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The government made stocks of thatch and bamboo available so that families to improvise 
shelters. Non-governmental organisations also built many thousands of these shelters.

Photos: Ian Davis 

Housing by a reconstruction organisation built in 1969 following the cyclone, with lean 
to in the foreground. In the village many of the families evacuated most of the concrete 
block housing to live in improvised thatch lean-tos which are climatically more suitable.

Photo: Ian Davis

Details of a model home built out of bamboo and thatch to explain a safer techniques in cyclone resistant housing. It had key 
elements of: a well-anchored central post, triangulation to stiffen the frame, good connections of roof to wall using metal 

connections
Photos: Ian Davis
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India - 1971 - Conflict refugees

Disaster:
Civil War in Bangladesh (then, 
East Pakistan). People were 
displaced into West Bengal

Disaster date:
Start 26th March 1971

Project type: 
Distribution of building 
materials with training 
support

People displaced by disaster:  
10,000,000

Project target population:
7 camps, each of between 
15,000 and 20,000 people, 
with one camp designed to be 
extendable for up to 300,000 
people

Occupancy rate on handover: 
100%

Shelter size
Various

Summary:
The project worked directly on the 

implementation of various projects in the camps. 
These included setting up materials workshops to 
drainage excavation, and also implemented camp 
layout strategies, from which a set of guidelines of 
basic camp planning principles was written later 
that year.

Refugee camps were designed in decentralised 
‘village’ groupings. Construction and upgrading 
was undertaken in three phases: first, meeting 
basic needs, second, sustainable upgrading and 
third maintenance of the camps. Emphasis was 
given first to sanitation and public health issues, 
and then to the emotional and social well-being 
of the inhabitants. From the lessons learned in 
this response, the first ever humanitarian camp 
planning guidelines were developed.

–– Set-up reconstruc-
tion and informa-
tion centre

–– Start of shelter 
and reconstrution 
programme

–– Camp planning 
project commence

–– Ten million families 
flee into West 
Bengal 

–– War of Independ-
ence begins

9 months -

7 months -

 

3 months -

March 1971-

Project timeline

Camp planning guidelines

India

West Bengal

C.11
Case study: 

Clustered camp plan 
Image source: Cuny Center

Case study credit: CUNY Center
See Shelter Projects 2008 for more
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Italy - 1976 - Earthquake

99 The extensive use of mobile homes and hotels 
(in winter) was most successful, in contrast to low 
occupancy of tent campsites.

99 Responsability was decentralised to the local 
authorities. This increased the accountability of officials 
to the disaster victims, even though there were unequal 
performances between some municipalities. 

88 The temporary housing policy, pending permanent 
reconstruction, proved to double the costs of 
reconstruction due to the price of prefabricated units 
and the investments needed to provide sites and 
services. This policy in effect retarded reconstruction.
-- To some extent, pressure from the media and 

politics led to the temporary housing policy.. 

Strengths and weaknesses

Disaster:
Earthquake Friuli, Italy

Disaster date:
6 May 1976
15 September 1976

Number of houses damaged or 
destroyed:

30,527
No. of people displaced:

45,000
Occupancy:

Campsites with tents - very 
low;	
individually distributed tents - 
very low;	
mobile homes - 100%;	
150 railway sleeping cars - very 
high;	
20,000 hotel rooms - 100%;	
25,000 prefabricated houses - 
very high.

Value of damage:
Estimated 1.1 billion USD

Emergency 
Municipalities were responsible for providing temporary accommodation (of the type indicated above) for 

their affected citizens. Workers commuted between their temporary accommodation and the affected villages.
Tents were used from May to October 1976. Hotels and sleeping cars were used in winter. The first temporary 

prefabricated houses were built by the winter of 1976, but the process continued for a number of years.
Reconstruction

Pending the rebuilding of houses to their original form, temporary prefabricated houses were provided on 
specially prepared and serviced sites. All reconstruction was to be to earthquake-resistant standards. This policy 
of building twice, was designed to prevent migration away towards the large industrial centres of the works, by 
providing both short term and long term incentive to stay.

–– Process continues 
for several years

–– Hotels and sleeping 
cars were used

–– First temporary pre-
fabricated houses 
built

–– Tents used

–– Second Earthquake

–– First Earthquake

Winter 1976 –

6 months  –

5 months –

 
 4 months  –

6 May 1976 – 

Project timeline

Shelter construction

Italy

Friuli

Case study credit: 
UNDRO 1982

C.12
Case study: 

Tents were used until winter, after that hotels, and trains 
were used. Afterwards prefabricated houses were built.

Photo: Ian Davis
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Nicaragua - 1972 - Earthquake

Disaster:
7.5 magnitude earthquake 
Managua, Nicaragua

Disaster date:
23 December 1972

Project type: 
Shelters in community-
grouped camp in Coyotepe, 
Masaya

Houses damaged:   
50,000 destroyed, 24,000 
damaged

Project target population:
180 then 360 families 
in tents; afterwards 310 
families in polyurethane 
igloos

Occupancy rate: 
60% of tents, 45% of 
replacement igloos occupied 
on handover

Shelter size
Tent: approximately 12m2

Igloo: approximately 20m2

Summary
Working Working with displaced families, the NGO created a camp layout in Masaya which for the first time 

grouped families into group clusters, and supported community networks. All other camps previously were laid 
out along strict military lines. This new formation resulted in a camp with a much higher occupancy rate than any 
other camp built in response to the disaster, and at much lower costs.

