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Introduction
Background
A disaster is defined as "a serious disruption of the functioning of a community or a
society at any scale due to hazardous events interacting with conditions of exposure,
vulnerability and capacity, leading to one or more of the following: human, material,
economic and environmental losses and impacts" (UNISDR 2014). With the increasing
occurrence of disasters, the enormous damage incurred globally every year (Guha-Sapir
et al. 2012, CRED 2018), and the severe consequences for communities, disasters have
become a central topic in global development discourse (UNDP 2004). Although disasters
in themselves are disruptive events, they occur as a result of the existence of "triggering
agents", emerging from either the natural environment or activities of man or both and
the existence of vulnerabilities in the presence of these agents exacerbate disasters
(McEntire 2000a).
A hazard is a dangerous phenomenon, activity or condition that may lead to injury or
fatality, property damage, socio-economic disruption or environmental degradation or
damage (UNISDR 2009). Hazards may be categorised as natural (physical) or
man-made/human induced (technological). They have been further classified as:
geophysical or geological hazards, hydrometeorological hazards, environmental hazards,
biological hazards and technological hazards (UNISDR 2017).
Twigg (2004) identifies vulnerability as the human aspect of disaster. Vulnerability is
multi-dimensional and arises from factors that may be social (e.g. social cohesion, class,
caste), economic (e.g. distribution of wealth, inequality, poverty), physical (e.g.
inadequate designs and poor building construction, unregulated development of the
built environment), environmental (e.g. climate change, poor management of the
environment, indiscriminate use of natural resources), institutional (e.g. weak
governance), political (e.g. political tensions). Studies have attributed the rise in global
disasters due to the impacts of natural hazards on the built environment to rising
vulnerability (Quarantelli 1987, Wisner et al. 2004, Guha-Sapir et al. 2004). For example,
the impact of flooding on poorly constructed houses, built on a flood plain may result in
the collapse of the building and that may impact the users of the building. In this case,
the vulnerability associated with the poor quality and unsafe positioning of the building
is key to the consequences for its users. This particular scenario may not only result in
economic losses but also in injury and/or loss of life. As seismologists say, "Earthquakes
(hazards) don't kill people, collapsed buildings do!"(Jo da Silva as quoted in Reliefweb,
June 2013).
Over the last few decades, the number and damage of documented global disasters
has been on the rise (see Figure 1 and Figure 2). This is due to the increasing complexity
and vulnerability of the built environment and communities' exposure to hazards (GuhaSapir et al. 2012, CRED 2018). The impacts of natural hazards on the built environment
range from physical to social and economic effects and are felt not only by the
communities directly affected but also have repercussions for surrounding communities.
The impact of disasters on the built environment is counted in terms of deaths,
injuries, displacement of communities and extensive damage and destruction of assets
(see Table 1). About 80% of the damage in major disasters relates to housing (Barenstein
and Pittet 2007). Housing is often the most valuable social and economic asset (Ahmed
and Charlesworth 2014, Ingirige et al. 2010). It is a significant loss component in disasters
11

and, particularly in developing countries (Schilderman 2004, Lyons 2009, Ahmed 2011,
Lindell 2013), its loss results in affected communities becoming susceptible to
homelessness and severe humanitarian conditions.

Figure 1. Total number of recorded nature-induced disaster events

Figure 2. Total damage costs from recorded nature-induced disaster events
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Table 1. Some disaster events and their impact statistics from 2000-2015.
Fatalities in
thousands

Disaster
Gorkha earthquake,
Nepal, 2015
Typhoon Haiyan,
Philippines, 2013
Tōhoku earthquake and
tsunami, Japan, 2011
Haiti Earthquake, 2010
Kashmir earthquake,
Pakistan, 2005
Hurricane Katrina, 2005

Displaced
persons in
thousands

8,9 1)

3 500,0 1)

6,3

4 100,0

222,6 2)

Not
specified
2 300,0 2)

73,3

3 500,0 3)

1,8

600,0 4)

19,9

Yogyakarta earthquake,
2006, Indonesia
India

16,3

Not
specified
650,0

Indonesia

16,4

532,9

0,1

13,0

35,4

480,0

2004 Indian
Maldives
Ocean
tsunami
Sri Lanka
Thailand
Bam earthquake, Iran,
2003
Gujarat earthquake,
India, 2001
Marmara earthquake,
Turkey, 1999

5,9

Housing
affected in
thousands

Injuries in
thousands
22,3 1)

Economic loss
in million USD
(estimate)

900,0 1)

19 921,0

1 130,0

2 860,0

6,2

1 148,1

210 000,0

300,6 2)

293,4 2)

7 800,0 2)

69,4 3)

600,0 3)

5 200,0

134,0 (New
Orleans) 4)

135 000,0 4)

40,0

578,0

3 100,0

6,9
Not
specified
Not
specified
Not
specified

100,0

2 100,0

(Aceh)5)

4 451,6

Not
specified

Not
specified

190,0

Not specified

470,1

114,1

1 316,5

8,5

4,8

405,2

8,3

Not
specified

26,8

45,0 -75,0

30,0

40,0 (rural &
urban areas)

500,0

20,0

1 790,0

166,8

1 400,0

2 623,0

17,1

1 000,0

44,0

170,0

20 000,0

(Source: EM-DAT, Nepal Disaster Report 2015, OSSGSA, ERRA 2005-2006, The Data
Center 2016, 5)SUPPASRI et al. 2012).
1)

2)

3)

4)

Statement of the research problem
Post-disaster reconstruction offers an opportunity to reduce vulnerabilities to hazards
(Mitchell 1999, Lewis 2003) and global stakeholders provide substantial resources for the
reconstruction and recovery of disaster ravaged communities (Fengler et al. 2008, Hayles
2010). A significant portion of reconstruction funds is usually allocated to permanent
housing reconstruction (PHR) (Freeman 2007, Lyons 2009, Daly 2011) because it is a
visible investment choice (Freeman, 2007), a major component of the losses inflicted by
disasters (CERA 2012, Chang-Richards et al. 2013) and is considered an effective means
of providing appropriate humanitarian assistance. PHR can reduce the suffering of
displaced persons, improve safety, security, livelihood conditions and restore dignity to
affected communities (Quarantelli 1982, Sphere Project 2011). It can help mitigate risks
and minimise future losses to disasters (Palliyaguru et al. 2006, Kennedy et al. 2008). PHR
enables local capacity building to facilitate the redevelopment of resilient physical and
social environments (Lyons 2009, Ahmed 2011, Berke et al. 2012). It enables the
re-establishment of existing and the provision of new or alternative sources of livelihood
(Kennedy et al. 2008, Niazi and Anand 2010) that are sustainable (Lane 2005, Hayles
13

2010) and it contributes towards the revitalisation of the affected economy and recovery
of affected communities (Barenstein 2006, Barenstein and Pittet 2007, Haigh and
Amaratunga 2010, Lyons 2009, Seneviratne et al. 2013, Ahmed 2011).
Regardless of stakeholders' reasons for supporting PHR programmes, Bradshaw
(2002) and Quarantelli (2005) note that these opportunities for affected communities to
develop resilience to disasters have often been inadequately exploited or missed.
Evaluation reports such as (ALNAP 2002, 2003) identify housing reconstruction as one of
the least successful humanitarian sectoral interventions and studies including
Lloyd-Jones (2006) and Lyons (2009) acknowledge the ineffectiveness and or failure of
PHR programmes. Although stakeholders expect PHR programmes to achieve their
stated objectives, housing interventions for vulnerable communities especially in
developing countries have rather reproduced or even exacerbated vulnerabilities by
rebuilding damaged structures in a similar way as they were before disasters (Kennedy
et al. 2008, Lyons 2009). They have also generally failed to enable effective recovery or
a “bounce-forward” effect (Blaikie 2002, DNS and PASA 2006, Seneviratne et al. 2010;
Pathirage et al. 2010)
Numerous studies (Lloyd-Jones 2006, Lyons 2009, Liu and Liu 2014) have identified
ineffective management of PHR programmes as a key factor contributing to these
failures and Johnson et al. (2006), Johnson (2007) and Ahmed (2011) have identified that
successful achievement of PHR programmes' intended outcomes (disaster risk reduction,
etc.) is dependent upon the effective organisation and management of the PHR process.

