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Summary
Research title
Assessing Knowledge adoption in post-disaster reconstruction
Understanding the impact of factors and actors on adoption of hazardresistant construction knowledge by disaster affected households in
low-income areas that received different intensities of humanitarian
technical assistance
Disasters triggered by natural hazards are increasingly causing damage
to dwellings in low-income communities. Despite the significant value
of hazard-resistant housing to reduce disaster risk, the use of hazardresistant construction techniques remains insufficient. The goal of
this study is to understand what could stimulate disaster affected
populations to Build Back Safer housing. The approach is to explore
in situ barriers, drivers and outcomes of decision-making prior to
suggesting interventions aiming to build resilience and reduce disaster
risk. Field research assesses disaster affected communities in lowincome countries that received different intensities of humanitarian
technical assistance to stimulate adoption of safer construction
practices.
This research is important because of three main reasons. First,
theory about effective interventions that build resilience of disaster
affected communities is sparse in literature. However, such insights are
increasingly relevant for humanitarian and governmental agencies to
reduce disaster risks. Second, there is little empirical evidence on what
enables or inhibits households to apply hazard-resistant construction
knowledge after disaster. Empirical evidence is needed to reflect upon
the impact of humanitarian technical assistance on the housing safety.
Limited empirical evidence presents how households reconstruct in
the absence of outside influence from humanitarian organizations,
which is the case for the majority of disaster affected households in
developing countries. Understanding their decision-making can inform
the development of affordable and effective interventions that enhance
hazard resistance.
This research seeks to answer the overarching research question, What
factors and actors could increase the adoption of hazard-resistant
construction techniques in post-disaster reconstruction processes
with different intensities of humanitarian technical assistance? In
response, the research adopts a mixed-method case-study approach
to assess disaster affected communities in the Philippines and Nepal.
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The research begins with the development of a theoretical framework
that is used to structure the empirical data. Based on the contextual
understanding and multiple analyses, dynamics of knowledge adoption
are discussed, and recommendations are given to increase building
resilience.
The research first develops a theoretical framework by assimilating
insights from theory of knowledge uptake, knowledge transfer and
knowledge exchange (Chapter 2). The model is constructed from
identified factors and actors that potentially influence the adoption
of hazard-resistant construction knowledge in post-disaster
reconstruction. The framework includes knowledge exchange
between users, construction professionals and technical experts, and
stresses that adoption and understanding of knowledge is required
from all actors involved in order for exchange to be effective. The
study highlights the importance of mutual trust between actors and
the knowledge they communicate. Further, the framework identified
potential barriers in the communication, and motivation, ability and
opportunity to adopt knowledge perceived by actors. Further, failure
mechanisms were identified that can limit adoption in practice. Based
on the theoretical framework, initial propositions were formulated to
enhance adoption in practice, stressing the need to: adapt knowledge
to local needs through exchange; adapt knowledge to local skills and
cognitive levels via contextualization; adapt communication to local
culture; adapt knowledge to financial possibilities and priorities of
low-income groups; establish positively perceived consequences of
knowledge adoption; provide and enhance trust in the knowledge
sender; adapt knowledge to local building culture; and, apply a
community learning strategy.
Both in the Philippines and Nepal, remote rural communities are
selected, living in great poverty, with limited access to electricity and
education and vulnerable to recurring hazards. A pilot study in the
Philippines examined knowledge adoption following typhoon Haiyan
in 2013. The selected communities were left without humanitarian
technical assistance, allowing for narrow, controlled cases of naturally
occurring knowledge adoption processes. A pilot study employed a
mixed-method approach that sought to gain insights from important
classes of stakeholders. To gain insights into the communities affected,
220 household interviews and 13 carpenter interviews and focus
group discussions were conducted in six communities. In addition, to
gain insights from the institutional stakeholders, 20 interviews with
government officials, builders, and humanitarian organizations were
conducted over two years. Based on the pilot study and reflection

13

upon the used research protocols, a larger focused study was employed
in 25 communities in Nepal following the Gorkha earthquake of 2015.
This study compared two disaster affected districts, of which one had
received significantly more humanitarian technical shelter assistance
than the other. Again, stakeholder perspectives were assessed using
a total of 1453 household interviews, 1456 structural assessments of
houses, 25 focus group discussions with community members, 61 keystakeholder interviews.
The dissertation reveals crucial aspects that determine the extent of
adoption of hazard-resistant construction principles. Based on the
findings, strategies to increase knowledge adoption are presented.
This research (1) proposes a theoretical framework for knowledge
adoption; (2) describes the knowledge need, awareness and networks,
outside humanitarian technical assistance; (3) compares the physical
adoption of hazard-resistant construction knowledge with different
levels of humanitarian technical assistance; (4) compares and identifies
perceptions of barriers and drivers of hazard-resistant reconstruction
with different levels of assistance; (5) compares the knowledge need,
awareness and networks with different levels of technical assistance; (6)
identifies target groups for audience specific communication strategies.
The results contribute to understanding of knowledge adoption
influenced by communication and decision-making patterns during
reconstruction, building theory of knowledge adoption pathways.
Findings in the Philippines challenge long-held assumptions that stateof-the-art technical guidelines reach disaster affected communities
in the absence of humanitarian assistance, at least to a certain extent
(Chapter 3). However, findings in Nepal indicate the opposite. In Nepal,
unexpected positive structural safety outcomes, in both districts,
question the so often positively reported impact of humanitarian
knowledge interventions by humanitarian organizations (Chapter 4).
Differences in structural safety are remarkably small, showing positive
earthquake resistant characteristics of reconstructed housing in both
situations. The successful application of safety features can be linked
to the guidance of governmental engineers (Chapter 5). Households
appear to be highly motivated and to have significant ability to
reconstruct hazard-resistant structures, but sometimes perceive a lack
of opportunity to Build Back Safer (Chapter 6). Findings reveal both
positive and negative impacts of humanitarian technical assistance on
the perceptions of affected households. Practically, the findings can be
used to inform the design of more effective humanitarian knowledge
interventions to enhance safer post-disaster reconstruction targeted to
the characteristics of affected households (Chapter 7).
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The study suggests that the theoretical framework is useful to
understanding knowledge adoption in practice (Chapter 8). The findings
provide a crucial contribution to the efficacy and use of disaster relief
resources and sustainable housing solutions for disaster-affected
populations. Findings call to facilitate decisions of disaster affected
populations without enforcing standardization construction techniques.
The study stresses to respect local priorities even if it does not lead
to safer structures. Further, there is a need to adjust the time-frame
of aid to the construction process of affected communities and the
combination cash knowledge for interventions. The communication of
knowledge should be aligned to local habits.
Keywords
Disaster risk reduction, Post-disaster recovery, self-recovery,
knowledge-exchange, knowledge adoption.
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Public summary
How people affected by a natural hazard are best helped with technical
knowledge to construct safer houses
Disasters triggered by natural hazards are disproportionally impacting
housing in low-income countries. During the reconstruction, many
affected households do not apply construction techniques that protect
them from recurring hazards, such as earthquakes or hurricanes.
To reduce safety risks for affected communities, this study aims to
understand what influences decision-making in housing reconstruction
to develop effective humanitarian assistance. This study adapts
adoption theory to compare decision making of self-recovering
households with those that do receive humanitarian aid. This is a novel
approach in disaster studies.
Images of natural hazards have become a normality in our daily news
feeds. This raises the question of how mankind can be protected from
the impact of disasters triggered by natural hazards. The impact on
housing makes up for a large share of the damage costs and causalities. It
is crucial that housing can withstand the forces of nature.
Humanitarian aid agencies share technical knowledge in different
ways. Aid agencies lack the resources and mandate to cover the large
demand for housing support, leaving the vast majority of post-disaster
communities to reconstruct independently. For example, three years
after typhoon Haiyan, affected communities in the Philippines showed
little typhoon resistant construction knowledge. In fact, the other actors
that would be expected to have such knowledge, such as the local
carpentry school and governmental agencies, were also lacking such
knowledge. Those that were knowledgeable did not feel responsibility to
share knowledge.
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Another field study in Nepal showed contrary findings. People who
did not have technical assistance from humanitarian agencies actually
constructed safer housing. These affected communities gained access
to technical knowledge mainly through engineers that were appointed
by the government. Funding was only supplied when a house was
constructed following rather strict earthquake resistant guidelines.
Although this seems to be a positive decision; many households were
not satisfied with the end result and had plans to make adaptations in
the near future. Adaptations can seriously affect the overall earthquake
resistance of the reconstructed dwellings.
This study showed that humanitarian technical assistance was not
essential to enhance structural safety, but significantly contributed to
the understanding of households of what makes a house safer. In the
long-term these households are expected to be more successful in
creating satisfactory and safe designs. Results reveal both positive and
negative impacts of humanitarian involvement on motivations, abilities
and opportunities of affected households. To effectively address their
different needs, this study recommends a method to develop targeted
communication strategies.
Research has showed that people can be grouped based on these
perceptions and learn from each other’s differences. The study calls
for an exchange of technical knowledge on an academic and local
level. Exchange should include means to embed techniques that are
comprehensible to and accepted by those affected. She stresses to
respect local priorities even if it does not directly lead to safer structures,
and to communicate knowledge in alignment with local habits.
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Chapter

1

Introduction

1.1

Introduction

The purpose of this study is to identify what is needed to build resilience of
disaster affected communities. The study analyses how affected households
acquire, value and adopt knowledge to build back hazard-resistant housing.
This epistemological study depoliticized knowledge and explored it as a
neutral construct. Yet, observations are linked to contextual conditions that
enable or inhibit affected households to Build Back Safer (BBS). The findings
reflect upon implemented housing policies by the local government and
different intensities of technical assistance (TA) provided by international and
national non-governmental organizations (INGOs and NGOs). In this study,
several descriptive studies assess the impact of the technical assistance.
There are likely power dynamics at play outside the communities, yet they
are outside the scope of this dissertation.
This research uses empirical observations of reconstruction processes
in the Philippines and Nepal. Both samples consist of remote rural
communities, living in great poverty, with limited access to electricity and
education and vulnerable to recurring hazards. Reconstruction outside the
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scope of humanitarian assistance is primarily described by drawing on an
exploratory field study in the Philippines following typhoon Haiyan in 2013.
A more extensive field study described communities that received different
intensities of technical assistance to reconstruct in Nepal following the 2015
earthquakes.
In Chapter 2, a framework to study knowledge adoption is developed,
providing an overview of factors and actors that potentially influence
adoption of hazard-resistant construction knowledge. The model describes
knowledge exchange between multiple actors, instead of the more
commonly used knowledge transfer approaches in humanitarian technical
assistance. The study includes a unique description of communities that
recover with very limited humanitarian technical assistance (Chapter 3-7).
This study provides a new set of assessment tools that are rarely applied in
this combination. For example, a detailed structural assessment compares
the impact of technical assistance on the earthquake resistance of lowcost housing in Nepal (Chapter 4). This study applies the Social Network
Analysis (SNA) that is common in social science to study adaptation but rarely
used in disaster studies. It is used in this study to explore how community
stakeholders acquire and understand hazard-resistant construction

Chapter 1 | Introduction
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techniques. Novel insights are presented about the role of construction
knowledge networks (Chapter 5). In addition, the social scientific Motivation,
Ability and Opportunity Model (MAO) is adapted to the field of disaster
risk reduction to understand different intentions of households to build
resilience (Chapter 6). This model allowed the creation of audience-specific
communication strategies to enable disaster affected populations to Build
Back Safer (BBS) housing (Chapter 7).
All chapters can be read as separate pieces, and most have been submitted
for publication or have already been published. As part of this doctoral
study, exploratory and preparatory research writings of the author related
to practical and ethical considerations in post-disaster research, selfconstructed housing in refugee camps, and further descriptive studies have
been listed in the appendix.
This introduction describes the practical need to build resilience of affected
communities in more detail in section 1.2, outlines the research objectives
in section 1.3, the empirical gap and research questions in section 1.4, the
research settings in the Philippines and Nepal in section 1.5, and provides an
overview of research methods in section 1.6. Finally, an outline of the study is
provided in section 1.7.
1.2

Building resilience of affected communities

1.2.1

Reducing disaster risk through hazard-resistant housing

Disasters triggered by natural hazards affect a yearly increasing number
of people, primarily due to the increase of weather related disasters and
risks in urbanizing areas (Wallemacq & House, 2018). On average, over 68
million people are killed and close to 210 million are affected globally by
disasters every year (CRED, 2017). Annual damage costs average 142 billion
USD, with the highest damage costs originating from earthquakes, storms
and floods (CRED, 2017). Approximately 70% of these damage costs are
related to housing (Triveno & Yanev, 2017). Disasters triggered by natural
hazards leave 14 million people homeless yearly (Anzellini et al., 2017), and
push 26 million people into poverty (Wallemacq & House, 2018).
Generally, low-income countries, and especially communities living in
poorly constructed dwellings, are disproportionally impacted by hazards
(UNISDR, 2015), accounting for 93% of disaster related fatalities (World
Bank Group & GFDRR, 2016). The amount of poorly constructed housing
is expected to rise, as formal housing construction cannot provide the
two billion extra dwellings needed for the increasing population over
the next 30 year (United Nations, 2019). Dwellings that lack hazard-
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resistance are a key factor in the creation of disaster risk, as they
lower the capacity of hazard-prone communities to cope with hazards
(UNISDR, 2015). However, despite numerous research findings related to
disaster risk reduction and hazard-resistant construction techniques, far
too often households reconstruct without using adequate construction
techniques that increase hazard resistance (Spiekermann, Kienberger,
Norton, Briones, & Weichselgartner, 2015; White, Kates, & Burton, 2001).
Nevertheless, it should not be assumed that state-of-the art scientific
knowledge always is better for affected communities. Knowledge is
often insufficiently produced with affected communities based on their
knowledge needs, contributing to the mismatch between policy and
practice (Spiekermann et al., 2015).

Figure 1.1 Unmet humanitarian funding requirements (Development Initiatives, 2018)
The Sendai Framework for Disaster Risk Reduction (UNISDR and UNO,
2015) has highlighted the need to invest in disaster risk reduction and
resilience in post-disaster recovery, rehabilitation, reconstruction
and preparedness. The framework describes the need to strengthen
and appropriate investments in “physical infrastructures; building
better from the start to withstand hazards through proper design and
construction, including the use of the principles of universal design
and the standardization of building materials” (UNISDR, 2015, p. 9).
This is important for the resilience of communities. The International
Federation of Red Cross and Red Crescent Societies (IFRC) defined
community resilience as “…the ability of individuals, communities,
organizations or countries exposed to disasters, crises and underlying
vulnerabilities to anticipate, prepare for, reduce the impact of, cope
with and recover from the effects of shocks and stresses without
compromising their long-term prospects” (International Federation of
Red Cross and Red Crescent Societies, 2014, p. 7).
Considering these long-term prospects, assistance is increasingly
process-oriented, connecting relief efforts to development of
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communities in hazard-prone areas (Leon, Kelman, Kennedy, &
Ashmore, 2009). Hurdles need to be analyzed to facilitate the
development and communication of hazard-resistant construction
techniques in vulnerable communities (IFRC, 2013; UN-Habitat & AXA,
2019). It is essential for vulnerable low-income communities to make
economically viable choices while understanding how safety measures
protect them against recurring hazards (Lizarralde, Johnson, & Davidson,
2010; T. A. Tran, 2015).
However, there is no consensus to what recovery must lead or what
constitutes its success. Simply returning to normal is considered
inadequate as vulnerabilities to a disaster must not be reinstated
(Stephenson, 2018). The vulnerability of the physical house is only one of
the many vulnerabilities (Sanderson, 2018). Full structural safety can be
out of reach for households as other urgent vulnerabilities require their
investment, such as livelihood issues, food, education, health (Dixit et
al., 2017; White et al., 2001). Literature has recently challenged concepts
of ‘Building Back Better’ or ‘Building Back Safer’. Studies underscore
that end-users should have control over decisions that influence them,
and should be in charge to define what is most appropriate (Twigg
et al., 2017; UNISDR, 2014). Recently, there has been more directed
increase in the attention paid to informed decision making as opposed
to building back safer or better housing (Twigg et al., 2017). In addition,
the timeframe of affected households should be respected. A significant
change in mindset or procedure can require time to accept and take
effect in practice. Therefore, short-term adoption of hazard-resistant
construction techniques does not necessarily lead to long-term
knowledge retention and diffusion.
1.2.2

Assessing the impact of humanitarian technical assistance

Many actors support households to reconstruct their house after
a disaster, such as local governments, universities, private sector
groups, chambers of commerce, material suppliers, vocational
training schools, and construction professionals. Non-governmental
organizations (NGO) are only one of the stakeholders involved. NGOs
invest increasingly in technical assistance as one of the strategies to
build resilience of disaster affected populations. Technical housing
assistance consists largely of intervening with new knowledge, such
as guided training programs for masons, carpenters and engineers, real
scale demonstration houses, door-to-door technical advice, community
orientations, and educational and informative material (UN-Habitat &
AXA, 2019). Humanitarian technical assistance can potentially accelerate
the adoption of disaster risk reduction policies and practices, but it is
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unclear what specific characteristics enable its success (Lizarralde &
Root, 2008; Opdyke, 2017a). Therefore, there is a growing will, research
interest and urgency to address the efficacy of humanitarian technical
assistance.
Affordable and effective assistance methods are increasingly important
topics of discussion between donors and humanitarian organizations
(Development Initiatives, 2018). Recent numbers show that international
humanitarian donations covered only 56% of global required funding
(UNOCHA, 2018c). While the percentage of unmet requirements is
actually decreasing, the absolute funding gap still increases every year
(Development Initiatives, 2018; European Council, 2018; UNOCHA, 2018a,
2018b), as presented in Figure 1.1. As a consequence, humanitarian
agencies are required to provide evidence of the effectiveness of
provided assistance and its impact on especially the most vulnerable
groups (Development Initiatives, 2018).
Humanitarian organizations do not have the capacity nor the mandate
to cover the large demand for emergency and permanent housing
(Development Initiatives, 2018; UN CERF, 2019). Limited funding is
available for permanent housing reconstruction as donations are
traditionally reserved for costly rapid deployable emergency shelters
and early recovery structures, which are incapable of reducing
long-term disaster risk (de Haas, Cox, & Gijsbers, 2013; Levine & Sida,
2019). The limited transition from emergency relief to longer-term
housing development is problematic for the resilience of communities.
Technical assistance might be more effective to reduce vulnerabilities
during the reconstruction of permanent housing in hazard-prone areas
(UNISDR, 2015). However, only a fraction of disaster affected households
is reached with humanitarian technical assistance (Morel, 2018).
However, in spite of the global funding gap, the recent growth of
disaster events and the gained insights into disaster risk reduction,
the communication of hazard-resistant construction techniques with
disaster affected populations has only received scattered attention in
disaster science (UN-Habitat & AXA, 2019). This research answers calls
to develop both theoretical and empirical evaluations of the impact of
technical assistance (UNISDR, 2015).
1.2.3

Understanding self-recovery processes

It is often unknown that the vast majority of disaster affected
populations reconstructs without humanitarian assistance. Morel
(2018) estimated, based on data from a 10 year period, that when the
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Global Shelter Cluster is activated, around 90% is left without shelter
assistance. However, the exact percentage of people that self-construct
their house after disaster is unknown. A lot of post-disaster shelter
recovery happens in places where the Global Shelter Cluster does
not operate. In addition, many aid providers do not engage in the
cluster activities, such as local actors. It is unclear how communities
reconstruct and adopt hazard-resistant construction techniques in the
absence of humanitarian technical assistance, and self-recover after
a disaster using their own resources and own knowledge (Maynard,
Parker, & Twigg, 2017; Parrack, Flinn, & Passey, 2014; Twigg et al., 2017).
Despite this high percentage of communities that self-recover, little
has been documented about construction processes that occur outside
the scope of the humanitarian technical assistance (Maynard et al.,
2017; Twigg et al., 2017). The driving force for attention for self-recovery
comes from the international humanitarian shelter community itself,
that has initiated vivid discussions to rethink shelter assistance. This
thesis contributes to a better understanding of self-recovery processes,
when disaster affected populations rebuild or repair their own house,
using their own assets, without technical assistance from humanitarian
technical assistance.
Understanding how people acquire, value and adopt knowledge in the
absence of humanitarian technical assistance can provide new insights
for aid strategies (Opdyke, Javernick-Will, & Koschmann, 2018). There are
potentially lessons to be learned from their traditional coping strategies
against natural hazards, and the problems they are facing. Little is
known about the exact knowledge need of local stakeholders and their
knowledge and opinions are under-represented in global decisionmaking during reconstruction (da Silva, Hawley, Maynard, Schooling,
& Saeed, 2012; Gaillard & Mercer, 2013). Validated data is needed
to compare guided shelter projects with self-recovery processes.
Organizations could apply lessons learned from empirical studies to
increase knowledge adoption. Specific hurdles can be identified and
prioritized, and decision-making can be optimized to enhance the
safety of the building stock (Parrack et al., 2014).
1.3

Research objectives

Given the breadth of aspects related to community resilience, this study
concentrates on only one of the key elements; knowledge adoption
processes to Build Back Safer housing after a disaster. This study
aims to contribute to the theoretical understanding decision-making
processes from vulnerable communities in hazard-prone areas that lead
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to the adoption of hazard-resistant construction techniques. The aim of
this study is also to find pathways to increase the adoption of hazardresistant construction techniques, among disaster affected populations.
Therefore, this study identifies barriers and drivers to the adoption of
hazard- resistant construction principles in the two affected countries
chosen in this study. These barriers and drivers represent a first step
in understanding the range of considerations for communication
strategies in post-disaster reconstruction, but it cannot be seen
as a complete answer that is applicable in all other disaster-prone
regions. However, it is a sound starting point that can be built upon in
subsequent research.The following objectives are defined:

1.

Identify and assess factors and actors that influence the adoption
of hazard-resistant construction techniques by community-based
construction actors.

2.

Understand differences in knowledge adoption with different
intensities of humanitarian technical assistance.

3.

Propose strategic knowledge interventions that enhance
knowledge adoption and reduce vulnerability to hazards.