The camp was laid out using square ‘clusters’ of 16 shelters, with a central space for administrative buildings 
and social or recreation areas. The clusters were placed so that the camp could be expanded after the initial 
construction phase. This would allow the camp to have capacity for up to 3,500 people (700 shelters). The layout 
was designed to accommodate either community or individual cooking and washing facilities. The latrines were 
placed outside of all of the shelter clusters along the side of the camp. 

The design also took into account the possibility that the camp would exist for the longer-term, or would be 
upgraded into a permanent settlement. Space was provided for the installation of standard drainage, and semi-
permanent water and sewage facilities.

–– Site returned to 
owner

–– Majority of popu-
lation return to 
Mangua

–– Polyurethane igloos 
provided for rainy 
season

–– US army provide 
tents

–– Camp layout in 
clusters

––
–– Earthquake

18 months – 

12 months –

4 months –

1 month –

Dec 1972-

Project timeline

Planned camp

Managua

Nicaragua

C.13
Case study: Case study credit: CUNY Center

See Shelter Projects 2008 for more

Planned camp for earthquake affectees
Photo: Ian Davis
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Nicaragua - 1972 - Earthquake

99 The extended family system was a highly effective 
'sponge', absorbing the homeless. This may have been 
due in part to rapid urbanization in the previous decade 
which created extensive rural-urban ties. 

99 The private sector played a key role in reconstruction, 
particularly on the periphery of the city.

88  The evacuation policy was the basic cause of the 
waste land that remained undeveloped in the centre 
of Managua until the 1979 revolution. If families had 
been allowed to remain within the earthquake ruins, 
it is probable that rebuilding would have proceeded 
rapidly. Thus, the obvious benefits of anti-seismic 

planning and building construction have to be set 
against the cost and social disruption of such measures.

88 A consequence of the restriction of development 
in the urban centre has stimulated suburban 
decentralization, which radically changed the form of 
post-earthquake Managua. 

88 Polyurethane igloos arrived too late to satisfy 
emergency shelter needs. 

88 The USAID wooden huts were ineffective as 
emergency provisions; they were remotely sited, and 
inadequate attention was paid to infrastructure.

Strengths and weaknesses

Disaster:
7.5 magnitude earthquake 
Managua, Nicaragua

Disaster date:
23 December 1972

Population pre-disaster:
500,000

Number of houses damaged:
50,000

Number of people displaced:
200,000
Note. Of the homeless, 
90 per cent were listed 
as lodging with relatives/
friends, and a small 
proportion were occupying 
improvised shelter.

Value of damage:
Approximately 
800 million USD.

Value of assistance:
226 million USD between 
1975 and 1978.

Emergency 
The government policy was to evacuate Managua city centre. The reasons given were the risks of looting and 

epidemics.  The government provided campsites, in Masaya and outskirts of Managua, and assisted in building 
wooden huts for 11,600 families. Initially, survivors tended to ignore government action, preferring to stay with 
friends and relatives.
Reconstruction

Prior to the Popular Revolution, Government policy was to cordon off the city centre, pending reconstruction 
using new seismic-resistant building codes. Reconstruction was placed under a special ministry. By freezing 
construction in the central area, vast suburban sprawl was encouraged, increasing costs of infrastructure 
development and maintenance, and altering the socio-economic base of the affected population. Housing 
reconstruction was entirely carried out by the private sector. The reconstruction policy was dictated by the 
interests of a small but wealthy land-owning class under the former regime.

–– Polyurethane Igloos 
arrive

–– Wooden huts from 
USA completed

–– Full complement of 
tents arrive and are 
erected

–– 40 tents delivered in 
Masaya

–– 40 tents delivered in 
Managua

–– Earthquake

5 months –

14 weeks –

5 weeks – 

3 weeks –

2 days –

23 December 
1972-

Project timeline

Managua
Nicaragua

Masaya

Case study credit: 
UNDRO 1982

C.14
Case study: Overview
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The US Government donated money to build a total of 
11,635 wooden huts as temporary houses for earthquake 

victims. The first units were completed 14 weeks after 
the earthquake. They were ineffective: remotely sited, 
andpaid insufficient attention to infrastructure: water 

supply, sanitation or road access.
Photo: Ian Davis

The earthquake left large volumes of rubble to deal with
Photo: Ian Davis

Above and Centre: polyurethane igloos arrived too late to satisfy 
emergency shelter needs.  Similar shelters were also deployed in 

Turkey (Gedez, 1970 and Lice 1975) and Peru (1970). they were 
finally abandoned as a system following the experiences in Lice 

(1975)
Photo: Ian Davis
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Peru - 1970 - Earthquake

99 Reclaimed corrugated iron sheets, and the woven 
timber and straw of the huts served a useful function, 
being re-used in permanent reconstruction.

99 The Bayer/Red Cross polyurethane igloos were 
generally well received; 50 per cent were still in use 
six years after the earthquake, but had been modified 
through additions and alterations.

88 The decision to halt all reconstruction activity in 

Huaraz until seismic micro-zoning studies and the 
master plan were completed seriously retarded the 
reconstruction process.

88 The 16,180 conventional houses built were only 
accessible to middle class families.
-- The government decision to relocate some towns, 

due to risks of further mud slides was logical but highly 
unpopular with those affected.