Aim and scope of the research
It has been over three years since the Third World Conference on Disaster Risk Reduction,
held in Sendai, Japan from 14 to 18 March 2015 and where global stakeholders adopted
the Sendai Framework for Disaster Risk Reduction 2015-2013 (SFDRR). One of the four
priorities for action set by the SFDRR is: "Enhancing disaster preparedness for effective
response, and to "Build Back Better" in recovery, rehabilitation and reconstruction". Build
Back Better (BBB) advocates the effective management of reconstruction processes to
enable systematic integration of risk reduction measures and to facilitate the recovery
of affected communities in order to strengthen the communities’ resilience to disasters
(Kennedy et al. 2008, Lyons 2009).
To enable preparedness, effective risk reduction and to facilitate the effective
recovery of communities following reconstruction, the aim of this dissertation is:
To develop a framework for the management of post-disaster housing
reconstruction programmes in order to build (communities) back better following
disasters.
To achieve this aim, the following objectives were adopted:
• To identify the challenges affecting the effective management of post-disaster
PHR programmes.
• To evaluate stakeholders' responses towards effective PHR and community
recovery.
• To determine measures for the effective management of Post-disaster housing
reconstruction.
• To develop a framework for the management of PHR programmes.
The following research questions (RQ) were formulated:
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RQ1: What are the management issues that affect post-disaster housing
reconstruction effectiveness?
• RQ2: How should stakeholders respond to ensure effective housing
reconstruction and recovery of affected communities?
• RQ3: What are the measures that can be applied to overcome the identified
issues affecting the management of PHR programmes?
• RQ4: How can PHR programmes be managed to ensure effectiveness and the
achievement of the intended outcomes?
A pragmatic "what works" approach was adopted to investigate these research
questions.
The scope of this research is limited to the reconstruction phase of the disaster
management cycle with a particular emphasis on the management of large-scale,
permanent housing reconstruction processes in developing country contexts. The study
considers the management of PHR interventions at multiple scales and thus involving
multiple stakeholders including national and external agencies, donors and
implementing agencies and the beneficiary communities among others. It does not
consider the details of housing recovery phases before permanent housing.
•

Research significance and contribution
Despite the significant funding invested in post-disaster reconstruction and community
recovery globally, reconstruction programmes have often proven ineffective or failed to
achieve stakeholders' expectations. This has led to reconstructed permanent housing
which has not been suitable for habitation nor sustainable and affected communities
that have not been left better off after PHR programmes. It is thus of major concern to
global stakeholders and policy makers (Schwab et al. 1998, Levine 2007).
The ineffective management of PHR processes has been identified as a major cause of
PHR programme failure and led to calls for further research towards achieving
community resilience to disasters (Liu and Liu 2014). This study aims to develop a
framework for the management of post-disaster housing reconstruction programmes to
improve the management of PHR programmes and thus enable disaster resilience and
development of communities affected by disasters. Specifically, the scientific
contribution of this research is that it compiles, extends and up-dates current knowledge
regarding the management of housing reconstruction programmes and provides
evidence-based, practical guidance for policy makers and practitioners.

Outline of the dissertation
This dissertation consists of six chapters and is based on five (5) published papers.
The introduction provides an overview of disasters and post-disaster housing
reconstruction. It outlines the purpose of the research, the research questions and scope
of the study.
Chapter 1 gives an overview of the research subject from the perspective of the extant
literature and presents the conceptual framework upon which the research approach is
based.
The research methodology is explained in Chapter 2.
Chapters 3 to 5 present the results of data collection in terms of the issues affecting
the management of PHR programmes, the outcome goals of PHR programmes and the
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management measures, which have proven successful in overcoming the identified
issues and achieving the intended outcomes.
The proposed framework for the management of post-disaster housing
reconstruction programmes is presented in Chapter 5 and the conclusions of the
research are presented with recommendations for future research In Chapter 6.

16

Abbreviations
PHR
DRR
SFDRR
BBB

Permanent housing reconstruction
Disaster Risk Reduction
Sendai Framework for Disaster Risk Reduction
Build Back Better
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1 Literature review
1.1 Housing, disasters and reconstruction
Housing is a complex, multidimensional concept that is dependent on the context of
consideration. For example, housing can be thought of as a product (Low and Chambers
1989), a process (Tuner 1976, Agbola 1998), a human right (Nuuter et al. 2014).
Whatever the specific perspective, there is a general consensus around its great
importance to people's well-being. For housing to be acceptable, it must satisfy multiple
criteria including physical and structural quality, location, socio-economic, cultural,
psychological and neighbourhood requirements (Bourne 1981, Rapoport 2001, Aluko
2012).
A major consequence of most disasters, in addition to large numbers of deaths and
socio-economic losses, is the widespread devastation of housing (Barenstein and Pittet
2007). The location, structural integrity and state of repair of housing coupled with the
provision of associated infrastructure and services all contribute to its vulnerability to
hazards and its ability to resist them (Neilson 2004). Affected communities face
homelessness as the provision of housing is significantly reduced and housing demand
increases substantially. In many developing countries, even in the absence of disasters
and despite government investment in housing provision, housing deficits are a chronic
problem (Onibokun 1990). When exacerbated by disasters, the severe increase in
housing demand places enormous pressures on local and national government (Rotimi
et al. 2009). This situation could be substantially improved by building appropriate
housing and associated infrastructure more quickly, efficiently and sustainably. The need
for providing better housing has been the subject of considerable research (Hirayama
2000, Monday 2002, Cernea 2005).
In the aftermath of disasters, there is a clear need for more sustainable housing
reconstruction. In particular, housing provision is expected to aid affected families
providing them with adequate space and enable their continued socio-economic
development (Niazi and Anand 2010). This calls for an appropriate and immediate
construction sector response (Amaratunga et al. 2010) and, particularly, the integration
of future hazard mitigation measures into the reconstruction process (Karunasena and
Rameezdeen 2010).

1.2 The reconstruction phase within post-disaster recovery
Post-disaster recovery efforts are typically classified in three sequential phases (UNDRO
1982, Stephenson 1991, Amaratunga and Haigh 2011) which are described below with a
focus on housing:
1. The emergency response phase: This phase commences immediately after an
event and its objective is to save lives and satisfy the basic needs of affected
populations. At this stage, victims are evacuated and rescued, first aid is
administered and temporary shelters provided. The impacts of the disaster on
properties are assessed and recorded (Stephenson 1991, Pérez-Fructuoso
2007).
2. The rehabilitation and recovery (transition) phase: In this phase, measures are
taken to restore normality to affected communities. Activities at this stage
include repairing and rehabilitating damaged buildings, provision of temporary
and transitional shelter and settlements for displaced persons, restoring basic
18

infrastructure and services and providing psychosocial support to affected
communities (Stephenson 1991, Pérez-Fructuoso 2007).
3. The reconstruction phase: The intention at this stage is to reorganise and rebuild
the affected community to a better state than it was in before the disaster
event. Housing and infrastructure are reconstructed so as to minimise their
exposure to risk and with a view to reducing community vulnerability by
addressing social and economic problems within the affected community to
enable an effective recovery (Stephenson 1991, Pérez-Fructuoso 2007,
Amaratunga and Haigh 2011).
Housing recovery, specifically, can be thought of in terms of the following sequence
of activities:
• Emergency shelter provision (time scale: hours or days after the disaster event);
• Temporary shelter provision (time scale: days after the disaster event);
• Temporary housing provision (time scale: weeks to months after the disaster
event);
• Reconstruction of permanent housing (time scale: months and years after the
disaster event). (Quarantelli 1982, 1995, Mukherji 2017).

1.3 The post-disaster housing reconstruction context
The post-disaster housing reconstruction context is markedly different from that
pertaining to routine construction. For example, the reconstruction environment is
chaotic and dynamic (Davidson et al. 2007, Steinberg 2007), access is disrupted (Chang
et al. 2011; Tas et al. 2011), the availability of resources is limited (Oxfam 2006, Steinberg
2007, Zuo et al. 2008, Chang et al. 2011) and there is particularly high exposure to health
and safety hazards (Davidson et al. 2007, Kennedy et al. 2008).
1.3.1 Challenges in managing housing reconstruction programmes
Several management challenges arise from the characteristics of the post-disaster
reconstruction context which affect intervention effectiveness. These include access,
logistical challenges, health and safety issues and inadequate resources (Davidson et al.
2007, Ophiyandri et al. 2013). These challenges continue to affect all PHR programmes
and failure to adequately manage them leads to beneficiary and donor dissatisfaction,
and it affects the acceptability of the reconstructed housing and the success of
programme delivery (Ahmed 2011). It is therefore important that these issues are first
comprehensively identified and then effectively managed (Delany and Shrader 2000,
Barakat 2003).
1.3.2 The aims of housing reconstruction programmes
Different PHR programme stakeholders have divergent roles and interests and these lead
to various implications and expectations from PHR (Barakat 2003, Siriwardena and Haigh
2011, Barakat and Zyck 2011). One obvious, common objective is the provision of
permanent housing for the affected communities. However, PHR does more than just
provide dwellings. It also opens a window of opportunity which can be leveraged to solve
underlying vulnerabilities within the affected community and to mitigate future disaster
impacts by creating a more resilient built environment (Amaratunga and Haigh 2011).
In addition, it is concerned with improving the health and psychosocial well-being of
affected communities (Mukherji 2017, Barakat and Zyck 2011).
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The literature review indicated some generally applicable outcome expectations for
PHR programmes including the provision of dwellings, reducing vulnerability to hazards,
reestablishment of permanent community, socio-economic recovery of communities
and community sustainability. The Sendai Framework for Disaster Risk Reduction
2015–2030 (SFDRR), however, largely encapsulates these in committing to a “Build Back
Better” (BBB) approach (UNISDR 2015). BBB is one of the priority areas for action within
the SFDRR and it calls for the effective management of reconstruction to ensure
identification of underlying and new disaster risk factors, the systematic integration of
risk reduction measures and recovery of affected communities so that vulnerable
communities develop resilience to disasters. BBB also emphasises the need for
beneficiary communities to engage in the reconstruction process creating livelihood
support and opportunities to facilitate long-term resilience (Lyons 2009). Several earlier
reconstruction guidelines including FEMA (2000) and Clinton (2006) referred to BBB but
they did not present a consistent approach. This led to BBB being reconceptualised by
Mannakkara and Wilkinson (2013, 2014) who produced a comprehensive BBB framework
that considers the physical, social and economic conditions of communities in
post-disaster reconstruction and recovery.
1.3.3 Good practices examples
The extant literature also gives insights into historical reconstruction successes.
For example, the high speed of permanent housing delivery achieved after the 1999
Marmara earthquake in Turkey which was made possible by resettling communities to
safer zones under new legislation, adopting a contractor-driven approach to
reconstruction on the basis of turnkey, lump-sum contracts and design and construction
guidelines focusing on simplicity, structural stability and integrity, time and cost
(Tas et al. 2011). Good practices in terms of planning, institutional development and
beneficiary participation following the Bam earthquake in Iran (Gharaati 2007,
Ghafory-Ashtiany and Hosseini 2008). The adoption of a range of alternative
management approaches to implementation according to local conditions in Gujarat
(Barenstein 2006). The establishment of construction guidelines and approvals and
certification procedures to ensure safe building construction in Sri Lanka following the
2004 tsunami (Ahmed and McEvoy 2010).

