 
Shelter which is also called as rumah cikal was aimed 
to bridge the gap between emergency shelter and 
durable-permanent housing. It was proposed by 
Shelter Sector Forum for Yogyakarta and Central 
Java Post Earthquake 2006, three types of rumah 
cikal or T-Shelter. Those are called Type A. Seed 
house, Type B. Starter Structure, and Type C. 
Combined Shelter Workplace. The Seed House or 
temporary structure made of materials (timber, 
bamboo) intended for disassembly and reuse, or to be 
used as part of permanent housing.  The Starter 
Structure is an earthquake resistance structure that 
becomes part of permanent house (i.e. foundation and 
frame, or single room, etc.). Mean while the 
Combined Shelter Workplace has been aimed for 
households with home business since many home 
based industries suffered from the earthquake. In this 
case, the core house is most likely similar to the 
Starter Structure T-Shelter. (See Fig. 2) The 
government program on house reconstruction was 
planned to develop minimum 36 sq meters permanent 
house. It is a standardized house size for young family 
planning with two children. The Scheme of the core 
house type and house reconstruction time frame can 
be shown as follows. 

FOCUS OF THE RESEARCH AND THE CASE 
STUDY 

This research is based on one of core house types 
implemented in Yogyakarta Reconstruction Post 
Earthquake. The focus of the study is more on 

observing the structural extension of the core house 
which is done by community. The other two aspects 
of core house—the architectural system extension and 
economic aspect of financial support to extend the 
house—are not as main discussion. However, in the 
discussion the other two aspects can be related to the 
tendency of structural extension by the family who 
lives in.

The observation of the implementation of the 
core house was held in two villages as case studies: 
Kasongan and Kebon Agung. Kasongan was located 
kecamatan Kasihan a sub-district relatively far from 
the fault and categorized into the ring four level of 
vulnerability which has the Ratio of the victims and 
house damage between 1:30 to 1:50. (Ikaputra, 2007) 
Meanwhile Kebun Agung was located in kecamatan 
Imogiri, located near the fault system but it is 
categorized into the ring two level of vulnerability 
(the ratio between 1:17 to 1:23). Understanding the 
nature of the village location, the closer the village 
located to the fault, the higher vulnerability the village 
suffered, and logically the more attractive donors 
came and made a priority to support it. Although the 
Kasongan village was relatively far from the fault, it 
was a famous ceramic craft village which needed to 
be rehabilitated soon due to its role for district 
economic revival. Therefore both of Kasongan and 
Kebon Agung were matched to the purpose of and 
considered by donors.

In the other hand, the case of the core house 
construction in Kebon Agung had a different 
situation. It was implemented in February 2007 when 
the government’s reconstruction program had been 
launched for 5 months. It was the time that almost all 
totally damaged house had been covered by the 
government’s program and some were still 
undergoing construction in that time. This situation 
made more difficult to any donors to find the most 
vulnerable families to be supported to rebuild their 
house. What it was remained as challenge for donors 
to help survivors was a gap between the government 
requirement for house reconstruction and the reality in 
the field. The government policy for house 
reconstruction was “one damaged house one package 

2006 2007 
06 07 08 09 10 11 12 01 02 03 04 05 

Emergency Shelter
(Tents, Tarps, etc.) 

         

Transitional Shelter (min 18 m2)      
Seed house Starter

Structure
Comb. Shelter 

Work Place 
     

   Government House Reconstruction Program 
(The 36 m2 house, Focused on Totally Damage House)

Reconstruction
(continued) 

Figure 2. The Core House within the Shelter & House Reconstruction 

Core House 
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support” neglected that in one house was lived by 
more than one family or generation. Many Javanese 
families live with an extended family—a common 
basic social unit. The selection of beneficiaries came 
into relatively vulnerable village but also had in one 
damage house lived by extended family. 

THE CORE HOUSE DESIGN AND  
ITS GUIDE LINE 

A Core House Design was developed in earlier of 
July 2006, about a month after earthquake. The design 
was resulted from the discussion among community 
figures, university’s student who did Kuliah Kerja 
Nyata (Student’s Community Service Work), and 
Gadjah Mada University. The core house design 
basically has 18 m2 plan size, a minimum standard 
for living units fit SPHERE (2004). The structure was 
proposed by KKN’s student from Civil Engineering 
faculty. It consists of two modules of 3 x 3 m2. The 
two modules of that size became the basic repeated 
frame for structural extension. The module was also 
favorable by the community because the size was 
flexible enough to accommodate their living 
activities. A simple traditional roof so called pelana
which its gable at the front façade was suggested by 
Gadjah Mada University. The extend-ability of the 
core house was directed to the back part of the core 
house (See Fig. 4.) . 

