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This research confirmed that in of the 3 case studies considered in this project,
temporary or transitional housing that was of higher quality contributed to the improved living
environment for residents during the temporary housing phase. The Mississippi Cottages, used after
Hurricane Katrina in the USA, and wooden temporary housing used in Tohoku after the GEJE, demonstrate the

otential for the reuse of these structures and the future improvement of the system for temporary
ousing provision. In Indonesia, lessons from past disaster contributed to improvements in living
conditions in the temporary and permanent relocation sites. Housing recovery after the volcanic eruption
of Mt. Merapi made use of the experience of community-based planning and principles of expandable core

houses used after the Central Java Earthquake, and used expandable core housing as part of the large
scale housing relocation.




In recent years, as large scale natural disasters
have been occurring more frequently around the
world, the need to help disaster survivors rebuilt
their homes and lives is more critical than ever.
Housing recovery plays a key role in restoring
lives of disaster victims. After the emergency
shelter phase immediately post disaster, most
housing reconstruction relies on some form of
temporary housing to provide intermediate
shelter until permanent housing reconstruction
can be completed. The different problems and
negative impacts that temporary housing can
cause for disaster residents have been widely
documented, from disruption of communities and
social networks, negative effects health and
psychosocia conditions, and a complete lack of
connection to or support for residents to regain
stable and permanent housing. Typical temporary
housing is also a waste of resources, as it is
disposed after use. In response to the to the gaps
and waste of temporary housing, recently support
has been increasing for the idea of transitional
housing as a way to better support disaster
victims through the housing reconstruction
process.

Transitional Housing Guidelines defines
transitional housing as a process within housing
reconstruction that supports residents during the
challenging period of recovery used first after the
2004 Indian Ocean Tsunami.'! Safer Homes,
Sronger Communities, from the World Bank,
also supports transitional housing as benefitting
the housing reconstruction process, which
“begins immediately after the disaster.”
Transitional housing benefits residents by
minimizing relocation and preserving the
investment of time and materials that can be
converted into permanent housing and not
discarded. Housing structures can be transitional
in many ways, for example: movable, reusable,
transformable, or incrementally expandable. The
recovery phase is the least-studied phase of the
disaster cycle’ and many experts specifically
identified the need for more international
comparative research on disaster recovery.
Furthermore, there is a significant lack of
international comparative analysis of transitional
housing in reconstruction. This research carried
out an international comparison study of the use
and impact of transitional housing in cases of
post-disaster reconstruction in Indonesia the U.S.,

and Japan.
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After the Central Java Earthquake (20006),
expandable core house was used in Yogyakarta,
incorporating  transitional  principles  into
permanent house reconstruction. After the
volcanic eruption of Mt. Merapi in 2010 in the
same region, core houses were used once again
for housing recovery, along with temporary and
permanent community relocation. Building on
past research about the use of core houses in
Yogyakarta after the Central Java Earthquake,
one purpose of this research was to investigate
the post-Merapi reconstruction program and the
outcome of using expandable core housing in
these communities.

After Hurricane Katrina in the U.S. (2005),
temporary-to-permanent  Mississippi  Cottages
were provided to some disaster survivors as
temporary housing. The transition to permanent
use was not as successful as planned, but the
Cottages demonstrate flexibility for use and reuse.
There are few published studies about the
Mississippi Cottages as temporary or permanent
housing. The researcher has been investigating
the adaptation and conversion of Cottages from
temporary to permanent use, and one purpose of
this research is to continue to survey and
document the long-term outcomes of the
permanent use of Mississippi Cottages for
disaster survivors in coastal Mississippi.

At the start of this research project, two years
after the Great East Japan Earthquake, most
survivors were living in various types of
temporary housing. From the experiences after
the Hanshin Awaji Earthquake in Kobe, the
negative effects of temporary housing are widely
known. In response to these issues, some
alternative temporary housing has been built.
One of the alternatives to typical pre-fabricated
units, wooden temporary housing—used in
Sumita Town, Rikuzentaka City, and in
Fukushima Prefecture--represents an opportunity
to incorporate the principles of transitional
housing. One purpose of this research is to
investigate the outcome of wooden temporary
housing as a transitional strategy for the
survivors of the GEJE.

Through the comparison these international
cases of housing reconstruction using transitional
aspects, this research contributes to a better
understanding of transitional housing in the
recovery process. In the early recovery phase
after the Great East Japan Earthquake, there is
especially a great need both to learn from
examples of housing reconstruction in other
countries, and also to share the outcome and
lessons from Japan with the world.



