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The frequency and devastation of disasters, both natural and manmade, are becoming,
both more common and extreme, resulting in large numbers of displaced populations
throughout the world. Combined with population growth, housing shortages in many
regions continue to escalate beyond previous records and based on current trends, are
set to increase further in the coming years. In the context of least developed and
middle-income countries, these are often the worst effected, due to their inherent
vulnerabilities. The built environment, and housing in particular, is often worst
effected by disasters, resulting in large numbers of displaced populations in these
countries. In this context, the permanent reconstruction phase of recovery following
disasters can be viewed as an opportunity to rebuild, in a more sustainable manner,
with beneficiaries and communities central to the process, to help build resilience
against future disasters. Non-governmental organisations (NGOs) are often tasked
with the design and delivery of post disaster housing in many of these contexts. The
purpose of this study is to explore the approach of an international NGO in the design
and delivery of post disaster housing. A case study approach from Sri Lanka with a
leading international NGO is used to explore this complex area. Data collection
utilised included semi-structured, documentation reviews from the organisation and
observation studies form the field. The research findings outline the various design
and project management stages and considerations the NGO undertakes, from
inception to completion of the project. This research offers a unique evidence-based
insight into the real-life practice and decision-making process of an INGO, working in
a challenging post disaster context and contributes to both the theory and practice in
this field.
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INTRODUCTION
The right to adequate housing has being recognised globally as far back as Universal
Declaration of Human Rights in 1948 to current day. The current United Nations
Sustainable Development Goals 2030 make specific reference to the need for
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adequate, safe and affordable housing for all communities and further recognises the
need for sustainable and resilient building that utilises local materials. However,
despite the recognised need and human right for adequate housing globally the level
of housing shortages in least developed countries (LDCs) is at an all-time high and it
is set to continue in this trend in the future. The tangible impacts of these housing
shortages to large populations worldwide include homelessness, poverty and
vulnerability to other natural and manmade phenomenon e.g., natural disasters and
conflict. Conversely it is often man-made and natural disasters that contribute to
housing shortages in many LDCs and increase their vulnerability to future disasters.
The purpose of this research is to explore an INGOs approach to the multifaceted area
of both the design and delivery of sustainable and affordable housing in a LDC and
post disaster contexts. A case study approach with a selected INGO focuses on the
design decision-making and delivery process of the selected INGO and seeks to
establish the various stages and key considerations that are critical to the organisations
overall approach. The study covers aspects from the domains of architecture and
project and design management; all of which are fundamental in the overall process.
Housing and Sustainability
The task of how to respond in the most effective manner to these shortages as a result
of disasters has been a particular challenge for decades to many actors worldwide who
operate in the area of housing provision in these contexts. Various approaches and
responses to addressing the housing need have been employed in the past many of
which have failed to address the complex area of housing design and provision that is
appropriate to its context and best serves the community it is to serve. These
approaches have included top down approaches from governments that fail to engage
the communities and inappropriate design and construction techniques all of which
fail to holistically address the complex and multi-dimensional area of housing design
and delivery and the many different stakeholder involved. Central to the design and
delivery of appropriate housing is the need to ensure that the aspects of affordability
and sustainability are adequately considered and incorporated into the process.
Affordability and sustainability are intrinsically linked and to be affordable; a house
must embrace sustainability principles and be designed and constructed to last (Hayles
2006). In many LDC’s affordability in mainstream housing markets is associated with
economic sustainability often with little emphasis on environmental social
sustainability (Randolph et. al. 2008).
Sustainability is a relatively new concept in LDC’s construction industries and
sustainability, and sustainable construction are not yet an essential part of the
decision-making process (Raffat 2004). This is often attributed to perceived higher
costs and lower levels of social acceptability in the affordable housing market (Sibley
et. Al 2008). Othman (2013), notes that a wide range of challenges exist that affect
delivery of sustainable construction projects in LDC’s outlining 5 main headings
under which they fall which include human development, technical, managerial,
political and the triple bottom line of sustainability (environmental, social and
economic). In order for long term solutions to be implemented all aspects of
affordability and sustainably need to be considered in the decision-making process.
Further barriers to appropriate housing delivery include a lack of expertise and
knowledge by the organisation and communities in post disaster contexts which are
the cause of much housing shortages (du Plessis 2002, Ngowi 2002). The disaster
management cycle consists of 4 stages; 1. Preparation, 2. Mitigation, 3. Response
and 4. Recovery. Post disaster reconstruction forms one part of the cycle and the
687

Bruen, Spillane and Brooks

implementation of long-term post disaster housing takes place in the recovery stage of
the process. The process of reconstruction requires considerable medium- and longterm strategic consideration in order to capitalise on an opportunity to improve on the
built environment that preceded it and build resilience into the community against
future disasters.