Although the core house principle should ideally 
accommodate issues on structural and architectural 
extend-ability as well as incremental construction 

based on family economic situation, the critical issue 
was still focused on structural one.  As many people 
observed and learned from Java earthquake 2006, in 
most cases, the house structures were brick masonry 
with weak reinforced concrete (RC) (Ohno & 
Rachma, 2006), even many of the half brick masonry 
houses were built without any reinforcement (Boen, 
2006) Based on those structural issues, the core house 
design was supported by construction process 
illustrated the important of reinforced concrete 
framing known as “practical columns and beams”. 
(See Fig. 5). 

In addition to the 9 steps of core house 
construction, “On Spot training” had been done to 
ensure that the construction accomplished the 
structural requirement. Furthermore, a voluntary 
supervision done by educational staffs and students of 
Civil Engineering and Architectural Departments was 
set periodically to construction sites. This mechanism 
became customized by almost all universities of 
which their engineering faculty involved in the post 
disaster reconstruction support.  

THE DISCUSSION ON IMPLEMENTED 
CORE HOUSE EXTENSION 

The Tendency to Extent the Core House  

From the field observation, it was found that in 
Kasongan case almost all core houses had been 
extended (97.22%) within one year development. It 
was only left one house not extended because was 

May June July Aug Sep Oct Nov Dec Jan Feb Mar Apr May June July Aug

2006
200727

NGOs’ T-Shelter (+70.000 units)

Government
Reconstruction
Fund (>180.000 units)

Core House (90)
(Bengkulu Support)

Core House 
(TI Support- 40)

18 m2
Unit cost 

Rp 6.5 million
(700 US$)

+++recycled 
materials

18 m2
Unit cost 

Rp 10 million
(1100 US$)
+recycled 
materials

36 m2
Unit cost 

Rp 15 million
(1600 US$)
++recycled 
materials

18 m2, Unit cost Rp 1.5 million (160 US$)
+++recycled materials

Study cases

Figure 3. Different Time & Context of Implementation 
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lived by an aging person. Meanwhile Kebon Agung 
case, the extended core houses have been reached 30 
% for six month after the core constructed. (See Fig. 
6) The different time frame of implementation would 
be one of reason why the two cases have different 
tendency to extent the house. One year span of time in 
Kasongan gave the possibility to the family to find a 
financial source and donation to develop their house. 
It would be fair if the comparison between Kasongan 
and Kebon Agung were taken with the same span of 
time. However, if we looked at to the size of the lot 
where the core house was constructed in Kebon 
Agung, it can be predicted that it was still left around 
35 % of core houses had possibility to be extended. 
But it was not for 32.5 % of them due to the lack of 
land size for expansion. This prediction shows that 

although both cases would be compared with the 
same span of time, both could not have similar 
achievement. In other words, core houses’ extension 
percentage of the Kebon Agung had never reached as 
high as ones of Kasongan due to the land or lot size. 
The position of the core house implemented at Kebon 
Agung as “a part” of earlier developed house can also 
be the argument why the structure was not extensive 
enough. As we know the core house implemented in 
Kasongan became the “core” of the later stage of 
development. The key element of successful core 
house extension, beside of the time span that allow for 
extension, it is also influenced by the land lot size and 
the position of the core house within the development 
scheme of family (or extended family) plan.  

Figure 4. The Plan and Its extension of Core House 

Figure 5. The Process of the Core House Construction 
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Figure 6. The Tendency to Extent the Core House 

The Modular Expansion of the Structural Frame

The core house utilizes a modular design which 
offers the advantage for the possibility of future 
expansion. The modular design is a standardized unit 
or dimension allows flexibility and variety in use. 
Modular design is an attempt to combine the 
advantages of standardization (within reduction in 
cost, less learning time, lesser customization) in the 
first construction stage with those of customization at 
the later stage.3 The modular design of the core house 
for Kasongan and Kebon Agung has its standardized 
unit based on a small structural unit for non-
engineering building estimated for earthquake 
resistance. The modular unit was developed from a 
structural reinforced concrete frame consists of 
“practical columns and beams” formed approximately 
a double 3 x 3 m2 size plan. This structural frame size 
also is functioned as the core house unit. The 
structural frame can be expanded repeatedly in the 
future for once, twice, three times from the original 
frame.