Therefore, the following main research question has been formulated:
What factors and actors could increase the adoption of hazardresistant construction techniques in post-disaster reconstruction
processes with different intensities of humanitarian technical
assistance?
To specify the main research question, I will outline the main empirical
gaps, the research questions, setting and methods that systematically
aim to answer this question.
1.4

Empirical gap and research questions

1.4.1

Gap between science, policy and practice

This research builds on recent studies relevant to the disaster context,
focusing on different aspects of knowledge adoption. Research of
Spiekermann et al.(2015) stands out as an attempt to link aspects of
knowledge adoption, and is both theoretically insightful as well as
practically relevant for post-disaster reconstruction. This dissertation
aligns with their overview of aspects that hinder application of scientific
and academic state-of-the-art disaster risk reduction knowledge
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in policy and practice, which has been an issue for a long time.
Earlier studies analyzed barriers and drivers (Chmutina & Rose, 2018;
Spiekermann et al., 2015; Turnbull, Sterrett, Hirano, & Hilleboe, 2015),
the role of communication methods (BBC Media Action, 2017a), the
relationship between stakeholders (Tromp & Bots, 2016), and decision
making outcomes (UNISDR, 2014). These aspects have been primarily
studied in isolation, but not often in combination. The theoretical
framework described in Chapter 2 links those aspects.
1.4.2

Effective communication

On a macro level, an important explanation for limited knowledge
adoption is found in communication (Spiekermann et al., 2015). Most
support tools currently used by humanitarian agencies are insufficiently
adequate to have an immediate let alone lasting effect on hazardresistant construction practice (Spiekermann et al., 2015; Turnbull et al.,
2015; UN-Habitat & AXA, 2019; UNISDR, 2015).
First of all, abstract technical knowledge is insufficiently translated
into understandable language and insufficiently disseminated through
appropriate means of communication (Chmutina & Bosher, 2015).
Too often, technical construction manuals are used that are too
abstract to understand for members in communities where people
mainly communicate verbally without abstractions of reality on paper
(Chmutina & Bosher, 2015). Earlier case studies show that communication
approaches are often insufficiently tailored to the audience and their
existing communication habits and skills (BBC Media Action, 2017a;
Chmutina & Bosher, 2015; White et al., 2001). For example, the use of too
much or too little abstraction, the presentation of technical details, or
written explanations can limit understanding. Scientists and practitioners
do not always speak the language or do not master local communication
techniques that are needed to generate a common level of understanding
(German Committee for Disaster Reduction, 2006). Chapters 3 and 5
discuss the effectiveness of communication means in practice.
Another problem is the unidirectional character of interventions. Provision
of information is often falsely assumed to lead to adoption (Wijk &
Murre, 2011). The importance of two-way interaction as opposed to
one-way interaction is highlighted in studies from the field of knowledge
management (Graham et al., 2006a; Herschel, Nemati, & Steiger, 2001),
education, health prevention (Pentland et al., 2011; Straus, Tetroe, &
Graham, 2011), environmental science (Evely, Fazey, Stringer, & Reed,
2012; Fazey et al., 2014; Phillipson, Lowe, Proctor, & Ruto, 2012), and
disaster science (Weichselgartner & Pigeon, 2015). Knowledge exchange,
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is a two-way negotiated sequence of knowledge transfer between
stakeholders and leads to better agreement of ideas and therefore a
stronger adoption of knowledge within communities (Fazey et al., 2014),
but it is hardly studied in the humanitarian field (Weichselgartner & Pigeon,
2015). Currently available support tools, such as manuals with keymessages for safer construction, tend to transfer knowledge one-way
instead of exchanging knowledge reciprocally between the humanitarian
stakeholders and the local community, and such tools are therefore often
ineffective at enabling adoption of new knowledge (Cadag & Gaillard,
2012).
Other issues that limit the effectivity of communication concern the
relationship between actors. As is explained in detail in Chapter 2, a
number of studies within communication science have highlighted the
importance to establish trust between stakeholders (Spiekermann et
al., 2015; Tromp & Bots, 2016), and limit hierarchical differences between
stakeholders (Norris, Stevens, Pfefferbaum, Wyche, & Pfefferbaum, 2008).
In case of a natural hazard, newly introduced stakeholders in the local
construction network have trouble gaining trust. Therefore, adoption
studies have recommended the use of ‘champions’ and ‘leaders’ (Rogers
& Shoemaker, 1971). Humanitarian agencies already aim to select ideal
leaders in the form of social mobilizers in communities because it is
known that one of the best ways to translate resilience into recovery,
reconstruction and development is through building communities of
knowledge (Dixit et al., 2017). Chapter 3 and 5 further explore the role of
key-stakeholders in construction knowledge networks.
1.4.3

Knowledge use

In the communication, too often tacit local knowledge is ignored or used
ineffectively (White et al., 2001). It is often overlooked that communities
might have developed location specific solutions that increase their safety
through trial and error due to recurring disaster events. In response to a
disaster, it is essential that communication strategies employed give space
to the tacit or explicit knowledge of affected households (Herschel et al.,
2001; Szulanski, 1996; White et al., 2001). A facilitating and consultative
approach that enables and supports local knowledge production is
required (Sanderson, 2019).
Studies have found that the demand for knowledge and the
understanding of structural risks are indispensable preconditions for
knowledge use (IFRC, 2013; Twigg, 2015). In order to support locally
driven recovery humanitarian agencies are called upon to understand the
contextual needs before suggesting solutions and shift towards demand
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driven approaches (Sanderson, 2019). Marketing and adoption studies
commonly use the model for motivation, ability and opportunity (MAO
model) to understand perceptions of users towards certain behavior
(MacInnis & Jaworski, 1989; Stokmans, 2005). The use of this model
can increase the understanding of barriers and drivers of knowledge
adoption. Chapter 6 adapts this model and explores how hazard-resistant
construction knowledge is perceived by affected households. Chapter
7 uses these findings to develop audience specific communication
strategies.
A summary of the identified research gaps that this research seeks to
address are presented in Table 1.1
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36
3

4

5

6

Lack of knowledge of how households obtain,
communicate and understand hazard-resistant
knowledge without humanitarian technical
assistance

Lack of knowledge about differences in
structural safety between households with
different intensities of humanitarian technical
assistance

Limited understanding of how communities
acquire and understand knowledge to
reconstruct with different intensities of
humanitarian technical assistance

Limited understanding of barriers and drivers for
hazard-resistant reconstruction with different
intensities of humanitarian technical assistance
7

2

Lack of overview of what factors and actors
influence the adoption of hazard-resistant
construction principles

Lack of audience specific communication
strategies to enhance the adoption of hazardresistant construction knowledge

Chapter

Gaps

Table 1.1 Research gaps and questions

How can target groups with similar motivation, ability and opportunity profiles be
distinguished to develop communication strategies that are able to increase the
intention to build back safer?

1) How can the MAO model be adapted to study the intention to adopt hazard-resistant
construction knowledge by disaster affected communities?
2) How does humanitarian technical assistance affect the motivation, ability and
opportunity to adopt earthquake resistant construction knowledge in Nepal?

1) What is the influence of technical assistance on the acquisition and understanding of
hazard-resistant construction knowledge by community-based construction actors?
2) What pathways could increase the influence of community-based key-stakeholders
as knowledge sources?

How did humanitarian technical assistance impact the application of earthquakeresistant construction principles in housing reconstruction after the 2015 Gorkha
earthquakes in Nepal?

1) How is hazard-resistant construction knowledge communicated, understood, and
applied by stakeholders in housing self-recovery processes?
2) What inhibits or enables exchange of hazard-resistant construction knowledge in
housing self-recovery stakeholder networks?

What factors and actors potentially influence the adoption of hazard-resistant
construction techniques in post-disaster reconstruction by construction professionals
and end-users?

Research questions

1.5

Research settings

This study focusses on adoption processes in rural communities in
post-disaster reconstruction situations. During this doctoral study,
two major disaster events have been chosen in which there was a
significant need for hazard-resistant reconstruction. In both situations,
communities were identified that received minimal technical assistance.
These cases cover two of the most prevalent disaster types, which may
highlight important commonalities and differences. Field work was
conducted in severely disaster affected communities in the Philippines,
affected by the deadly super typhoon Haiyan in November 2013, and in
Nepal, affected by earthquakes in April 2015 with a magnitude of 7.8. An
overview of case study characteristics is presented in Table 1.2.
Table 1.2 Case study characteristics
Characteristics

Philippines

Nepal

Disaster

Super typhoon Haiyan November 2013

Gorkha earthquakes April 2015

Data collection
period

Feb – May 2017 and 2018

Feb – June 2018

Research area

Busuanga island

Gorkha and Okhaldhunga district

Communities

6 communities

25 communities

Study type

Exploratory pilot study

Extensive comparative study

Technical
assistance

Without humanitarian technical
assistance

Different intensities of humanitarian technical assistance

Data

220 household interviews,
9 carpenter interviews, 20
key-stakeholder interviews, 6
focus group discussions, community characteristics, photo
observations, field notes

1453 household interviews, 61
key-stakeholder interviews,
25 focus group discussions,
1456 structural assessments,
community characteristics, photo
observations, field notes

These cases are suitable to reflect upon the value of the theoretical
framework. Both cases include communities in low-income countries, with low level education, mainly sharing the same occupation,
low monthly income and in geographically remote and isolated areas.
Communities are selected with a relatively small population between
42 and 250 households. Access to technical knowledge in written form
and the access to vocational training is limited. Therefore, these cases
represent extremely problematic areas to introduce new technological
knowledge. Adoption of new technological knowledge can be better
observed in these cases, than for example in an urban area where there
are multiple access points for new knowledge and undefined community borders.
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The study took a specific moment in the post-disaster reconstruction
and does not reflect upon the pre-disaster and emergency phase.
Both situations were studied approximately 3 years after the disaster
event, in the middle of the so called post-disaster reconstruction phase
(Thurairajah, Amaratunga, & Haigh, 2008), which bridges the emergency
response and the mitigation and prevention phases. At that point in time,
communities are expected to be still able to reflect upon the recent
reconstruction process. Fieldwork in the Philippines was conducted in
the area of Busuanga over a one-year period from February 2016 to May
2017, see Figure 1.2. The second study was conducted in two districts in
Nepal approximately 3 years after the 2015 earthquake and compared
technically assisted Gorkha with technically less-assisted communities in
Okhaldhunga, as shown in Figure 1.3.
Results of the two cases cannot be blindly applied to other cases.
This thesis looks at two types of natural hazards: earthquakes and a
typhoon. Earthquakes can occur without warning, whereas typhoons
are commonly announced and offers households the opportunity to
prepare their dwelling for the potential impact of the hazard. This can
potentially reduce the fatalities of the disaster event. Typhoons can trigger
floods and landslides through their intense rainfall and storm surges,
and cause serious damage to livelihoods, such as agriculture and fishery
in the Philippines. The communities in the sample in Nepal were mainly
dependent on agriculture. The earthquakes occurred prior to the planting
season and the monsoon, which delayed reconstruction and caused
landslides. The earthquakes in Nepal occurred during the day, when a
significant percentage of the population what not inside dwellings. The
selected communities in Nepal were rural areas. They lacked presence of
a part of the working age population due to temporary work abroad of
mainly male household members and study and work opportunities in the
urban areas. Although the working age population in the Philippines also
depended on labor in the urban area of Coron, household members were
generally present in their hometown during the typhoon.
There are important advantages of understanding similarities and
differences between two different disaster types in different countries.
First of all, from a methodological perspective, the second sample is not
influenced by the first sample. In addition, the lessons learned from the
first case are used to inform the second case. Despite the difference
between the cases, they were both conducted at approximately the
same stage of the redevelopment process, i.e. 3 - 3.5 years after the initial
disaster, which allows for meaningful comparison. Finally, in the two
case studies there were mainly one-family houses, which again allow for
comparison.
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Both case studies show differences that are related to the post-disaster
context of the assessed communities. Therefore, results of these cases
may not hold true in other post-disaster situations. Nevertheless, the
development process of the research methodology is applicable in a
broader context of rural communities facing potential hazards in the
global South. This study shows how the research methodology applied
in the Philippines was adapted to the situation in Nepal, and in both
cases led to valuable findings.
Comparing these two post-disaster situations enables a broad
understanding of knowledge adoption processes. Both countries are
extremely hazard prone, both being affected almost yearly by hazards,
and both classified as low-income to low-middle income countries
(World Bank, 2019). Typhoon Haiyan was the 25 th large typhoon for
2013 alone, whereas Nepal had not yet experienced an earthquake
for some decades. The recurrence of disaster events impacted the
preparedness in both cases. In the Philippines typhoons have a higher
recurrence and are more predictable in character than earthquakes
in Nepal, though both have a similar risk index (GFDRR, 2019a, 2019b).
Moreover, disasters strike in different areas each time. Therefore, in
both countries affected communities were selected that were rather
unprepared for the major disaster event which severely affected their
houses. In addition, isolated rural communities were selected since
such communities were expected to have limited or no familiarity
with state-of-the-art knowledge on hazard-resistant construction
techniques as communicated by non-governmental and governmental
agencies involved in disaster risk reduction. The predicted lifespan of
the mainly bamboo or wooden housing in the rural communities of the
Philippines is shorter than the stone housing in Nepal. Nevertheless,
in the expected lifespan of both types of constructions it is likely that
dwellings will be affected by a recurring disaster (Bilham, 2019; Dal
Zilio, van Dinther, Gerya, & Avouac, 2019). Therefore, the housing stock
could improve through the application of hazard-resistant construction
techniques.
This study recognized that there are myriad reasons that contribute
to the effectiveness of recovery and pre-disaster vulnerabilities.
Crucial is the quality of governance. Governance matters as a factor
for underlying vulnerabilities and abilities to recover effectively.
Considerable differences in governance are found in each case study.
The ability to coordinate reconstruction efforts has been more
effective in the Philippines than in Nepal due to the high recurrence
of disaster events. Reconstruction in Nepal was delayed because of
political challenges in the first year after the earthquakes (S. Jones,
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Oven, Manyena, & Aryal, 2014; Thapa & Ramsbotham, 2017). Although
payments were supposed to be distributed in three installments, 29% of
the households did not receive the third payment (World Bank, 2020).
The governance structure in the Philippines was more effective to
organize disaster recovery. Although governance is a significant factor
in the recovery, this study concentrates on perspectives of affected
households and their direct knowledge network.
The case study of the Philippines was used as a qualitative pilot study
to understand the knowledge need and decision making in selfrecovery processes without humanitarian or governmental technical
assistance. This first case study provided understanding of the
ability of the knowledge network to communicate typhoon resistant
construction principles. These lessons were used to develop a more
extensive comparative study in Nepal, comparing communities with
different intensities of technical assistance, see Figure 1.3. The case in
Nepal allowed the identification and evaluation of factors influencing
knowledge adoption. Both cases resulted in recommendations for the
design of knowledge interventions.

Philippines

Calamian islands

Coron
Culion

Figure 1.2 Community selection in the Philippines, in the area of Busuanga
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Gorkha

Okhaldhunga

Nepal

Gorkha

Okhaldhunga

Figure 1.3 Community selection in Nepal, geographically spread over the severely
damaged areas within district Gorkha and Okhaldhunga.
1.6

Research methods

1.6.1

Data collection

This study implements a mixed methods approach using a large variety
of data collection techniques. A summary of the data and research
methods is presented in Table 1.3.
The theoretical framework linking different factors of knowledge
exchange to knowledge adoption is derived from literature. The study
uses communication science, learning and educational theory and
adoption theory in combination with an evidence-based understanding
of the humanitarian aid to develop this theoretical framework. In
addition to the literature, the framework is informed by lessons learned
from humanitarian practitioners who have been interviewed at the start
of this study.
In the Philippines a multi-method approach was used to explore
knowledge exchange processes in communities without humanitarian
technical assistance. This method consisted of general community
characteristics from the six communities, six focus group discussions
separated for male and female genders, 220 household interviews, 13
carpenter interviews, photos of all interviewed houses, field notes from
daily observations, and 20 key-stakeholder interviews with government
officials, educators, builders and representatives of humanitarian
organizations. It was considered important to investigate the different
responses from males and females in both locations. There are many
calls to include women in reconstruction as they often head households
due to many men working abroad, and because there is often a need for
women to a generate secondary income.
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The study in Nepal compared two disaster affected districts, one
of which received far more humanitarian technical assistance than
the other, assessing a larger sample of in total 25 communities. Data
in Nepal was gathered through a similar mix of methods. However,
the research protocols were more focused due to gaining a better
understanding of knowledge adoption in the Philippines. This
understanding resulted an additional structural assessments protocol.
A total of 1453 household interviews, 1456 structural assessments of
the earthquake resistance of the reconstructed housing, photos of all
interviewed houses, 25 focus group discussions, field notes from daily
observations, and 70 interviews with key-stakeholder identified through
snowball sampling. Research protocols can be found in Appendix C.
1.6.2

Data analysis

The analysis techniques employed are descriptive analysis, social
network analysis, interview analysis and cluster analysis. The study
triangulates interviews, focus groups, structural assessments,
interviews and community data. Researchers, policymakers and
humanitarian practitioners from the study areas have verified the
plausibility of the findings.
The data of the Philippines was mainly analyzed using qualitative
descriptive analysis of translated, transcribed and coded interview data,
frequencies from interview data and focus group discussions. For the
Nepal study, more complex analyses were added. A social network
analysis was used to map the density of and indegree centrality of
construction knowledge networks. The MAO-framework was used
in descriptive and cluster analysis. Details concerning the analysis are
discussed in the corresponding chapters and analysis outcomes are
presented in Appendix D.
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Table 1.3 Summary of data and methods
Chapter

Topic

Data

Method (s)

2

Factors knowledge adoption

Literature

Literature review

3

Philippines: Knowledge
adoption

220 household interviews,
9 carpenters interviews, 20
key-stakeholder interviews,
6 focus group discussions,
community characteristics,
photo observations, field
notes

Qualitative analysis,
Descriptive analysis

4

Nepal: Structural safety

1456 structural assessments

Descriptive analysis
Regression analysis

5

Nepal: Communication

61 key-stakeholder interviews, 1453 household
interviews, 25 focus group
discussions

Descriptive analysis
Qualitative analysis,
Social network
analysis

6

Nepal: Drivers and barriers

1453 household interviews

Descriptive analysis

Nepal: Target audiences

1453 household interviews

Descriptive analysis,
Cluster analysis

7

1.7

Outline of the study

The research resulted in standalone journal articles or book
publications, that are logically aligned in this thesis. The doctoral
candidate is first author of all chapters, providing the conceptualization,
funding acquisition, methodology, data-collection, project
administration, formal analysis and original draft for co-authors to
review and edit. There is some duplication in theory used and the
description of data collection in Nepal. The thesis consists of nine
chapters and is divided into three main parts; I) Review of theory and
practice, II) Empirical analysis, III) Conclusion and discussion. Additional
supporting analysis used in the chapters is gathered in the Appendix.
The outline is presented in Figure 1.4.
Part I:

Review of Theory and Practice

Chapter 2 presents a theoretical framework. This chapter contains
literature concerning knowledge adoption from communication science
and disaster risk reduction research that is applicable in post-disaster
reconstruction. This chapter contains practical proposals to increase
knowledge adoption. Since literature indicates shortcomings of oftenused knowledge transfer approaches, the study aims to understand
knowledge exchange instead. The Knowledge Exchange Framework
is proposed that provides a more holistic overview of factors and
actors that are potentially of influence on knowledge adoption. This
framework and practical proposals needs to be evaluated using
empirical evidence.
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Part II:

Empirical analysis

In this part, the empirical evidence that was gathered and analyzed
from the Philippines and Nepal is presented. Chapter 3 reports on a pilot
study that explores the overall value of the framework. It aims to better
understand the different aspects of the framework in practice to specify
their meaning in practice. Chapter 3 presents how households in the
Philippines self-recovered after typhoon Haiyan in 2013 in the absence
of humanitarian technical assistance. It explores the structure of the
knowledge network to demonstrate the role of different stakeholders.
The chapter presents what knowledge need they had and to what
extend they were aware of typhoon resistant construction technique,
and how they communicated knowledge to construct typhoon resistant
housing. The chapter explores the relationships between stakeholders
and gives examples of trust issues that occur in practice. The chapter
presents a novel understanding of decision making in self-recovery
processes and finds clear indications for the enhancement of adoption
through strengthening of the local knowledge network. Protocols used
in the Philippines are used to reflect upon the interactions described in
the Knowledge Exchange Framework and contributed to defining more
specific questions for the second field study in Nepal.
In Nepal, a more focused set of research methodologies is used to study
reconstruction after the earthquake of 2015. First of all, in Chapter 4,
the seismic resistance of houses is compared between a district that
received extensive humanitarian technical assistance and one with
limited assistance. In both districts, high application of earthquake
resistant construction techniques was observed. In fact, despite the
extensive humanitarian efforts in one of the districts, remarkably few
differences between the two were found.
Chapter 5 increases the understanding construction knowledge
networks in Nepal. The study assesses how knowledge is
communicated through using Social Network Analysis, which, while
common in social science, has not previously been used to study
construction knowledge networks in a post-disaster reconstruction
context. The study analyzed knowledge acquisition pathways through
an analysis of trusted stakeholders in construction knowledge networks
and analysis of levels of understanding hazard-resistant construction
knowledge. This analysis resulted in novel visual comparisons of
stakeholder involvement. In the district with extensive humanitarian
technical assistance, knowledge was more widely spread among
community-based stakeholders and the level of understanding
was higher. The strength of the knowledge network and the level
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of understanding are expected to be beneficial for retainment of
knowledge.
Chapter 6 presents the intentions of households to adopt hazardresistant construction knowledge. Therefore, the chapter presents
how the MAO-model can be adapted to the purpose of this study and
analyses the different barriers and drivers. This chapter describes how
levels of Motivation, Ability and Opportunity different in relation to the
presence of technical assistance from non-governmental agencies.
The chapter allows for a more specific description of differences
as it separates affected communities based on low, middle of high
intensities of assistance received.
Chapter 7 concludes with a cluster analysis to segment households
based on high, middle and low levels of motivation, ability and
opportunity. 27 Target groups were identified and described. Based on
differences in the intentions of the audiences, this chapter provides
initial recommendations for audience specific communication
strategies.
Part III: Discussion and conclusion
Finally, chapter 8 contains the overall conclusions of this study and
presents the theoretical contributions, the practical relevance and
limitations of the research and makes suggestions for future work.
Findings in this dissertation allow to understand factors and actors that
influence the adoption of hazard-resistant construction knowledge and
show pathways to stimulate knowledge adoption.
Chapter 9 presents a compilation of the references used in this
dissertation.
Part IV: Appendix
At the end of this thesis, additional supporting information is included
in the Appendices. Appendix A includes a list of other publications that
have been completed during this doctoral study. Appendix B presents a
description of the author, Appendix C presents research protocols and
Appendix D presents analysis outcomes.
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1.9

Key terms

The following terms are mostly relevant to post-disaster reconstruction.
As terms differ between countries and disaster situations, these terms
are not universally used in the same manner.
Build Back Safer: The term Build Back Safer (BBS) is used as an
alternative for Build Back Better (BBB). Build Back Safer is defined as
improving the resilience of homes and settelements so that they can
better withstand natural hazards. The structural safety of houses is
increased through the use of hazard-resistant construction techniques.
Community: Communities are expected to have a certain coherence,
sharing context related opportunities and challenges in the
reconstruction and sharing relationships to
community-based and external stakeholders. In this study, communities
are part of the affected population residing in the smallest identifiable
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municipal section, between 42 and 250 households. These are called
sitios as part of barangays in the Philippines and wards as part of a
Village Development Committee in Nepal. Technical assistance is often
directed at these entities. Communities in this study are geographically
isolated groups of households, mainly sharing the same occupation,
monthly income, levels of education and access to knowledge and
technology. The communities in this study showed interdependency
of community members and signs of a collectivistic attitude towards
knowledge adoption. Differences are expected to be found primarily
between communities and less within communities.
Humanitarian organization: For the purpose of this thesis, a
humanitarian organization or agency can be an international nongovernmental organization (INGO) or national non-governmental
organization (NGO) involved in the reconstruction efforts after the
disaster triggered by a natural hazard.
Humanitarian technical assistance: Humanitarian technical assistance
is abbreviated as HTA. Technical assistance represents all non-financial/
material measures that support households to Build Back Safer.
“Technical assistance includes a broad range of inputs to inform,
guide and add value to housing recovery undertaken by households
and communities themselves, either with their own resources or with
financial or material assistance” (UN-Habitat & AXA, 2019). Humanitarian
technical assistance refers to assistance organized by a nongovernmental organization. Seven typologies of technical assistance
are identified in Nepal: 1) community / household orientations, 2)
continuous door to door technical assistance (mobile technical support),
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3) short training for masons, 4) on-the-job training for masons, 5)
helpdesk / technical resource centre, 6) demonstration construction, 6)
community reconstruction committees (HRRP, 2017).
Knowledge adoption: Defined as “use in practice”, similar to concepts
such as knowledge uptake and knowledge integration or complex
knowledge transfer (Grant, 1996). Fogarty and Pete (2004) distinguish
learning strategies for simple and complex knowledge transfer. Complex
knowledge transfer requires effort to bridge ideas to novel situations,
aiming to integrate, propagate and innovate. Knowledge adoption can
be seen as a continuous process of complex knowledge transfer in
which knowledge is renewed and adapted to contextual needs and
can diffuse among other users so that its concepts sustains over longer
periods of time (Antonides & Raaij, 2002).
Knowledge intervention: Defined as a communication strategy that
introduces knowledge as a tool to influence behavior or decisionmaking. Here, knowledge interventions primarily, but not exclusively,
refer to the interventions by humanitarian organizations. In this study,
the term ‘knowledge intervention’ is also used as a synonym for
technical assistance, where technical knowledge is used as a keyelement to increase hazard-resistant reconstruction.
Local knowledge: Local knowledge is generally tacit, invisible to anyone
but the ‘knowledge holders’ themselves. The existence and value of this
type of knowledge is often overlooked in aid approaches. “Communities
have shown themselves to be a source of strength, contributing
innovative ideas and local knowledge which, when mobilized and
used appropriately, can lead to solutions that can make a fundamental
contribution to mitigating the negative impacts of natural disasters.”(P.
Tran, Shaw, Chantry, & Norton, 2009). Indigenous knowledge is used as a
synonym in this study.
Self-recovery: Defined as as a process in which “affected households
reconstruct their houses themselves, either by self-building or by
employing local skilled and unskilled labour, often with little to no
external or formal support”(Twigg et al., 2017).