The research combined qualitative and
quantitative methods to investigate the three
cases studies in the United States, Indonesia, and
Japan. For all three cases, during field visits,
interviews were carried out with key stakeholders
from government and non-profit sectors,
academic and community associations involved
in the housing provision process, in the
implementation of the respective projects, and in
supporting the residents during the transitional
housing phase. Although originally planned for
each of the three cases, research relying on
questionnaire surveys focused on the case of
housing recovery after the volcanic eruption of
Mt. Merapi in Indonesia, where respondents in
resettlement sites were surveyed about their
experiences with the housing recovery process.

(1) Based on interviews and surveys with
residents, and stakeholders involved in the design,
implementation, and long term outcome of the
Mississippi  Alternative Housing Program, and
the Mississippi Cottages created by this program
and used in the United States after Hurricane
Katrina, the results show that while this program
demonstrated immense potential to address
immediate and long term housing needs after
disaster, the implementation, and especially
timing and lack of coordination with local
government lead to a significant reduction in the
level to which the program could be applied. This
was in spite of the fact that Cottages were
well-built, meeting the goals of affordability and
disaster (hurricane) resistance, and very popular
with residents. Although only 1/3 of Cottages
used as temporary housing were successfully
converted to permanent use by residents, there
are multiple examples of Cottage expansion by
residents and non profits (Habitat for Humanity),
and also reuse by non-profit developers (Mercy
Housing) for affordable rental and owned
housing. Unfortunately, the Alternative Housing
Pilot Program did not lead to any significant
developments in how temporary housing is
provided post-disaster in the United States.

(2) In the case of housing recovery after the 2010
eruption of Mt. Merapi, the local and regional
governments of Yogyakarta Special District
successfully applied the lessons from the 2006
Central Java Earthquake in the same region to
develop a housing recovery process that included
collective relocation to temporary settlements,
followed by collective relocation to new
permanent settlement sites. An expandable core
house was provided to beneficiaries within the
resettlement sites, and also to those households
who rebuilt on individual lots. Based on
interviews with local government, academics,

program administers, and local government, the
use of the core houses as part of
community-based housing reconstruction
allowed for an efficient reconstruction process
that included the community in multiple
decision-making process, and maximized the
available resources to support the beneficiaries.
The varied designs of the houses allowed for
residents to chose the house design that best
matched their needs, and options for siting also
made it possible for extended families to plan and
coordinated the expansion of their houses
together. Most residents were able to make
modest extensions and add finishes (paint, flood
tiles, veranda, roof) in the first few months or
year following construction of the initial core
house. However, some core houses remain in
their original form, which suggests that the
residents were unable to expand them. Others
have been expanded several times, with additions
such as garages or store spaces. Especially in the
resettlement sites, the lot limits mean that many
houses have already been expanded to the
maximum possible area.
(3) In Japan, the use of wooden temporary
housing demonstrates a significant improvement
over the typical prefabricated emergency
temporary housing used after disaster. In the case
of Fukushima, it was found that the pre-disaster
systems and efforts to use local products helped
set the stage for the innovative use of wooden
temporary housing. Based on interviews with
residents and local community leaders, wooden
temporary housing can be confirmed to be an
improvement in terms of living environment and
comfort. However, when faced with the
long-term issues of nuclear evacuation, wooden
temporary housing can play a very limited role.
In terms of the potential for long-term
permanent use or reuse, which could be
compared to the examples of the Mississippi
Cottages in the US and the expandable core
houses in Indonesia, the investigation of wooden
temporary housing in Tohoku there are
unfortunately few examples. In the case of
Sumita Town in Iwate Prefecture, residents (who
are mostly from coastal areas of neighboring
towns) have the option to keep using the wooden
housing unit, or reuse it for a different purpose, if
they can relocate it themselves. Although several
residents have or plan to do this, it seem like it is
not practical unless the resident owns land nearby:.
In one successful example of reuse from
Aizu-Wakamatsu in Fukushima Prefecture,
wooden housing built as temporary units will be
combined and reused as permanent Disaster
Recovery Public Housing. Although this requires
specific ~site improvements, and another
temporary relocation of the residents, this project
demonstrates that at least for a project



administered by the Prefecture level, reusing the
wooden housing structure for permanent housing
is viable. Unfortunately, this is not the case for
many locations, where the condition of wooden
structures built to temporary standards has
deteriorated to the point where they cannot be
reused for the long term.

Results of analyzing the impacts of the
respective programs and their implementation
were presented as academic papers and a keynote
address at international conferences and became
the basis for book chapters. Future publications
in academic journals are also planned based on
the findings of this research.
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