Strengths and weaknesses

Emergency 
The Housing Ministry established an emergency shelter committee to assess the damage, to provide temporary 

shelter and re-establish essential water, sanitation and other services. 12,400 tents were distributed along with 
19 tons of building materials and 602 tons of building equipment and tools. Over 50,000 families received 
corrugated iron sheets for emergency shelter. Emergency camps were established by the Government, broken 
down into family units in a project called Operation Roof. These emergency shelters were formed from metal 
frames, with corrugated iron sheet roofing; 80% of the materials were re-used in permanent reconstruction.
Reconstruction

A government reconstruction commission was established. This commission was to link reconstruction with 
general development programmes (including industrial and agricultural projects). It also had the responsibility 
of establishing new seismic codes for all buildings. It did not to permit the repair of damaged adobe buildings, 
but encouraged the re-use of emergency shelter materials in reconstruction. Over 56,000 houses were built in 
the reconstruction. These were built by the government (10,600 houses), through loans (3180 houses), by other 
sources (2400 houses), and through roofing schemes (40,000) 

–– New anti sesmic 
Building code cre-
ated.

–– Over 56,000 houses 
were built in the 
reconstruction

–– Shelter provided for 
14,130 families 

–– A roof had been 
provided for 50,000 
families

–– Credit available for 
reconstruction

–– Distribution of 19 
tons of building 
material with equip-
ment 

–– 12,400 tents 
erected

–– Initial tents and 
estevas built

–– Earthquake

7 Months -

2months -

 10 weeks -

 1 week -

31 May 
1970-

Project timeline

Shelter construction

Chimbote

Peru

Disaster:
7.9 magnitude earthquake 
Chimbote Peru

Disaster date:
31 May 1970

Population pre-disaster:
2,550,000

Number of houses damaged:
198,800 
Urban:83,500 	
Rural:115,300

Number of people displaced:
500,000

Value of assistance:
44 billion USD from all 
sources, for relief and 
reconstruction.

C.15
Case study: Case study credit: 

UNDRO 1982
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Sudan - 1985 - Conflict

Disaster:
Civil war and famine in 
Ethiopia (Eritrea and Tigray). 
People relocated to camps in 
Sudan

Disaster date:
1983-1984

Project type: 
Planned camps

Population displaced by 
disaster:

Hundreds of thousands
Project target population:

232,000 across 15 camp 
complexes (June 1985), camp 
capacity designed for up to 
640,000

Occupancy rate on handover: 
Unknown

Shelter size
Various

Emergency: 
Refugees were relocated 

from smaller camps. This gave 
time to plan larger camps built 
as a second stage. These sites 
were better organised and 
had better facilities. By bulding 
camps with a hierarchy of shelter 
groupings (cluster-block-sector), 
it was easier for the humanitarian 
organisations manage the sites.

–– Voluntary 
repatriation of 
55,000 people

–– Death rates reduced 
to less than 5 per 
1000 per day

–– Death rates in 
camps rise to 15 per 
1000 per day

–– Measles reported in 
camps

–– Large-scale migra-
tion starts
 

–– First large influx 
of refugees from 
Tigrayuilt

–– Failure of harvest in 
Ethiopia

–– Years of flighting 
between Ethiopian 
gov. and Eritrea and 
Tigray

June 1985 –

April 1985 –

January 1985 –

 
December 

1984 –

November 
1984 –

September 
1984 –

1983 –

1970 –

Project timeline

Planned camps

Sudan

Ethiopia

Eritrea

C.16
Case study: 

Illustration of a block plan for one of hte sites.
Cuny Center

Case study credit: CUNY Center
See Shelter Projects 2008 for more
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Thailand - 1979 - Political conflict

99 Creating a written manual provided a clear checklist 
for the many organisations with limited prior shelter 
experience. 

99 Spaces for expansion within the present camp 
permitted some release of pressure from an increasing 
population.

99 Advocacy of an incremental approach to shelter 
provision allowed for a response to continued influxes, 
and increasing camp populations.

99 Innovations in water and sanitation latrine 

technology (‘aquaprivies’) permitted more flexibility in 
shelter layout design.

88 Although multi-unit longhouses freed up more 
external space in extremely cramped sites, their 
use postponed rather than solved the problem of 
overcrowding, and at the expense of privacy and 
security.

88 Lack of space and poor drainage contributed to 
health problems.

Strengths and weaknesses

Project type: 
Construction of two refugee 
camps 
Development of a manual of 
standards

Disaster:  
Invasion of Cambodia by 
Vietnam, December 1978

Population displaced: 
One million crossed the border 
into Thailand at the height of 
the displacement.

Project target population:
Khao-I-Dang refugee camp 
population increased from
29,000 shortly after opening 
in December 1979, to 130,000 
-160,000 in March 1980, to 
42,000 by 1982. 
Sakeo camp had 28,000 
shortly after opening, then 
17,000 when it closed in July 
1980 (the remaining 17,000 
were transferred to other 
camps).

Occupancy rate on handover: 
100%

Shelter size:
16m2 (but in multi-family units)

Summary
For the first time, clear numeric standards were introduced via the distribution, to each camp, of an 
operations policy and standards manual. This was to ensure equitable minimum services based primarily on 
public health and water and sanitation concerns. Two camps were planned according to these standards, 
using a decentralisation of services, and in later cases a checkerboard layout which provided internal space 
for some expansion.