RESEARCH DESIGN
The research proposes to describe and interpret the organisations design and delivery
process from inception to completion while operating in a specific environment and
establish causal links in this process to inform a coherent overview of the
organisations overall process. The research questions to be addressed are 1. What are
the stages that the organisation goes through in a project from inception to
completion? and 2. what are the various considerations the organisation takes in to
consideration at different stages of the overall process. The study involves aspects of
research relevant to social science given the human aspect of the study as well as
organisational interactions. Baxter and Jacks (2008) state that a qualitative case study
is a tool that enables researchers to study complex phenomena in their context and
inform professional practice and evidence informed decision making. Yin (2003)
further outlines that qualitative case study use is appropriate when the focus of the
study is to answer “how” and “why” questions or if the researcher wishes to cover
contextual conditions as they feel they are relevant to the topic under study.
Based on the research questions and aim, a case study qualitative approach was
identified as appropriate for this study to better understand the complex environment
in which design making is made in LDCs post disaster contexts. A case study with a
large international NGO organisation was selected. The organisation has extensive
experience in both Sri Lanka and internationally and operates on a global basis in the
design and delivery of low cost and sustainable dwellings to communities in LDCs
and post disaster contexts. A case study in Sri Lanka involving the design and
delivery of 100 post disaster houses following the 2004 Indian Ocean tsunami was
utilised. The study was located in a semi urban context on the outskirts of the capital
city Colombo. The overall objective of the project was to achieve a complete selfrecovery for tsunami affected families and communities to their everyday lives in a
sustainable manner which would result in minimal displacement and a long-term
cohesive community. The case study project utilised a core house incremental
approach to the delivery of the houses. This was utilised as it enabled the community
members to plan for the long-term future while still only having sufficient funds to
build the main house core in the short term with the funds made available. A
participatory design and implementation approach was adopted for the project as this
was believed to be the most effective approach for a long term sustainable community
development by the NGO based on previous experience in similar contexts. Sri Lanka
as a country, offered a wide range of diversity in terms of its context e.g., culture,
geography, climatically and it also had being subject to a relatively recent disaster and
a 30 civil conflict which is was recovering from. The study was undertaken 5 years
after the completion of the initial core houses. This period following completion
enabled the study to assess the success of the project in terms of future expansion of
the core house and how the overall community had developed. As well as the actual
physical construction of the houses, the project also endeavoured to go beyond this
and address the often-overlooked other adverse effects after the tsunami disaster e.g.,
restoration of livelihoods, re-establishing self-confidence, dignity and self-reliance,
restoration of social capital, empowerment of community and restoration of normal
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family life all of which contribute to the long term success and sustainability of the
project. In order to gain a diverse understanding of the context and individuals
involved multiple sources of information was collected and analysed. Data collection
consisted of 4 sources:
1. Literature review of the subject area.
2. Documentation from the case study organisation.
3. 3 Semi structured interviews with head people involved in the organisations
housing design and delivery. The national director of the organisation and the
countries senior project manager and architect were interviewed.
4. Observation and recording of the physical artefact. This involved the author
visiting the community and undertaking a field survey of the dwelling which
included measure and draw studies of the dwellings, post occupancy
evaluation studies to assist in assessing the effectiveness of the organisations
overall approach and if the selected approach was successful 5 years after the
implementation of the housing.
Data analysis utilised a number of approaches appropriate to the various data
collections and aims of the research. These included the following;
1. Cognitive Mapping - Hurby (2006) defines cognitive mapping as a form of
empirical research that uses a theoretical and methodological approach that contends
that cognitive maps represent manager’s (designers and project managers) causal
knowledge. A cognitive map is sometimes called a “causal” map and has 2 main
features, namely concepts or nodes and causal links or arrows between them, where
the direction of the arrows implies believed causality. Cognitive maps are much more
than a graphical representation of what was said in an interview, but they are rather
interpretations of what is meant by the interviewee and the quality of this
representation depends on the quality of the interviewer as a listener and interpreter
(Eden and Ackermann 2004). Fiol and Huff (1992) define cognitive maps as graphic
or visual representation of thought or sense making that locate people in relation to
their information environments and can be linked to decision making. Banxia
Decision Explorer software was utilised for the cognitive mapping process and
analysis. Cognitive causal maps were constructed for individual transcribed
interviews. A global organisation map was constructed from the individual maps for
the overall organisation (Figure 1). Maps were formed with identified colour coded
concepts/nodes that arose out of the interviews
2. Logic Models - Yin (2009) states that pattern matching logic is one of the most
desirable analytic techniques for case study analysis. A logic model stipulates a
complex chain of events over a period of time with repeated cause and effect patterns
where a dependent event at an earlier stage becomes a causal event for the next stage
(Yin 2009). Kaplin and Garrett (2005) describe a logic model as:
a graphic display or ‘map’ of the relationship between a programme’s resources,
activities, and intended results, which also identifies the programme’s underlying theory
and assumptions