1.4 Housing reconstruction delivery strategies
Studies including (Barakat 2003, Barenstein 2006, Jha et al. 2010) identify several housing
reconstruction delivery strategies that can be applied. Selection of an appropriate
strategy depends on several contextual factors such as resource availability, capacities
and experience within the affected community, speed and efficiency preferences as well
as technological, social, economic and cultural considerations (Barenstein 2006,
Davidson et al. 2006, Hayles 2010, da Silva 2010, Chang et al. 2011). Barakat (2003) noted
that no one strategy fits all situations and practical approaches have to be tailored to the
specific post-disaster context.
For further, specific discussion of delivery strategies, they have been associated with
two distinct poles differentiated according to stakeholders' roles - top-down / donor-driven
(or contractor-driven) reconstruction approaches on the one hand and bottom-up /
owner-driven or (beneficiary community-led) approaches on the other (Barakat 2003,
Jha et al. 2010, Karunasena and Rameezdeen 2010).

20

1.4.1 Donor-driven (or contractor-driven) approaches
In applying the donor-driven approach, housing reconstruction is contracted to expert
construction actors who plan, design and rebuild houses either in-situ (in the same
location as the damage or destroyed houses) or ex-nihilo (at a new site) (Barakat 2003,
Barenstein 2006, Karunasena and Rameezdeen 2010, Vahanvati and Beza 2015). The
merits of adopting this reconstruction approach include speed of reconstruction, a skilled
workforce, technical expertise and capacity to ensure quality and it enables the efficient
provision and effective management of resources (Barenstein 2006, Felix et al. 2013).
Problems include inadequate beneficiary engagement where the contractors lack
experience or interest or a clear mandate to engage the beneficiary community and lack
of consideration for beneficiaries' needs. This can lead to the construction of houses that
are inappropriate and, thus, negatively impacts the acceptability, maintainability and
sustainability of housing reconstruction programmes (Barenstein 2006, Shaw and Ahmed
2010, Vahanvati and Beza 2015).
1.4.2 Owner-driven (or community-led) approaches
The importance of beneficiary community engagement to the success of housing
reconstruction programmes is emphasised in the literature (Ganapati and Ganapati
2008, Lawther 2009). Owner-driven reconstruction approaches exist in various forms,
e.g.:
• owner-driven without implementing agency;
• owner-driven with implementing agency; and,
• participatory approach (Barenstein 2006; Barenstein and Iyengar 2010;
Vahanvati 2018).
Adopting owner-driven or community-led approaches does not necessarily imply that
the beneficiary community is directly involved in the reconstruction itself, but it does
imply that the beneficiary community is placed at the centre of the decision-making
process throughout the PHR programme and that beneficiaries are provided adequate
and appropriate support (e.g., in the form of building materials, training, financial,
technical services, supervision, etc.) by external agencies and local authorities to ensure
programme success (Barakat 2003, Barenstein 2006, Jha et al. 2010, Chang et al. 2011).
Owner or community-led approaches have become increasingly popular with donor
agencies and, when effectively used, have delivered fast, cost effective, high quality and
culturally appropriate houses, employment and livelihood benefits. They have helped in
restoring dignity, overcoming psychological trauma, community empowerment and
capacity development and led to early occupation of housing units and better long-term
maintenance prospects (Barakat 2003, Barenstein 2006, Gharaati 2006, Fallahi 2007,
Schilderman and Lyons 2011, Vahanvati 2018). However, owner-driven approaches are
no panacea and their success depends on factors including other project stakeholders,
management processes and resource availability. Their appropriateness can also be
limited by the technical complexity and scale of reconstruction (Barakat 2003, Barenstein
2006, Lizarralde and Massyn 2008, Lawther 2009).

1.5 Conceptual framework for the management of post-disaster
housing reconstruction programmes
On the basis of the aims of the research and the results of reviewing the extant literature,
a conceptual framework was proposed which framed the research problem in terms of
the management issues arising from the post-disaster context and the management
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measures (initially referred to as management strategy elements) necessary to mitigate
these issues and achieve the desired outcome goals of housing reconstruction.
The conceptual framework is illustrated in Figure 3.

Figure 3. Conceptual framework for the management of post-disaster housing
reconstruction.
Publication I: An analysis of issues for the management of post- disaster housing
reconstruction and Publication III: Analysis of Measures for Managing Issues in
Post- Disaster Housing Reconstruction report the detailed results of the literature
reviews that were carried out during the course of this research. Publication I also
describes the conceptual framework and its derivation in greater detail.
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2 Research methodology
2.1 Philosophical position
A research study should be founded on a philosophical view-point (Amaratunga and
Baldry 2001). This philosophical view establishes the source and nature of knowledge
development (Bajpai 2011) and helps to determine appropriate methods by which a
research study can be conducted (Kulatunga et al. 2007). Since this research aims to
develop a practically useful framework for managing post-disaster housing
reconstruction, it is deemed suitable to approach the study from a pragmatic stance of
"what works" in order to find effective answers to the research questions. It is accepted
that, for some of the research objectives, the researcher's background plays a significant
role in the study. Similarly, the study results are largely determined by the backgrounds,
experiences and values of the research participants i.e. the article authors and expert
interviewees from whom data were collected.
Research philosophy may be considered in terms of its ontology, epistemology and
axiology. Ontology is "the study of being" (Crotty 1998) and is concerned with the nature
of reality and the assumptions we make about reality (Easterby-Smith 2008). It is
associated with "how things really are" and "how things really work"(Denzin and Lincoln
1998) - suggesting realism and idealism as two polar ontological assumptions.
Epistemology concerns the requirements for approaching a research study to yield
acceptable and valid knowledge (Saunders et al. 2009) - it may be objective or subjective
(Eriksson and Kovalainen 2008). Axiology concerns the nature of values and the basis for
value judgments (Sexton, 2003). The researcher's personal values, beliefs and
experiences may either be accepted to influence the research giving rise to (value-laden)
interpretivist research or the researcher may attempt to be unbiased regarding values
(positivist, value-neutral research) (Saunders et al. 2009).
Consideration of the research objectives led to the appreciation that knowledge
would be derived from both existing social phenomena (suggesting an idealist ontology)
as well as being drawn from outside the social phenomena (suggesting realism). Data are
largely qualitative, collected through content analysis of the academic and grey literature
and from interviews - implying interpretivism and subjective epistemology. Axiologically,
the study appears primarily value-laden in terms of its relationship with the researcher
but aspiring to a value-free result in the form of an effective management framework
where its effectiveness is independent of the researcher. The pragmatist position allows
these inconsistencies and the development of knowledge without commitment to a
particular interpretation of reality. It accepts that research occurs in varying historical,
social and political contexts and allows for the application of different research
approaches to data collection and analysis for knowledge development (Creswell 2013,
Dainty 2008). Pragmatists are primarily concerned with the utility of the adopted
approaches to understanding and solving the research problem (Rossman and Wilson
1985).

2.2 Research design
The research process (Figure 4) commenced with an initial review of the case study
literature on post-disaster permanent housing reconstruction (PHR) in order to gain an
understanding of the factors and challenges affecting PHR management. This was
followed by a systematic review of literature upon which the conceptual framework
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(illustrated in Figure 3 in the preceding Chapter) was derived. In accordance with the
conceptual framework, initial lists of PHR management issues, outcomes and measures
were developed on the basis of an evidence focused review of the 'grey' (practitioner)
and the academic literature. A parallel case study served to elaborate the build back
better (BBB) principles with respect to the desired outcome goals of PHR interventions.
A survey of experts' opinions was then conducted to clarify and finalise the management
issues of PHR and appropriate measures to mitigate them. All the identified measures
were subsequently synthesised into a framework for PHR management.