–– Khao-I-Dang camp 
official closure

–– Sakeo camp closed

–– Resettlement of 
part of Sakeo I to 
other camps

–– Opening of Khao-I-
Dang camp

–– Opening of Sakeo 
I camp

–– Famine in Cam-
bodia

–– Invasion of Cam-
bodia by Vietnam

–– Large-scale dis-
placement

1993 –

1980 –

3 months –

1 month –

October 1979 –

1978 –

1975 –

Project timeline

Camp planning manual

IndiaThailand

C.17
Case study: Case study credit: CUNY Center

See Shelter Projects 2008 for more
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Tonga - 1982 - Cyclone

Disaster:
Cyclone Isaac

Disaster date:
3rd March 1982

Project type: 
A quick impact project; 	
Shelter disaster mitigation

Population displaced by 
disaster:

45,000
Project target population:

6,600 people in 34 villages for 
the small projects programme; 	
95,000 people (entire 
population) for disaster 
mitigation/preparedness 
programme

Occupancy rate on handover: 
Unknown

Shelter size
Various

Summary: 
Because most people 

were able to rapidly repair 
their own houses, quick 
impact projects were set 
up to  allowed villages 
to repair communal 
facilities. Responsibility 
and control for these 
projects were given to 
beneficiary villages. 

In parallel, a project to 
raise awareness of how 
to build back safer was 
established. This included 
numerous illustrated 
information booklets.

–– Publication of final 
draft for other south 
pacific countries

–– Completion of small 
projects

–– Publication of 
manuals

–– Identification of 
Gaps in disaster 
mitigation compo-
nent

–– Start small projects 
disaster assistance 
programme

–– Cyclone Isaac

27 months –

14 months –

12 months –

1 month –

March 1982 –

Project timeline

Community projects

C.18
Case study: 

Tonga

Tying and Bracing techniques
Cuny center

Case study credit: CUNY Center
See Shelter Projects 2008 for more
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Turkey, Caldiran - 1976 - Earthquake

88 Advice was not provided for the improvement of 
traditional adobe or masonry dwellings.

88 The government policy of relocating families in 
other parts of Turkey was interpreted by some critics as 
politically motivated. Few families took up the offer of 
removal costs, or provision of new land and livestock.
-- In the worst winter earthquake in Turkey for 40 

years, authorities feared that vast numbers of survivors 
would die of exposure to the harsh climate. Winterized 
tents, with heating and insulation were requested from 
world-wide sources. The assumed need was probably 

incorrect, as is evidenced by the resourcefulness of 
surviving families, who improvised by half submerging 
makeshift shelters in the ground. 
-- The Government (as in Lice in 1975, page 112), 

adopted a policy to provide prefabricated housing, with 
plans to build 10000 units. No attempt was made to 
provide resources to train local builders in antiseismic 
construction of traditional buildings. 
-- The prefabricated housing policy was underpinned 

by the extensive aid provided by donor governments, 
with particular emphasis on aid from Arab countries.

Strengths and weaknesses

Disaster:
Earthquake Caldiran (Van)
Turkey

Disaster date:
24 November 1976

Number of houses damaged or 
destroyed:

14,450
Number of people displaced:

51,000
Value of damage:

3.2 billion USD
Value of assistance: 

17.4 billion USD for relief and 
reconstruction from external 
sources. Monetary value of 
assistance from inside Turkey 
unknown, but considerable in 
terms of prefabricated housing 
alone.

Occupancy: 
95% occupancy for winterised 
tents; low for other tents 
100% occupancy for self built 
and improvised shelters

Emergency
Survivors were encouraged by the government to move away from the affected area. One designated area 

was the Aegean coast. Prefabricated frame houses built with asbestos panels and timber were constructed after 
winter.

Tents were provided to accommodate families during the harsh winter conditions until prefabricated housing 
could commence in April 1977. Building work was not possible during the winter. There were difficulties in 
obtaining winterized tents, as the entire world stockpile was inadequate.
Reconstruction

The Ministry of Reconstruction and Settlement provided prefabricated housing for all families.made homeless 
by rockfalls. The housing policy was to provide prefabricated homes, and not to rebuild in local building tradition. 
The town of Lice was planned for an eventual population of 20,000, twice the pre-earthquake total.  Some of 
the housing assistance from external sources, notably Libya, incorporated employment provision and shelter for 
animal  shelters.

–– 10,000 asbestos 
prefabricated 
houses constructed 

–– Approximately 200 
families evacuated 

–– Tents, including 
winterized models, 
were provided 

–– Earthquake

April to 
November 

1977 –

2 months –

6 weeks –

 

24 November  
1975 –

Project timeline

Shelter construction

Turkey
Caldiran (Van)

Case study credit: 
UNDRO 1982

C.19
Case study: 
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Turkey, Lice - 1975 - Earthquake

99 Tents effectively met short-term needs. A particular 
quality of Red Crescent policy was to ask surviving 
families to make new tents to replenish the stockpile 
while using their own tents.

88 Of the 463 Oxfam igloos, 44 were damaged, and 
it is probable that fewer than 50 were used. They 
failed on grounds of high cost, timing, fire risk and 
cultural issues. After the experience in Lice, Oxfam 
abandoned the system.