Organisation level logic models trace actual events and processes in individual
organisations over time tracing the chronological order of events and highlighting
causal links and patterns emerging for a process. Logic models are also referred to as
process flow charts (PFC) and are useful in providing a clear and simple method of
communication to the various stakeholders of how an individual or organisation
approach a process. Figure 2 represents the selected the logic model that emerged of
the selected organisations for the selected case study.
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Figure 1: Organisation Global Map (Source: Author)
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Figure 2: Logic Model of Organisations Process and Key Stages (Source: Author)

3. Observation studies - the physical artefact that this research relates to is the
dwelling itself which is inhabited by the beneficiaries' this is the physical output of the
design and delivery process which is being studied. The dwellings from the case
study are located in their natural settings and created the opportunity for direct
observations and are another additional valuable source of evidence for the study.
Direct observation from the field involved dwellings been analysed and recorded in
the form of measured surveys, photographs and condition surveys by the researcher.
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RESULTS
A total of 108 concepts were identified in the global map formed from the 3 individual
interviews with each concept falling in to one of 9 identified themes.

Figure 3: Example of case study data collection (Source author)

Central and Domain analysis of the global map using Decision Explorer identified 10
top featuring concepts under various identified categories.
Table 1: Top 10 Central and Domain Analysis from Interviews