Figure 4. Research Process
2.2.1 Review of historical case studies
Historical case studies reported in the academic literature were first reviewed to identify
successes and failures of past PHR programmes and understand the management
challenges they faced. This led to the identification of PHR management successes and
good practice examples as well as failures and poor practice examples and, from these,
an initial list of issues that influence reconstruction effectiveness was derived (Bilau
et al. 2015).
2.2.2 Systematic literature review
A systematic literature review was then performed to identify:
• the characteristics of the PHR context;
• successes failures and issues of past PHR initiatives;
• existing approaches to PHR management; and,
• the outcome goals of PHR.
The literature search was carried out in January 2015. It involved keyword searches of
six databases selected for their comprehensive coverage of peer reviewed journal
articles and conference proceedings (Web of Science, EBSCO Host, Scopus, Science
Direct, Proquest Science (Journals), and Emerald Insight). The articles returned as search
results were then individually screened by their titles and abstracts for relevance before
being exported into an EndNote library and using the EndNote software to eliminate
duplicates. 141 papers were thus identified as relevant and they formed the body of
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literature from which data were collected, findings drawn and a conceptual framework
for PHR management was derived (Bilau and Witt 2016).
2.2.3 Evidence focused review
The conceptual framework led to an "evidence focused” review of academic and grey
literature to identify measures for effectively dealing with the PHR management issues
already established. Evidence focused reviews are widely used within the international
development and humanitarian sectors where evidence and insights are drawn from
case studies, opinion surveys, project reports, etc. In this case, a flexible evidence
focused review method was adopted from Hagen-Zanker and Mallett (2013) as shown in
Figure 5.

Figure 5. Stages of an evidence-focused review (Source: Hagen-Zanker and
Mallett,2013)
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In addition to scientific articles sourced from academic databases (the databases
being the same as for the systematic literature review described above), grey literature
was sourced from 3 online databases (www.humanitarianlibrary.org, www.alnap.org,
publications.arup.com). This yielded 76 journal papers, 15 conference proceedings,
25 books (including working papers and guidelines from donor organisations), 12 project
reports and the contents of 28 humanitarian practitioner / donor websites.
A comprehensive desktop study of these sources resulted in the identification and
analysis of PHR management issues and corresponding measures to overcome them and
achieve the intended PHR outcome goals (Bilau et al. 2017).
2.2.4 Case Study
Amaratunga and Baldry (2001) describe the case study as a research strategy focusing on
understanding the dynamics present within a single setting. Yin (2009) defines case study
research as “an empirical inquiry that investigates a contemporary phenomenon within
its real life context, especially when the boundaries between phenomenon and context
are not clearly evident”.
An exploratory case study of the post-disaster housing reconstruction and recovery
context was conducted in Lokoja, Kogi State, Nigeria. This reconstruction followed the
2012 flooding in Nigeria in which 7.7 million people were affected and approximately
600 000 houses were damaged or destroyed. During October and November 2015,
31 semi-structured interviews were conducted with representatives of stakeholders
involved in the PHR programme.
The survey tool was designed on the basis of "Build Back Better" (BBB) expectations
under the Sendai Framework for Disaster Risk Reduction 2015-2030 (SFDRR) and the BBB
framework of Mannakkara and Wilkinson (2014). The case study established that the BBB
framework provided a robust set of universally applicable principles in relation to
outcome goals which PHR programme success could be measured against (Bilau et al.
2016).
2.2.5 Expert Interviews
The final phase of data collection comprised seventeen (17) in-depth, semi-structured
interviews of between 60 and 90 minutes conducted with PHR experts. Expert
respondents were identified using a purposive snowballing technique (Flick 2014). They
represented a wealth of PHR experience in developing countries including Bangladesh,
Haiti, India, Indonesia, Iran, Maldives, Malaysia, Nepal, Pakistan, and Sri Lanka working
as policy-makers, practitioners and researchers with multi-lateral donor agencies,
reconstruction management agencies, International Non-Governmental Organisations
and higher education institutions (Bilau et al. 2018a, 2018c). The intention of the expert
interview survey was to fill gaps in the data, to minimise bias, triangulate the data
collection sources and methods, and thus increase the validity and reliability of the
findings (Malalgoda and Amaratunga 2015).
The interviews were audio recorded with the consent of respondents, then
transcribed and analysed by coding and classification according to both pre-defined and
emerging themes using NVivo 11 qualitative content analysis software. This led to a
clearer understanding of the issues, goals, measures and complexities of the PHR
context. The findings were synthesised with those obtained earlier from the literature
reviews and the case study and served to finalise and validate the issues, outcome goals
and corresponding PHR management measures. Subsequent integration of the resulting
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measures and their organisation with respect to time enabled the development of a
framework for the management of PHR programmes.
Publication III: Research methodology for the development of a framework for
managing post-disaster housing reconstruction gives a more detailed account of the
research methodology for the study.
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3 Management issues that affect post-disaster housing
reconstruction
Several recurring issues or challenges arise in the post-disaster reconstruction context
that affect the management of PHR programmes. Poor management of these issues by
implementing agencies leads to ineffectiveness and failure to achieve the objectives for
which the programmes were initiated.
Management issues were identified from a systematic review of the literature and
from expert interviews. They are presented below where they have been organised into
categories and the issues under each category are ranked from most to least significant
according to the number of experts who made reference to them in the experts’ opinion
survey.

3.1 Coordination and communication issues
Numerous stakeholders are involved in large-scale housing reconstruction programmes.
Successful management of PHR programmes relies on the collaboration of stakeholders
at different levels and hence the need for effective coordination and communication.
Significant challenges arise with respect to coordination and communication in
reconstruction and these issues were identified as (ranked in order of importance):
• (1) Poor or unfair distribution of roles, responsibilities and resources;
• (2) Inadequate communication between stakeholders due to a lack of
communication tools, communication gaps, lack of stakeholder cooperation;
• (3) Insufficient capacity of local institutions resulting in poor coordination of
stakeholders and a lack of trust among agencies;
• (4=) Unclear delineation of implementing agencies' responsibilities resulting in
gaps, overlaps and duplication of efforts, confusion and resource wastage;
• (4=) Insensitivity to community needs on the part of donor agencies leading to
resentment and lack or inadequate beneficiary participation.

3.2 Financial management issues
Large-scale housing reconstruction programmes are financed by multiple funding
sources with differing conditions, accounting requirements and financing time-frames
associated with each of them. The inability of management and implementing agencies
to meet the conditions set by funders gives rise to financial management issues that
negatively affect PHR programmes. These are presented (and ranked) below:
• (1) Nonremittance or delayed remittance of donor funding pledges due to a lack
of donor confidence (e.g. resulting from corruption, lack of transparency and
accountability, etc.) and associated with cash flow constraints;
• (2=) Rigidity of the recipient countries' budgetary systems in conjunction with
stipulated spending deadlines;
• (2=) Lack of sufficient institutional capacity in the recipient country to properly
manage and disburse donor funds, including deficiencies in financial
management, accounting and reporting systems and standards.
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3.3 Human resource issues
By definition, disasters involve the serious disruption of communities. Therefore,
reconstruction programmes are often beyond the capacity of affected communities and
their local construction industries and acquiring the requisite human resources to
facilitate effective management and implementation of PHR initiatives constitutes a
major challenge. Human resource issues identified in the study are listed (with rankings)
below:
• (1) The lack or shortage of readily deployable experts, local builders and skilled
workers;
• (2) Tensions between upward pressure on wage and salary levels in the
reconstruction environment and the financial constraints to paying the required
wages or salaries. This affects the engagement and/or retention of key human
resources;
• (3) The lack of adequate local human resources suitable for strategic and
implementation management level roles to drive the formulation of
appropriate policies and strategies for PHR;
• (4) The high demand for quick and extensive mobilisation and recruitment of a
skilled workforce to facilitate PHR programme implementation in conjunction
with the high labour turnover resulting from seasonal changes, competition
between implementing agencies, low job satisfaction and inadequate
motivation;
• (5) Tensions between the local workforce and workers sourced from outside the
local community to fill human resource gaps leading to political and trade union
issues;
• (6) Cultural issues in relation to local communities' acceptance of imported
human resources, new (graduate) engineers and the challenges faced by
imported workers (e.g. in obtaining visas, work permits, etc.).

3.4 Health and safety issues
The post-disaster context is often dangerous and health and safety issues arise from the
existence of underlying risks and the presence of hazardous materials, unsafe structures,
debris, damaged infrastructure, contaminated water and salvaged materials all of which
pose risks to reconstruction workers and affected communities.
Identified health and safety issues include:
• (1=) Insufficient awareness of health and safety risks present in the
reconstruction environment;
• (1=) Inconsistent health and safety standards among donors and implementing
agencies and inadequate adherence to and enforcement of approved building
codes (including health and safety regulations) and guidelines for housing
reconstruction;
• (3=) Utilisation of substandard and hazardous salvage materials;
• (3=) Massive transportation of materials producing unsafe environmental
conditions;
• (3=) Cultural and attitude problems towards adherence to health and safety
policies and guidelines and a lack of commitment to health and safety.
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3.5 Logistics and supplies issues
The demand for materials and other components for the implementation of large-scale
PHR programmes is significant and unpredictable. This necessitates a high degree of
expertise to manage logistics and supply chains to ensure adequate resource deliveries
for PHR operations. Logistics and supplies challenges identified in the research are
(ranked):
• (1) Increased prices of materials and inflation affecting resource supplies and
overall reconstruction costs and potentially reducing the quantity of housing
provided;
• (2=) Delays in procurement processes and resource supplies due to the scale of
resource needs;
• (2=) Increases in transportation costs and access difficulties resulting from a lack
of or damage to roads, infrastructure and services;
• (4) Materials shortages resulting from disrupted local resource markets and the
high demand of materials due to concurrent, large-scale reconstruction
projects;
• (5=) Requirements to import materials and difficulties in clearing imported
materials;
• (5=) Disrupted and inadequate local supply chains and poor supply quality.