88 The decision to relocate Lice has been very 
unpopular with its residents, and was made without 
their participation. The new site did not possess 
climatic shelter from the hillside, took valuable 
agricultural land out of use, and was initially without 
water supply. The new choice of a flat site may 

have been influenced by the requirements of the 
prefabricated houses. 

88 The capacity of the Turkish Government to build 
prefabricated houses so rapidly (1,568 units in 54 
days) was an achievement. However the houses had 
many deficiencies: climatic and cultural unsuitability; 
no provision for animals; they were too small; and 
they did little to generate local work. Essentially, 
they reflected an urban middle class set of values, in 
sharp contrast to rural values and priorities.
-- Lice was the second major disaster to attract extensive 

financial aid from the Arab world, contributing of 11 
million USD out of 15.7 million USD of external aid 
received, resulting in an imaginative project by Libya.

Strengths and weaknesses

Disaster:
Earthquake

Location:
Lice, Turkey-September 
1975

Population Pre-disaster: 
50,000 (8,100 in Lice town)

number of people Homeless: 
5,000

Number of houses damaged 
or destroyed

16,160
Occupancy:

90% of tents.	
10% of 463 Polyurethane 
igloos were occupied

Value of damage: 
Estimated between 17 
million USD and 34 million 
USD.

Value of assistance:
$34 million (internal sources)	
$15.7 million (external 
sources).

summary
The emergency shelter policy was to provide over 3600 tents through the Turkish Red Crescent, and to 

accelerate reconstruction. Voluntary Agencies followed their own policies, e.g. the Oxfam built 463 igloos.
The Ministry of Reconstruction and Resettlement moved the town of Lice 2 km to the south due to the risk 

of rockfalls at the old site. 
The housing policy was to provide prefabricated homes, not to rebuild in local building tradition. The town of 

Lice was planned for an eventual population of 20,000, which was twice the pre-earthquake total.
Some of the housing assistance from external sources, notably Libya, incorporated employment provision, 

animal shelters, and other benfits

–– 5,805 prefabricated 
houses built

–– 1,568 prefabricact-
ed houses built

–– Tent distributions 
complete

Most urgent tents 
delivered

–– Earthquake

9 months –

8 weeks –

 

2 weeks –

2 days –

September 
1975 –

Project timeline

 

Turkey
Lice

Case study credit: 
UNDRO 1982

C.20
Case study: Town relocation
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Traditional masonry housing in Lice in eastern turkey that was damaged in the earthquake of September 1975. The old town 
of Lice was sited on a steep hillside (vulnerable to rock falls in any future earthquake.) The government decided to move the 
settlement to a new safe location, in a plain at the foot of the slope. However, this land was prime agricultural land. Further 

the hillside provided better protection from northerly winds than the new exposed site. 
Photo: Ian Davis

A family added this porch to their new prefabricated home. It is an example of the 
need for protection for an animal, and also some protection for the door.

Photo: Ian Davis
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Turkey, Gediz - 1970 - Earthquake

99 Residents of Ackaalan argue that a longer period 
in temporary accommodation gave rise to better 
construction of permanent homes due to increased 
time available for construction.

88 The relocation of Gedez has created long-term 
problems, occupants still maintaining close links with 
the old town.

88 Coordination between village communities and 
Government planning officers was not satisfactory.

88 The very swift reconstruction of buildings created 
many problems. Local residents believed that more 
time could have been devoted to the planning process 
with long-term benefits. 

Strengths and weaknesses

Disaster:
7.2 magnitude earthquake 
Gediz Turkey

Disaster date:
28 March 1970

Number of houses damaged:
20,000

Number of people displaced:
90,000

Value of damage:
23 million UsD (at 1970 
value)

Summary
In Gediz temporary shelter was used only for a very short period. in Ackaalan 400 polyeurythane  domes were 

built and occupiedt. Imported labour was used for the clearing rubble.
The Government decided to rebuild Gediz 5 km to the south of the destroyed town. The town of Ackaalan 

was rebuilt on the original site. The government built 9100 apartments in three years.

–– 9,100 apartments 
completed

–– 2,600 apartments 
completed

–– 400 temporary 
polyurethane domes 
erected

–– -Earthquake

1973-

 

mid 1971-

March 1970-

Project timeline

 

TurkeyGediz

Case study credit: 
UNDRO 1982

C.21
Case study: Overview
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Maps of a neighbourhood of the resettlement village of new Muhipler drawn 13 years apart. Left 1971, Right 1984
Illustration: Housing and Culture after Earthquakes / Yasemin Aysan / Paul Oliver / Ian Davis

Polyurethane ‘igloos’ were deployed.  An experiment that was discontinued after the  1975 Lice earthquake
Photos: Housing and Culture after Earthquakes / Yasemin Aysan / Paul Oliver
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–– Some shelters still 
occupied

–– Project completion
56,600 built

–– War over
–– 435 complete.
–– 145,000 planned

–– Order for first steel   
Shelters cancelled 

––  V2 rockets start

–– 500,000 transitional 
shelters promised

–– Over 2 million  
people homeless 

–– War starts

UK - 1945 - Post conflict

99 Large number of houses built in three years
99 Many have remained in use, housing people for 

over 65 years
99 Many owners preferred them to later housing 

schemes, especially multi-story projects, in later years.
99 Houses came fitted with luxury modern conveniences 

such as fridges.
88 Houses cost approximately twice the price of a 

traditional brick masonry house. Units costs were high.
88 Due to multiple designs adopted, economies of 

scale, that were anticiapted through mass production, 
were not made.