50

Chapter 1 | introduction

51

Chapter

2

Theoretical
knowledge
exchange
framework

Abstract:
Hazard-resistant construction knowledge is often insufficiently applied
during post-disaster reconstruction of housing in developing countries,
which causes communities to remain vulnerable to recurring hazards.
Humanitarian knowledge interventions often lack effectivity in practice,
partly due to the use of transfer strategies and the lack of dialogue.
This study discusses the limitations of current interventions using
the knowledge transfer model of Tromp and Bots to define proposals
to enhance impact. One of the main proposals is to engage actors
in a dialogue to negotiate a consensual view of what is feasible and
desirable within the local conditions. To overcome obstacles, this study
has found that it is essential to lift barriers, strengthen trust, match
need and knowledge and reduce risk of adoption failure. To observe
and analyze knowledge adoption in field research, this study proposes
a more holistic Knowledge Exchange Framework that analyses the
interaction and adoption between multiple actors. This exchange
framework adapts the MAO model (Motivation, Ability and Opportunity)
from social science to include measurement of the actors’ intentions to
adopt.
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This content of this chapter is largely based on an original
research article published as:

Hendriks, E., Luyten, L., & Parrack, C. (2018). Knowledge
exchange and adoption to enable safer post-disaster
self-recovery. International Journal of Integrated Disaster
Risk Management, 2(1), 1–21. https://doi.org/DOI10.5595/
idrim.2018.0314

Keywords: knowledge exchange; self-recovery; knowledge adoption;
disaster risk reduction; community resilience.
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2.1

Introduction

Humanitarian knowledge interventions aim to increase the hazardresistance of reconstructed housing and reduce the vulnerability of
communities to recurring hazards. However, evaluations indicate
that post disaster programs often do not have a lasting impact on
community resilience (Spiekermann et al., 2015). Provided hazardresistant construction knowledge is generally little applied, which is
found to be partly due to poor communication (Opdyke, JavernickWill, Koschmann, & Moench, 2016b). Therefore, effective knowledge
interventions are considered increasingly important for the efficacy of
the use of disaster relief resources (Twigg, 2015). A higher priority needs
to be given to the design of interactions that encourage the adoption
of hazard-resistant construction principles in communities. A better
understanding of interaction between the actors is needed to identify
barriers and failure mechanisms in knowledge adoption processes. The
Humanitarian Evidence Programme stated; “There are unclear findings
about the effects of humanitarian interventions on... knowledge of safer
construction techniques” (Maynard, Parker, & Twigg, 2016, p.62).
Earlier studies have analyzed the gap between science, policy and
practice in disaster risk reduction, analyzing actors (Abedin & Shaw,
2015; Izumi, 2018), networks (Islam & Walkerden, 2017), and the role of
types of knowledge (Shaw, Izumi, Risk, & 2018, 2018; Spiekermann et al.,
2015), and communication strategies (Nakamura, Umeki, & Kato, 2017).
There is wide consensus that too often knowledge interventions lack
effectivity because they primarily aim to transfer knowledge (Abedin &
Shaw, 2015; Graham et al., 2006a; Spiekermann et al., 2015; Thanurjan
& Seneviratne, 2009; Weichselgartner & Pigeon, 2015). These studies
recognize the potential benefits of knowledge exchange for disaster
risk reduction and post-disaster recovery. Knowledge exchange can
provide better-informed development of scientific knowledge, and
stronger agreement of ideas, and potentially enable higher knowledge
adoption in communities (Fazey et al., 2014). Knowledge exchange
considers information, experience and skills from all actors involved,
and is considered to lead to more appropriate solutions (C. Moser, 1998).
In the management of organizations, effective knowledge exchange
is broadly recognized as a key to success and increasingly elaborated
on (Prusak, 1997). Through knowledge exchange organizations are, in
theory, expected to be more innovative, efficient and successful in the
marketplace (Argote, 2012; Grant, 1996; Inkpen, 1998; Levin & Cross,
2004). However, in practice effective knowledge exchange has been
found to be challenging to establish (Argote, Ingram, Levine, & Moreland,
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2000; Levin & Cross, 2004; Szulanski, 1996). Only a few theoretical
models discuss the adoption, application or uptake of knowledge as a
success criterion for effectiveness (Graham et al., 2006a; Liyanage, Elhag,
Ballal, & Li, 2009; Tromp & Bots, 2016), and only a few theoretical models
in knowledge management include knowledge exchange (Al‐Adaileh &
Al‐Atawi, 2011; Graham et al., 2006a; Liyanage et al., 2009).
Although widely discussed in organization management, in the field of
humanitarian aid and in post-disaster recovery the role of knowledge
exchange is still relatively unexplored. Clear recommendations to
enhance adoption that are applicable in disaster risk reduction are
lacking (Field, Booth, Ilott, & Gerrish, 2014). In addition, few analysis
models for knowledge transfer or exchange are used in practice by the
policy makers or practitioners. Weichselgartner and Marandino (2012)
and Spiekermann et al. (2015) attempted to clarify if and how knowledge
influences different disaster phases in analysis schemes. Their evaluation
models focus on what data, information, knowledge or wisdom is used,
misused, disregarded or lacking in the transfer of knowledge between
actors. Unfortunately, the model is multi-interpretable for practitioners
when it comes to distinguishing data, information, knowledge and
wisdom in practice and leads to little specified outcomes and does not
evaluate the multitude of indicators relevant for effective knowledge
exchange. This study answers the question;
RQ

What factors and actors potentially influence the
adoption of hazard-resistant construction
techniques in post-disaster reconstruction by
construction professionals and end-users?

This study first describes actors in post-disaster reconstruction. Both
communication with and without humanitarian technical assistance
are relevant. Afterwards, this study discusses the gap between science,
policy and practice in disaster risk reduction, and the limitations of
current knowledge transfer based communication using the conceptual
framework of Tromp and Bots (2016). Based on that analysis, a list
of proposals is defined for the design of more effective knowledge
interventions. One of the main proposals is to establish knowledge
exchange that leads to more appropriate solutions and adoption by all
actors involved. The study proposes to use the social scientific MAO
model (motivation, ability, opportunity) to explore the intentions of
actors to adopt knowledge. To analyze the effectivity of knowledge
exchange in practice, a holistic conceptual framework for adoption is
proposed.
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2.2

Actor involvement in post-disaster reconstruction

This study aims to understand knowledge use in communities that
receive humanitarian technical assistance or self-recover after disaster.
Humanitarian support to reconstruct only reaches a fraction of the
disaster affected households (Morel, 2018; Parrack et al., 2014). There
is a lack of validated data to compare guided reconstruction projects
with self-recovery processes which enables to identify and prioritize
specific hurdles in knowledge adoption (Parrack et al., 2014). Currently,
interventions based on hazard-resistant construction guidelines are
applied by NGOs without a profound understanding of the construction
knowledge need in self-recovery, outside of their scope. Therefore,
aid organizations are searching for tools and methods to strategically
support affected populations to Build Back Safer (Parrack, 2017;
Saunders, 2004).
Self-recovery is defined here as the shelter repair or housing
reconstruction process in which members of a disaster-affected
population take full responsibility, independently from humanitarian
or governmental technical guidance. Self-recovery does not include
projects and processes in which external parties select the beneficiaries
and supervise construction activities (Parrack, 2017). In self-recovery the
affected population decides how their homes are rebuilt or repaired,
whether they build the house themselves or procure local labor to
do so. Local organizations, governmental institutions and NGOs may
provide (building) materials or tools.
Self-recovery implies decision authority for the end-user in the design
and construction process. Self-recovery can contribute to preserve
tradition and identities (Alexander, 1989; Harris, 2003). Community-led
construction activities can contribute togreater psychological recovery
of disaster affected households than in projects with involvement of
external parties (Kennedy, Ashmore, Babister, & Kelman, 2008; Leon et
al., 2009). Nevertheless, there are many examples of poorly monitored
self-recovery communities that have suffered as a result of poor-quality
build back, such as in Pakistan.
Three main types of roles can be distinguished in reconstruction
processes: technical experts, users and constructors. The separation in
different roles might be misunderstood to be anti-developmental. We
stress that, actors can have multiple roles in the exchange of knowledge
at the same time. Different actors can appropriate these roles, such as
household members, construction professionals, village committees,
local leaders, material suppliers, gangs, employers, local land owners.
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In self-recovery processes, the role of end-user and constructor
are sometimes taken by the same person. These roles often share
responsibility for the reconstruction. End-user and constructor might
adopt expertise provided by the technical experts to Build Back Safer
(BBS). These three roles have the following characteristics:
•

Technical expert: Actor who has state-of-the-art knowledge on
how to construct with hazard-resistant construction techniques
in line with knowledge from policy making non-governmental and
governmental agencies in disaster risk reduction. Experts are often
from outside the community, particularly when the community
suffers few recurring natural hazards. However, we do not allknowing. Even their knowledge is not assumed to be better than
the knowledge of users or constructors. The term technical expert
purely refers to the type of knowledge that they possess. Technical
experts can be both from inside and outside the community.

•

Constructor: Actor who has knowledge how to construct a
house with local construction techniques, sometimes based on
personal experience. The constructor is likely to be consulted or
hired by end-users in the reconstruction process and is therefore
considered essential in the adoption process. Constructors are
often from within the direct area of the community.

•

User: Actor who has knowledge on the family’s spatial preferences,
financial limitations and priorities. This actor is often affected by
the natural hazard who will live in the house.

2.3

Lack of adoption in post-disaster reconstruction

2.3.1

Gap between science policy and practice

Scientific knowledge is often rejected before it is adopted and
diffused in practice and policy. Local decision-makers tend to have
little awareness of or access to scientific knowledge of Disaster
Risk Reduction (DRR). Furthermore, indigenous knowledge is often
disregarded by NGOs and scientists. These practices currently do not
lead to maximally informed decision making (Polanyi, 1966; Spiekermann
et al., 2015). Knowledge needs of local actors during reconstruction
are insufficiently documented, and their knowledge and opinions are
underrepresented in global decision-making during the disaster recovery
(da Silva et al., 2012; Gaillard & Mercer, 2013).
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With reference to the gap between science, policy and practice,
Spiekermann, Kienberger and Norton (2015) identified knowledge
challenges and factors hindering the use of knowledge in disaster risk
reduction. They introduced a model to analytically identify barriers
in practice that systematically lead to fragmentation of knowledge,
which is shown in Figure 2.1. Rejection is partly caused by problematic
interaction; (1) the lack of designing knowledge, (2) the lack of
communicating science, (3) the lack of appreciation of the cultural
context. They express the need to investigate how to design knowledge
and facilitate knowledge exchange. Spiekermann et al.(2015) propose
to facilitate “engagement of both ends of the producer spectrum in
a dialogue to negotiate a consensual view of what is feasible and
desirable” to enable an effective adoption in practice.
Knowledge and research needs

Rejection

Problem

Research

Knowledge

Translation
transfer

Policy

Adoption
(small scale)

Diffusion
(large scale)

Science
Rejection

Practice

Knowledge and research needs

Figure 2.1 The rejection of scientific knowledge through transfer simplified from
Spiekermann et al.(2015)
2.4

Understanding limitations of knowledge transfer interventions

Tromp and Bots (2016) presented a framework for knowledge transfer
and adoption for one sender and one receiver. This study adapts the
framework for knowledge transfer between multiple actors in postdisaster self-recovery processes. The framework of Tromp and Bots
(2016) is not necessarily the most appropriate model as it does not include
multiple actors, interactions and it does not extensively discuss how
to define intentions and perceptions of actors prior to the knowledge
transfer. Nevertheless, the model can be used to dissect possible failure
mechanisms and barriers in post-disaster reconstruction prior to field
research. It can also contribute to design interventions through a list of
proposals for more effective adoption.
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Figure 2.2 is adapted from Tromp and Bots for the 3 main actor groups. This
transfer model contributes to analyze limitations in the often used onedirectional knowledge interventions. In this framework a clear distinction
between the three types of actors is proposed to facilitate a precise
analysis of current barriers and failures for adoption. It does not restrict a
particular actor to fulfil the role of only one type of actor. This framework
is used here only to consider the interaction between the expert and the
constructor, and the expert and the user. Interaction between user and
constructor is not considered here. Focus in this analytical framework lies on
the knowledge (K) transfer from Expert to User and Expert to Constructor.
This transfer encounters various barriers (B) and failure mechanisms
(F) in its attempt to enable adoption (A) and is more effective when the
knowledge receiver (User or Constructor) trusts (T) the sender (Expert) as
being benevolent and competent and trusts at least part of the knowledge
transferred. The expert must also trust the user and constructor (Connelly &
Kevin Kelloway, 2003; Davenport & Prusak, 1998; Levin & Cross, 2004; Podolny
& Baron, 1997), be willing to share, and have knowledge that is relevant to
the other actors. To constructors, hazard-resistant construction knowledge
is shared, and to users this can entail awareness of constructive risks after
a destructive natural hazard. Decisions to adopt depend on the knowledge
need (N) and the grounds (G) of those needs. A precondition for interaction
is the knowledge need that is typically satisfied on formal grounds. So, it is
more effective when stakeholders have a particular knowledge need related
to hazard-resistant construction. Formal grounds are less clearly defined
in informal construction processes but entail the criteria that are the basis
for the acceptance of knowledge. The stakeholder considers the costs and
benefits of accepting the knowledge based on his personal perceptions,
abilities and opportunities. In this process the stakeholder decides whether
the benefits are sufficient to adopt the knowledge. These perceptions of
stakeholders are only part of the factors that contribute to the effectiveness
of recovery and vulnerabilities.
Barriers can occur when daily needs of households have priority over the
need to construct a hazard-resistant house (e.g. obtaining enough food
and clean water for the family, saving money for education, making a boat
for fishing, having access to sanitation, acquiring legal land to build on).
Effectiveness of knowledge transfer is hindered by barriers such as cognitive
barriers between the actors or resource related barriers (Tromp and Bots
2016). Failure mechanisms that hinder adoption occur when; knowledge
is incompatible with current practice, knowledge is applied incorrectly by
users or constructors, other actors disqualify knowledge and dissuade the
knowledge receiver from adopting the knowledge, or other actors are not
receptive to adopt and diffuse knowledge (Tromp and Bots 2016).
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Figure 2.2 Analytical framework for knowledge transfer, for the adoption of hazardresistant construction principles in post-disaster self-recovery adapted from Tromp
and Bots (2016). (K=knowledge, B=barrier, T=trust, N=needs, G=Grounds, F=failure
mechanism, A=adoption)

2.5

Propositions for knowledge interventions

Using the knowledge transfer framework presented in Figure 2.2
different key recommendations are defined that are essential to
enhance knowledge adoption in practice. These proposals are primarily
developed using the logic of the knowledge transfer framework,
supported with evidence from literature. Further, discussion with
humanitarian practitioners and eight expert interviews, have led to a list
of propositions. The proposals serve as design criteria for knowledge
interventions and are divided in 4 groups.
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1. Match provided knowledge (K) with knowledge need (N)
•

Adapt provided knowledge to local knowledge need
through exchange and experimentation

2. Lift transfer Barriers (B) via contextualization of knowledge
•

Adapt knowledge to local skills and cognitive levels
through knowledge exchange

•

Adapt communication to standard communication
practice

•

Adapt knowledge to financial possibilities and priorities of lowincome groups

3. Strengthen Trust (T) in knowledge (K) and actors
•

Establish positively perceived consequences of
knowledge adoption

•

Provide and enhance trust in the quality of knowledge and the
knowledge sender

4. Reduce risk of adoption Failure (F)
•

Adapt knowledge to local building culture

•

Apply a community learning strategy

2.5.1
•

Match provided knowledge (K) with knowledge need (N)
Adapt provided knowledge to local knowledge need
through exchange and experimentation

The success of knowledge transfer increases if knowledge is perceived
as applicable by the receiver (Dilling & Lemos, 2011; Lövbrand, 2011;
Szulanski, 1996). Therefore, the expert should be informed of the user’s
or constructor’s knowledge need. Trialability of knowledge to make it
compatible with local conditions is essential for adoption (Rogers, 2002).
An innovative atmosphere with space for knowledge exchange and
discussion could facilitate local constructors to familiarize themselves
with new knowledge and experiment in the application (Goh, 2002).
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2.5.2

Lift transfer Barriers (B) via contextualization of
knowledge

•

Adapt knowledge to local skills and cognitive levels
through knowledge exchange

When knowledge is transferred from expert to user or to constructor,
cognitive barriers can limit knowledge uptake by the receiver.
Cognitive barriers can occur when the user or constructor lack
prerequisite knowledge, or the transferred knowledge does not fit
their understanding of the real world. Through a knowledge exchange
method, the expert identifies the established construction knowledge,
skills and cognitive level of user or constructor. This identification
enables the expert to adapt the knowledge to be transferred and the
knowledge transfer method to the context. Success of the knowledge
transfer needs to be evaluated. If knowledge is not adopted, the
transfer can be repeated or adapted.
•

Adapt communication approach to standard
communication practice

Communication can be distorted due to a lack of a common lexicon
and/or to interpretive differences in concepts. Existing communication
culture needs to be considered and demands an adapted
communication approach. In many developing countries, communities
are unfamiliar with communication via written documents. In addition,
reading 3-dimensional images, counting, measuring, reading and writing
is often an underdeveloped skill. Communication methods that are
standard in western societies, such as construction manuals, cannot be
expected to be universally successful. Complex drawings and abstract
visualizations need to be avoided if these are not understood.
•

Adapt knowledge to financial possibilities and priorities
of low-income groups

Due to the impact of the disaster on housing and livelihood in
developing countries, households often have limited financial
means. Hazard-resistant housing is not always their first priority.
Often proposed technical solutions are too expensive to apply and
are therefore discarded by the affected population. Unaffordable
solutions force low-income communities to opt for self-built housing
with limited safety measures applied. Transition from the emergency
sheltering to an alternative and more permanent housing solution is
problematic (Vestbro, 2008). Political, social and economic influences

62

delay and obstruct the process of land security, and as a consequence
inhabitants of these supposed temporary settlements live in a long
lasting insecurity and do not Build Back Safer (Vestbro, 2008).
Technical guidelines need to be translated into financially feasible and
practical solutions in order to enhance adoption. This implies in most
cases that full hazard-resistance can only be obtained to a certain
degree. Transition from unsafe to safe can gradually take place over
years of development of the community. Knowledge experts could
consider a prioritization of guidelines in time, allowing for temporary
shelters to transform into permanent settlements over a relatively long
period after the disaster.
2.5.3
•

Strengthen Trust (T) in Knowledge (K) and actors
Establish positively perceived consequences of
knowledge adoption

Directly after a disaster triggered by a natural hazard, where
houses have been destroyed, the relative advantages of hazardresistant construction principles are expected to be higher than
normal. Establishing perceived positive consequences for the safety
guidelines is more likely to be successful when communicated in the
reconstruction phase after the disaster event. New knowledge is more
likely to be adopted when the affected population perceives positive
consequences when applying this new knowledge (Rogers, 2002). such
preventive innovations are found by Rogers to be especially difficult to
diffuse. However, misconceptions of these actors of what is considered
to be relevant knowledge for their safety leads to the challenge
of how and when to organize communication in a variety of selfrecovery contexts (Hayek, 1945). People do not always reach a minimal
threshold of concern for their own safety (S. C. Moser & Ekstrom, 2010).
Trust in knowledge can be increased by making its value observable.
Observability and trialability of the knowledge are difficult to establish
during post-disaster recovery. Yet, structures surviving a subsequent
disaster can contribute significantly to the perceived value of these
techniques (Rogers, 2002). However, real observability and trialability
of the knowledge are difficult to establish during post-disaster
recovery. Thus, communication approaches should focus on positive
consequences of knowledge use and monitoring their perceived
understanding by the affected population.
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•

Provide and enhance trust in the quality of knowledge
and the knowledge sender

Knowledge transfer is more effective when the receiver believes they
will not be intentionally harmed by the sender (benevolence-based
trust) and the sender possesses expertise that is recognized by the
receiver (competence-based trust) (Levin & Cross, 2004; Tromp & Bots,
2016). The nature of the relationship between sender and receiver can
be of great importance for the effectiveness of the knowledge transfer
(Goh, 2002). For example, the diffusion model of Rogers and Shoemaker
(1971) supports the idea that the authority of the knowledge source is of
influence in the acceptance of knowledge by the receiver. Nonaka (1994)
found that hierarchical levels do not encourage knowledge exchange.
The availability of knowledge does not imply that it is acquired,
accepted or translated into actions (Spiekermann et al., 2015).
Acceptance of the knowledge is influenced by personal expertise and
trust in the quality of the knowledge. Various studies indicate that
effective transfer of knowledge into action is hindered by mistrust
(Lövbrand, 2011; S. C. Moser & Ekstrom, 2010; Newton & Weichselgartner,
2014). Trust is needed for effective knowledge exchange since it
stimulates actors’ motivation and willingness to share information. A
fundamental variable in the cooperation between groups or individuals
is the level of trust (Goh, 2002). A high level of trust indicates an
increased willingness to cooperate and a low level of trust leads to
poor cooperation (Goh, 2002). Enabling trust and thus motivation and
willingness is probably the most difficult hurdle to overcome (Goh,
2002). Based on these statements it is clear that both the perceived
trustworthiness of the knowledge provider and receiver are crucial for a
learning interaction.
2.5.4
•

Reduce risk of adoption Failure (F)
Adapt knowledge to local building culture

Even though knowledge is understood by the receiver, adoption of
this knowledge can still fail to occur because knowledge use is not
compatible with the current building practice of the user and constructor.
Even though construction science has a common ground in the world,
construction practice varies according to the local culture: availability
of materials and local habits in construction methods are key aspects
for these differences (Deplazes, 2005). Getting innovations in building
technology into practice has proven to be difficult: if new ideas are
not compatible with the local building culture, problems can occur in
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the transition to a new building technology (Lichtenberg, 2004). It is
important for the expert to sufficiently understand the local building
culture in order to adapt knowledge towards compatibility with local
practice. Knowledge of the local building culture might be found through
literature study but can be gathered more accurately through knowledge
exchange with the local user and constructor.
•

Apply a community learning strategy

Community learning leads to an understanding of knowledge by the
community as a whole, but not by every member of it. Currently,
within the structure of humanitarian and governmental organizations,
engineers who have the knowledge to Build Back Safer play a limited
role in self-recovery process in rural areas of developing countries. In
addition, the scope of humanitarian assistance often does not reach the
local household level. In other words, the process of self-recovery often
occurs outside the structure of the humanitarian and governmental
organizations, and that proposed interventions needs to be adapted for
this role. Construction knowledge transfer through community learning
provides a strategy which allows for such a self-recovery process outside
the structures of these organizations.
Weichselgartner and Pigeon (2015) explored the value of knowledge
in disaster risk reduction and emphasize the need to improve the
level of knowledge understanding, learning and disaster risk. Higher
levels of understanding are most capable of reducing the disaster
risks when building back. Only few community members need higher
levels of understanding to enhance resilience and reduce vulnerability.
Constructors that already have certain construction expertise often
require limited effort to reach a higher level of understanding. Within
the community, constructors have authority in the construction process.
They are less likely to be dissuaded from adopting the newly gained
construction knowledge by other actors. In addition, it is beneficial for
most households to develop a minimum level of understanding to assess
the hazard resistance of their own house, and to enable them to demand
safety measures during reconstruction.
2.6

Analytical framework for knowledge exchange

2.6.1

Need for knowledge exchange

The model of Tromp and Bots provides a clear explanation of
communication factors that are important to enable adoption.
However, the described limitations of the knowledge transfer model
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clearly emphasize the need for knowledge exchange. One of the
main recommendations is that the expert should be able to adapt the
knowledge shared to local conditions. In humanitarian programming, time
and financial resources to facilitate exchange with affected communities
about hazard-resistant construction techniques are often lacking. Despite
the awareness of the need for community involvement, exchange is
insufficiently included as part of knowledge intervention programming.
This limits the effectivity of interventions.
2.6.2

Motivation, Ability, Opportunity

The needs (N) and ground (G) from the knowledge transfer model
insufficiently operationalize individual intentions to adopt. More
particularly, the social motivation is not yet sufficiently integrated and is
an integral part of the adoption process that is essential to discuss. An
additional framework is needed to understand whether the knowledge
satisfies the needs of the stakeholder based on its personal perceptions
and circumstances.
There are different models that could possibly specify needs and
ground in practice. Each model is a simplification of complex realities.
The process of balancing cost and benefits are described in social
scientific adoption studies. The most suitable model to explain
acceptance of knowledge by stakeholders is found in the widely applied
MAO model. The MAO model organized the personal needs and ground
of stakeholders as: motivation, ability and opportunity. The MAO model
explain these as the being barriers and drivers for adoption (Wiggins,
2004). The MAO model provides an extra layer of identification of
barriers in practice and is more explicit than the Needs and Grounds
explained by Tromp and Bots. To enable a more complete understanding
of the adoption process in the field research, it makes sense to replace
‘needs and grounds’ with the lens of MAO to explain and structure
findings.
The model can be also used to segment actors based on the extent
of barriers they experience when being introduced to innovations.
Therefore, this addition provides opportunities to design knowledge
interventions adapted to specific target groups. Based on the
motivation, ability and opportunity perceived by a group or individuals,
a suitable method to communicate knowledge can be distinguished.
A high score for all three aspects indicates a high probability of
knowledge adoption. Communication approaches can be developed to
increase the lowest scoring aspects.
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The MAO model defines barriers as:
•

Motivation: the desire to act

The motivation is about what is pushing action forward or backward and
results from the activation of beliefs about participation, including positive
and negative associations with the activity (Stokmans, 2005). Motivation
can be personal internal physiological, social or physical drivers or barriers
that positively or negatively influence the desire to act. In this study we
define assume that motivations are influenced by positive or negative
perceptions of the utility, applicability and acceptability of knowledge.
•

Ability: having the skills or proficiency to act.