3.6 Workmanship and quality issues
Workmanship and quality issues are a common feature identified with large-scale
housing reconstruction programmes which may lead to rework, low acceptability and
even rejection by beneficiaries. The identified workmanship and quality challenges are:
• (1) Inadequate training and mentorship, supervision and inspection with
insufficient regulatory mechanisms to enforce building codes, construction
guidelines and quality management procedures during implementation;
• (2) Use of poorly skilled labour, poor quality materials and technology for
construction;
• (3=) Inadequate pre-qualification of implementing agencies, and lack of
competency on the part of implementing agencies including corruption;
• (3=) Poor assessment of worker skills, inadequate beneficiary participation and
workforce motivation;
• (5) Use of spontaneous imported labour resulting from pressures to build
quickly and short-term delivery targets.

3.7 Monitoring and control issues
PHR programmes require adequate monitoring and control to ensure that their intended
outcomes are achieved. The most significant monitoring and control issues identified are:
• (1=) Inadequate capacity of local institutions to facilitate the necessary
monitoring functions for concurrent reconstruction of housing often over a wide
geographical area;
• (1=) Inadequate participation of beneficiaries in the monitoring process;
• (3=) Inadequate implementation planning arising from a lack of capacity and
stakeholder pressure for quick reconstruction;
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(3=) Inadequate or insufficient technical personnel for project monitoring,
evaluation and control and the provision of inconsistent standards (for design
and specification);
• (5=) Lack of autonomy / political influence on monitoring parties for
compromise, corruption on the part of stakeholders involved;
• (5=) Ineffective communication between donors, implementing agencies and
beneficiaries.
Further details regarding the identification of management issues may be found in
Publication I: An analysis of issues for the management of post-disaster housing
reconstruction and Publication V: Practice Framework for the Management of PostDisaster Housing Reconstruction Programmes.
•
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4 Outcome expectations for PHR programmes
The various stakeholders involved in post-disaster housing reconstruction hold
numerous perspectives regarding the desired outcomes from PHR programmes. These
include at least the provision of dwellings for the disaster-affected communities,
reestablishment of permanent communities, disaster risk reduction, quick
reconstruction, socio-economic recovery and development of communities, and the
long-term sustainability of reconstructed housing and communities. The Sendai
Framework for Disaster Risk Reduction 2015–2030 (SFDRR) conveniently establishes the
overall requirements for all post-disaster reconstruction programmes in that it reflects a
global policy consensus around the need to “Build Back Better” (BBB) in reconstruction
(UNISDR 2015). Thus, it was clear for this research that, in overall terms, outcome
expectations for successful PHR programmes must meet BBB requirements. The
elaboration of the BBB requirements in detail therefore became the focus of the data
collection and analysis effort aimed at investigating PHR outcome goals. This effort
comprised both a literature review and a case study of the reconstruction following the
2012 Nigerian floods to determine whether it was built back better.
A number of guidelines, including (FEMA 2000, Clinton 2006), provide some insight
and guidance on the implementation of “Building Back Better" in post-disaster
reconstruction but they are rather inconsistent. An exception is the work of Mannakkara
and Wilkinson (2013, 2014) which is more comprehensive and holistically considers
affected communities' physical, social and economic conditions in reconstruction and
recovery to delineate the elements of BBB as risk reduction, community recovery and
implementation

4.1 Risk reduction
Disaster risk reduction (DRR) refers to the systematic identification, analysis and
prevention of new risk, reduction of existing risks and management of residual risks
towards developing community resilience to disasters (UNISDR 2017). DRR involves both
structural measures (e.g. improved design, building codes, construction guidelines) and
non-structural measures (e.g. hazard-based land use planning, vulnerability
assessments) (Wamsler 2006, Bosher 2007, Haigh and Amaratunga 2010) to minimize
socio-economic vulnerabilities and exposure to environmental hazards, and to improve
the capacity and resilience of communities (IFRC 2012, UNISDR 2017). Integrating risk
reduction measures into reconstruction minimises communities' vulnerabilities by
enhancing the resilience of communities and the built environment.
In the Nigerian case study, it was found that some structural and non-structural
measures were taken into consideration to ensure risk reduction in reconstruction.
Regarding structural measures, buildings were designed to approved structural
standards that took account of soil conditions and environmental challenges. Rather than
provide new building codes or revise existing ones, the existing codes together with
construction guidelines were simply enforced through the establishment of quality
assurance mechanisms and procedures along with regular inspections and approvals of
the production process at various stages. To minimise the vulnerability of communities
to flood risk in high-risk zones, shoreline protection and an embankment along the river
bank was constructed which would also serve as a park for recreation.
Non-structural measures included risk and multi-hazard vulnerability assessments
that were conducted to produce a flood risk map. In addition, a suitable location to
32

resettle displaced communities and those in high-risk zones was identified while buffer
zones created earlier were enforced and new developments barred within these zones.
Designated local institutions including the State Emergency Management Agency (SEMA)
conducted public awareness and enlightenment campaigns on vulnerability to flood risk,
disaster preparedness and response using all media channels.

4.2 Community recovery
Disasters take a heavy toll on affected communities causing severe local economic
conditions, grief due to the loss of loved ones and trauma due to injuries, loss of
livelihood sources, social networks and investments in properties and assets. These, in
turn, often lead to increased mortality and psychosocial issues (Pérez-Fructuoso 2007,
Mooney et al. 2011, Reifels 2013). There is a consequent need for effective community
recovery which can be achieved through the provision of sustainable livelihoods and
psychosocial support to help improve the social and economic conditions for the affected
communities (Clinton 2006). Mannakkara and Wilkinson (2014) consider community
recovery in terms of social recovery and economic recovery.
4.2.1 Social Recovery
Social recovery refers to supporting the recovery of affected communities' psychosocial,
physical, and cultural well-being (Lyons 2009, Mooney et al. 2011). Social recovery can
be enabled through adequate beneficiary community consultation, participation and
involvement that allows for beneficiaries to contribute to reconstruction and the
alignment of reconstruction outcomes to beneficiaries’ needs (ALNAP 2011, IFRC 2010,
Sadiqi 2017). Effective community engagement helps to reduce trauma and the sense of
hopelessness, it helps to re-build social networks and it strengthens communities' coping
capabilities (Lyons and Schilderman 2010, Ophiyandri et al. 2010). Beneficiary
engagement provides communities with a sense of ownership of the reconstructed
housing and improves their confidence in its safety and quality while restoring dignity to
communities (Sphere Project 2011, Kennedy et al 2008, Niazi and Anand 2010).
In the Nigerian case study, health and psychosocial support were provided to
traumatized victims so they could work through their experiences, but beneficiary
community members were not sufficiently engaged in the planning, design and
reconstruction process of the settlement. This led to the provision of houses that were
inadequate in terms of the numbers and sizes of rooms and also to complaints about the
quality of houses provided. Non-property owners did not benefit in the allocation of
reconstructed housing, they were given some grants to rent dwellings but these were
not sufficient to pay for suitable rental housing around the affected community. The
inadequate beneficiary community involvement in the PHR programme and a lack of
consideration for non-owner residents compromised community recovery efforts and
undermined the principles of the "Build Back Better" approach in this case.
4.2.2 Economic Recovery
Effective beneficiary participation in the housing reconstruction process also provides
possibilities for training and capacity building for community members. This, in turn,
imparts new skill sets to beneficiaries as well as alternative livelihood sources and these
offer opportunities for employment during and after the PHR programme, which enable
the communities' economic recovery as well as maintainability and long-term
sustainability of the reconstructed housing. The engagement of local businesses in
housing reconstruction functions such as material procurement contributes significantly
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to the revival of local markets and enables the return of businesses, so enhancing the
socio-economic conditions for affected communities. See also Mannakkara and
Wilkinson (2014). To enable community recovery in the Nigerian case, grants and
construction materials were given to beneficiaries whose properties were either
destroyed or damaged by the floods for reconstructing their homes and to help mitigate
the effects of property loss. Livelihood support programmes including training and
capacity building were also provided by implementing agencies to help beneficiaries
develop competencies for disaster risk reduction and to enable the development of
sustainable livelihood sources.