88 Underlying issues of land ownership were not 
addressed in the housing policy.

88 Detached bungalows, designed with the long side 
facing the road, required large building plots and 
excessive amounts of  land.

88 A steel prototype was rapidly developed by the 

Country:
UK

Disaster: 
World War 2

Disaster date:  
1939-1945

Project target population: 
Over 2,750,000

Families supported:
156,600 houses built between 
1945 and 1948

Occupancy rate on handover: 
High; many still occupied 65 
years later.

Shelter size: 
57m2. living room, two 
bedrooms, kitchen, bathroom, 
WC and shed.  

Materials Cost per shelter: 
1,300 GBP (1945 prices) to 
1,600 GBP
Compared to 1000 GBP for 
a brick house with three 
bedrooms

65 years –

March 1949 – 

September 1945 –
May 1945 –

 March 1945 –

Febuary 1945 –

September 1944 –
March 1944 –  

Sept 1939 - 

Project timeline

1940s Transitional shelter

Summary
To meet the housing crisis of 1945 at the end of the second world war, the British government built 156,600 
prefabricated houses as a temporary measure over the space of three years.  65 years later, many of these 
houses are still occupied. However the houses were comparatively expensive, and the programme failed to 
address the underlying issues of land ownership.

government to fulfil a political need. Howeveer it was 
later abandoned and as a result, significant funds were 
wasted.

88 Use of asbestos later led to safety challenges when 
miaintaining or demolishing houses.

88 Production was much lower than originally 
expected.

88 Funds were used for temporary rather than  
permanent housing.

88 Temporary housing sites still needed the same 
infrastructure investment as permanent housing would 
have done.
-- Land for the houses was allocated for 10 years. 

However many remin in use, 65 years later.
-- The Ministry of Health (with key responsibility for 

housing) was against the provision of large-scale 
temporary housing, fearing shanty towns would be 
created.

Case study credit: 
Ged Robinson

Strengths and weaknesses

C.22
Case study: 
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Background
Heavy bombing from August 

1940 onwards left two and a quarter 
million people homeless in the UK. 
The deployment of V2 rockets left 
another 500,000 people homeless.

As an emergency measure after 
rocket damage, the government 
supplied UniSeco temporary huts 
and Orlit asbestos cement Nissen 
huts to provide emergency cover. 
Latrines were provided in blocks 
of two. An additional 8500 pre-
fabricated houses were donated 
by USA in 1945. The cost of these 
temporary solutions quadrupled 
during the war. 

Following the bombardments of 
1941, and throughout the war, the 
housing shortage lead to people 
having difficulties in finding houses, 
and landlords demanding large 
amounts of ‘key money’ before 
renting properties. The majority of 
people who had lost their houses 
were hosted by family members. 
Other people squatted disused 
buildings. At the end of the war 
homeless people illegally appropri-
ated redundant army huts.

During the war, the post-war 
housing programmes had been 
delayed, due to strong opposition 
from landowners over the compul-
sory purchase of land that would be 
required. Land usage issues exposed 
the party political tensions within 
the coalition. Sidelining these issues 
meant that a housing policy was 
not in place at the end of the war.

When the war ended, large 
numbers of troops returned and a 

general election was also due; the 
housing crisis became a critical issue 
on the political agenda.

Politically, the situation 
regarding housing was complicated 
by the involvement of different line 
ministries. In England housing was 
primarily the responsibility of the 
Ministry of Health, but addition-
ally the Ministry of Public Works, 
the Ministry of Town and Country 
Planning, the Ministry of Supply, 
the Ministry of Production and the 
Secretary of State for Scotland all 
had responsibilities.

Land ownership
Discussions over land prevented 

a housing reconstruction policy 
from being agreed in the aftermath 
of the war. As no political party 
in the government had a clear 
majority, discussions were held up 
between wealthier landowners and 
those wishing for a more equitable 
distribution of land. 

The government wished to fix 
compensation for land at 1939 
values. This was in a context of 
rapidly rising land prices and 
property speculation with the end 
of the war, and disagreement over 
betterment (betterment is when the 
price of land goes up after it has 
been granted of planning permis-
sion).

Transitional houses
Prefabricated houses initially 

appeared to be a politically perfect 
solution. They would be owned by 
the government, mass produced in 

redundant war-time factories  and 
could be erected on bombed sites, 
avoiding some of the challenges for 
land acquisition. 

A fact-finding mission was sent 
to United States of America to learn 
from the production of prefabricat-
ed shelters. In America, there was 
an existing industry building prefab-
ricated mobile homes. This industry 
had grown significantly during the 
war. 

The prefabricated shelters in 
America included permanent, 
temporary or demountable shelters, 
and portable trailer caravans, whose 
wheels would be removed once 
they were in place. Such houses 
were owned by the United States 
government with local government 
acting as owner representatives. 
Factories were producing over 2000 
trailers per month.

In England however, there was 
no such industry, and a major in-
vestment in equipment would be 
required.

The approach chosen was 
to provide prefabricated struc-
tures with prefabricated fittings, 
including kitchen and bathroom 
units and plumbing systems.