The ability is about having the skills or proficiency to act (Stokmans, 2005).
The ability consists of the capacity and resources one has to adopt the
knowledge. The ability can be affected by; self-efficacy, physical capacity,
financial capacity, location and time.
•

Opportunity: the absence of environmental barriers to act.

The opportunity is about the absence of environmental barriers to act
(Stokmans, 2005). The absence of external barriers creates an opportune
moment for behavior to take place. In this context these opportunities
can be described by positive and negative perceptions of the access to
external resources. In this study we distinguish; training to acquire skills
and knowledge, manpower, construction materials, location and funding.
2.6.3

Knowledge Exchange Framework

Based on the described proposals, an analytical framework for knowledge
exchange is developed, presented in Figure 2.3. The Knowledge Exchange
Framework considers the importance of knowledge adoption by the
technical expert. The Knowledge Exchange Framework aims to provide an
overview of factors that are of influence on knowledge adoption and can
be used to evaluate the effectivity of knowledge interventions in practice.
In this framework, Motivation is the desire to act, Ability is having the skills
or proficiency to act, and Opportunity is the absence of environmental
barriers to action.
The exact value of barriers is still unknown. Field research is needed to
provide evidence on which of the recommendations is vital for successful
adoption. Consequences of these barriers need to be analyzed in a
number of case studies and should provide evidence-based hypothesis.
The broad scope of factors provided in the Knowledge Exchange
Framework can be the basis for data collection.
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Figure 2.3 Knowledge Exchange Framework. Analytical framework for knowledge
exchange for the adoption of hazard-resistant construction principles in post-disaster
self-recovery extended from the knowledge transfer model of Tromp and Bots (2016).
(K=knowledge, B=barrier, T=trust, F=failure mechanism, A=adoption, M=motivation,
A=ability, O=opportunity)
2.6.4

Clarification of the Knowledge Exchange Framework in
comparison with transfer framework

1)

The framework includes the adoption process of knowledge by
the Expert and towards policy and science.

2)

The framework includes additional knowledge transfer from
constructor to expert (practice-based construction knowledge)
and from user to expert (practice-based living preferences).

3)

The framework provides additional barriers in the transfer
from User to Expert and from Constructor to Expert, and failure
mechanisms in the adoption by the Expert.

4)

The framework considers motivation, ability and opportunity as
the conditions for actors to consider adoption instead of needs
and grounds.

5)

The framework also includes the conditions of the motivation,
ability and opportunity of the expert.

6)

The framework considers additional trust relationships. The
expert needs to trust the user and the constructor, and the
knowledge provided by them.
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2.7

Conclusion

Knowledge interventions to support communities to Build Back
Safer housing are too often based on knowledge transfer. This study
has indicated limitations of knowledge transfer approaches and has
provided a list of proposals to enhance adoption in practice by using the
model of Tromp and Bots (2016) to explain knowledge transfer. These
proposals consists of: 1) adapt provided knowledge to local knowledge
need through exchange and experimentation, 2) adapt knowledge
to local skills and cognitive levels through knowledge exchange, 3)
adapt communication to standard communication practice, 4) adapt
knowledge to financial possibilities and priorities of low-income
groups, 5) establish positively perceived consequences of knowledge
adoption, 6) provide and enhance trust in the quality of knowledge and
the knowledge sender, 7) adapt knowledge to local building culture, 8)
apply a community learning strategy.
One of the main limitations of humanitarian technical assistance is the
lack of knowledge exchange. As a response to these limitations and
proposals, this study proposed a Knowledge Exchange Framework
in the form of an extended version of the framework of Tromp and
Bots. This has provided a more holistic overview of factors that are
potentially of influence on the effectivity of knowledge interventions.
The Knowledge Exchange Framework maps the interaction of technical
expert, local end-user and local constructor as an abstraction of the
various roles involved in self-recovery. These factors should be taken
into account when evaluating a case study or designing a knowledge
intervention. An important addition is the preconditions for adoption by
actors according to the MAO model (Wiggins, 2004).
This analytical framework for knowledge exchange is more complex
than the knowledge transfer model and involves barriers and failure
mechanisms for the Expert’s adoption of knowledge from the User
or Constructor. Not all factors are equally important for adoption and
might vary based on the context. The exact importance of factors
needs to be explored and compared through a variety of interventions
in multiple case studies. The framework can be used to analyze
exchange processes and is expected to contribute to discover additional
recommendations for the design of interventions based on knowledge
exchange methods.
Further investigations are required to test the proposed framework and
to develop a broader scale of barriers to overcome. In conclusion, this
article is a first step in defining design recommendations for knowledge
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exchange interventions that contribute to the adoption of hazardresistant construction principles in self-recovery processes after a
disaster triggered by a natural hazard.
2.8

Use of theorectical framework in the dissertation

The Knowledge Exchange Framework shows different factors and
actors that are likely to influence the adoption of hazard-resistant
construction knowledge. In the following chapters, tests of the value of
the theoretical framework in practice are presented. At the beginning of
each chapter, the Knowledge Exchange Framework is presented again,
highlighting the parts that the chapter reflects upon. The connection of
the framework to the individual chapters is here shortly described in
addition to the earlier description in section 1.7.
Chapter 3 reports on a pilot study that explores the overall value of
the framework. It aims to better understand the different aspects
of the framework in practice to specify their meaning in practice. It
explores the construction knowledge network in the Philippines to
demonstrate the role of different stakeholders. This chapter explores
who are the users, constructors and experts in this case-study,
explaining for example how the role of constructors differs from the
end-users. Trusted knowledge sources are identified that are used by
carpenters and households to build back typhoon resistant structures.
The chapter explores the relationships between stakeholders and gives
examples of trust issues that occur in practice. The problematic trust
and communication from experts towards carpenters and households
is described, and the crucial barriers to overcome within the network
are highlighted. Motivations, abilities and opportunities are explored
from key-stakeholders in the knowledge network. Protocols used in
the Philippines are used to reflect upon the interactions described in
the Knowledge Exchange Framework and contributed to defining more
specific questions for the second field study in Nepal.
Chapters 4-7 discuss different aspects of the framework in Nepal.
Chapter 4 aims first of all to describe the decision taken by the
households to adopt knowledge. The study presents how levels of
adoption change for different intensities of technical assistance of
non-governmental organizations. Doing so demonstrates the power
of non-governmental agencies to influence decision making in Nepal.
Like chapter 3, chapter 5 describes which actors are trusted for their
knowledge. Using social network analysis, chapter 5 presents detailed
differences in knowledge networks of the two districts studied in Nepal.
The results reflect the strength of ties between actors and facilitate a
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discussion of the meaning and origin of expert knowledge. Initial steps
are taken to explore failure mechanisms on the side of the expert and
measure their motivation, ability and opportunity.
Chapters 6 and 7 concentrate on the intentions of households to adopt
hazard-resistant construction knowledge. Chapter 6 explores how
the social scientific Motivation, Ability and Opportunity framework
can be used in the context of disaster recovery. This chapter describes
how levels of Motivation, Ability and Opportunity different in relation
to the presence of technical assistance from non-governmental
agencies. The chapter allows for a more specific description of
differences as it separates affected communities based on low, middle
of high intensities of assistance received. Chapter 7 explores whether
Motivation, Ability and Opportunity have an explanatory power in terms
of differences within communities, taking households as a unit of
measurement. This chapter provides initial recommendations to target
communication based on differences in the intentions of the audience.
These different intentions can be addressed in the communication
strategies of so-called experts.
Together, these chapters reflect on the proposed framework in practice.
Findings in this dissertation allow to understand factors and actors
that influence the knowledge use and show pathways to stimulate
knowledge use.
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Part

II Empirical analysis
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3

Chapter

Knowledge
adoption in the
Philippines

This pilot study evaluates the overall functionality of the Knowledge
Exchange Framework presented in Chapter 2. This chapter explores the
construction knowledge network in practice, to demonstrate the role,
actions and responsibilities of different stakeholders, see the highlighted
elements in Figure 3.1.
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Figure 3.1 Exploration of factors and actors that influence knowledge adoption,
adapted from Figure 2.3 (K=knowledge, B=barrier, T=trust, F=failure mechanism,
A=adoption, M=motivation, A=ability, O=opportunity).
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Abstract
Purpose - The purpose of this study is to explore communication
of hazard-resistant construction techniques after disaster in the
absence of outside influence. It further aims to unpack the barriers and
drivers in the adoption of knowledge processes to identify strategic
recommendations to increase adoption of safer construction practices
by local construction actors.
Design/methodology/approach - This chapter is based on analysis
of stakeholder perspectives during post-disaster reconstruction in
the province of Busuanga in the Philippines after Typhoon Haiyan
in 2013. Data was collected from six communities that received no
external housing assistance. Analysis was performed on interviews
from 220 households, 13 carpenters and 20 key-actors coordinating
reconstruction or recovery efforts, as well as 12 focus group
discussions.
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Findings – This research argues for a stronger role of governmental
agencies, vocational training schools and engineers. Current
communication of typhoon-resistant construction knowledge is
ineffective to stimulate awareness, understanding and adoption by local
construction actors and self-recovering households.
Research limitations/implications - The analysis in this study focuses
on a small sample of communities in the west of the Philippines that are
not frequently affected by typhoons.
Originality/value - This is one of the few scholarly works in the
Philippines focused on adoption of safer construction practices
by community-based construction actors when technical housing
assistance is absent.
Keywords: Philippines, Technical guidelines, Knowledge adoption
3.1

Introduction

Most disaster affected households reconstruct their house with little
to no external or formal support. They self-recover, reconstruct their
own house, either with their own labor or employing local skilled or
unskilled labor (Parrack et al., 2014). There is a debate about the real
proportion of those who self-recover and how self-recovery can be
best defined. However, all studies a bleak picture of dwindling reach.
Parrack et al.(2014) estimated rarely more than 30% of the shelter needs
is covered within the first year after a disaster. Morel (2018) estimated
that, over the last decade, in countries where the Global Shelter Cluster
was activated, humanitarian organizations have only reached 6% of
people affected by disasters stemming from natural hazards with
shelter assistance. Aside from calls to extend the reach of humanitarian
assistance, these numbers are unlikely to increase. Available funding
is shrinking despite, worldwide demand for humanitarian assistance
increasing. Therefore, it is crucial to learn from the needs of those
that self-recover after disaster, especially in developing and resourceconstrained communities.
Past research has extensively reflected on the impact of humanitarian
housing programs, although often without reporting on those are
left without assistance. Maynard et al. (2017) systematically analyzed
evidence on the effectiveness and efficiency of interventions supporting
shelter self-recovery, and called for more evidence on the impact of
humanitarian interventions on self-recovery. Limited examples compare
humanitarian housing projects with self-recovery processes, resulting
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in a gap in our understanding of how these two recovery trajectories
differ (Parrack et al., 2014). Bridging this gap is crucial for strategies to
scale humanitarian aid and create more inclusive recovery. Twigg et al.
(2017) used an inter-disciplinary data-collection to study barriers and
drivers of self-recovery in the Philippines and Nepal. In their further
analysis, Schofield et al. (2019) studied barriers to urban shelter selfrecovery in Philippines and Nepal. These studies selected households
under a broad definition of self-recovery, including households that
had received a certain degree of formal humanitarian or governmental
technical assistance, often a combination of material, financial and
technical assistance during the relief and recovery phase (Maynard
et al., 2017). This study aims to understand a more extreme form
of rural self-recovery, excluding beneficiaries of governmental and
humanitarian technical assistance. Self-recovery is here defined as
processes when disaster affected households receive limited to no
technical assistance from humanitarian or governmental agencies for
housing reconstruction.
While the growing humanitarian funding gap is problematic, it raises
deeper questions over why this gap exists in the first place and more
fundamentally whether humanitarian aid is actually having an impact.
Renewed calls to reform and innovate are injecting new life into scaling
assistance (Government of Sweden et al., 2016). Nevertheless, the
question of the effectiveness of these new strategies remains open
to debate (Régnier, Neri, Scuteri, & Miniati, 2008). New approaches,
such as supporting housing self-recovery, are often grounded in
flexible modalities, such as cash, and approaches that move behind
transactional giving to a recognition of building local capacities and
knowledge.
Especially in hazard prone areas, where low-income communities
are confronted with recurring hazards, understanding vulnerabilities
is indispensable to reducing disaster risk (UNISDR, 2015). Despite
significant work to develop hazard-resistant construction guidelines,
application of relevant knowledge in policy and practice is hindered by a
number of factors and actors. Earlier research has indicated several barriers
and drivers for knowledge adoption; conflicting priorities (Norton, Atun,
& Dandoulaki, 2015), insufficiently adapted knowledge to local building
practices (Thanurjan & Seneviratne, 2009), and poor communication
strategies (D Paton & Johnston, 2001; White et al., 2001). Knowledge from
available hazard-resistant construction guidelines is not necessarily
acquired, accepted, or translated into action by communities most
vulnerable to recurring hazards (Chou, Yang, & Ren, 2015; Gaillard & Mercer,
2013). Humanitarian organizations question how knowledge interventions
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can be more effective in enabling adoption of safer construction practices.
There is still limited evidence from process-oriented impact studies and
large-scale evaluations of knowledge exchange in multi-stakeholder
environments (Phillipson et al., 2012).
This study follows the Knowledge Exchange Framework (Chapter 2), that
describes how the adoption of hazard-resistant construction principles
is theoretically enabled or inhibited. In this study we analyze 3 concepts
that are part of a chain of events that contribute to knowledge adoption
of hazard-resistant construction knowledge by individual stakeholders; 1)
communication, 2) understanding, 3) application. The intersection of these
3 concepts is the first part of this study. Subsequently, factors are identified
that enable or inhibit the exchange of knowledge that is crucial for selfrecovering communities to Build Back Safer housing. Both the individual
stakeholders and the knowledge network are studied. This research aims
understand knowledge adoption processes of safer construction practices
in hazard prone areas by examining knowledge exchange processes
across stakeholders in self-recovering communities, and mapping what
knowledge sources are available and trusted. Toward these goals, the study
answers two questions:
RQ1

How is hazard-resistant construction knowledge
communicated, understood, and applied by
stakeholders in housing self-recovery processes?

RQ2

What inhibits or enables exchange of
hazard-resistant construction knowledge in
housing self-recovery stakeholder networks?

We first review why knowledge processes are important for disaster risk
reduction, describe our methodology, then discuss findings. Based on
lessons from self-recovering communities in the Philippines after Typhoon
Haiyan in 2013, this study presents recommendations for the design of
knowledge interventions.
3.2

Background

The word “knowledge” appears 23 times in the Sendai Framework
for Disaster Risk Reduction, and while this may not seem significant,
it appears more than the words “response,” “recovery,” or even
“preparedness” (UNISDR, 2015). At a policy level, there is increasing
emphasis on knowledge as a means to reduce disaster risk across all
phases of the disaster cycle. In this research, we focus on safer housing
construction knowledge as a means to examine broader tensions that
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exist between scientific and local knowledge in disaster recovery.
During post-disaster recovery processes, limited importance has been
given to knowledge use by community actors and their perspectives
have been inadequately represented in global decision-making (Gaillard
& Mercer, 2013). How communities interpret scientific knowledge
and decide what information to use is poorly understood (Opdyke,
Javernick-Will, Koschmann, & Moench, 2016a). This study acknowledges
the necessity to understand adoption processes that are already taking
place within local knowledge networks and learn from these processes.
Earlier research (Cadag & Gaillard, 2012; Fazey et al., 2014; Spiekermann
et al., 2015) has highlighted the significant role of knowledge exchange
in multi-stakeholder environments to increase knowledge adoption.
However, exchange between community stakeholders and scientists
often remains absent.
3.2.1

Knowledge exchange in humanitarian response

Knowledge exchange can be defined as “a process of generating, sharing,
and/or using knowledge through various methods appropriate to the
context, purpose, and participants involved ”(Fazey et al., 2013, p. 20). There
is growing recognition of the importance of understanding knowledge
exchange processes (Straus et al., 2011), including how exchanges
manifest from one-directional transfer to co-created interactions
between stakeholders spanning formally organized to informal implicit
processes (Fazey et al., 2014). Very often humanitarian approaches for
knowledge exchange are derived from a positivist belief that knowledge
is transactional. The methodology of this study challenges these notions
and will ground its approach in a subjectivist perspective. This perspective
recognizes that knowledge is dependent on individual perspectives
and ways of “knowing,” encouraging co-creation of knowledge that is
appropriate to local needs. If communication is not sensibly adopted to
contextual traditions, habits, skills, and knowledge, application is likely to be
hindered (Weichselgartner & Obersteiner, 2002). For effective knowledge
exchange, previous research has identified mutual trust (Goh, 2002),
hierarchies (Fazey et al., 2013; Nonaka, 1994), and learning mechanisms
(Twigg, 2004) as necessary drivers for knowledge to remain and diffuse
within communities.
3.2.2

Local versus scientific knowledge

Successful knowledge adoption is often perceived as local communities
implementing international knowledge. Application of key-messages for
typhoon resistant construction by households is regarded as the outcome
of interest in this study. The Global Shelter Cluster (GSC) coordinates efforts
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of shelter actors to support disaster affected populations and internally
displaced people affected by conflict. After typhoon Haiyan, the Global
Shelter Cluster (2014a) developed and distributed construction guidelines
in the form of construction manuals, see Figure 3.2. These guidelines were
based on scientific knowledge from international staff. However, we need
to understand how this explicit knowledge is received, interpreted, and
used at a local level. Guidelines use abstract images, color coding and
symbols that may even be misunderstood by communities and/or may
conflict with local tacit knowledge, such as engrained local beliefs or “ways
of knowing.” For example, some communities in the Philippines believe
nails bring bad luck and the incongruence of this notion with post-disaster
recommendations is endemic of larger knowledge conflicts that need to be
examined.
Local knowledge is generally tacit, invisible to anyone but the ‘knowledge
holders’ themselves. The existence and value of this type of knowledge
is often overlooked in aid approaches. “Communities have shown
themselves to be a source of strength, contributing innovative ideas and
local knowledge which, when mobilized and used appropriately, can lead
to solutions that can make a fundamental contribution to mitigating the
negative impacts of natural disasters.”(P. Tran, Shaw, Chantry, & Norton,
2009).
3.3

Methods

To study knowledge adoption processes we have drawn from the
Knowledge Exchange Framework developed in Chapter 2. This framework
conceptualizes factors and stakeholders influencing knowledge adoption
in post-disaster housing recovery, highlighting the role of knowledge
interactions between end-users, construction professionals, and experts.
This framework seeks to understand knowledge as a two-way exchange
that relies on trust and the nature of knowledge being communicated.
3.3.1

Context

This study draws on data collected in communities affected by Typhoon
Haiyan (2013) in the Philippines. The Shelter Cluster initially targeted
support for 50% of affected households, filling gaps that were not met
by government agencies (Shelter Cluster Philippines, 2014b). However,
funding of humanitarian organizations was insufficient to provide this level
of programming, and only 70% of these initial housing targets were met
(Shelter Cluster Philippines, 2014b). 62% of affected households were left
without either humanitarian or governmental assistance (Opdyke, 2017b).
Furthermore, funding was largely allocated to emergency relief goods and
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not for housing or livelihood recovery, leaving gaps in support for longterm resilience (Shelter Cluster Philippines, 2014b). In addition, humanitarian
organizations prioritized vulnerable communities where damage was most
severe, such as the eastern regions of the Philippines where the typhoon
first made landfall (Van der Veen, 2016). This left western areas with limited
humanitarian assistance because of perceptions of less damage.
To understand the knowledge networks that formed in the absence of
humanitarian agencies, six communities are selected in the western
region that faced recovery without humanitarian shelter assistance.
The communities are located in the proximity of Busuanga Island in the
Municipality of Coron. We opted to bound our communities to specific sitios,
or neighborhoods, within barangays, which are the lowest level politically
represented administration in the Philippines. Communities were selected
based upon the absence of technical housing assistance, a similar damage
degree, approval of barangay leaders, and accessibility within one day travel
from Coron.
3.3.2

Data collection

This study followed the scientific conduct of the Eindhoven University
of Technology. Further, the data-collection was developed in close
collaboration with humanitarian practitioners from multiple INGOs in the
Netherlands and field workers of two INGOs in the Philippines. The research
protocols were approved by the director of the National Commission on
Indigenous Peoples (NCIP) in the Philippines. Approval to approach the
households was given by the elderly of each community and the barangay
leader.
Data was collected from February to May 2017, approximately 3.5 years
after Typhoon Haiyan. All research protocols were developed based on
extensive literature and in close collaboration with humanitarian agencies,
contextualizing questions to the Philippines. We gathered 240 semistructured household interviews and 13 interviews with community-based
carpenters. Households were selected through stratified random sampling
(using sitios as strata) but aiming for equal participation to understand
the role of male and female genders during reconstruction. Women are
not typically associated with construction knowledge application but
are increasingly considered gamechangers for sustainable development.
Statistical power calculations were used to ensure that a 90% confidence
interval could be achieved based on known community populations for
each community. Interviews included characteristics of respondents such
as gender, income, occupation. Interview questions sought to gain a general
understanding of self-recovery processes included, asking questions such
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as “What limited you to start earlier?”. To unpack household understanding
of construction concepts, we primed discussion of comparisons to pretyphoon building techniques, asking for example, “If you compare this
house with the one before the typhoon, which one do you prefer and
why?”. Household knowledge acquisition was mapped through asking
who they sought advice from during rebuilding. Carpenter interviews
target construction professionals that assist a household in the design
and manual labor for a house. These interviews include demographic
characteristics and assess how they provide, acquire and apply hazardresistant construction knowledge. Carpenter interviews included similar
questions and mapped expertise, asking “How did you learn to build
typhoon resistant housing?” and “Which rules to construct safer housing
did you apply?”. Actual application of techniques was verified through
fieldnotes, photo documentation and by asking households “Did you
apply techniques to construct hazard-resistant?” and “If not, why not?”.
We conducted six interviews with the barangay leaders. Another six
interviews targeted governmental, educational and humanitarian keystakeholders actively involved in the coordination or reconstruction
and recovery in the area of Coron. These interviews focused on broader
recovery progress, such as “What assistance did you receive or give?”
and “Did your community have guidelines or experience on how to
reconstruct typhoon resistant?”. Respondents were also asked to
describe assistance, communication about the damage, other hazards,
access to construction sites, materials and knowledge. Interviews were
further supplemented with 12 focus group discussions, disaggregated
by male and female genders. Questions focused on priorities for
community resilience, a recovery timeline, and ideal housing designs.
Qualitative data was collected from the case communities by research
assistants that were native to Coron but not from the selected
communities, enabling cultural insights while removing potential
sources of bias. In addition to the research team, humanitarian and
government agencies were also consulted on the development of
data collection instruments. The first phase of data collection raised
questions about the role of the governmental, educational and
humanitarian agencies involved in the post-disaster reconstruction.
Therefore, a follow-up study was conducted between March and April
2018 in which eight additional semi-structured interviews focusing
solely on these key-stakeholders were conducted.
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Figure 3.2 Key principles for typhoon resistant housing developed by the Shelter Cluster
Philippines, included with permission (2014a)
3.3.3

Data analysis

Household and carpenter interview responses were categorized and
analyzed based on frequencies. These findings were triangulated
with frequencies from the focus groups discussions. Interviews were
recorded, translated, transcribed by Filipino interpreters and imported
to Atlas.ti, a qualitative data analysis software. Data was systematically
coded, characterizing the type of involvement of the participants in
reconstruction while using grounded theory (Glaser & Strauss, 1999)
through iteration of open, axial, and selective coding.
3.4

Findings

Below, early assistance and decisions in the housing self-recovery
process of affected communities are discussed, as are how knowledge
was communicated, understood, applied, as well as what factors
influenced the effectiveness of communication.
3.4.1

Early recovery assistance and decisions

Almost all focus group participants reported receiving emergency
relief within the first two months after Haiyan, and in many cases this
initial assistance came within the first two weeks, coming primarily
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from non-governmental organizations (NGOs). One third of households
interviewed (36%) started directly rebuilding their shelter and a
quarter more followed within one month (26%). Most of the initial
construction decisions were made by households themselves and
people started to live in their house almost immediately while often
making improvements incrementally. For households that delayed
reconstruction, this was attributed to insufficient financial resources
(90% of households) and the lack of available materials (26% of
households). The majority of construction materials used were timber
and concrete, though concrete construction was only observed in the
least remote community. Materials were mainly obtained from suppliers
(77%), direct surroundings (33%), or given by a neighbor of friend (9%).
Only few households, all from the same community, received materials
from a government agency (5%).
Early reconstruction rapidly outpaced government financial assistance
to aid material purchasing and was noted as arriving too late in five out
of the six case communities. Government officials acknowledged in
2017 that the housing assistance arrived too late and that a large group
would never receive such assistance, which households noted as an
unfair distribution process that lacked transparency and connection to
actual damage. Despite being aware of inconsistent damage reporting
by barangay leaders, often no steps were taken by the Municipal
Department of Social Welfare and Development (MDSWD) to reach
consensus.
3.4.2