4.3 Implementation
Implementation, according to Mannakkara and Wilkinson (2013), is the means for
enabling effective reconstruction processes that allow the integration of risk reduction,
facilitate socio-economic recovery of communities and promote the sustainability of
housing reconstruction programmes. Effective implementation requires that appropriate
institutions are established that enable the coordination of resources, stakeholders and
the PHR programme as well as the provision of enforceable legislative, regulatory and
policy frameworks to regulate and provide direction for the reconstruction process.
Community consultation and engagement must be facilitated to ensure the acceptability
of reconstructed housing and to enable socio-economic recovery. Effective monitoring
and evaluation of the programme are also essential in implementation for accountability
and for learning and documenting lessons to improve future programmes.
To enable implementation in the Nigerian case, a flood relief management committee,
headed by the deputy governor of the state, was established to coordinate the
stakeholders involved, to oversee recovery operations and procurement and to monitor
reconstruction progress and performance. To ensure performance of the coordinating
personnel, training and capacity development programmes were organised to enhance
their capabilities for managing the reconstruction and recovery process. Local councils
were not, however, included and this affected the coordination of beneficiaries at the
local level.
Regarding legislative and regulatory provision, no new legislation was enacted in the
Nigerian case. Rather, existing legislative provisions (particularly those relating to land
use acts and building regulations) were enforced to reduce disaster risks.
Community consultation for the housing reconstruction programme was lacking in
that beneficiaries were not adequately engaged. Beneficiaries were only shown designs
of the buildings to be reconstructed before construction and taken to visit the
reconstruction site during implementation. As a beneficiary community member
commented: "We were given no choice but to accept what the government provided
since we were getting it for free". Inadequate consultation, as observed in this case
regarding resettlement, building design types and the construction process, negatively
affects beneficiary satisfaction, psycho-social recovery possibilities and the achievement
of PHR programme outcomes.
In terms of monitoring and evaluation in the case of the Nigerian PHR programme, a
systematic monitoring approach was initially established but it was disrupted by political
interference, which adversely affected the implementation of the reconstruction
projects. On the other hand, lessons learnt from the PHR programme were appropriately
documented for future projects.
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Publication II: Housing Reconstruction Following the 2012 Nigerian Floods: Was it
Built Back Better? provides a more detailed analysis of the Build Back Better approach
and the complete findings from the Nigerian case study.
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5 Integrated measures for managing PHR programmes
Having identified the management issues that affect PHR programmes (Chapter 3) and
established the outcome expectations for successful PHR (Chapter 4), it was possible to
systematically investigate and compile the management measures which could be taken
to resolve the issues and achieve the intended outcomes. This was carried out through
an evidence focused review of the academic and grey literature and an experts' opinions
survey in which 17 PHR experts were interviewed (as described in Chapter 2).
By qualitative content analysis of the literature and the expert interview transcripts,
comprehensive lists of measures that have historically proven to be effective were
identified. The measures were then thematically classified, integrated and organised
with respect to time and this enabled the development of a framework for the
management of PHR programmes. The integrated management measures are
summarised below under time-based categories (preparedness, initiation, assessment
and planning, and implementation, monitoring and evaluation) as well as cross-cutting
measures (that apply to multiple time phases) before the framework itself is presented.

5.1 Preparedness measures
The first requirement for successful PHR is that vulnerable communities are adequately
prepared before the next disaster event occurs. This involves the assessment of existing
conditions by designated agencies so that capacity needs (e.g. skills, expertise, materials,
finance) can be anticipated and allows the prepositioning of resources including local
skills and expertise development through education and training as well as the
development of an information system to facilitate the management and
implementation of PHR programmes when they become necessary.

5.2 Initiation measures
In the immediate aftermath of a disaster event, the management of a PHR programme
must be initiated and this involves:
• Damage and loss assessment
• Securing international assistance
• Establishing institutional and organisational arrangements.
5.2.1 Damage and loss assessment
Damage and loss assessment is required to determine the disaster impacts on
communities (with respect to housing) and to establish the resource needs for PHR.
This assessment should be conducted by experts, relevant stakeholders and
representatives of the affected community. Typically, satellite imagery and GIS
techniques are deployed to map impacts on housing and to record data such as housing
types, numbers and damage severity levels. In addition, household surveys are
conducted to capture housing reconstruction and beneficiary needs.
5.2.2 Secure international assistance
PHR programmes typically require significant resources which are beyond the capacity
of vulnerable communities, especially in developing countries, to provide for themselves.
External assistance is therefore sought (by the national government) from the
international donor community through a donor conference for reconstruction and the
results of the damage and loss assessment (described above), preliminary resource
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estimates and the government’s policy direction for PHR all provide important
conference inputs.
5.2.3 Establish institutional and organisational arrangements
Local institutional and organisational capacity is usually limited and, in developing
countries, is often inadequate even before a disaster event which is likely to place
existing institutional and organisational arrangements under further strain. Following a
disaster, institutional and organisational arrangements must be robust to enable
effective stakeholder and resource coordination and PHR programme management.
This may be achieved by establishing new or strengthening existing institutions.
A multi-tiered governance structure is recommended that includes units created or
designated to manage aspects such as financial management, logistics and supplies,
stakeholder communication, etc. It must also involve the engagement of local authorities
and beneficiaries (the community) for coordination at the local level and to enable the
buy-in and participation of beneficiaries while engaging external agencies for local
capacity building. Elements of the envisaged, multi-level institutional structure include:
• Central reconstruction authority
• Coordination system for stakeholders and resources
• UN coordination agency
• Multi-donor trust fund or donor basket

5.3 Assessment and planning measures
Effective implementation of PHR programmes rests upon thorough assessment and
planning. These are subdivided into three: stakeholders assessment and planning;
multi-hazard vulnerability and risk assessment and planning; needs assessment,
livelihood mapping and planning; and discussed below.
5.3.1 Stakeholder assessment and planning
With the multitude of stakeholders involved in PHR, assessment and planning of
stakeholders is required to determine who they are, their functions and capabilities and
how they can be effectively engaged. Stakeholder assessment involves the accreditation
and categorisation of stakeholders as well as communication-based assessment to
identify communication needs and challenges, communication channels and first
respondents, and to ascertain stakeholders’ perceptions and expectations of the
programme. Effective coordination also requires that all stakeholders’ information,
assigned roles and responsibilities are collected in a database or management
information system.
5.3.2 Multi-hazard vulnerability and risk assessment and planning
Multi-hazard vulnerability and risk assessment involves reviewing and, if necessary,
improving land-use planning, building (design) codes and construction standards to
ensure resilient housing. To ensure acceptance of new requirements and standards, local
councils and affected communities must be involved in the assessment and
decision-making process. Access to livelihood sources, provision of social infrastructure
and the safety of new settlements are all essential for acceptability.
The establishment of standards is essential for integrating risk reduction measures
and for facilitating effective management of PHR. Key measures for this include:
• Building codes and construction guidelines;

37

•
•
•

Provision of model houses, establishment of minimum workmanship and
quality criteria and quality management plan;
Detailed construction documents and implementation plan;
Provision of standard operating procedures and monitoring checklists.

5.3.3 Needs assessment, livelihood mapping and planning
A comprehensive assessment of the local housing sector should be conducted to identify
resource needs - construction materials, techniques and technology options, their
disaster resilience characteristics, sufficiency and cultural acceptability, health and safety
and environmental sustainability. Livelihood sources should be mapped with possible
constraints indicated to aid planning.
The use of local resources enables quick reconstruction and provides livelihood source
options for beneficiary communities, reduces logistics and supply problems and overall
construction costs and enhances acceptability and long-term project sustainability.
Identified material sources need to be mapped and arrangements should be made for
alternative material sources to cater for supply shortages and possible price variations.
Human resource constraints can be managed through early assessment of available
local competencies and capacities, skills requirements for PHR and the constraints
affecting skills provision. Transportation needs and the condition of transportation
systems and networks should be assessed to identify constraints and their impacts on
logistics and supplies, and to identify alternatives and required interventions.
Once the assessment of resource needs for PHR has been carried out, detailed
financial management and action plans should be developed.