Beneficiary selection
Selection criteria for which 

families would be prioritised to live 
in the prefabricated houses were 
not clear.

"I could have cried when I saw the outside — it 
looked just like a hen-house. But when I saw the 
inside I was delighted" 
House recipient in the Edinburgh Courier 1946

This row of “transitional shelters” in Bristol, built in 
1945 is still occupied in 2010

Photo: Ed Cook
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First prototype – the 
Portal House: 

The first prototype developed in 
secrecy was a prefabricated single-
storey house with two layer steel 
walls. There was an aluminium foil 
lining between interior and exterior 
walls. The houses were built on a 
concrete slab and had fitted steel 
furniture. 

In cold weather, the steel 
prototype suffered severely from 
condensation. Boiling a kettle would 
cause  condensation to run down 
the walls. In low temperatures, the 
condensation would freeze inside 
the walls. It also caused mould to 
form on items stored inside the 
kitchen furniture.

Despite initial commitments to 
build 500,000 of these shelters, It 
was discovered that production 
would enable a maximum of only 
50,000 units in 3 years. An unex-
pected cost of 100 steel rolling 
machines that had to be imported 
was discovered after the Govern-
ment had approved the first funds 
for the programme. A rising cost of 
coal also caused the price of steel 
to rise, and hence the total cost of 
these houses. As a result, produc-
tion of this model was cancelled, 
in total at least 750,000 GBP had 
been lost with the programme.

the Airoh – all alumnium 
construction. Over 50,000 were 
built. The aluminium bungalow 
was the most expensive to 
produce at £1610.

What happened next?
156,600 prefabricated houses 

were produced between 1945 and 
1949, with an anticipated lifetime 
of 10 years. Each house was built on 
its own plot, a significant amount 
of land. 

Of the prefabricated houses 
built, some have remained in use 
over 65 years, although many 
now fail the government’s ‘Decent 
Homes Standard’. In general there 
is now a policy of replacing prefabs, 
although this is moving into rede-
velopment of sites as it is cheaper 
to demolish and rebuild rather than 
continue to repair them.

Later models
Following the failure of the first 

steel prototype shelter, four main 
types of house were later selected, 
which accounted for  90% of the 
final houses constructed: 

•	Arcon – concrete base, steel 
frame and asbestos cement 
exterior cladding. The walls 
were insulated with glass fibre 
and the walls and ceiling were 
covered with plasterboard. 
Nearly 40,000 were built. 

•	Pheonix and the UNI-Seco –
based on a military design for 
an office. The frame was made 
of plywood and timber, with 
asbestos wall sections. Nearly 
30,000 were built.

•	Tarran - a wooden framed 
bungalow with precast concrete 
panel walls. Over 19,000 were 
built.

•	Aluminium bungalow, including 

The prefabricated shelters were expensive to build and 
required large plots of land. After 65 years of use, many are 

now being demolished as they are too expensive to maintain.
Photo Ed Cook
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Yugoslavia (formerly) - 1963 - Earthquake

99 The emergency organization was highly effective.
99 The ability to requisition land contributed to the 

rapid reconstruction of houses. Another contributory 
factor was the massive aid received from Eastern and 
Western European sources (82 countries).

99  Overall there was a balanced, diversified approach 
to shelter provision which satisfied the needs in spite 
of the exposure threat of cold weather, which came 3 
months after the disaster.

88 The tents were not all used.
88 The evacuation policy was only partially effective (all 

returned within 3-4 months).
88 Needs of ethnic minority groups (40 per cent of 

the population) were insufficiently considered by 
authorities.
-- The estimated damage total was US$2,4 billion, 

while the overall cost of reconstruction was in the 
order of US$40 billion.
-- Much of the damage to property can be attributed 

to (a) rapid urbanization in the preceding decade; (b) 
damage to building foundations in the 1962 flood. 

Strengths and weaknesses

Disaster:
6.9 Richter scale earthquake 
Skopje, Yugoslavia

Disaster date:
26 July 1963

Population pre-disaster:
200,000

Number of houses damaged:
30,000

Number of people displaced:
160,000

Value of damage:
1 billion USD (at 1970 value)

Emergency shelter 
A national preparedness organisation assumed control and implemented an evacuation policy. 150,000 

women and children left the city within 3 weeks; 60,000 men were available for cleaning, repairing and erecting 
housing; 1,900 prefabricated ‘temporary’ houses were built by international organisations; they were intended 
for eventual agricultural use.
Reconstruction

A decision was made to requisition land to build 14,000 houses for a total of 70,000 people. Repairs to existing 
houses were undertaken to provide housing for 80,000. A new town plan was designed and implemented. This 
included an international competition for the design of the city centre.

–– Some people remain 
in temporary houses

–– Some people move 
into new prefabri-
cated houses 

–– People move into 
1,711 temporary 
houses

–– Tents stop being 
used

–– 50,000 women and 
children leave city

–– 5,000 tents pro-
vided to 25,000 
people

–– Earthquake

5 months –

 

4 months –

3 weeks –

24 hours –

26 July 1963 –

Project timeline

Shelter construction

Yugoslavia

Skopje

Case study credit: 
UNDRO 1982

C.23
Case study: 
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Map prepared by authorities (using army engineers) immedi-
ately after the earthquake to indicate the sites (in purple) of 
temporary housing. The temporary housing was built with a 
9 month lifetime. These temporary housing sites  inevitably 

became permanent and adversely influenced the layout of the 
future city development.