How construction knowledge is communicated,
understood and applied

Despite uncertainty expressed by households and carpenters on how
to Build Back Safer, only 55% of households and 42% of carpenters
sought out other sources of knowledge during construction. Carpenters’
questions were related to general building techniques in 72% of cases,
and households inquired most about how to incorporate typhoon
resistant elements (92%). Only 5% of households and one-third of
carpenters searched for written documentation, such as posters and
manuals on safer building methods. Reasons were mostly because
households interviewed did not see the need (70%) or could not find
documentation (17%). If found, half of these households were not able
to understand the material in its entirely. They showed difficulties in
understanding the technical images representing details of connections,
the meaning of icons and the exact meaning of brief textual descriptions.
Furthermore, only 29% of households mentioned seeking advice. Of
these households, 39% obtained advice from community members, 25%
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from owners of houses, and 21% from carpenters in the proximity of the
community. Nearly half of carpenters did not consult anyone for advice.
Friends, other carpenters, homeowners, and other so called “experts”
were of equal importance as knowledge sources for those carpenters
that did seek advice. They generally did seek for advice outside of
the direct community. If their knowledge was insufficient, other
“experts” (50%) and engineers (25%) were consulted. Half of households
mentioned copying designs from others, resulting in homogeneous
building typologies.
•

Communicating knowledge

Knowledge exchanges outside of selected communities were rarely
mentioned by respondents. Barangay leaders stated that NGOs primarily
used demonstration homes to communicate typhoon resistant housing
construction in communities. Although these examples were followed,
households were not guided on how to implement the example building
techniques and carpenters were not engaged. The first study showed
the urgent need to unfold the mechanism of knowledge sharing at a
more institutional level.
•

Understanding knowledge

Households primarily attributed the damage to their house to the use of
weak construction materials (56%) and a vulnerable location (42%). Only
25% considered attributed the damage to the overall lack of resilient
design, showing a gap in the awareness about key principles for typhoon
resistance. However, respondents attributed the ability to withstand
the typhoon of other houses than their own to a resilient design (67%),
strong materials (53%) and location (40%). Importance of location arose
in only one of the communities but was not consistent across others.
Carpenters largely lacked belief in their own work (42%), thinking that
these houses would not survive another typhoon of Haiyan’s magnitude.
To assess the safety of these houses, carpenters assessed primarily the
use of durable materials (54%) and the process of construction (39%) and
referred to a trust in their own work (15%). Similar to the perceptions
of households, three quarters of carpenters also regarded non-durable
materials as the primary cause for destruction by the typhoon, and
non-durable materials were identified as the main aspect that reduces
the abiity of their constructed houses to withstand a typhoon (92%). At
least 25% of the carpenters attributed the lack of safety to the chosen
location. Only few notions were found of the resilience of the design.
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Despite poor understanding of principles, 62% of carpenters considered
themselves experts on typhoon resistant construction, emphasizing
that this expertise stemmed from their experience. However,
construction experience of the carpenters varied greatly. Less than
a quarter of carpenters interviewed had constructed four houses or
more. Seven of the thirteen carpenters interviewed did not have any
experience before the typhoon and only two had received any formal
construction related training. In each community, at least one carpenter
claimed to apply typhoon resistant guidelines. Yet, they referred mainly
to the guidance on materials. Confidence of the carpenters in their own
expertise resulted in low interest in receiving new knowledge about
typhoon resistant construction techniques.
•

Applying knowledge

Some governmental engineers had a strong understanding of
typhoon-resistant construction knowledge aligning with guidance
provided by the Global Shelter Cluster. However, this knowledge was
not found to be shared with communities. Despite the government’s
staff offering to respond to inquiries for information on safer housing
construction, there was no initiative found to approach communities
with this knowledge. Other government staff from departments
involved in the distribution of construction materials and training
selected shared knowledge, such as promoting hipped roofs, locally
termed “quatro aguas”, as a key-element for typhoon resistance but
omitted information about foundations or connections. Consequently,
knowledge of hipped roofs was widely spread within the governmental
agencies, among the community members, and by one of the vocational
training centers. Actual application of typhoon resistant construction
principles was generally limited to the shape of the roof and the use
of high-quality materials. Nevertheless, households regularly felt
considered they applied techniques (35.6%).
3.4.3
•

What inhibits or enables effective communication?
Disputed responsibilities of knowledge sources

The role of knowledge in reconstruction was widely recognized as
vital by participants in this research, however, responsibility over
engagement in knowledge sharing was disputed. Organizations
in the area showed potential as important knowledge sources for
communities. Nevertheless, most of them missed opportunities to
engage in local knowledge networks. Our interviews showed that,
although all institutions involved in the reconstruction could potentially
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Figure 3.3 Institutional hierarchy in the knowledge network
contribute their knowledge to safer construction practices, limited
knowledge was shared between them and to community-based
stakeholders.
For example, the Municipal Department for Social Welfare and
Development (MDSWD) shared knowledge through the construction of
demonstration houses in selected communities, engaging carpenters
involved in reconstruction, but they did not enforce implementation
by communities. The engineer of the Municipal Department of Disaster
Risk Management Office (MDDRMO) expressed responsibility for
the reconstructed houses, but he acknowledged not having actively
reached out to communities. In our second encounter a year later, the
engineer had found financial resources to help people take disaster
prevention measures, included risk, resource mapping and evaluating
solutions. The engineer from the MDRRMO highlighted that what
hindered households most was budget and availability of materials.
Training given to barangay leaders and in community orientations
contained only preventive measures for multiple hazards. However,
technical guidelines for typhoon resistant housing had not yet
incorporated in this program. The engineer was involved in sharing
his approach as follows: ”I’m not yet giving information directly to
carpenters. I’m giving information to community officials, about how
to copy the guidelines of resilient houses. Any carpenters or individuals
that work for their house get the information from there by seeing the
drawings. In this way, they familiarize with techniques that they don’t
usually apply.”
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Furthermore, the engineers of a national government housing agency
(NHA), who likely had the highest level of understanding of typhoon
resistant construction of all participants, in line with international
standards, did not disseminate this knowledge in communities. The agency
followed orders from the national office and was still waiting for projects
to start in the area of Busanga (in 2017). They planned to share knowledge
on-site as part of the reconstruction of a selection of housing typologies,
and only provided technical assistance to those communities. They had
developed high quality construction manuals that could potentially be
distributed to other communities. However, the most common, generally
lightweight, materials used in marginalized communities were not included
in their construction manuals.
The vocational training center for carpenters, the Technical Education
and Skills Development Authority (TESDA), showed the largest potential
to disseminate knowledge. Most engineers in the area of Coron, from
the different agencies and municipal departments, believed that trained
carpenters were aware of typhoon resistant construction techniques, and
put their trust in existing training methods without actually being personally
involved in the education programs. Vocational training carried out by a
national agency was the predominant carpenter training in Busuanga, but
occurrence of these programs was sporadic due to funding constraints.
Initiation of these courses often depended on support from communities,
the Local Government Unit, and the national agency responsible.
Community demand was assessed through community interviews and
low levels of interest were noted as a barrier, stemming from ingrained
notions of pre-existing expertise and low demand for specialized labor in
local construction markets. The cost of the course at this private institute
was also not affordable for many households. The educational director
of the vocation center expressed the overwhelming lack of formalized
training across the region. On top of that, their program did not include
guidelines for typhoon resistant construction practices. The school
director refers to the government being responsible for safer construction
practices; “...the effective way is to coordinate activities with the local
government because they are in the position to serve the people. The
government should still focus on the regular dissemination of information.”
Nevertheless, the school identifies their potential role and responsibility
for effectively disseminating safety principles. They supervise and monitor
construction projects of participating carpenters when in the proximity
of the city. In remote areas this is not financially feasible. Even if they did
teach carpenters about typhoon resistance “....to control the application
of the typhoon resistant construction principles it is a matter of what the
contractor decides to use” (2018).
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•

Limited collaboration between knowledge sources

Most stakeholders were found to be waiting for initiatives to be taken
by others. Governmental institutions were not always aware of the
low adoption rates of typhoon resistant construction principles and
none of the interviewed households even expected technical advice
from them. Interviews revealed that these institutional engineers often
share through informal networks, on construction sites for example,
but do not take steps to spread their knowledge more systematically,
often because of a lack of incentives. Forms of top-down knowledge
transmission such as the training courses, while not sufficient by
themselves, can certainly be helpful in fostering self-reconstruction and
enhancing community resilience in the aggregate. Hierarchy and lacking
connections to the community level found in this study is illustrated in
Figure 3.3.
One of the NGO Country Directors interviewed expressed the
importance of working on an evidence-based level with the
government to strengthen coordination among stakeholders.
Construction policies were not lacking according to her, but the
implementation was limited and required intervention of humanitarian
organizations. One NGO, for example, worked to integrate hazardresistant construction principles in the building code and national
training programs but remained absent in the area of Busuanga. Another
NGO highlighted the lack of a professional organization to support the
technical updating and spreading of knowledge at a community level.
•

Drivers and barriers for knowledge adoption

A national commission for indigenous people (NCIP) was also involved
in the reconstruction in indigenous communities, from which some are
part of this study. The commission mentioned both drivers and barriers
as a knowledge source. Their engineer stated, “They look at you as an
expert so they will follow everything you say [...] When you say you
are an engineer it comes with the trust in that agency” (2018). They
underlined the importance of gathering all the community members
together, especially leaders and elders, because of hierarchical social
structures. An NGO also highlighted the importance of relationships
during the process “going out, sitting down and having conversations
with the communities is the most effective.” However, they found that,
besides economic problems, some of the recommended construction
principles are not acceptable for indigenous households as they often
trust their experience more than outside knowledge. Another obstacle
was that safe housing is not always the main priority: “if we go in the
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area and we inform, we will come to teach, for an IP he or she will
prioritize his or her usual activity like going to fishing, because they
don’t use to do it every day; the basic needs are more important.”
The typhoon motivated many households to change their housing
design with 42% noting immediate safety as the reason while another
21% mentioned protecting the next generation of their family. 30% of
carpenters noted changing their construction practice out of fear of
another typhoon, while another 40% mentioned improving safety. Despite
the importance of location mentioned earlier brought up by households,
only 16% picked a location because of safety. Two-thirds of households
had access to alternatives for land and most chose the site because of
livelihood proximity and security of tenure. According to carpenters, the
main problems during the construction occurred because of a lack of
materials and finance. Proximity to the city of one community gave access
to microfinance and no financial issues were reported there. Governmental
engineers from the MDDRMO were aware that in many cases the
demonstration houses built were out of financial reach of affected families,
as one individual stated: “I think some of the families cannot afford to build
houses like the demo design.” There was a general assumption that safety
was out of reach for most households. Furthermore, there were concerns
expressed that designs may not have been aligned with traditional
construction methods and size of plots available to build on.
In the aftermath of disaster, safer housing was situated in a larger web
of household priorities, and often, it is not foremost in household goals.
Household interviews revealed slightly more importance for investment in
housing, than in food, education and daily needs. Focus group participants
reinforced the relative importance of housing for the resilience of their
community, in order of importance included: (1) secure livelihood, (2) clean
drinking water or a water system, (3) safe housing, (4) education of their
children, (5) food security, (6) healthcare, (7) unity and togetherness of
family and community, (8) faith, (9) environmental protection, (10)
vocational training, (11) transport. In line with the responsibilities in
families, women gave more importance to food security and faith than
men. Men prioritized secure livelihood, safe housing, clean drinking
water, electricity, transport and communication.
The income of most households depended on fishery (57%) and only a
small percentage was involved in construction labor (5%). Households
indicated that they would spend additional income on; their house (31%),
food (24%), daily needs (28%) or the education of their children (22%).
This indicates that people would potentially make investments to their
house if their income would be sufficient to cover their other needs.
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Household income was not necessarily allocated to the safety of housing.
46% said they would invest in concrete elements but only 20% would invest
it in a more resilient structure. Household members have indicated the need
for livelihood projects (83%) and educational programs (32%) to enable them
to achieve their aspirations. Findings around priorities show that safe housing
is important for the communities but once a structure is standing priorities
shift.
3.5

Discussion

This study identified potential entry points in communities for enhanced
knowledge dissemination. Earlier theory has found the relevance for
knowledge exchange, but this study found that it is crucial to define who is
responsible for the exchange. Furthermore, most local engineers are averse
to taking on responsibility for knowledge dissemination in the absence
of direction to do so. At a regional level, the need for safer construction
in remote communities should be acknowledged and communicated to
the municipal level. One of the municipal stakeholders stands out as a
potential entry point because of his strong network with barangay leaders,
his educational background and rather profound understanding of disaster
risks, his willingness to learn and genuine interest in reducing disaster risks.
Sufficient funding for his program could potentially make a significant impact
on safer construction. These two, potential entry points to knowledge
dissemination in communities are illustrated in Figure 3.4.
The findings show tension between scientific and local knowledge. It often
sounds like communities know nothing when in fact the knowledge they use
has different objectives. Humanitarian agencies interviewed also expressed
the importance of linking work on the international, national and community
levels simultaneously. Advocacy is crucial, while fundamental work needs
to be done at a municipal level. More evidence is needed to convince LGU’s
of the value of DRR policies and practice. Another organization explained
that this work does not have to be done by alone and can link efforts across
organizations, such as spreading technical guidance to governmental
agencies and the engineering community, while partners support municipal
implementation. These linkages however do not happen at the speed often
required by current donor restrictions, as one organization noted, “It is a
quite important consideration that we don’t just come in for a project to
build houses and we walk away and expect everything sorted out…Not
only the disaster response saves lives and is able to uplift the condition, but
being able to anchor that learning in a long-term development and get the
government to start to invest on that. Policies are fundamental but also the
implication on the ground, and it requires a lot of commitment of resources.”
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Figure 3.4 IProposal to connect national and regional knowledge via municipal
departments and vocational training centers through exchange with carpenters(C),
barangay leaders(L) and households (HH).
In all of the communities studied, households heavily depended on
construction labor within their community, making them an ideal entry
point for knowledge dissemination. Their skill-sets are often overlooked
when strategies for knowledge dissemination are created. Increasing the
awareness and understanding of carpenters to safer construction methods
frequently starts at in vocational training and was mentioned as preferred
learning source. Communities could benefit from a greater awareness and
understanding of typhoon resistance, that would create a larger demand for
such knowledge from their carpenters. However, the Philippines national
vocational training program needs to be updated for typhoon resistance, as
these guidelines currently lack rigor. The program is in need for additional
funding and a stronger mandate to train a larger group of carpenters.
Furthermore, where change is supported a local level, these efforts run
into barriers under national standards. During our second field visit, 4.5
years after the typhoon, the local vocational training facility had started to
improve the program together with two NGOs and included hazard-resistant
construction techniques. They even offered additional household training
focusing on awareness of these principles. However, the training center
highlighted that carpenters rarely return to their villages as higher wages are
paid in the city, and that training does not necessarily enhance knowledge
adoption in the communities.
Another entry point might be the material suppliers. Though the role of
suppliers in post-disaster reconstruction has seen limited research, our
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results indicate a potential role in the knowledge dissemination. Nearly
40% of carpenters, even in remote communities, noted purchasing from
supplier they trusted. This relationship could potentially leverage additional
information about safer construction practices.
Different formats of knowledge were used which showed advantages and
disadvantages. Despite robustness of concepts behind key-messages for
typhoon resistant construction developed by humanitarian agencies, we
found that this knowledge often challenged local norms without basis and
was difficult for low-income communities to interpret and trust. Training
programs should allow for face-to-face exchange of knowledge during
which engineers, carpenters, and households can co-create affordable
and locally embedded technical solutions. Households have shown an
intrinsic motivation after the typhoon to construct safe housing for the
generations to come, however, limited financial resources constrain these
investments. Finding synergies that can support across multiple needs is
where programming is posited to have the most impact, particularly in
secure livelihoods. Communities are found capable to define priorities for the
resilience of their communities, and positioning building typhoon resistant
within that spectrum.
3.6

Conclusion

The knowledge adoption of safer construction practices in the Philippines
is challenging and complicated. A larger evidence base is needed to enlarge
understanding of these processes, especially in self-recovering communities.
People that self-recover are willing to increase their safety in order to protect
their family and possess abilities to construct, but often lack awareness
and understanding of typhoon resistant construction techniques to do so.
There is a big opportunity to increase safety through knowledge sharing.
Households often have access to materials, manpower and mostly a
location. Yet, independent recovery often takes multiple years. Food, clean
drinking water and livelihood security, together with investments needed for
education, have shown to be a major barrier for safer construction practice.
Communities assume that safer construction practices are out of their
financial reach without knowing the details.
Responsibilities for knowledge dissemination in communities are not
clearly defined in the research area by knowledgeable institutions. Financial
constraints limit them these stakeholders from taking responsibility to
communicate with those households left without technical housing
assistance. It is often assumed that safer is out of the financial reach for
low-income marginalized communities. For that reason, municipal agencies
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already made a preselection of what techniques they recommend based
on their own interpretation of what is important or easy to understand and
explain. Bottlenecks in communication to the community level are often local
governments and vocational training schools.
It is generally assumed that at least basic hazard-resistant construction
knowledge reaches those communities outside of aid programs. But the
knowledge that actually reached the communities was very limited. The
knowledge network at the time of this study has not been effectively
communicating typhoon resistant construction principles in a manner that
results in application by self-recovering households.
We showed the need for a deeper understanding of why more
knowledgeable key-stakeholders do not reach out to self-recovering
marginalized communities. Limited knowledge sharing is partly caused
by insufficient top-down instructions and incentives and assigned
responsibilities, weak ties with the communities, and a lack of locally
embedded technical solutions.
Further research is recommended into factors that could further enhance
knowledge exchange between stakeholders in construction networks. In
particular, long-term studies are needed to monitor the effectiveness of
knowledge interventions intending to reach household and construction
labor.
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Chapter

Earthquake
resistant housing in
Nepal

This study evaluates to what degree seismic resistant construction
guidelines have led to application. The study compares the structural
safety of houses in communities with different intensities of
humanitarian technical assistance, see Figure 4.1.
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Figure 4.1 Knowledge Adoption (A1) outcomes, adapted from Figure 2.3
(K=knowledge,
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mechanism, A=adoption,

The content of this chapter is largely based on an original
research article that is currently under review by the journal
Earthquake Spectra, from the Earthquake Engineering
Research Institute, titled:

Hendriks, E., & Opdyke, A. (2020). Earthquake resistance of
reconstructed housing in the aftermath of the Nepal’s 2015
Gorkha Earthquake.

Abstract:
Earthquake affected households too often insufficiently apply seismic
construction knowledge during reconstruction. This study aims to
assess to what degree safety guidelines have found their way to
practice. Differences are explored between communities in the Gorkha
and Okhaldhunga districts of Nepal, which received differing levels
of technical assistance following the 2015 earthquakes. Through
structural assessments, seismic resistance of houses was assessed
three years after the earthquakes. Findings from 1,456 houses in 25
communities show high degrees of adoption of earthquake-resistant
construction knowledge in both selected districts, however using
regression analysis, variation in safer construction across communities
could not be explained by variation in technical assistance. This finding
brings into question the efficacy of technical assistance provided by
humanitarian agencies, pointing to the need to more closely examine the
communication methods employed and motivations of households.
Keywords: Technical assistance, Housing, Knowledge adoption
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4.1

Introduction

Disasters disproportionally impact low to low-middle income countries,
accounting for 80% of the global life years lost due to disasters (World
Bank Group and GFDRR, 2016). 56% of disaster fatalities are caused by
earthquakes and these can largely be attributed to poorly constructed
dwellings (Wallemacq and House, 2018). Hence, it is increasingly
important to reduce seismic vulnerability and to invest in “Build Back
Safer” methods of housing reconstruction after earthquakes (UNISDR,
2015).
For marginalized communities, it is crucial to understand which housing
safety measures are essential and achievable (Tran, 2015). Humanitarian
organizations often provide technical assistance, however, it is unclear
what impact this technical assistance has on the earthquake resistance
of reconstructed housing (UN-Habitat and AXA, 2019). In addition, little
previous research examines how communities self-recover after a
disaster, when they are left to reconstruct with little to no technical
assistance, using their own resources and knowledge (Hendriks and
Opdyke, 2020; Maynard et al., 2017; Twigg et al., 2017). Furthermore,
humanitarian assistance only reaches a small percentage of disaster
affected populations (Morel, 2018). The percentage of underfunded
emergencies is rising, in part because the global demand for emergency
shelter and permanent housing after disaster is outpacing donor
investments in humanitarian activities (Development Initiatives, 2018;
UN CERF, 2019). This research will take the first step towards addressing
these gaps in post-disaster reconstruction, focusing on decision-making
outcomes of low-income disaster affected communities and the
adoption of technical construction principles.
This study compares the earthquake resistance of reconstructed housing
in communities that received a high degree of technical assistance with
communities that received limited to no technical housing assistance
following the 2015 Gorkha earthquake in Nepal. We compare the
safety of housing through structural assessments of 1,456 houses.
We developed an earthquake resistance assessment tool to evaluate
reconstructed houses and unpack contributing technical assistance
dimensions. This study provides a foundation for future work exploring
knowledge adoption processes in post-disaster reconstruction and the
influence of humanitarian technical housing assistance. Therefore, we
question:
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RQ:

How did humanitarian technical assistance impact the
application of earthquake-resistant construction principles in
housing reconstruction after the 2015 Gorkha earthquakes in
Nepal?

4.2

Research setting

On April 24 2015, a devastating earthquake of magnitude 7.8, with an
epicenter in the Gorkha district, and multiple aftershocks hit central
Nepal, affecting 5.4 million people and killing another 9,000 (National
Planning Commission, 2015). Over 490,000 homes were destroyed
and another 265,000 were damaged (National Planning Commission,
2015). Nepal was already one of the poorest countries in Asia, and due
to the earthquake its economy lost approximately one third of its GDP
(National Planning Commission, 2015). An estimated 81% of damaged
buildings were in rural areas. Totally damaged housing consisted
primarily (95%) of low-strength masonry using natural stones; from
which the majority was constructed using a mud mortar (National
Planning Commission, 2015). In affected areas, National Society for
Earthquake Technology - Nepal (NSET, 2017) estimated that 67% of the
housing stock had to be demolished and fully rebuild, and 14% required
retrofits. Stone and mud typologies were the most vulnerable and
required the highest replacement rate. 59% of the total estimated losses
were stone and mud typologies compared to 9% reinforced concrete
buildings. Observations showed that the primary failure of structures
was linked to the lack of hazard-resistant construction techniques.
Dizhur et al. (2016) analyzed performance of unreinforced masonry and
infilled reinforced concrete buildings during the earthquakes, finding
that unreinforced masonry primarily failed due to 1) the lack of integrity
between walls as well as lack of connection between the walls and
floor/roof diaphragms, 2) movement of floor diaphragms relative to
the loadbearing walls, 3) overturning of façades, 4) out-of-plane wall
failures due to roof diaphragm flexibility.
4.3

Background

Humanitarian technical assistance is a form of recovery support that
includes all non-financial and material measures that can be used to
support people to build back safer. The measures aim to accelerate the
adoption of disaster risk reduction policies and practices. However,
the construction of permanent housing for affected households is
often outside the mandate of humanitarian organizations. A better
understanding of the impact of technical assistance can result in
improved implementation of humanitarian interventions (UN-Habitat
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and AXA, 2019). Evaluations of humanitarian technical assistance
in housing reconstruction generally do not reflect upon recovery
outcomes outside immediate humanitarian assistance. Evidence,
through comparative studies, is needed to understand the cost
effectiveness of this assistance. To date, there is limited transfer of
experience and lacking analysis of technical assistance to achieve
aspirational policies. Anecdotal evidence thus far has pointed to
technical assistance contributing to successful owner-driven housing
outcomes, which this work will seek to more closely examine.
4.3.1

Low-cost earthquake resistant construction

Substantial scientific advances of seismic resistant building codes and
regulations have emerged in the last several decades. For example,
Performance Based Seismic Design translates specific performance
targets into design standards to save lives and minimize damage during
earthquakes (Bertero and Bertero, 2002; Fajfar, 2000; Leelataviwat
et al., 1999; Liu et al., 2005; Poland, 1995; Priestley, 2000). Specific
structures can be identified that require full operational performance
during earthquakes, where others are permitted to have only lifesaving
or near collapse performance. Available technical guidelines for
low-cost earthquake resistant structures are widely known, yet
not necessarily widely adopted (DUDBC, 2015a; Laghi et al., 2017;
Murty, 2005). There is however wide consensus that performance is
enhanced by regular geometry, avoiding soft stories, avoiding short
columns, reducing the number and size of openings, horizontal bands,
vertical support of openings, integrity of walls, profound foundations,
lightweight roofing (DUDBC, 2015a; Laghi et al., 2017; Murty, 2005).
4.2.2

Pre-earthquake structural safety guidelines in Nepal

An earlier earthquake in 1988 resulted in the first Nepalese National
Building Code (NBC), from which a series of guidelines and “Mandatory
Rules of Thumb” was published in 1994 under NBC 201-205 (DUDBC,
1994a, 1994b, 1994c, 1994d). This building code informed housing design
with ready-to-use dimensions and details for both structural and
non-structural elements. This included a description of design loads,
seismic zoning in Nepal, and soil conditions for structures up to threestories. The Mandatory Rules of Thumb aimed to support mid-level
technicians who are not trained in the structural design of buildings and
guide qualified engineers. Just before the 2015 Gorkha earthquakes, the
Government of Nepal updated their building code but did not publish
the final document before the earthquakes (DUDBC, 2012).
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Unlike other building codes, the Nepalese building code originally
allowed for vernacular structures, such as non-engineered adobe
(Chmutina and Rose, 2018). This original code showed respect for
local knowledge and acknowledged its potential value for earthquake
resistance and supporting local building techniques. Although, the
guidelines are primarily based on cement mortared walls, they were
also used in Nepal for mud mortar walls, which have a different seismic
behavior and can result in inferior safety (Carabbio et al., 2018).
Despite the existence of the building codes in Nepal, there was
little evidence that these were actually applied prior to the Gorkha
earthquake (Build Change, 2015; Giri, 2013; Oven et al., 2016). Before the
Gorkha earthquake, attempts to construct earthquake resistant housing
had been limited and lacked necessary verification of compliance or
enforcement by the government (Giri, 2013). Formulated “Mandatory
Rules of Thumb” were not simple enough, and guidelines were not
applicable to the majority of structures (Giri, 2013; Oven et al., 2016).
Common practice for construction workers was typically verbal
contracts with limited oversight during construction without any
imposed liability (Chmutina and Rose, 2018). There was furthermore
no verification process to ensure that buildings were constructed
to designs, unless engineers were paid for the supervision and the
limited number of municipal engineers could not oversee the large
amount of construction activities (Chmutina and Rose, 2018; Giri, 2013).
These constraints were also set in a broader cultural context of poor
regulatory compliance, limited local capacity, and corruption (Ahmed et
al., 2019; Lewis, 2008). Fortunately, evidence suggests that historically
people living in seismically active regions develop alternative ways
to adapt vernacular houses to seismic risks, showing a number of
typologies that survived the earthquakes in rural mountainous areas
(Adhikary, 2016; Bosher and Chmutina, 2017; Gautam et al., 2016).
4.3.3

Post-earthquake structural safety guidelines in Nepal

The scale of the 2015 Gorkha earthquake, the inaccessible mountainous
terrain, and scattered settlements posed challenges for reconstruction
programming. A largely owner-driven reconstruction approach was
embraced, where homeowners were responsible for reconstruction,
with technical and financial support from the government. The
government of Nepal included technical guidelines for earthquake
resistance in a renewed national building code. The government also
provided a catalogue of earthquake resistant designs that facilitated
application of the building code (DUDBC, 2015b, 2017), and developed
retrofitting manuals (DUDBC, 2013, 2015c, 2015d). Although, the
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government attempted to include vernacular construction through
exception manuals (NRA, 2017), the extensive variety of techniques
that existed across the country was not reflected in policies. Due to
the restriction by the government on the use of wood, vernacular best
practices of houses that survived in the rural areas were overlooked
(Adhikary, 2016).