5.4 Implementation, monitoring and evaluation measures
The implementation stage follows assessment and planning and incorporates concurrent
monitoring and evaluation, as well as reporting. Analysis of the data collected highlighted
the following key areas:
• Resource procurement
• Logistics and supplies
• Stakeholder communication and coordination
• Workforce recruitment and motivation
• Supervision and inspection
• Reporting.
5.4.1 Resource procurement measures
To maximise procurement efficiency, an e-procurement system should be used.
Resource procurement should be stratified into different categories to allow for suppliers
of different capacities and for both single sourcing (e.g. for speed and efficiency) and
multiple source procurement approaches (e.g. for more competitive prices and increased
local participation). An economic and financial analysis can be conducted to ascertain the
most suitable procurement approach.
5.4.2 Logistics and supplies measures
In engaging logistics and supplies organisations for PHR, supplier prequalification criteria
such as organisational capacity, financial strength, capabilities for effective resource
delivery, procurement experience in the post-disaster context and knowledge of local
markets should be assessed. To facilitate logistics and supplies, essential support services
are required from the government, e.g. a functional road network, etc.
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5.4.3 Stakeholder communication and coordination measures
For effective stakeholder coordination, a multi-stakeholder platform that regularly brings
all participating stakeholders together for periodic meetings should be created. Such a
platform enables periodic project reviews, helps with knowledge and experience sharing
and facilitates stakeholder collaboration. It is important that the language of
communication should be generally understood. Project reviews, experiences, lessons
learnt and minutes of coordination meetings should be collectively derived, documented
and communicated for use in current and future projects.
5.4.4 Workforce recruitment
To manage the human resource shortages in large-scale PHR, alternative recruitment
measures were identified. Mobilisation and recruitment of local manpower enables the
utilisation of local resources, indigenous skills and techniques, and facilitates the
development of local capacities for long-term sustainability of the PHR programme.
It creates local employment and sources of livelihoods. Beneficiary engagement in
supervision reduces unethical construction practices, helps to ensure that housing is
properly built, gives beneficiaries a sense of ownership and reduces satisfaction and
acceptability problems. The engagement of local workers is more effective for simple
buildings constructed under minimal time pressure and there is a corresponding need
for education, training and capacity building.
The importation of skilled workers for PHR often raises visa, local trade association
and licensing issues. The research findings suggest that importation of skilled workers
should be primarily for training and capacity building purposes to develop local
competencies as workforce importation denies local livelihood opportunities,
encourages capital flight, reduces local knowledge transfer and negatively impacts
acceptability, maintainability and beneficiaries’ sense of ownership. Thus, it affects the
socio-economic recovery of beneficiary communities and long-term sustainability of the
programme.
The engagement of construction industry actors can resolve the human resource
shortages for PHR and provide the competence and capacity required for reconstruction
speed and quality and a resilient product. However, it can also adversely affect the
long-term sustainability of PHR programmes. Typically, a compromise is called for in
which contractors are allowed to participate but are also compelled to help develop local
skills and competencies.
5.4.5 Workforce motivation
Motivational measures are necessary to raise workers’ enthusiasm and enable their
retention and performance in PHR. They include the provision of market wages,
incentives, rewards and livelihood support, opportunities for long-term employment and
career progression, use of local construction materials and techniques, and participation
in reconstruction of one's own house. Wage-based motivation may lead to problematic
wage escalation and inter-agency competition so that donors and implementing agencies
need to collaborate and agree appropriate wage levels.
5.4.6 Supervision and inspection
Supervision and inspection are required to ensure effective integration of risk reduction
measures and the achievement of workmanship and housing quality standards. This calls
for the deployment of technical personnel for regular and close technical supervision.
Engagement of beneficiaries (especially women) in supervision is desirable and
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mentorship should be provided by skilled and experienced technical personnel to
develop local capacity for supervision.
Technical inspections at pre-established project stages by an independent agency or
third-party experts helps ensure that risk reduction measures are incorporated and
quality standards are met before approvals are given and payment certificates are issued.
Stage-wise inspection also facilitates effective progress monitoring, and helps in tracking
financial resource disbursements for transparency and accountability. To ensure
adherence to local building regulations and the alignment of reconstruction housing with
approved plans, local councils should be engaged in inspection.
5.4.7 Reporting, monitoring and evaluation measures
To effectively monitor, evaluate and report progress, compliance and financial resource
use, it is first necessary to establish appropriate reporting protocols. The need for the
development of a management information system or database has already been noted
in section 5.1 and it should be used to collect and make accessible all PHR reporting.
A central database for project information enables reporting, monitoring and evaluation
by stakeholders at different levels.
Engaging the beneficiary community in monitoring of PHR projects helps to minimise
the chances for corruption and establish the transparency and accountability of the PHR
programme. Local council involvement in monitoring and evaluation is also important as
it facilitates the development of their institutional capacity to establish and enforce local
regulations and standards and helps ensure transparency, accountability and long-term
sustainability of the PHR programme.
Auditing provides assurance to stakeholders that technical quality, financial
accountability and social responsibilities are being upheld. Auditing requirements for
PHR include regular internal and third-party financial audits, third-party quality audits
and social audits.
Lessons from the successes and failures of PHR programmes must be captured and
learned. A third-party consultant should be engaged by the reconstruction management
authority to review PHR activities and draw out and document lessons to enable
continuous improvement in the management of the current and future PHR
programmes.

5.5 Cross-Cutting Measures
To ensure the effective management of PHR programmes, three groups of cross-cutting
measures were identified as being required through multiple stages of reconstruction:
• Legislative, regulatory and policy framework
• Engagement and involvement of beneficiaries
• Education and capacity building.
5.5.1 Legislative, regulatory and policy framework
Even where countries have existing legislation, regulation and/or policies relating to
reconstruction, the need for their review, amendment and the formulation of new ones
arises in one or more of the preparedness, initiation and assessment and planning stages
of PHR. Appropriate legislation, regulation and policies provide necessary guidance to
participating stakeholders and direction to the PHR programme.
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5.5.2 Engagement and involvement of beneficiaries
The engagement and involvement of beneficiaries is essential throughout all stages of
housing reconstruction programmes. For example, to ensure effective assessment and
planning the knowledge of the local community must be drawn on to provide requisite
information about vernacular construction technologies, supply chains and resource
markets, environmental conditions, etc. The beneficiary community is also the "biggest
monitoring tool” for PHR programmes and housing acceptability is ultimately a function
of beneficiary expectations.
5.5.3 Education and capacity building
Education and capacity building are required for the development of requisite local
competencies and capacities and enhance effective management throughout the PHR
process. For example, in the preparedness stage, communities are educated about their
vulnerability and the need for disaster risk reduction. Local capacity is developed for
disaster response, to minimise disaster impacts and to enable quick reconstruction start-up
and effective management of PHR programmes. To enable PHR initiation, education and
capacity building for strategic and programme-level management personnel can improve
disaster risk and reconstruction knowledge and facilitate legislative, regulatory and
policy review and formulation. It should also be central to strengthening local
institutions, enhancing the coordination of stakeholders and resources and enabling
effective PHR programme management. In assessment and planning, technical personnel
require training on the criteria and methodology for carrying out effective assessments
and drawing up plans. In implementation, training, upskilling and on-the-job mentorship
is required for local artisans and supervisory, inspection and monitoring personnel, to
enable the production of safe and resilient housing.
Education and capacity building are also required to offer possibilities for turning
acquired skills into long-term livelihood opportunities.

5.6 Framework for the management of PHR programmes
Figure 6 represents the measures described above as an integrated whole, with each key
category of management measures arranged with respect to time and in order of
precedence. Some important management measures are included under each category
for illustration. The framework above represents an overall, evidence-based framework
for PHR management practice intended to guide PHR practitioners and policy-makers. It
is also intended to be of utility and interest to PHR researchers in that it delineates the
scope of PHR programme management and, in the process of its derivation,
comprehensive and validated lists of PHR management issues and measures have been
compiled which are a potentially useful source of data for PHR researchers.
The proposed framework is generally applicable to all PHR situations as it is focused
at a level of detail which is not context-specific. Therefore, it should be adapted and
developed further and in greater detail according to any specific geographical / social /
etc. post-disaster context. The framework should be considered to apply particularly to
developing countries as the evidence from which it was derived is almost entirely
captured from PHR programme experiences in the developing world.
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Figure 6. Framework for the management of PHR programmes

Full details regarding the management measures and their identification are reported
in Publication IV: Analysis of Measures for Managing Issues in Post-Disaster Housing
Reconstruction and in Publication V: Practice Framework for the Management of
Post-Disaster Housing Reconstruction Programmes, which also provides further details
on the framework and its derivation.
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6 Conclusions and recommendations
6.1 Conclusions
Disasters damage and destroy buildings and infrastructure and their consequences
include fatalities, injuries, loss of livelihood sources and the slowdown, stagnation or
even reversal of economic development. Considerable resources are channeled into
post-disaster reconstruction globally and, since housing is particularly affected and is of
central importance to community recovery and the development of societal disaster
resilience, a substantial portion of funding is typically allocated to permanent housing
reconstruction (PHR). Large-scale PHR programmes are intended to remedy the impacts
of disasters on housing and facilitate the recovery of affected communities. Historically,
however, PHR has been one of the least successful forms of international development
and humanitarian sector intervention. Particularly in developing countries, the
implementation of PHR programmes has often been ineffective and their intended
outcomes have not been achieved. The housing reconstruction process and its
management remain considerable challenges. These challenges have been globally
recognised in United Nations' policy and reflected in the targets and priorities for action
of the recently adopted Sendai Framework for Disaster Risk Reduction 2015-2030
(SFDRR).
The aim of this doctoral research was to develop a framework for the effective
management of post-disaster housing reconstruction programmes. The research
identified and addressed the problems associated with the management of PHR
programmes using a qualitative research approach. On the basis of a systematic
literature review, a conceptual framework was developed relating the characteristics of
the post-disaster housing reconstruction context to PHR management issues and the
strategies and measures that can be taken to ameliorate the issues and achieve the
desired outcome goals.
Initial lists of issues and measures were identified through an evidence focused review
of academic and grey literature. A case study was conducted in Nigeria in order to
evaluate and understand the outcome expectations of stakeholders. The final stage of
data collection involved an experts’ opinions survey which elicited effective measures in
response to identified issues. The expert interviews served to fill gaps in the data and
increase the validity and reliability of the findings.
A comprehensive inventory of 'good practice' measures resulted and these were then
synthesised and organised with respect to time in order to develop the proposed practice
framework for the management of PHR programmes. In developing the management
framework, a number of key management measures for PHR effectiveness were
identified. These included:
• Preparedness: Community preparedness is of the utmost strategic importance.
Pre-disaster assessment of existing conditions, vulnerabilities, needs and
capacities, the prepositioning of resources and local capacity building all enable
the community to respond more appropriately when reconstruction is
necessary.
• Initiation: Sound initiation of a PHR programme based on a thorough damage
and loss assessment, and taking the needs of affected communities to mitigate
potential future hazards into account. Securing international assistance is
crucial to initiating effective PHR programmes. Of similar importance are the
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•
•
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establishment of multi-level institutional and organisational arrangements at
national and/or state levels to facilitate programme management and the
coordination of stakeholders and resources and the strengthening of local level
administrative and organisational structures to enable the beneficiary
communities to take ownership of the programme.
Ensuring the existence of an appropriate legislative, regulatory and policy
framework provides direction for stakeholders and facilitates effective PHR
programme management.
Critical assessments (e.g., of communities’ vulnerability, stakeholders and
resource needs) are required to enable disaster risk reduction, the development
of standards and and effective implementation of the programme.
Beneficiary community engagement in all stages of the PHR process is essential
to give beneficiaries a sense of ownership of the programme, to ensure
adherence to risk reduction measures and enable the development of local
capacities to support social and economic revival of the community. It also
facilitates project sustainability and ensures the accountability of stakeholders
involved in the programme.
Education and capacity building for stakeholders are essential throughout the
PHR process. They facilitate all aspects of programme implementation and also
long-term sustainability.