Core houses in Kasongan and Kebon Agung 
have been extended in various stages. It can be 
categorized into core house expanded by repeating the 
structural unit within 1, 2, 3 or more structural frames. 
(See Fig. 7) The Kasongan case showed to us that the 
inhabitants were really active to expand their core 
house. They did not only add the core house with one 
structural frame, but also with two or three frames in 
almost equal number. In Kebon Agung, most of 
expanded core house were done by adding one more 
structural frame. The Kasongan case proved to us that 
core house has extend-ability towards three more 
repeated structural frame and even more. This means 
that the extend-ability of the structural frame would 
challenge the “ready one” added structural frame in 
both Kasongan and Kebon Agung to expand family 

3 See http://en.wikipedia.org/ wiki/Modular

living space need in the future (except if the lot size 
does not allow). 
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Figure 7. Repeated Structural Module of Extended 
Core House 

By definition of Napier and Meiklejohn (1997)
the core house implemented in Kasongan and Kebon 
Agung can be categorized as “a habitable core 
house” which contains all the main built components 
and is therefore habitable from the outset. The 
habitable core house can take the form of a shell 
house, a small core house or a multi-storey core 
house. By the standard of OHCHR-United Nation 
(2007) on The Human Right to Adequate Housing, a
habitable housing should be provided to the 
inhabitants with adequate space and protect them 
from cold, damp, heat, rain, wind or other threats to 
health, structural hazards and disease vectors. The 
right to adequate housing is also to include and 
guarantee the physical safety of occupants. A 
balanced complementary between spatial needs and 
physical safety should also be considered in a core 
house design so that becomes important factors to 
develop both system of functional and of structural 
expandability. The balanced between structural 
strength and architectural living space, is also required 
by SPHERE’s standard (2004) which includes the 
construction approach for disaster shelter in 
accordance with safe local building practices and 
maximises local livelihood opportunities.  

The extension of the core house both in 
Kasongan and Kebon Agung can be understood by 
observing the direction and the number of structural 
frame added to the core house. Learning from the 
structural extension in Kasongan, most of the 
extended core house has been expanded to the 
direction toward the back part of the core house. (See 
Fig. 8) It is fit to the construction guide line of the core 
house extension. The result of expansion in Kasongan 
proved to us that the structural expansion can be in 
line with the functional extension needs of the 
inhabitant.
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The Compliant & Non-Compliant Extension 

The concept of extension can be used for many 
terms, but always related to act of expanding in scope 
or making more widely available. The plan extension 
means expanding a plan and making more available 
the square meter of a house or building. The extend-
ability of a house relies on the design and its structure. 
The more the structural frame was extended, the more 
the family living space was added. The role of 
structural frame in expansion was highlighted by 
Leupen (2004) by proposing a concept for the 
changeability of dwellings based on permanent 
element i.e. “the frame”. He explained that this 
permanent frame is embodies the building’s most 
important architectural and cultural values, which 
means that building can react to changes in the 
requirements imposed on it over time without 
damaging its essential character. 

Among extended core houses in Kasongan and 
Kebun Agung, it was found that there are two patterns 
of the expansion tendency. The first is a “compliant 
pattern” when the core house was extended in 
compliance with the guideline of structural frame 

extension, i.e. to the back part of core house. The 
second is a “non-compliant pattern” where the 
direction of the extension was not to the direction of 
the back part of the house. The “non-compliant 
pattern” could be developed to the direction of the 
left/right side of the house or a combination between 
to the back direction and to the left/right one. (See Fig. 
9.)

Most of extended core houses in Kasongan and 
some in Kebon Agung were categorized into the 
“compliant pattern”. These indicate that the core 
house design serves effectively to the real situation in 
the implementation. The plan extension can work 
properly with the structural module extension. The 
simple structural extension by repeating modular 
frame is believed to maintain the stability of structure 
to anticipate the coming earthquake. Meanwhile some 
of extended core houses categorized into the “non-
compliant pattern” can be still seen as conforming to 
the structural module if the expansion direction goes 
toward left/right part of the core house instead of to 
the back part. The “non-compliant” part is more to the 
architecture rather than structure. The different 
architecture approach is indicated by the orientation of  

Figure 8. The Axonometric of Core House Extension in Kasongan  
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Figure 9. Plan Extension guided Through the Structural Module 
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the house or roof architecture. The orientation of the 
house can be with its front part not on the roof gable 
but on the lower eave roof (at the length of house 
extension). The alternative roof architecture of the 
core house developed by community was found by 
making the gable roof on the width (3 meters) of the 
core house rather than on the length (6 meters). 
However, this sort of “semi non-compliant” pattern 
still keeps the module fit the structural frame 
extension. The “non-compliant” extended core house 
made two directions both to the back of the core 
house and to the side of the core house. The extension 
can be done first to the back part which consider as 
the main structural frame extension, then to the side 
part (left/right). In few cases, the extension’s 
directions were irregular. (See Fig. 10). 