Figure 4.2 Key-messages to Build Back Safer housing in Nepal (Shelter Cluster Nepal &
Government of Nepal, 2015).
Different types of assessments were used to assess damage, such
as rapid visual assessments, modeled earthquake damage estimates,
post-disaster needs assessment (PDNA), remote-sensing based damage
assessments, rapid visual engineering building safety assessments,
and recovery oriented housing damage surveys (Lallemant et al., 2017).
The Government of Nepal established the National Reconstruction
Authority (NRA) that had overall responsibility to provide guidance and
oversight of the housing reconstruction program. The NRA engineers
used large technical inspection guidelines for housing reconstruction
in the field, developed by the Government of Nepal in collaboration
with invited technical experts from local universities and governmental
bodies (NRA, 2016b). This checklist of minimum requirements was used
to inspect construction by affected household at different stages for
government funded housing reconstruction. A total of 300,000 NP
(approximately 2,630 USD) per completely damaged house was released
in three installments upon completion of each respective construction
stage. The checklist included observations of site selection, shape and
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dimensions, foundation, wall and openings, roof, joints and material
use. In case minimum requirements were not met, technical inspectors
of the government could require remedial measurements from the
correction or exception manual (NRA, 2017).
Apart from community specific humanitarian technical assistance,
broader awareness was raised by communicating guidelines.
Information, Education, Communication (IEC) materials were used,
including brochures, pamphlets, posters, newsletters, books, bill
boards, booklets and training material (NSET, 2017). Posters of the
Shelter Cluster aimed to highlight 10 key-messages of earthquake
resistant construction techniques for Nepal, see Figure 4.2. These keymessages are based among others on scientific studies and the Nepal
building code. Additional awareness was raised via radio and television
broadcasting (BBC Media Action, 2017b).
4.4

Methods

This study explored differences in the application of earthquakeresistant construction techniques across communities that received
differing levels of technical assistance from humanitarian organizations.
The research draws from 1,456 structural assessments of reconstructed
houses, across 25 communities, in two earthquake affected districts.
4.4.1

Community selection

In total, 32 districts were affected by the earthquakes. The government
assigned engineers launched a financial support program for the
reconstruction and retrofit of damaged houses. Governmental support
was equally provided to all affected districts through the National
Reconstruction Authority (NRA). The results of this study are therefore
not attributable to the government provided technical assistance. The
14 most affected districts were prioritized with humanitarian technical
assistance which included methods such as door-to-door assistance,
demonstration houses or short informative community gatherings.
Not all districts were equally covered by this assistance. Initial analysis
of the Housing Recovery & Reconstruction Platform (HRRP) mapped
the number of technical assistance activities in each district, shown
in Figure 4.2. We decided to compare the most covered district,
Gorkha, with the least covered district, Okhaldhunga, aiming to unpack
differences in the structural safety of housing.
Definitions of community in disaster scholarship is often context
dependent (Marsh and Buckle, 2001). Communities can vary from being
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place-based, interaction-based, or based on practice and interest
(Räsänen et al., 2020). For this study, we defined communities based
on their location using a combination of geographical boundaries and
the smallest identifiable administrative order in Nepal, the ward level.
However, we acknowledge that actual social boundaries may not be
solely geographically-based, as wards sometimes consist of multiple
groups that identify themselves as different, i.e. on grounds of caste,
religion, gender or occupation.
Coverage of technical assitance activities by Partner Organizations as of 25 January 2017

Number of TA activities
per VDC
0
1
2

GORKHA

3
OKHALDHUNGA

4
5

Gorkha

6

7

Nepal

National park

China

Okhaldhunga

India
Kathmandu

Figure 4.3 Coverage of technical assistance activities for housing reconstruction of the
14 most affected districts by the earthquake in Nepal (Adapted from Housing Recovery &
Reconstruction Platform data on 25 January 2018; with permission)
Within districts, Village Development Committees (VDC) are comprised
of wards headed by democratically elected ward leaders. In the
two districts selected, wards were selected in collaboration with
humanitarian agencies, based on differing presence and engagement
of humanitarian technical assistance. Wards were selected on the
basis of similar damage levels, similar socio-economic demographics,
comparable household numbers (not larger than 250), and variation
in technical assistance approaches. Types of technical assistance
provided were categorized into seven types: 1) community / household
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orientations, 2) continuous door to door technical assistance (mobile
technical support), 3) short training for masons, 4) on-the-job training
for masons, 5) helpdesk / technical resource center, 6) demonstration
construction, 6) community reconstruction committees (HRRP, 2017).
The amount assistance interventions was used to generate a total of
technical assistance interventions per community.
Communities in Gorkha received the most intensive assistance types,
such as demonstration construction or door-to-door assistance.
Less intensive assistance was provided in Okhaldhunga, such as
community reconstruction orientations and short trainings. A list of
characteristics of the selected communities, and technical assistance
details, are provided in Table 4.1 based on government data. HRRP data
distinguished different damages levels: 5) destruction, 4) very heavy
damage with serious wall failure, 3) heavy damage with large and
extensive cracks in most walls, 2) moderate damage with cracks in
many walls, 1) negligible or slight non-structural damage. We sought
communities with similar levels of damage in both districts. All selected
communities had high damage levels in Gorkha (3-5) and high levels
of technical assistance. Okhaldhunga was slightly less affected and
communities were selected with the highest damage levels and
lowest assistance. Eight communities were selected in Gorkha and 17
communities were selected in Okhaldhunga.
The meaning of a community depends on its context (Marsh & Buckle,
2001). Communities can vary from being place-based, interaction-based,
or based on practice and interest (Räsänen, Lein, Bird, & Setten, 2020).
For this study, we define communities based on their location using a
combination of geographical boundaries and the smallest identifiable
administrative order, the ward level. However, we acknowledge that
communities may not be solely based on the geographical boundaries,
as wards could consist of multiple groups that identify themselves as
different, i.e. on grounds of caste, religion, gender or occupation.
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Okhaldhunga
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Okhaldhunga

Okhaldhunga

Okhaldhunga

Okhaldhunga

Okhaldhunga

Okhaldhunga

Okhaldhunga
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Okhaldhunga

Okhaldhunga

Okhaldhunga

Okhaldhunga

Okhaldhunga

Gorkha

Gorkha

Gorkha

Gorkha

Gorkha

Gorkha

Gorkha

Gorkha

District

42

80

72

48

138

95

88

42

44

46

76

37

62

113

61

80

85

79

56

85

250

98

224

101

77

Community size
(total number of
households)

B,I

E,H

A,H

I

A,H

A,B,H,I

A,B,H,I

H

H

B,H

B,C,H

B,H

A,I,H

C,E,G,H,I

H

B,C,G,H,I

A,B,C,D,E,G,H

H,I

B,C,E,F,G,H,I

B,C,F,H

B,C,G,H,I

Assistance types

0

7

0

2

2

2

2

5

6

1

1

2

0

0

3

3

2

36

6

46

32

5

60

12

47

Total technical
assistance
interventions

2

3-4

2

3-4

4-5

4

3

3-4

3-4

3

3

3

4

4

1

3-4

3

5

4

5

5

3

4

4

5

Damage levels

Sample size N= 1456 houses (587 Gorkha, 865 Okhaldhunga). Assistance categories: A. Community reconstruction orientation, B. Demonstration Construction,
C. Door-to-door technical assistance, D. Helpdesk/technical support center, E. Household reconstruction orientation, F. Interactive mobile van/theatre, G.
Reconstruction Coordination Committee, H. Short training, I. Vocational training.

Thulachap

5

1

Harkapur

Jantarkhani

3

4

17

4

5

Bhussinga

Fulbari

1

2

9

1

9

Sirdibas

Swara

7

8

Ratmata

5&6

6

Keroja

Lapu

5

6

Singhadevi

4

8

Bungkot

Ghyalchok

3

4

15

1

4

Aaruaarbang

Bakrang

1

2

16

Ward

Community

Case

25 January 2018.

Table 4.2 Overview of technical assistance coverage per community, based on data from the Housing Recovery & Reconstruction Platform, as of

The National Planning Commission (2015) described a number of
significant differences between rural and urban areas. Rural areas were
further isolated due to infrastructure damage, such as power supply,
water distribution systems, and cellular communication systems.
Poorer rural areas were also disproportionally affected due to inferior
quality of housing structures. The earthquake had a serious impact on
agriculture-based livelihoods, as the earthquake hit only few weeks
prior to the planting season and caused significant loss of livestock.
This endangered both short term and long-term income and increased
the vulnerability of rural communities to hunger and food insecurity.
Consequently, poverty in rural areas disproportionally increased. Some
rural districts had a higher female population due to male outmigration,
giving them a larger responsibility in rebuilding their house and
managing agriculture and livestock.
Prior to the earthquake, access to technical knowledge in the form
of documentation and to vocational training was already limited in
rural areas. Therefore, these cases represent challenging contexts to
introduce new building construction knowledge. Adoption of new
technological knowledge can be better observed in these cases, than
for example in an urban area where there are multiple access points
for new knowledge and undefined community borders. Communities
were selected with a relatively small population between 42 and 250
households. All communities were geographically remote and isolated.
All communities were rural and accessible by a dirt road or foot path
only. Most materials were transported to the communities using
donkeys or human transport for steel, concrete, wood and stones. Some
communities were supplied with materials through vehicles over dirt
roads. All communities were primarily low-income households, with
low levels of education, sharing the similar occupations and income
sources (agriculture).
In most cases, geographical ward boundaries were clearly visible
bound by mountainous landscapes, separated by hours walking
from neighboring wards. In case two wards were not geographically
separated, for this study, they were considered as one larger
community. In cases where a ward was geographically separated into
sub-wards, all these sub-wards were included in the study as part of
a single community. Further differences between the two districts are
described in Table 4.3. Note that some households mentioned multiple
sources of income, and data for gender and caste is missing for a few
households.
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112
51
45
38

60

(former)army

Education

Other (i.e. tourism, tailor, no
job, other)

57

Remittances

Day labor

96

Business

77

General / others

274

18

Ethnic

1159

288

Brahmin

Carpenter/Mason

936

Janjati

Agriculture

125

647

Females

Dalit

807

Males

N

Total

Sample size N= 1456 houses (587 Gorkha, 865 Okhaldhunga)

Primary source(s) of
income:

Caste:

Gender:

Characteristics

Table 4.3 Observed participant demographics for household surveys.
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4.4.2

Data collection

Data was collected during a four-month period between February and
May 2018, approximately 3 years after the earthquake. The research
protocol was developed in close collaboration with humanitarian
agencies and practitioners, contextualizing observations and questions
for Nepal. In-situ structural assessments were completed for 1,456
structures, selected through stratified random sampling (using wards
as strata). A confidence interval of 90% was used to determine the total
number of households required in each community.
This study used the National Reconstruction Authority (NRA) evaluation
tool for visual assessment of technical details covered under the revised
building code of Nepal, for different stages of the reconstruction
process. For the purpose of this study, the checklist assessed only
observable characteristics of components and applied technical
messages regardless of what stage of construction that household
was during the research assessment. Observations targeted the
location, geometry, foundation, walls, connectors, joints and bracing
and material use. For example, the presence of slopes, edges and other
buildings in the direct environment of the house were assessed. For the
material use, for example, the shape of stones, the type of mortar, and
the material used for the bands in the wall was assessed. The number
of bands, exact location, and thickness of bands was also assessed.
Measurements of the length of the walls were taken using strides to
estimate length. In was not possible to assess rebar in walls, although
guidelines prescribe it as important for earthquake resistance. However,
our observations and photo documentation showed that houses under
construction in both districts almost always included vertical rebar next
to openings that was often carefully connected to the horizontal bands,
so despite less complete data, we do not expect the presence to greatly
differ based on the fieldwork team’s extensive case knowledge. The soil
condition was also not included in the data-collection, despite being an
important indicator of seismic vulnerability.
The questions were loaded in Kobo Toolbox, a digital data collection
platform developed by the United Nations Office for the Coordination of
Humanitarian Affairs (UNOCHA) and the Harvard Humanitarian Initiative,
allowing off-line data-collection through a smartphone app, including
geo-localization. Lessons learned from the use of the NRA assessment
tool were considered before drafting this assessment tool (Didier et
al., 2017). Evaluators could diverge from the standardized response
fields if necessary, which increased the quality and completeness of
the data. Questions included mandatory input fields and linked follow-
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up questions to ensure the validity of responses. Technical images
to illustrate terminology used in the assessment were simplified and
tailored to the understanding of the Nepalese team. An international
technical team of senior construction engineers and undergraduate
thesis students collaborated in the formulation of questions, following
extensive discussion of the assessment criteria. Measurements were
taken through estimation, such as strides, and arm lengths, then
transformed into the metric lengths.
Local research assistants were selected based on their understanding
of English, Nepali, and local dialects and the basics of construction
technology. Due to their differing local dialects and availability, the
composition of the team slightly changed between Gorkha and
Okhaldhunga. Assessments in Gorkha were taken by the international
technical team. Before data collection in Okhaldhunga, assessments
were further simplified with images to increase the understanding of
concepts and additional answer categories were created where this
was appropriate, assuring that the content remained consistent. To
avoid potential bias, the assessors were divided in three teams and
received guidance and assistance during the assessments by at least
one senior and one junior engineer. In addition, pilot assessments and
a one-day training were completed to ensure assessors were qualified
and prepared before collecting data.
The aim of this study was to assess to what degree safety guidelines
have found their way to practice. We were not focused on predisaster housing, rather housing reconstructed after the earthquake
to understand the extent to which seismic resistant construction
techniques were used. Reconstructed houses were assessed regardless
of the status of use. In many cases, the new house was often too small
to substitute fully for pre-disaster dwellings, which therefore remained
in daily use. In these cases, the new house was often for secondary
purposes, such as shelter of some (often older) children at night. In
some cases, households resided in their partly damaged houses or
did not start reconstruction yet. In such cases, their primary house for
sleeping and daytime use was assessed. It occurred that people had
already reconstructed a simple shelter or full house directly after the
earthquake, but non-compliant with the government guidelines. In
these cases, households were often still preparing for an additional
house with government funding. It would be interesting to separate
characteristics of these subgroups of housing typologies in future
research. However, for the purpose of measuring knowledge adoption,
only the latest construction was assessed.
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4.4.3

Data analysis

Assessment responses were categorized using SPSS version 24.
Based on the NRA assessment tool and the Nepalese Building Code
(DUDBC, 2015d, 2015a, 2017), observations were categorized into safe
and unsafe practices. For example, the surface of wall openings was
estimated as a percentage of total wall and cases with openings
above 50% were assigned as unsafe. Furthermore, wall thickness
was recorded and measurements less than 35cm were assigned
as unsafe for masonry walls. This categorization was based on the
minimum needed for earthquake resistance according to government
guidelines. Thresholds applied can be seen in Table 3. We used linear
regression to investigate the relationship between the application of
hazard-resistant construction techniques, assessed through 14 safer
building indicators, and technical assistance, determined through the
total number of technical assistance interventions in the community
where the household was located. The scatterplot of standardized
predicted values verses standardized residuals showed that the data
met the assumptions of homogeneity of variance and linearity and
the residuals were approximately normally distributed. Observations
were then aggregated into percentages on a district level to compare
overall trends in application of specific components. Safety outcomes
were analyzed per district using a Pearson’s Chi-square test, for means,
frequencies, and statistical significance.
The number of applied earthquake resistant construction techniques
was calculated for each household in both districts, out of a selection
of 14 key-earthquake resistant construction techniques. This calculation
generated district level frequencies. These 14 indicators are used to
represent the amount of techniques that were applied in combination.
The main indicators were selected for the categories described in the
results section: location, geometry, foundation and walls, connections,
bracing and joints, and materials. The 14 indicators were selected
based on their importance for seismic resistance according to literature
review and the representation of the collected sample for both districts
to give a general overview of seismic resistance. The selected safety
indicators were: (1) free standing, other buildings absent within 3m,
(2) edge and slope absent within 3m, (3) rectangle or square shape,
(4) length: maximum three times width, (5) height: not exceeding wall
thickness ratio (1:8 for stone walls and 1:12 brick walls), (6) openings in
the walls maximum 50% of wall surface, (7) distance opening to corner
and between corners: at least 0.6m, (8) roof: Gable, hipped or bonnet,
(9) wall thickness sufficient (0.35m for stone and 0.23m for brick), (10) at
least 3 bands applied, (11) thickness of bands at least 75 mm (concrete or
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wood), (12) flooring-floor beam: connected, (13) roofing material: nailed
or concrete (14) roofing: corrugated galvanized iron sheeting.

Figure 4.3 Houses under construction in Gorkha.
4.5

Findings

This section reports the relative frequencies of design elements for the
25 examined communities at the household level as well as aggregated
results at the district level. Findings are reported in five main sections:
1) location, 2) geometry, 3) foundation and walls, 4) connectors, bracing
and joints and 5) materials. To reiterate, Gorkha received higher rates of
technical assistance compared to Okhaldhunga.
4.5.1

Location

The Nepalese building code (DUDBC, 2015a) and technical inspection
guidelines (NRA, 2016a) did not prescribe distances to potential threats
on site for low strength masonry. They did recommend staying away
from geological fault or rupture areas, landslide susceptible areas, steep
slopes (> 20°), filled areas, liquefaction susceptible areas, riverbank and
waterlogged area, and rock fall areas. The Shelter Cluster guidelines for
Nepal (2015) recommended approximately a one story separation from
slopes and cliffs. Further, they recommended distance from neighboring
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structures to avoid damage from their collapse and to assure a safe
exit plan. Since these guidelines are based on both scientific seismic
engineering and the Nepalese building code, the research team decided
to consider 3-meter separation as a safe minimum. To avoid pounding
of two adjacent buildings, smaller separations are allowed from at least
5 cm (Paz, 1994), 25cm (Murty et al., 2012), or 60cm (Szakats, 2006).
87% of houses in Gorkha and 67% of houses in Okhaldhunga were
freestanding, separated at least 3 meters from the nearest structure.
Due to the mountain relief, in both districts, 23% of houses in Gorkha
and 8% in Okhaldunga, were constructed within 3 meters of a slope
and a mountain edge. Examples of typical site locations are shown in
Figure 4.3 and Figure 4.4. Only a small number of mountain slopes were
secured with a retaining wall for 35% of structures in Gorkha and 12% in
Okhaldhunga.
4.5.2

Geometry

Almost all houses in both districts used a safe rectangular or square
layout (97% Gorkha and 99% Okhaldhunga), remaining within the
recommended length to breath ratio 1:3 (DUDBC, 2015a). The width of
the houses did not differ significantly between the districts (4.4m in
Gorkha, 4.3m in Okhaldhunga). However, the length in Okhaldhunga was
significantly longer (8.1m versus 6.3m). Nevertheless, our observations
showed that some houses had (primarily wooden) extensions loosely
attached to the main structure, a result of the main structure failing to
meet households needs and indicating early incremental expansion.
These covered areas were often used to store wood, food, livestock
or tools. If extensions transform in more permanent use, they could
potentially have a negative impact on the structural integrity of the
building.
The average height in Gorkha (3.1m) was found significantly lower than
in Okhaldhunga (3.9m). The height was not allowed to exceed 8 times
the thickness of stone walls or 12 times brick walls. The average wall
thickness was significantly different in the two districts (29cm in Gorkha
versus 41 cm in Okhaldhunga). The height exceeded the threshold in
82% of structures in Gorkha and 66% in Okhaldhunga. We expect that
this finding can be partly explained by rounding of measurements in the
field (300mm instead of 350mm estimated for the wall thickness). In
Gorkha, houses commonly (77%) had only one story, and in Okhaldhunga
houses varied from one story (38%) to one story with a half story attic
(41%), commonly used to store agricultural products. In both districts,
low strength masonry buildings rarely exceeded the maximum of
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two-story guidance and an attic (approximately 7.5m) (DUDBC, 2015a).
Gable roofs were most common in both districts, complying with
safety guidelines for 96% in Gorkha and 99% of houses in Okhaldhunga
(DUDBC, 2015a). A large number of flat roofs were observed in the
later as a result of early plans for second story expansions cited by
households, primarily in Gorkha.
In both districts, most households complied with the NRA instruction
manual suggesting not to exceed 50% of the wall length with openings
for stone masonry with cement mortar (NRA, 2016b), 84% in Gorkha and
98% in Okhaldhunga. However, for single story mud mortar buildings,
the maximum opening was set at 30% of the wall length (DUDBC, 2015a;
NRA, 2016a). We found in Gorkha the presence of significantly more
large openings in the front façade of houses to create a porch, often
supported by columns. These porches resulted in vertical irregularities
in the structure. Similarly openings were positioned too close to wall
corners and near other openings in Gorkha, with distances less than
0.6m (DUDBC, 2015a).
4.5.3