6.2 Recommendations for further research
The proposed framework for the management of post-disaster housing reconstruction is
aimed at providing general guidance to practitioners and policy-makers. It recommends
a participatory strategy in managing large-scale PHR programmes. With consideration of
the singularity, complexity and catastrophic nature of all post-disaster contexts, this
framework for practice would be expected to be broadly applicable to developing
countries but it should be adapted in its finer details in order to suit specific post-disaster
reconstruction situations.
The research culminating in the proposed framework for the management of
post-disaster housing reconstruction programmes has compiled, extended and up-dated
current knowledge regarding the management of PHR programmes. Further research is
recommended to apply, evaluate and validate the proposed framework in practice.
This would enable its refinement and, ultimately, more effective delivery of PHR
programmes.
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Abstract
The management of post-disaster housing reconstruction
programmes in developing countries
Large-scale disasters damage and destroy buildings and infrastructure.
The consequences include fatalities and injuries, loss of livelihood sources and the
corresponding slowdown, stagnation or even reversal of economic growth. Considerable
resources are channelled towards post-disaster reconstruction and, since housing is
particularly affected and is also central to community recovery and the development of
disaster resilience, a substantial portion of these resources are typically allocated to
permanent housing reconstruction. However, housing reconstruction programmes have
historically left much to be desired and the housing reconstruction process and its
management remain considerable challenges. These ongoing challenges have been
recognised at the global policy level in the recently adopted Sendai Framework for
Disaster Risk Reduction 2015-2030.
This doctoral research addresses the problems associated with the management of
post-disaster housing reconstruction programmes through a qualitative research
approach. On the basis of case studies and a systematic review of the literature, a
conceptual framework was developed that relates the post-disaster contextual
characteristics to housing reconstruction management issues and the management
strategies and measures that can be adopted to overcome these issues in order to
achieve the desired outcome goals.
The management issues that affect post-disaster housing reconstruction programmes
and appropriate measures to overcome them were systematically identified by an
evidence-focused literature review and expert interviews. The identified reconstruction
management measures were then integrated and organised with respect to time to
produce a practice framework for managing post-disaster housing reconstruction
programmes. This practice framework highlights the strategic importance of
preparedness measures that should be taken before the next disaster strikes, the
institutional and organisational arrangements and the legislative, regulatory and policy
framework that enable the reconstruction process and ensure adherence to established
standards. In addition, the framework draws attention to the cross-cutting nature of
education and capacity building measures as well as beneficiary community participation
and engagement measures which are essential to all stages of the post-disaster
reconstruction process.
The proposed framework is considered to apply generally to post-disaster housing
reconstruction situations and it may be adapted to different, specific contexts. However,
the research findings should be considered limited to developing countries as the
evidence on which they are based is almost entirely from post-disaster housing
experiences in the developing world.
This research has compiled, extended and up-dated current knowledge regarding the
management of housing reconstruction programmes and it provides practical guidance
for policy makers and practitioners. Further research is recommended to apply, evaluate
and validate the framework in practice.
Keywords: disasters, reconstruction management, disaster resilience, housing
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Lühikokkuvõte
Katastroofijärgne elamute rekonstrueerimise korraldus
arengumaades
Ulatuslikud katastroofid purustavad ja hävitavad hooneid ja taristut. Kurvaks tagajärjeks
on hukkunud ja vigastatud, kaotatud elatusallikad ning sellele järgnev majanduse
aeglustumine, seisak või koguni langus. Katastroofijärgsele taastamisele suunatakse
olulisi ressursse, millest märkimisväärne osa läheb elamufondi renoveerimiseks, mis saab
eriti kannatada ning on kogukonna taastumiseks ülioluline. Kuivõrd varasemad
elamufondi rekonstrueerimisprogrammid on jäänud puudulikuks, siis on eluasemefondi
rekonstrueerimisprotsess ja selle juhtimine jätkuvaks väljakutseks ühiskonnale.
Probleemi on teadvustatud ning pööratud sellele tähelepanu ka maailmapoliitilisel
tasemel, mille võtab kokku hiljuti vastu võetud raamkokkulepe “Sendai Framework for
Disaster Risk Reduction 2015-2030”.
Käesolev
doktoritöö
käsitleb
katastroofijärgsete
eluasemefondi
taastamisprogrammide juhtimist kvalitatiivse analüüsi meetodil. Soovitud eesmärkide
saavutamiseks loodi juhtumiuuringute ja süsteemse kirjanduse ülevaate alusel
kontseptuaalne mudel, mis ühendab katastroofijärgsed olulised näitajad eluasemefondi
rekonstrueerimise juhtimise ja strateegiatega ning probleemide lahendamiseks vajalike
meetmetega.
Katastroofijärgsete
eluasemefondi
rekonstrueerimisprogrammide
juhtimisprobleemid ja nende lahendamiseks vajalikud meetmed tuvastati analüüsides
süsteemselt asjakohast kirjandust ja intervjueerides eksperte. Praktilise suunitlusega
katastroofijärgse elamufondi rekonstrueerimis-programmi koostamiseks tuvastati ja
integreeriti rekonstrueerimise juhtimismeetmed ning seoti need ajateljega. Praktiline
juhtimismudel rõhutab eriti katastroofiks valmisoleku strateegilist tähtsust ehk
meetmeid, mida saab rakendada juba enne järgmist katastroofi, parandades
ametkondlikku ja organisatsioonilist korraldust ning juriidilisi, seadusandlikke ja poliitilisi
regulatsioone. See võimaldaks paremini juhtida rekonstrueerimisprotsessi ja tagada selle
protsessi vastavus kehtestatud standarditele. Lisaks toob mudel välja nii hariduse kui ka
kogukonna kaasamise olulisuse, mis mõjutavad tugevalt katastroofijärgset
rekonstrueerimisprotsessi selle kõikidel etappidel.
Pakutud juhtimismudel on mõeldud kasutamiseks peamiselt katastroofijärgse
elamufondi rekonstrueerimisel, kuid seda saab kohaldada ka erinevates spetsiifilistes
olukordades. Siiski tuleb uurimustulemuste laiemal interpreteerimisel arvestada teatud
piirangutega, kuna analüüsi algandmed, millele järeldused tuginevad, on saadud
arengumaade katastroofijärgsest elamuehitusest.
Käesolev uurimuse käigus on kogutud, laiendatud ja ajakohastatud teadmisi
elamufondi rekonstrueerimisprogrammi juhtimisest ning see annab praktilise juhiseid
poliitikutele ja praktikutele. Soovitatavalt peaks edasine uurimustöö kasutama, hindama
ja kinnitama saadud tulemusi praktikas.
Märksõnad: katastroofid, elamute rekonstrueerimise korraldus, katastroofiresistentsus.
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PUBLICATION IV

Publication IV
Bilau, A. A., Witt, E. & Lill, I., 2017. Analysis of Measures for Managing Issues in PostDisaster Housing Reconstruction. Buildings, 7, 29, doi:10.3390/buildings7020029
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Appendix 5

PUBLICATION V

Publication V
Bilau, A. A., Witt, E. & Lill, I. 2018. Practice Framework for the Management of PostDisaster Housing Reconstruction Programmes. Sustainability 2018,10(11), 3929;
doi:10.3390/su10113929
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Yoruba: Fluent (Mother Tongue)
Hausa: Intermediate
Professional employment
2012–2014 Lecturer, Federal University of Technology, Minna, Nigeria
2010–2012 Project Supervisor, Gilda Nigeria Limited, Lagos, Nigeria
2009–2010 Assistant Project Manager, Megamound Investment Limited, Lagos,
Nigeria
2007–2008 Intern/Site Supervisor, Megamound Investment Limited, Lagos, Nigeria
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Elulookirjeldus
Isikuandmed
Nimi: Abdulquadri Ade Bilau
Sünniaeg: 25.05.1982
Sünnikoht: Lagos, Nigeeria
Kodakondsus: Nigeeria
Kontaktandmed
E-post: abdulquadri.bilau@gmail.com
Hariduskäik
2014–2018 Tallinna Tehnikaülikool – PhD
2017–2017 University of Huddersfield, United Kingdom (külalisüliõpilane)
2010–2011 Universiti Teknologi Malaysia, Malaysia – MSc (ehitukorraldus)
2003–2009 Ahmadu Bello University, Nigeria – BSc (ehitus)
2001–2001 Topo Gümnaasium, Lagos, Nigeeria
1992–1998 Ajara Gümnaasium, Lagos, Nigeeria
Keelteoskus
Inglise keel: kõrgtase
Yoruba keel: kõrgtase (emakeel)
Hausa keel: kesktase
Teenistuskäik
2012–2014 Lektor, Federal University of Technology, Minna, Nigeeria
2010–2012 Projektijuht, Gilda Nigeria Limited, Lagos, Nigeeria
2009–2010 Projektijuhi abi, Megamound Investment Limited, Lagos, Nigeeria
2007–2008 Intern/ehitusplatsi järelevalve, Megamound Investment Limited,
Lagos, Nigeeria
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