Key findings from the interview analysis outlined that the organisation was driven by
specific goals e.g., minimising displacement, wanting to create a neighbourhood and
identifying that there was a need for a process led approach as opposed to merely just
providing housing. These goals were identified and developed through experience
that demonstrated that successful neighbourhoods lead to sustainable communities and
dwellings that will be used along term. Consistent with the literature the organisation
did identify inadequate approaches from the government as a key challenge in a post
disaster context and resettlement. In their experience governments select a site and
layout with minimal overall services in some instances before INGOs are involved in
the projects thus reducing the opportunity to be involved in effective decision making
at the all-important stages at the outset of the project.
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The organisation identified the need for a community participation approach to the
design and delivery of dwellings and from the outset used resources to market their
approach to social housing to get a buy in from the community from the beginning.
This approach was heavily influenced by the organisations knowledge of previous
resettlement and post disaster housing programs undertaken in the country and
elsewhere where the default approach of the government was to resettle in a
conventional way e.g., government bodies decide on community location and design
and beneficiaries have little or no input throughout the process. The participation
process was further implemented by enabling community involvement in the design
process. The organisation undertook community clinics and workshops as a key
activity to finalise dwelling designs with the beneficiaries. The participatory design
stage identified that available funds would not enable beneficiaries to achieve their
desired dwelling straight away so an incremental design and construction process as
well as refurbishing dwellings in-situ where feasible was employed. This approach
enabled the beneficiaries to construct a good quality dwelling with available funds in
the first instance which was designed to be easily expanded on in the future as future
needs and resources became available to do so. In this particular project space was at
a premium and the dwelling was designed to be extended upwards in the future. This
approach informed the technical design process at the initial delivery stage e.g., larger
foundations and sufficient structure and access for future upward expansion as well as
a layout that facilitated future expansion with no or minimal disruption or abortive
work in the initial core dwelling.
Observation studies of the site confirmed that 5 years after the core dwellings were
completed over one third had already extended upwards with an additional story or
part storey and others were in the process of construction of additional living
accommodation or in the process of stockpiling materials for expansion. Feedback
from beneficiaries living in the dwellings was positive in the main in terms of the
dwellings performance in meeting their long-term requirements and aspects of
durability and maintenance. Observation studies highlighted that the dwellings were
well constructed in masonry construction and well ventilated with adequate levels of
natural light, security and personal outdoor space. Social and economic sustainability
outcomes were positive as the community had grown since the completion of the core
houses and dwellings were extended in an affordable manner over time.
Analysis of the data identified a clear process led approach to the overall design and
delivery of projects within the organisation albeit the organisation had no formal
process in place but recognised the need to have one. 3 Clear stages emerged under
which substages were grouped (Figure 2). Stage 1 consists of preliminary work prior
to any design commencing. This stage involved initial community engagement to
make the community aware of the project and its aims and approach and also to
enable a process of selection of eligible beneficiaries. The organisation developed a
clear matrix for assessing potential beneficiaries. It was highlighted that this
preliminary stage can be quite time consuming in the aftermath of a disaster given the
number of displaced people but that it was essential that the process was maintained in
a clear transparent manner to mitigate against any possibility of corruption which is
also prevalent in post disaster contexts. Having selected the eligible beneficiaries this
stage culminated in making all beneficiaries aware of the design and delivery process
and all input and requirements from them as beneficiaries. A particular challenge in
this respect was the existence of critical paperwork such as deeds of previous home
and land ownership much of which was lost or destroyed in the aftermath of the
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tsunami. It is also at this stage the organisation promoted the community working
together as a whole in terms of having a voice and for other practical aspects e.g.,
purchasing power of construction materials in larger quantities at better rates for
greater affordability. All provisional statutory approvals for the project are put in
place at the preliminary stage also.
The second stage involved the overall design of the community and individual
dwellings with participation from the community. This stage was a resource intensive
but essential stage for the organisation as decisions made at this stage had an impact
on the overall long-term success of the project from both an affordability and
sustainability perspective. A community consultation process and meeting location
was established from the outset to enable clear communication on both a community
and individual basis throughout the full process. The design process incorporated
many individual considerations including material type/use, affordability, planning for
future expansion, cultural considerations and individual beneficiaries needs. This
stage was undertaken in conjunction with the organisations in house architects.
The third and final stage involved the implementation of the works with participation
from the beneficiaries. The beneficiary’s involvement was on the individual dwelling
units while larger infrastructure work e.g., drainage, roads, sewer and site preparations
is undertaken usually by governmental contractors given the nature and scale of the
work. In some instances where beneficiaries were not in a position to physically
participate in the dwelling’s construction contractors appointed under the organisation
undertook the work. In instances where beneficiaries did undertake construction
works the organisation provided technical guidance in the form of construction
management from project managers, engineers and architects. The project
management and documentation aspects of the implementations stage of the works
were considered essential to ensure the longevity of the community and protection of
the beneficiaries’ legal interests. These included undertaking all internal and external
completion reports, memorandums of understanding and that the ownership deeds
were in place for the beneficiaries in two family member names. Official handover of
the dwelling would only take place once all documentation was completed and
recorded.

CONCLUSION
The demand for housing globally is projected to continue to rise with LDCs
disproportionally affected in terms of demand. The need for adequate process led
approaches to provide an appropriate housing response is now critical more than ever.
Many current top down approaches from governments and other organisations are
undertaken in an ad-hoc manner and have failed to adequately address the key aspects
of affordability and sustainability and the synergies that exist between both when
implanting projects. The need for useful input from the communities being served is
an essential component in terms of the overall process. The level of involvement must
be of a significant level at the right stages so as to have the required impact on the
overall process as opposed to an insignificant box ticking exercise. This research is
unique in nature in that it enabled an in-depth study to be undertaken of a leading
international housing organisation in the area of sustainable and affordable housing
design and delivery in an LDC post disaster context. The research examined the realworld decision-making process of the organisation with the use of cognitive mapping
and documented the overall approach undertaken by the organisation utilising logic
modelling to identify key themes and approaches undertaken by the organisation for
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best practice. This study provides pivotal new information on the various aspects and
stages involved in the overall complex process. The study’s findings on key themes
that influence design decision makers both confirm findings from the literature review
and provide additional findings. The research crosses the fields of project
management and architecture and contributes to both theory and practice in this field.
The findings are also useful for other stakeholders e.g., governmental organisations,
donors and communities when establishing various project guidelines and
documentation that relates to housing provision e.g., project briefs, criteria to be
adhered to, checklists and building regulations etc.
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