Foundation and walls

Three years after the earthquake, 19% of the households in Gorkha had
only completed up to a foundation level and did not start with the walls
yet, compared to 13% in Okhaldhunga, shown in Figure 4.4. The building
code prescribes the necessary depth of the foundation based on the
soil condition and the wall material. For example, stone masonry in
medium hard soil required a minimum depth of 750mm for one story
buildings and 800mm for two stories (DUDBC, 2015a). This study did
not assess the soil condition, and foundation depth was estimated by
the household members. We discarded some data for this assessment
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because assessors were not consistent in the use of feet and meters
(only for this measurement). Yet, we can safely conclude that, the
majority in Gorkha had only a depth of 300mm, and the majority in
Okhaldhunga had a depth of 800mm.
The majority of the sample was stone masonry in mud mortar, that
required a thickness between 350mm for one story buildings and
450mm for two stories and an attic (DUDBC, 2015a). For brick walls
a thickness of 230mm is sufficient for one story and 350mm for two
stories (DUDBC, 2015a; NRA, 2016a). Field measurements were often
estimated at rounded numbers of 300mm and 400mm but were
likely higher due to variations in thickness. Based on evaluation of the
research team, these measurements were included as “safe.” Based
on these criteria, wall thickness was sufficient for 63% of structures in
Gorkha and 53% in Okhaldhunga. Mud mortar was often used and has
been proven less seismically resistant than cement mortar (National
Planning Commission, 2015). Observations revealed that the mud mortar
consisted mostly of a combination of cow dung, water, sand, and hay,
or sometimes cement. Mortar use in Okhaldhunga was significantly
inferior (96% mud versus 53% in Gorkha).
Our data showed that, after the earthquake, it became common
knowledge in the participating communities to use horizontal bands. It
was rarely used before the earthquake and new to most participants
in this study. Governmental engineers strongly emphasized the use of
these bands, and almost all houses in this study in both districts applied
them to some extent, with an average of 2.6 bands in Gorkha and an
average of 4.0 in Okhaldhunga, shown in Table 4.2. Widely applied
were the plinth, sill, and lintel bands. A minimum thickness of 7.5cm
was required for timber and reinforced concrete plinth, sill, lintel, and
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roof bands (DUDBC, 2015a). Primarily in Okhaldhunga, thickness of both
timber (75%) and concrete bands (37%) was insufficient. Observations
showed that vertical reinforced steel bars were often applied within the
walls, on the corners and next to door and wall openings.
4.5.4

Connectors, bracing and joints

The average number of bands in Okhaldhunga was significantly higher
than in Gorkha (4.1 versus 2.6 bands). We found that wooden bands
were often interlocked using notches, but walls lacked sufficient
connections to the floor beams. In both districts, beams were primarily
placed on a horizontal band, often without connectors. In Okhaldhunga,
beams were often (38%) only supported by the wall and not placed on
a band in the wall. Most houses had a thin concrete layer mixed with
cow-dung but not use of rigid fixations (63% Gorkha, 48% Okhaldhunga).
In other cases, connectors were used to secure the flooring to the floor
beams (Gorkha 25% nails, 9% steel wire, Okhaldhunga 45% nails).
In both districts, the roof structure was mostly connected to the
top band in the wall using nails (75% Gorkha, 91% Okhaldhunga), and
in Gorkha saw selective application of steel wire for roof ties. The
rafter was often directly nailed to the purlin or in other cases steel
wire or timber cleats were used. Although strongly recommended
in the guidelines, bracing was rarely found in the roof. Traditionally,
roofing materials were held down with loose stones. The lack of firm
connections are of particular concern during future earthquakes.
Occasionally, houses were still found to use loose stones on the roof,
yet most had decided for nailing corrugated galvanized iron (CGI)
sheeting instead (93% Gorkha versus 84% Okaldhunga).
4.5.5

Materials

The majority of the sample consisted of stone masonry (81% of the
houses in Gorkha and 83% in Okhaldhunga), either in combination with
wood or concrete. Bricks were almost never used (5% in Gorkha and
0% in Okhaldhunga). The selection of materials can strongly influence
the earthquake resistance of buildings, with the shape of the stone
influencing the friction and shearing in the wall. Round stones are least
favorable because of the limited friction they provide. Most stones were
commonly collected in the surrounding mountains and carried down on
back, mostly by women. Upon arrival in the communities, the men were
often responsible for cutting the stones manually in squared shapes.
Almost all stones in the study were found to be rectangular.
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Secondly, lightweight roofing materials were recommended for safety
as they can prevent fatalities during earthquakes. Traditionally, in the
affected areas stone slabs were used as a roofing material. Some of
the structures assessed still had stone slabs on the roof, due to people
still living in the damaged house or reconstruction of their house before
guidelines were in place. In almost all other buildings, CGI sheeting was
used, showing a significant change in building traditions (93% Gorkha,
84% Okhaldhunga).
Finally, the material used for the horizontal bands strongly depended
on financial and logistical limitations. Households in Okhaldhunga
were often not able to import concrete for the bands and used mainly
wooden bands (61%). In Gorkha, concrete bands were common (67%),
shown in Table 4.4.
4.5.6

understanding the impact of technical assistance

Using linear regression, we found that technical assistance interventions
could only explain 0.3% of the variation observed in safer building
techniques, F(1, 1392) = 4.62, p<.05, R=.003. The slope coefficient for our
regression model was -0.008 (β) suggesting a negligible relationship
with technical assistance interventions. Even for those households that
received minimal or no technical assistance, nearly 8 out of 14 safer
building techniques were applied on average. Figure 4.6 presents the
outcomes for the 14 key characteristics for earthquake resistant housing
in both districts. Outcomes count the number of applied techniques
and indicate a higher overall application in Okhaldhunga, with only
limited technical assistance. For example, 51% of the households in
Okhaldhunga applied at least nine out of 14 characteristics, compared to
36% in Gorkha.
A substantial number of households only applied one or two
techniques. This is mainly caused by the low reconstruction pace of
households that had only finished their foundation. Approximately 19%
of the houses in Gorkha only finished the foundation or ground floor
of their house (versus 12% in Okhaldhunga). These outcomes do not
imply that households would not adopt these techniques further in the
construction process. Therefore, we have disaggregated these partial
completions to show those households that had only finished the
foundation and those that were fully completed. We recognize that the
14 indicators are not necessarily of equal importance yet determining
the weight of indicators needs to be studied in further research.

Chapter 4 | structural safety nepal

121

20%

Percent of Households in District

18%
16%
14%
12%
10%
8%
6%
4%
2%
0%

1

2
Complete

3
Partial

Foundation

4

5

6
7
8
9
Number of Applied Safer Construction Methods

10

11

12
Solid: Gorkha

13

Figure 4.6 Number of applied key-earthquake construction techniques, out of 14.
In addition to comparing the impact of technical assistance a household
level, we also synthesized and compared broader adoption of specific
components. Table 4.4 gives a selection of means and frequencies for
all the applied building techniques examined. Reported frequencies are
not cumulative since households could fit into more than one category.
For example, households could build with combinations of concrete,
brick, stones and wood. Frequencies present a ratio of the presence
or absence of characteristics (more or less than the safety threshold
described in the results section). These frequencies were compared
between Gorkha and Okhaldhunga using the Pearson Chi-square test
(degrees of freedom=1, safe versus unsafe). We found differences in
the adoption of safer building between the two districts in 31 of the
38 elements considered. Only the shape, length, width connection of
rafters and roofing and use of stone for walls was found to equal.
The chi-square test results of the two districts showed significantly less
earthquake resistant characteristics of houses in Gorkha. Narrowing
on the 14 most important indicators we used above, only 4 of these
elements had higher adoption frequencies in Gorkha, compared to 6
elements that showed higher frequencies of adoption in Okhaldhunga.
Four of these elements did not have a significant difference. This
reinforces that, on the short-term, humanitarian technical assistance
may not have resulted in a net positive increase in adoption of
earthquake resistant construction techniques.
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14

Pattern: Okhaldhunga

Table 4.4 Adoption rates by overall earthquake resistance score. Sample
size N= 1456 houses (587 Gorkha, 865 Okhaldhunga).

Frequency (%)

Frequency (%)

Pearson Chi-square
test of
independence (φ)

p-value

86.8

68.6

61.95

*

Edge absent within 3m

44.7

24.2

64.60

*

Slope absent within
3m

36.0

15.0

82.42

*

23.3

8.0

63.98

*

22.4

9.9

41.51

*

97.4

98.5

1.94

0.16

99.8

97.5

11.95

*

X

Slope within 3m,
supported by retaining
wall
Rectangle or square
shape

X

Height: maximum two
stories and attic (7.5m)

Wall

Comparison

X

Free standing (other
buildings absent within
3m)

Edge and slope absent
within 3m

Geometry

Okhaldhunga

Regression key- indicator

Location

Descriptions

Building elements

Gorkha

Height: not exceeding
wall thickness ratio
(stone and brick)

X

18.3

34.1

30.61

*

Length: maximum
three times width

X

99.5

98.7

2.30

0.13

Openings: maximum
50% of wall surface

X

84.0

98.1

8.81

*

Distance opening to
corner: at least 0.6m

82.5

91.7

23.45

*

Distance between
openings: at least 0.6m

64.4

89.8

106.25

*

Distance opening to
corner and between
corners: at least 0.6m

X

55.6

85.4

123.61

*

Roof: gable, hipped or
bonnet

X

95.6

98.8

9.12

*

Roof: monoslope or
flat

4.5

1.2

9.12

*

Thickness sufficient
(for stone and brick)

60.1

53.1

5.30

*

Mortar: cement

50.5

5.4

209.14

*

Mortar: silt or mud

52.5

95.7

207.20

*

Mortar: absent

16.7

0.5

43.76

56.0

84.8

90.81

Number of bands at
least 3

X

*
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Bands: absent

Connectors,
bracing
and joints

0.00

16.0

74.22

*

X

73.0

25.0

58.26

*

X

95.1

63.3

78.35

*

63.5

47.9

4.42

*

98.1

48.4

47.82

*

Rafters: nailed to beam
on top beam of wall

75.0

90.9

0.50

0.48

Rafter: nailed to purlin

72.5

88.5

36.50

*

Roof structure:
cross-bracing absent

92.6

34.0

285.52

*

93.6

92.2

0.71

0.40

Wall structure: Stone

81.0

83.0

0.79

0.37

Wall structure: Brick

4.7

-

31.84

*

Wall structure: Corrugated Galvanized Iron
Sheeting on wooden
frame

7.2

1.3

26.91

*

Wall structure: Concrete

35.1

6.9

153.35

*

Wall structure: Wood

17.0

4.8

49.14

*

93.1

83.9

18.39

*

Bands: Wood

16.1

61.3

213.33

*

Bands: Concrete

67.1

32.8

121.60

*

Thickness of bands at
least 75 mm (timber)
Thickness of bands at
least 75 mm (concrete)
Flooring-floor beam:
thin concrete or cowdung layer
Flooring-floor beam:
nails, rope, steel wire,
bamboo wire, thin
concrete, wooden
pegs

Roofing material:
nailed or concrete
Materials

Roofing: Corrugated Galvanized Iron
Sheeting

X

X

X

φ effect size (phi coefficient or Cramer’s V).
* Chi-square-test difference of categorical variables between districts p < .05
* T-test difference of means between districts p<.05

4.6

Discussion

The results of this study only describe the differences between the two
districts, presenting an initial step in exploring the relationship between
technical assistance and safer construction outcomes. Studies have
confirmed that earthquake damage was primarily caused by lacking
code compliance in both the construction planning and execution
(National Planning Commission, 2015). Based on the reasonable
assumption that most houses prior to the earthquake did not follow
code standards, this study shows improvements of overall safety. This
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study shows high compliance to the building code in both affected
districts after the earthquake in Nepal. Similarly, another study found
that building code compliance of construction drawings submitted to
municipal offices (N= 4097) increased from 56% of households before
the earthquake, to 82% of households after the earthquake (NSET, 2017).
The same study used field research to assess application of a set of
minimum building code requirements in practice (N=2813) and found an
increase from 49% to 76% after the earthquake.
Our findings raise questions about the impact of humanitarian technical
assistance following the earthquake as both studied districts were
found to have similar levels of housing construction practice, despite
one district having substantially higher humanitarian technical support.
In many aspects, Okhaldhunga district, which did not receive technical
assistance, was found to have slightly safer housing.
It appears that people have been informed in other ways, not
directly linked to the provided humanitarian technical assistance in
communities. Assessed communities in both districts were isolated and
geographically separated in remote mountainous areas. Nevertheless,
it is possible that the key-messages communicated elsewhere had
reached communities with less technical assistance coverage. Our
supplementary data showed, for example, masons referencing photos
they had found from demonstration houses constructed elsewhere as
knowledge sources (Chapter 5). Another explanation of differences in
application can be found in the high use of radio, television, community
meetings, and interaction with governmental engineers to reconstruct
earthquake resistant housing when humanitarian technical assistance
was absent, highlighted in focus group discussions. The strong
dependency on these governmental engineers in Okhaldhunga, shows
the effectiveness of the governmental support program as an enabling
mechanism for earthquake resistant reconstruction.
In addition, the high compliance rate in Okhaldhunga can possibly
be explained by lessons learned from previous earthquake events
in the region prior to 2015, such as the Bihar earthquake in 1934 and
earthquake in 1988. Yet, high-level indicators prior to the earthquake
that support this assumption are lacking.
This study uses a narrow concept of building back ‘better’, evaluating
only the hazard-resistance of housing. Short term application of
hazard-resistant construction principles only partly contributes to
reduce disaster risks. Assistance to build back better after disaster
needs greater reflection on the concept ‘better’ (UN-Habitat and
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AXA, 2019), emphasizing on the contextual needs of households. The
impact of technical interventions cannot solely be explained by applied
techniques. Adhikary (2016) stated that regulations were too strict to
follow for many, and it is likely that people will fall back on vernacular
construction techniques. He calls the governmental policy therefore
“self-defeating.” Our supplementary data from household interviews has
already indicated that household members are not always satisfied with
the governmental approved design and had a limited understanding
how to construct more desirable earthquake resistant designs (Chapter
5). Our findings have shown that households often built single-story
houses, although we observed that their pre-earthquake houses were
substantially bigger and were commonly multiple stories. In line with
other studies (Maynard et al., 2017; Stephenson, 2018; UN-Habitat
and AXA, 2019), we assume that when the income and household
size increase, houses will grow incrementally. In their one-sizefits-all approach, the government overlooks meaningful alternative
construction methods and aspirations of households to live in larger or
just different houses. The approach of the government is normative and
assumes that measurable targets are the basis for successful technical
interventions.
Based on the findings we stress the importance understanding of safety
reasons by households that increase local knowledge production and
implementation. For example, households should be able to understand
the importance of single-story houses, simple geometries, and technical
details, so that they are able to balance risks in their decision making.
Like Subedi and Chhetri (2019), we argue that assistance approaches
should incorporate the aim to educate people to build back safer, rather
than enforcing its measurable outcomes. There are still significant
gaps in hazard-resistance that need to be stressed, such as, the lack
of bracing in the roof in both districts and the position of openings in
Gorkha.
The goal to protect people from potential harm has been
institutionalized into a system of labelling their assets as being
inadequate. Although the aim is not necessarily wrong, a more holistic
view on the lives of individuals would benefit affected households.
Without romanticizing informal housing development, the strengths
of construction networks in Nepal reveal opportunities to work with
households and construction professionals instead of overregulating
their efforts. We further recommend prioritizing household satisfaction
in the dialogue towards culturally embedded solutions. Limited freedom
was given to deviate from the standard, although it is likely that the
best solutions are developed by those who fully understand contextual
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challenges. Innovation can be found anywhere. Differences are to be
celebrated instead of rejected. We argue that the pragmatic, metricsdriven approach of the government is insufficiently inclusive.
The government has attempted to overcome these limitations
by adding designs in a more extensive catalogue for earthquake
resistant housing. Yet, the government still connects grant approval to
measurable items. There remains a pressing need to move beyond the
performance-based construction guidelines and allow for alternative
technical solutions. We recommend continuing with the diversification
of technical solutions via closer collaboration between communitybased construction stakeholders with governmental engineers.
We have met engineers in Gorkha district that acknowledged the
limitations of the initial earthquake resistant design. These engineers
developed new designs and got them approved in Kathmandu that
could be made with the available materials at a high altitude in the
Manaslu region. Unfortunately, negations were time consuming and
delayed construction. In the areas under investigation, knowledge is
insufficiently used as a tool for negotiation. Based on this study, we
would urge construction engineers to take a facilitative and enabling
approach, acknowledging the value of local knowledge, instead as
assuming the role of “all-knowing” experts.
4.7

Conclusions

Nepalese construction practice is predominantly characterized by rural
communities that depends on locally available construction materials
in mountainous areas prone to multiple hazards, such earthquakes
and landslides, with limited manpower and financial resources. This
research can help to evaluate similar contexts how the adoption
of earthquake resistant construction techniques can be measured.
We assessed the structural safety of Nepalese post-earthquake
reconstructed housing by analyzing design and material choices
made by communities with different levels of technical assistance.
Technical guidelines for earthquake resistant reconstruction were used
as a framework to assess structural safety in the field, using detailed
observations and photo documentation.
The results fill a gap in knowledge surrounding the current state of
adoption of structural safety measures. Findings present a comparison
of two cases, one within and one outside the scope of humanitarian
technical assistance. This study has provided an initial step in
analyzing differences. These results also show that those that recover
with limited technical assistance after disaster are not necessarily
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reconstructing less safely. In particular, design elements selected by
households were quantified following the 2015 Gorkha earthquake.
Findings provide a useful step in evaluating progress towards successful
implementation of the Sendai framework for Disaster Risk Reduction.
The overall safety of the two evaluated districts appears to be high,
suggesting that overall improvements were made in seismic safety
to housing. However, despite the extensive humanitarian technical
housing assistance in one of the districts, findings showed small
differences between households, communities and districts in adopting
safer construction methods. This brings into question the efficacy of
humanitarian technical assistance, pointing to a need to more closely
examine the methods employed in communication and motivations of
households. In particular, site selection, connections, and dimensions
showed inconsistent safety choices. Furthermore, foundations could
be deeper, bands could be thicker, and the length of buildings could be
reduced. Humanitarian and governmental agencies should go beyond
short-term application of knowledge and seek to support incremental
development of designs.
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5

Chapter

Construction
knowledge
networks in Nepal

This study identifies trusted stakeholders in the construction knowledge
network in communities with different intensities of humanitarian
technical assistance, see Figure 5.1. In addition, preferred means of
communication and levels of understanding by individual stakeholders
are described.
MAO

User

MAO
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B

1
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Figure 5.1 Trusted stakeholders in the knowledge network and the preferred
means of communication and understanding, adapted from Figure 2.3
(K=knowledge, B=barrier, T=trust, F=failure mechanism, A=adoption,
M=motivation, A=ability, O=opportunity).
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The content of this chapter has been presented at the
International Conference of Building Resilience 2018, with
the theme Risk and Resilience in practice: Vulnerabilities,
Displaced People, Local Communities and Heritages. The
chapter is largely based on an original research article that
has been accepted to be published in a peer reviewed book
under chapter title:
Hendriks, E., Schep, B., & van Leersum, A. (2020). The
influence of technical assistance on the adoption of
safer construction practices in Nepal. In N. Martins, M.
Fayazi, L. Hobeica, & F. Kikano (Eds.), Enhancing disaster
preparedness. Elsevier.

Abstract:
Humanitarian technical housing assistance is believed to enhance the
adoption of hazard-resistant construction knowledge. However, there is
insufficient evidence about its impact on local construction knowledge
networks. This study explores the influence of technical assistance on
knowledge acquisition and understanding by community-based construction
stakeholders. Self-perceived pathways to enlarge the influence of identified
community-based key-stakeholders are analyzed. Stakeholder perspectives
are used for descriptive and social network analysis, comparing a district
with extensive and a district with limited technical assistance during
reconstruction after the 2015 earthquakes in Nepal. Communities with
limited humanitarian technical assistance reveal higher dependency on
temporarily assigned non-community-based governmental engineers, and
lower levels of understanding, than communities with extensive technical
assistance. Results also highlight the effectiveness of radio and television
and community meetings for knowledge acquisitions. The study indicates
opportunities for more dialogue between local construction stakeholders
and governmental engineers to stimulate understanding and create more
owner-satisfying designs.
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Keywords: Disaster risk reduction, knowledge acquisition, social network
analysis, post-disaster reconstruction, Nepal
5.1

Introduction

In hazard-prone areas, poorly constructed housing of low income
communities are disproportionally impacted by natural hazards, accounting
for 93% of caused fatalities (Wallemacq & House, 2018; World Bank Group
& GFDRR, 2016). For such vulnerable communities it is crucial to acquire,
understand and apply hazard-resistant construction knowledge to enhance
their safety (T. A. Tran, 2015; UNISDR, 2015). Unfortunately, too often
communities still reconstruct similar housing as before (White et al., 2001).
During humanitarian technical assistance, newly introduced stakeholders
often play a dominant role in the coordination and implementation of
reconstruction efforts, potentially altering already established construction
networks. It is a possible disadvantage for long term disaster risk reduction
that knowledge actors are only temporarily available in communities
(Duncan, Scherer, & Wade-Apicella, 2014; Weichselgartner & Pigeon, 2015),
as it takes time to adapt new knowledge to local construction practices
(UNISDR, 2015). How networks change due to humanitarian technical
assistance is unknown. Crucial evidence from communication outside the
scope of humanitarian technical assistance is needed (Twigg et al., 2017).
There is insufficient research on which knowledge sources and actors,
communities rely when aiming to rebuild safer houses after disasters
triggered by natural hazards (Opdyke et al., 2018), and to what levels of
understanding it leads. Pathways to enlarge the role of community-based
key-stakeholders are underexplored.
This study focuses on the impact of technical assistance on knowledge
acquisition and its outcomes in low-income disaster affected communities.
Therefore, this chapter answers the following questions:
•

What is the influence of technical assistance on the acquisition
and understanding of hazard-resistant construction knowledge by
community-based construction actors?

•

What pathways could increase the influence of community-based
key-stakeholders as knowledge sources?

This study compares communities following the 2015 earthquakes in Nepal
in one district that received extensive limited technical assistance and in one
district that received limited assistance. The district with limited technical
assistance represents the vast majority of disaster affected populations
that reconstruct without humanitarian technical assistance (Morel, 2018).
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The study focuses on the reconstruction networks approximately three
years following the earthquakes, which allows identification of potential
differences between the two districts which received different levels of
technical housing assistance and reflection upon long-term knowledge
adoption expectations. Conclusions are drawn based on a combination of
data from focus group discussions, household interviews through descriptive
and social network analysis (SNA). This study reveals strong dependence
on governmental engineers in owner-driven reconstruction. Humanitarian
technical assistance has positively impacted levels of understanding of
hazard-resistant construction techniques and the variety of stakeholders
involved as knowledge sources. The results emphasize the need for dialogue
with and training of community-based construction stakeholders.
The second section describes the earlier research on construction
knowledge networks following disaster. The third section describes the
research setting in Nepal, and the fourth section contains the methodology.
Subsequently, results are presented in six subsections; 1) Understanding
of hazard-resistant construction knowledge by community members; 2)
Acquisition of hazard-resistant construction knowledge by community
members; 3) Identification and appreciation of key-stakeholders; 4)
Knowledge sharing by key-stakeholders; 5) Self-perceived influence of
key-stakeholders; and 6) Self-perceived pathways to enlarge role of keystakeholders.
5.2

Construction knowledge networks following disaster

Disasters often disrupt community networks, which are crucial for fostering
adaptation to and learning from disaster (Adger, Hughes, Folke, Carpenter,
& Rockström, 2005). Trust in knowledge sharing stakeholders positively
influences knowledge acquisition and knowledge sharing within community
networks (Norris et al., 2008; Tsai & Ghoshal, 1998). However, noncommunity based stakeholders, such as governmental and humanitarian
organizations, have more issues in gaining trust from the community
members (Wüstenhagen, Wolsink, & Bürer, 2007), as their authority can
be contested, and consensus about their approach is often poor (BBC
Media Action, 2017a; Kapucu, Arslan, & Collins, 2010). Whereas humanitarian
organizations often have frequent staff turnover disrupting levels of trust that
have been built up, governmental agencies are permanently embedded in the
social fabric of communities and can draw from already established channels
of communication (Kapucu, Arslan, & Demiroz, 2010), but typically lack
flexibility required in post-disaster situations. Understanding what positions
both governmental and humanitarian stakeholders take as knowledge
sources compared to other stakeholders can be used to predict performance
and behavior outcomes for individual actors or a group of actors (Borgatti,
Everett, & Johnson, 2018).
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5.3

Earthquake resistant construction practices in Nepal

The application of existing earthquake resistant guidelines was insufficient
prior to the earthquakes (Giri, 2013; Oven et al., 2016). Earthquake resistant
construction techniques were recommended in the Nepalese building
code (Build Change, 2015), yet application was hardly enforced (Oven
et al., 2016). Only 5% of the construction activity was supervised or
designed by professional engineers (Chmutina & Rose, 2018). In addition,
municipalities lacked capacity to verify the application of recommended
earthquake resistant guidelines (Giri, 2013), or construction according
to design (Chmutina & Rose, 2018). The main decisions were made by
employed construction workers, thereby transferring all structural risks to
homeowners (Chmutina & Rose, 2018).
5.3.1

Impact of the earthquakes

On the 25th of April 2015, central Nepal was hit by a destructive earthquake
with a magnitude of 7.8, and a multitude of aftershocks followed,
including a 7.3 aftershock in May 2015. The earthquakes affected 14 out
of the 75 districts in Nepal, killing over 8,000 people (National Planning
Commission, 2015b). The lack of earthquake resistant construction prior
to the earthquakes caused a loss of 67% of the housing stock (NSET,
2017). Over 490,000 houses were destroyed and another 265,000 were
damaged (National Planning Commission, 2015b). Since the epicenter
was located in a mountainous and remote region of Gorkha district, the
majority of damaged or destroyed houses (81%) was in rural areas (Hayes
et al., 2017).
5.3.2

Reconstruction program

Reconstruction efforts were challenged by the scale of the earthquakes
and the scattered settlements in remote mountainous areas. A largely
owner-driven reconstruction approach was therefore embraced. Within
this programmatic approach homeowners were responsible for the
reconstruction of their houses, although they did receive governmental
financial support and different intensities of humanitarian sociotechnical support. A simplified organizational structure of the housing
reconstruction program is presented in Figure 5.2.
On a national level, the National Reconstruction Authority (NRA) was
established by the government to provide guidance and oversight for
the housing reconstruction program. Refinement and implementation
of the national strategy was supported by different governmental
bodies and NGOs, INGOs and civic society (Sharma et al., 2018). Housing
construction standards were established by the Department of Urban
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Development and Guild Reconstruction (DUDBC), and the provision of
housing reconstruction grants to households fell under the responsibility
of the Department of Local Infrastructure Development and Agricultural
Roads (DoLIDAR) (Nepal Rural Housing Reconstruction Program,
2016). Complementary to government actions, the Housing Recovery
and Reconstruction Platform (HRRP) was tasked with the national
coordination of the housing reconstruction efforts by non-governmental
partner organizations, assuring coverage and quality of technical
assistance and avoiding duplication (HRRP, 2018).