US army Quonset huts built after the earthquake.  
Top image: taken in 1974,11 years after the earthquake.

Bottom image: taken in 1987, 25 years after the earthuake. Two 
of these huts had been elevated and joined together to form a 

small cinema.
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DFurther reading

Annex
Reference

Documents
Camp management project, Camp Management Toolkit 2008
Available online: www.nrc.no/camp
A comprehensive field manual for camp management organisations and stakeholders involved in camp operations.

Corsellis and Vitale, Transitional Settlement: Displaced Populations, Oxfam publishing, 2005
Available online: www.shelterlibrary.org, hard copies from www.practicalactionpublishing.org
Guidelines for the strategic planning and implemention of settlement responses for displaced populations.

IASC Emergency Shelter Cluster, Selecting NFIs for Shelter, 2009
Available online: www.shelterlibrary.org
Information and specifications on the selection of Non Food Items for distribtution following disasters.

IFRC / Oxfam, Plastic sheeting, A guide to the specification and use of plastic sheeting in humanitarian relief
Available online: www.plastic-sheeting.org
A guide to the use and specification of plastic sheeting in humanitarian operations.

IFRC,The IFRC Shelter Kit, 2010 
Available online: www.shelterlibrary.org
A guide to when and how to use the IFRC shelter kit as well as detaled materials specifications.

IFRC, Owner-driven Housing Reconstruction Guidelines, 2010
Guidelines and tools for implementing reconstruction programmes. Includes programme development, participatory 
process, technical support and financial assistance.

IFRC Guidelines for cash transfer programming
Available online: www.ifrc.org

The Sphere Project, The Humanitarian Charter and Minimum Standards in Disaster Response, 2004 
Available online: www.sphereproject.org
Sets out what people affected by disasters have a right to expect from humanitarian assistance. Includes shelter 
and settlement planning, with standards, indicators and checklists. Revision due in 2010.

Sultan Barakat, HPN Network paper 043, Housing reconstruction after conflict and disaster, ODI, 2003
Available online: www.odihpn.org/documents/networkpaper043.pdf
Review of housing reconstruction experiences and approaches.

UNDRO, (now UNOCHA),  Davis, I., Shelter After Disaster, Guidelines for Assistance, 1982
Available online: www.shelterlibrary.org
(www.reliefweb.int/library/documents/2003/undro-shelter-jul82.htm)
Guidelines and description of shelter provision in all aspects of natural disasters (from preparedness to reconstruction).

UN/OCHA, Transitional Settlement and Reconstruction after Natural Disasters, field edition, 2008.
Available online: www.shelterlibrary.org
Guidelines aimed at strategic planners and implementers of settlement responses. Considers settlement issues for 
people affected by disasters as well as assitance methods to support them in their reconstruction.
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Websites

www.disasterassessment.org
A place where members of the disaster management community can meet to exchange tools and case studies 
related to disaster risk assessment. Shelter Projects 2008 and Shelter Projects 2009 can be found online at this site.

www.humanitarianreform.org / www.oneresponse.info
The home pages of the project to establish clusters as a coordination mechanism. Includes links to the shelter 
cluster and the Early recovery cluster. Contains further reading and links to current documents for major responses.

www.ifrc.org/where
Where the IFRC works: archive of operations updates and reports from the International Federation of the Red 
Cross and Red Crescecnt Societies.

www.reliefweb.int
Up to date information on complex emergencies and natural disasters as well as an archive of information, field 
reports and situation reports from emergencies since 1996.

www.shelterlibrary.org
A library of free documents relating to transitional settlement and reconstruction.

www.youtube.com/user/ifrc
Video channel for the International Federation of the Red Cross and Red Crescecnt Societies. Includes videos of 
soem of the projects in this book.
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By the end of 2009, over 43 million people worldwide had 
been forcibly displaced due to conflict and persecution. 
In addition, during 2009, 335 reported natural disasters 
killed over 10,000 people and affected more than 119 
million people. The corresponding scale of global shelter 
need has required a diversity of approaches that go 
beyond simple design solutions.

Spanning humanitarian responses from over 60 years, 
Shelter Projects 2009 is the second annual compilation 
of  shelter programmes.  The project summaries included 
aim to illustrate some of the project options available 
to organisations working in both post disaster and post 
conflict situations, as well as to support learning from 
the strengths and weaknesses of different projects. The 
focus of this book is on projects that maximise emergency 
response funds to support sustainable recovery.

This document is targeted at:

Humanitarian managers and field shelter programme 
staff from local, national and international organisations 
at all levels of experience.

The International Federation of Red Cross  
and Red Crescent Societies (IFRC) promotes  
the humanitarian activities of National Societies 
among vulnerable people.

By coordinating international disaster relief and 
encouraging development support it seeks to 
prevent and alleviate human suffering.

The IFRC, the National Societies and  
the International Committee of the Red Cross 
together constitute the International Red Cross 
and Red Crescent Movement.

International Federation  
of Red Cross and Red Crescent Societies
P.O. Box 372
CH-1211 Geneva 19
Switzerland
Telephone: +41 22 730 4222
E-mail: secretariat@ifrc.org

www.ifrc.org
Saving lives, changing minds.
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