In one hand, the variety of core house extension 
through structural module—“compliant pattern”, 
“semi-compliant pattern”, “non-compliant pattern”, 
and the irregular one—would give flexibility to the 
core house design. But at the other hand, especially 
the case of “non-compliant pattern” and “irregular 
one” should be observed carefully whether the 
extension’s result influenced the strength of structural 
frame due to the earthquake resistance requirement. 
Therefore, the flexibility in expansion should not only 
deal with the capacity to add square meters to the 
building later, (Spangenberg , 2004) but also how the 
extension could maintain the stability of the structure 
when the new structural frame was added. 

LESSON LEARNT 

Findings of the study proved to us that the 
implemented core house has extend-ability through 
repeating a modular structural frame guiding by the 
extension plan. However, the two study cases showed 
a different tendency to extent the core house.  
- The Fact that Kasongan core house was 

developed and growth further than one of Kebon 
Agung.

- Most of the Kasongan core house extension 
followed the compliant pattern which repeated 
modular structural frame so that the extension 
could maintain the stability of the structure when 
the new structural frame was added. Meanwhile, 
Kebon Agung core house extension grew into 
various tendencies. Some developed within 
“compliant pattern”, some were within “semi-
compliant pattern” and “non-compliant pattern” 

The different time frame of implementation 
would be one of reason why the two cases have 
different tendency to extent the house. The different 
time frame of implementation influenced the technical 

aspect in different context. Reeth (2004) raised two 
issues as the most important prerequisite for 
(implemented) architecture so-called the context: The 
site and the time. He believed that these are the first 
and the most difficult conditions, to ascertain what is 
right in its context, in its place, is to determine which 
projects are just in time. Similar to what Reeth’s 
mentioned above, technical aspects around the 
implementation of core house in Kasongan and 
Kebon Agung can be mentioned into three issues. 
First, it is related to time of implementation, second 
related to the site, and the last issue is related to the 
availability of supports and materials. 

First issue, the different time of implementation 
between Kasongan and Kebon Agung influenced 
significantly to the core house implementation. The 
core house in Kasongan was constructed at first in 
August 2006 (about 2 months after the Java 
earthquake), while one in Kebon Agung was in 
February 2007 (around 9 months after disaster). The 
Kasongan’s core house was constructed before the 
government reconstruction fund for about 180,000 
totally damage’s houses was distributed (October 
2006), while the Kebon Agung’s case was imple-
mented after or during the government reconstruct-
tion’s supports.  

The different time of implementation caused the 
different situation faced by either donor or community 
who constructed the core house. In Kasongan, the 
need of house reconstruction was in very high 
demanded. The budget for a core house which was set 
at Rp. 10 million (1,100 US$) had to be distributed 
less than the plan due to wider beneficiaries target. It 
became Rp. 6,5 million (700 US$) per unit cost for 18 
m2. The beneficiaries in Kasongan had to contribute 
more for their core house construction. This made 
possible because at that time the materials from their 
damage house were still available and ready to be re-
used or recycled.  

The condition was completely different in Kebon 
Agung, the time after the beneficiaries’ family got the 
support from government reconstruction fund. As we 
explained above, the beneficiaries in Kebon Agung 
were a family, who was a member of extended family 
suffered from same totally damaged house. Although 
they were supported by 36 m2 house, they still lived in 
limited space for extended family. The situation in 
Kebon Agung raised the second issues on the site size 
availability. The core house in Kebun Agung was 
implemented mostly when the family has recon-
structed their house by government fund. This means 
that the site has been already occupied a part or large 
part by reconstructed house. The core house should be 
put later on and considered the existing house. This 
situation was more difficult comparing with the 
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Kasongan’s case which used the site relatively open 
and give challenge for do optimum lay-out of the core 
house setting. For some families, they decided to set 
the core house in different site of the main extended 
family. They provided an individual lot’s site owned 
by the extended family. 

The Kebon Agung also faced the lack of recycled 
materials availability to support the core house 
construction. Beside the materials’ cost became more 
expensive in the post disaster reconstruction time, this 
can also be understood that the recycled materials 
belonged to family were used for the house 
reconstruction before the core house implementation. 
Those three issues—time, site and materials 
availability—will give the contextual frame work for 
the discussion of the core house development in this 
study. 
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