Financial assistance

Technical assistance

National Reconstruction Authority
(NRA)

Housing Recovery and Reconstruction
Platform (HRRP)

District Technical Ofﬁce (DTO)

Partner Organisations (PO)

Governmental engineers

Social mobilizers, technical trainers

National
District
VDC / ward

Community-based construction actors:
home-owners, family members, community members, community leaders, construction workers,
contractors, teachers, religious leaders,….

Figure 5.2 Organizational structure of financial and socio-technical support during
housing reconstruction in Nepal.
Nepal was organized by provinces, subdivided into districts and Village
Development Committees (VDCs, recently renamed as Gaupalika),
which were commonly divided into nine wards. At the district level,
governmental and humanitarian agencies worked on coordination and
implementation activities. In the 14 most affected districts, a District
Technical Office (DTO) temporarily assigned governmental engineers to
inspect housing reconstruction and grant financial support in three grants
(in total 300.000 NPR for completely damaged houses, approximately
2626 USD), conditional on compliance to seismic resistant construction
principles (Government of Nepal & NRA, 2016). Some of these engineers
were hired in collaboration with humanitarian agencies. Humanitarian
agencies supported reconstruction efforts with technical assistance to
construct earthquake resistant structures.
Structural decisions in the reconstruction process of homeowners were
influenced by family members, other community members, community
leaders, construction workers, contractors, teachers and religious leaders.
Contractors made the main structural decisions. Homeowners often
participated as construction workers, as shown in Figure 5.3. Construction
workers varied from basically trained masons to untrained day laborers.
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C

D
Figure 5.3 Homeowners with their new home under construction, approximately 3 years
after the earthquakes (A and B Gorkha, C and D Okhaldhunga).
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5.3.3

Support tools

For the implementation of the governmental grant program, a
multitude of technical support tools was developed. A key product
was a catalogue of earthquake resistant designs, developed by
the Government of Nepal. This included specific guidelines for
reconstruction (DUDBC, 2015b, 2017), retrofitting (Government of
Nepal, 2016c, 2016b, 2016a) and a detailed manual for acceptable
exceptions (NRA, 2017). Governmental engineers used an extensive
checklist of minimum requirements of technical guidelines to inspect
different stages of the reconstruction process of affected households
(Government of Nepal & NRA, 2016). The checklist included observations
of site selection, dimensions, foundation, shape, wall openings, roof,
joints, and material use. In cases where minimum requirements were
not met, governmental engineers used remedial measurements from
the correction or exception manual (NRA, 2017).
Humanitarian partner organizations included a selection of technical
assistance activities, such as: community or household orientations,
continuous door-to-door technical assistance (mobile technical
support), short training for masons, on the job training for masons,
helpdesk / technical resource center, demonstration construction, and
community reconstruction committees (HRRP, 2017).
Apart from targeted community assistance, broader awareness
was raised with brochures, pamphlets, posters, newsletters, books,
hoarding boards, booklets and training material (NSET, 2017). Additional
awareness was raised via radio and television broadcasting (BBC Media
Action, 2017b).
5.3.4

Variety of reconstruction support across districts

Across the 14 most affected districts, large differences were registered
in the types and intensity of technical assistance. This presumably
influenced the sources people drew upon to acquire reconstruction
knowledge. This likely influenced the shape, characteristics and
dynamics of construction knowledge networks. To gain such insights,
an analysis of the type of information and communication is required as
well as analysis of the role of stakeholders in communities. This study
compares the most technically assisted district, Gorkha, with the least
assisted district, Okhaldhunga, shown in Figure 5.4.
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Coverage of technical assitance activities by Partner Organizations as of 25 January 2017

Number of TA activities
per VDC
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GORKHA

3
OKHALDHUNGA

4
5

Gorkha

6

7

Nepal

National park

China
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Figure 5.4 Coverage of technical assistance activities of the 12 most affected districts
by the earthquakes in Nepal adapted from HRRP (Housing Recovery & Reconstruction
Platform), data from 25 January 2018; with permission.
5.4

Methods

5.4.1

Community selection

Wards were selected based on differing intensity of humanitarian
technical assistance, illustrated in Table 5.1. Other selection criteria
were: 1) considerable earthquake damage levels, 2) wards with 40 to
250 households, 3) similar socio-economic demographics, 4) within
reach with a maximum of 2 days hiking. The primary income source in
both districts was agriculture (75% of the households in Gorkha, 83% in
Okhaldhunga), followed by carpentry/masonry (20% in Gorkha, 18% in
Okhaldhunga), business, and remittances. At the moment of this study,
in Gorkha 16 NGOs were active, whereas only six in Okhaldhunga.
Wards were geographically bound by mountainous landscapes, often
hours walking from neighboring wards. In one case two wards were not
geographically separated or visible, and for this study were considered
as one larger community. The sample in Gorkha consisted of eight
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communities spread over the district, from which three more remote,
high altitude communities, three middle elevated communities, and two
more accessible lower communities. In Okhaldhunga, 17 communities
spread over the district, also with different degrees of remoteness and
altitude, were selected.
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B,C,E,F,G,H,I
H,I
A,B,C,D,E,G,H
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H
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0

7

0
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2

2

2

5

6

1

1

2

3

3

3

B,H

85
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1

2

36

2

A,I,H

C,E,G,H,I

46

32

5

60

12

47

Total technical assistance
interventions

0

2

0

2

2

1

2

4

4

1

1

2

0

0

3

2

2

5

1

5

7

2

7

4

5

Sum of assistance types

Committee, H. Short training, I. Vocational training.

Assistance categories: A. Community reconstruction orientation, B. Demonstration Construction, C. Door-to-door technical assistance, D.
Helpdesk/technical support center, E. Household reconstruction orientation, F. Interactive mobile van/theatre, G. Reconstruction Coordination

Okhaldhunga

B,C,F,H

B,C,G,H,I

77
101

1

2

Assistance types

Gorkha

Community size
(total number of
households)

Community

District

Nepal, 2018a, 2018b).

Table 5.1 Overview of technical assistance coverage per community, based on data from the Housing Recovery & Reconstruction Platform (HRRP

5.4.2

Data collection

The data was collected during a four-month period between February
and May 2018. Results in this chapter are based on 1453 structured
household interviews, 25 focus group discussions and 61 keystakeholder interviews. Each structured interview took about 45 min –
one hour. Interviews were conducted by three teams during 60 working
days in the field. Households interviews and focus group discussions
were mainly used to identify key-stakeholders, and to map the use of
knowledge sources to assess individual levels of understanding hazardresistant construction knowledge. Semi structured key-stakeholder
interviews were conducted with the goal of understanding different
roles in the construction knowledge networks. An overview is provided
in Table 5.2.
Table 5.2 Overview of data and methods
Data
RQ

1

Topics

1453

25

61 Key-

Household

Focus

stakeholder

interviews

groups

interviews

X

X

Method(s)

Understanding of
hazard-resistant

Descriptive

construction knowledge

analysis

by community members
Acquisition of hazardresistant construction

X

X

Descriptive

knowledge by

analysis

community members
Identification and
appreciation of key-

Descriptive
X

X

analysis, Social

stakeholders

Network analysis

Knowledge sharing by
key-stakeholders

Descriptive
X

analysis, Qualitative analysis

2

Self-perceived influence
of key-stakeholders

Descriptive
X

analysis, Qualitative analysis

Self-perceived
pathways to enlarge
role of key-stakeholders
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Descriptive
X

analysis, Qualitative analysis

Households were selected through stratified random sampling (using
wards as strata), assuring a sample size with a 90% confidence level.
Structured household interviews were in each district by three teams
of 2-3 interviewers guided by 2-3 researchers. Interviews included
only open-ended questions and took between 45 minutes to one hour
each. Questions included knowledge acquisition such as “What do you
think are reliable sources of information?”. Each household was asked
to identify three actors most significant to supporting earthquake
resistant building, and specify their relationship to that actor, and the
use of their knowledge. Identification and understanding of the role
of key-stakeholders was based on a number of questions: 1) Name a
person that is advising you in the reconstruction of your house?, 2) How
do you know this person? 3) What did you receive from this person? 4)
How often did you adopt advice from this person in the last 3 years?
5) Did the earthquake change the persons you ask for advice on the
construction of your house?
Focus group discussion, separated by male and female gender to
assure female representation in the data, aimed to find differences in
knowledge access and understanding. Some women were strongly
involved in the reconstruction due to the absence of men working
in agriculture, urban areas or even abroad. Participants consisted of
a mix of community members willing to participate. Via interactive
mind mapping, representation of all participants in the focus group
discussions was assured. Names and roles of key-stakeholders
were collected. Their importance was individually indicated by the
participants through dividing 10 stones over the identified names or
roles. General use of knowledge sources was assessed asking a broad
open question “Where did you get your information from on how to
build an earthquake resistant house?”. Respondents referred to both
stakeholders and means of communication and ranked those sources of
information based on importance for the group. Community outcomes
were post-categorized, and a weighted district rank was generated.
Basic abilities to replicate construction knowledge were tested through
a group drawing activity answering, “How do you built an earthquake
resistant house?”, in which key-elements and dimensions were
specified.
The interviews and focus groups were the starting point for snowball
sampling (Goodman, 2019), identifying at least three key-stakeholders
in each community for semi-structured interviews. Demographic
attributes were collected such as gender and occupation. Semistructured key-stakeholder interviews included “Do people apply
your technical advice?” and “What do you need to reach more people
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with your advice?”. Answers of the structured household interviews
and focus group discussions were qualitatively post-categorized.
Frequencies of the arguments were used to compare districts through
SPSS Version 24.
5.4.3

Data analysis

Social networks explore the (hidden) structure and relationships
between actors. The position of actors within networks can be used to
predict performance and behavior outcomes for individual actors or a
group of actors (Borgatti et al., 2018). The main advantage of SNA is its
capacity to identify actors within networks that were not visible in the
first place. Social Network Analysis is defined as “not a formal theory,
but rather a broad strategy for investigating social structures’”(Otte
& Rousseau, 2002). Social network analysis is selected as the best
approach for testing community structures and patterns in this research
(Scott, 2000).
The SNA concept is originated from social science but is also applied
to other fields of research. In the field of post-disaster recovery,
application of SNA is fairly new (Varda, Forgette, Banks, & Contractor,
2009), but it is regarded as a unique opportunity to study complex
dynamics after a disaster (E. C. Jones & Faas, 2017; Kapucu, Arslan, &
Collins, 2010).
Only few studies have used SNA in a post-disaster context.
Management of disaster response in the US has been explored by Suter
et al.(2009) following human behavior after hurricane Katharina and Rita
in 2005, and by Abassi and Kapucu (2012) analyzing interorganizational
networks in Florida following hurricane Charley. Characteristics of
online networks were explored by Kim and Hastak (Kim & Hastak,
2018) in Louisana following the 2016 flood. This last study identified a
role of individuals, emergency agencies and other organizations, and
revealed that the core of the network were numerous individuals that
shared knowledge with others. The use of online networks was also
explored to inform disaster response in the US (Ashktorab, Brown,
Nandi, & Culotta, n.d.). The importance of information systems to
involve earthquake victims in L’Aquila in Italy in the reconstruction was
highlighted by Banzato et al. (2010). The book “Social network analysis
of disaster response, recovery, and adaptation”(E. C. Jones & Faas, 2017),
describes the adaptation processes in disaster case-studies in lowincome countries: hazard-adaptation of west African pastoralists, and
health prevention networks after cyclones in Fiji. Nevertheless, few
SNA studies address reconstruction following disasters in low-income
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countries. Opdyke et al. (2017). analyzed coordination of resources in
housing reconstruction following typhoon Haiyan in the Philippines
However. SNA has not yet been used to study knowledge interaction
within post-disaster reconstruction networks at a community level.
Networks have a dynamic nature, especially in the first phases of postdisaster reconstruction. Yet, SNA only depicts networks at a specific
moment. At the time of this study, networks were expected to be in a
more crystallized stage, and less subject to change. The items collected
through the household interviews and interviews, are often regarded
simply as attributes of particular individuals that can be quantified and
analyzed through many of the available statistical procedures. SNA
is both a qualitative and quantitative research strategy. In this study,
SNA is used as a quantitatively-driven strategy to generate numerical
data on social relations. The social structure of the networks was
depicted using the number, path and strength of ties for mathematical
and graphical methods (Wasserman & Faust, 1994). In this research,
we use information from the households to describe the networks.
The intensity of a relationship is generated from the frequency the
key-actors are consulted (Scott, 2000). Using quantitative data from
the structured household interviews, a knowledge network was built
through a Social Network Analysis tool called Netminer 4. The unit of
analysis for SNA was the household.
An important measure for centrality of actors is the degree of connection,
the total number of lines connected to a particular actor. In this research
all links in the networks are directed, which means the degree is split in
two separated elements: indegree and out degree. Total number of lines
directed towards a single point is its indegree and the total number of
lines directed from a single point to others is its out degree (Pryke, 2005).
Since the households are questioned on key actors, the indegree of these
key actors is of most importance in the analysis. The indegree centrality
is the number of connections leading towards a stakeholder divided by
the potential connections within the network (Wasserman & Faust, 1994).
More ties imply a more powerful stakeholder (Pryke, 2005). From these
ties it emerges how a stakeholder is embedded in the social structure
(Kapucu, 2005).
The characteristics of the entire network were also calculated, such as
centralization and density. The density of a network is defined as the
number of lines in a network divided by maximum possible number of
lines. In networks with a density of 0, none of the points are connected.
In networks the value varies from 0 to 1 where 0 implies all actors
are equal and 1 implies one actor is most central and dominant, for
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example a star network (Scott, 2000). Density can be used to describe
the completeness of a network. In the networks analyzed density could
indicate that the compactness or the degree of detachment or connection
between the actors (Scott, 2000). Indegree centralization (IDCN) defines
how the cohesion in a network is organized around certain specific
actors (Borgatti et al., 2018), based on shared ties between actors. These
networks are visually compared across cases, showing what knowledge
sources households share during reconstruction (Pryke, 2004, 2005). This
facilitated an understanding of the impact and position of actors. Through
the indegree centrality, the centrality of the actors was assessed, leading
to the ranking of actors in each community and district. Qualitative data is
collected to triangulate the outcomes of the SNA using the key-stakeholder
interviews and observations. SNA describes the characteristics of the
technical assistance networks and resources transmitted over these
networks.
More insight into the role of the key-stakeholders was provided through
key-stakeholder interviews. Social Network Analysis requires unique
identities to establish a network of nodes. Key-stakeholders were
identified by household members in the interview data and focus group
discussions. Either name, function, institution, type of institution or a
combination of these was given. Key-stakeholders were coded using
additional information from focus-group discussions and the keystakeholder interviews to allocate both the role and name of the person
for each person. Key-stakeholder interviews were recorded, transcribed
and translated by Nepalese interpreters and imported into ATLAS.ti, a
qualitative data analysis software program. Data was systematically
coded, characterizing the type of involvement of the participants in the
reconstruction while using the most dominant approach for qualitative
analysis; Grounded Theory (Glaser & Strauss, 1999). Two independent coders
analyzed seven out of 61 interview transcripts from both districts, reaching
through revision an acceptable agreement score above Krippendorff’s Cu
α = 0.8000. In the key-stakeholder interviews, each stakeholder named
their own sources of information that allowed for the generation of keystakeholder specific and stakeholder category specific data.
5.5

Research results

The results include; the understanding of hazard-resistant construction
knowledge, followed by the knowledge acquisition of hazard-resistant
construction knowledge, the identification and evaluation of keystakeholders, knowledge sharing by key-stakeholders, self-perceived
influence of key-stakeholders, and self-perceived pathways to enlarge role
of key-stakeholders.
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5.5.1

Understanding hazard-resistant construction knowledge

In both districts, people showed the intention to make changes to
their house, which mainly referred to an additional room or floor.
It is therefore important to know what level of understanding
people have to make those changes in a way that does not hamper
earthquake resistance. Both males and females in focus group
discussions showed a high ability in most of the communities to
remember technical guidelines, specify them in a drawing, and point
out specific measurements and practical details in the construction
steps. Results indicate in both districts that at least an adequate level
of understanding to replicate and apply knowledge was reached for
both men and women. Household interviews showed that in the district
which received most technical assistance (Gorkha) households were
able to ask significantly more detailed questions about structural safety,
and more often considered themselves to be an expert on earthquake
resistant construction (71%). People in the district which received limited
technical assistance (Okhaldhunga) were less convinced about applying
the techniques in the future. In addition, the semi-structured keystakeholder interviews indicated that community-based construction
stakeholders still have a limited understanding of earthquake resistant
construction techniques for the application in alternative designs, and
struggle to analyze or evaluate designs on their earthquake resistance,
let alone create new designs. A carpenter in Okhaldhunga stated: “I
need more training on earthquake resistant construction of houses. I
especially want training on how to build a safe roof, because no one
over here can.”
5.5.2

Acquisition of hazard-resistant construction knowledge

From the different focus group discussions in the communities an
overall district ranking of important knowledge sources to reconstruct
hazard-resistant was generated. Important knowledge sources named
by community members were not necessarily the same as what was
perceived reliable by household members, based on the household
interviews. Household members named multiple reliable knowledge
sources, which were post-categorized, and frequencies analyzed. Both
outcomes are presented together in Table 5.3.
The focus group discussions revealed different sources used by
communities to obtain information to build earthquake resistant
structures, referring both to the means of communication and advice
received from specific groups of stakeholders, see Table 5.3. In Gorkha,
community meetings were most important, followed by demonstration
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houses and technical training. In Okhaldhunga, where technical
assistance was limited, people ranked in first-place general information
broadcasted by radio, television. Second was ranked the community
leader or local government, and third the community meeting.
Household interviews revealed slightly different perceptions of
reliability of information sources. Most mentioned in Gorkha were
door-to-door advice (47%), and community meetings (46%), followed by
written documentation (28%), followed by demo houses (20%), masons
and construction workers (20%). In Okhaldhunga, the engineer’s advice
was found highly reliable (52%), followed by radio (35%), community
meetings (30%), community leaders (21%) and written documentation
(18%).

148

Chapter 5 | Construction knowledge network in Nepal

149

Stakeholders

Means of
communication

6

Community leader / local
government

9

3

Technical training

INGO/ NGO

1

Community meeting

-

7

Written documentation (incl.
internet,
pictures)

Mason / Construction worker

2

Demo house

8

4

Door-to-door advice

Engineers

5

Media (Radio / Television)

Where did you get
information from on
how to build back an
earthquake resistant
house?
(rank)

-

19.7%

2.6%

3.3%

0.7%

45.6%

28.5%

20.0%

46.8%

13.1%

What do you think
are reliable sources
of information? (%)

Gorkha

Table 5.3 Use and reliability of knowledge sources to build back earthquake resistant housing.

-

9

5

2

7

3

4

8

6

1

Where did you get
information from on
how to build back an
earthquake resistant
house?
(rank)

-

9.6%

52.0%

21.3%

0.5%

30.4%

17.5%

6.9%

14.1%

35.0%

What do you think
are reliable sources
of information? (%)

Okhaldhunga

In both districts, community meetings were found to be highly
important knowledge sources. This is reflected in the trust in other
community members, community-based construction workers,
community officials and family members. In Gorkha, demonstration
houses and technical training stand out in importance, and the
trust in door-to-door advice by households is high. In the absence
of humanitarian technical assistance activities in Okhaldhunga, the
importance of radio and television stands out, followed by community
leaders and community meetings. However, considered most reliable
was the information from engineers. These results have shown the
importance of face-to-face communication strategies within the
communities and the large reach of knowledge shared via radio and
television.
5.5.3

Identification and appreciation of key-stakeholders

This section focuses on the position and role of key-stakeholders
in the reconstruction networks. Focus groups categories were
composed from different answers given by the participants, presented
in Table 5.4. For example, the category “government” is composed
of the Government of Nepal, local government, and VDC secretary.
Although in Gorkha all communities mentioned engineers as an
important stakeholder to build earthquake resistant (100%), the
most valued sources were community members (27%), followed by
local construction workers (15%) and humanitarian agencies (11%). In
Okhaldhunga, engineers (25%) and construction workers (23%) were
most valued, followed by community members (12%) and community
leaders (11%).
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25
13

Material supplier

Loan / bank

6

6

19

Military

6

6

25

Health and social worker

25

25

Teachers

50

Myself

13

Government representative

44

19

38

Contractor

50

56

81

75

88

Okhaldhunga

Media

63

63

Construction workers

Community leaders

88

Community members

75

100

Engineers

INGO/ NGO

Gorkha

3

15.5

9.5

9.5

12.5

15.5

22

31.5

41

56.5

65.5

72

81.5

94

total

2.2

1.1

3.1

2.7

2

3.5

4.7

4.1

11.2

15.3

27.3

7.2

Gorkha

0.4

1.1

1.2

0.5

1.2

4

7.9

5.9

10.7

8.2

23.3

12.2

24.8

Okhaldhunga

0.2

1.65

0.6

0.8

1.55

1.95

3

5.7

5.3

7.4

9.7

19.3

19.75

16

total

(average % of the votes in each community)

(% of communities that mentioned this knowledge source)

Stakeholders

Appreciation

Identification

back an earthquake resistant house?”.

Table 5.4 Identification and appreciation of knowledge sources. Answers to the question; “Where did you get information from on how to build

The results from the SNA are slightly different as they represent slightly
different samples and analysis techniques. For each community, a
construction knowledge network was generated which identified the
most connected stakeholders based on the question “Name a person
that is advising you in the reconstruction of your house, specify how you
know this person”.
Network metrics in both districts clearly show the strong importance
of engineers in post-disaster construction knowledge networks, with
a total mean indegree centrality of 0.432, shown in Table 5.5. The table
also shows the difference between the mean indegree centrality values
between the two districts. Contractors, family, community officials,
community members and construction workers, are more frequently
mentioned as important stakeholders in Gorkha than in Okhaldhunga.
Table 5.5 Mean indegree centrality per district
Mean indegree centrality
Central roles

Gorkha

Okhaldhunga

Total

Engineer

0,413

0,442

0,432

Contractor

0,265

0,057

0,161

Family

0,225

0,082

0,154

Community official

0,221

0,123

0,147

Community member

0,195

0,111

0,135

Construction workers

0,235

0,095

0,118

Total

0,289

0,209

0,236

The indegree centralization shows the distribution of the most
dominant stakeholders within the community networks. Clearly,
different community networks emerged in the two districts. Some
communities had only one single dominant stakeholder, and others
had second or and third-ranking stakeholders. Figure 5.5 shows visual
differences between example communities of both districts.
The indegree centralization of all the different communities shows
that nine out of 25 communities had a network with an indegree
centralization of more than 0.500, indicating networks organized
around only a few central stakeholders. In Gorkha 75% of the
communities indicated the engineer as the most central knowledge
actor, as shown in Table 5.6. It was found that in Okhaldhunga, all
communities (100%) indicated that the engineer was the most important
knowledge actor.
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Figure 5.5 Example of a construction knowledge network in communities of both two
districts, left Gorkha, right Okhaldhunga. Small grey dots without a denotation represent
the households interviewed. The indegree centralization of the example network in
Gorkha is 0.73, compared to 0.82 in Okhaldhunga.
Technical housing assistance in Gorkha district resulted in knowledge
networks still organized around the engineers but less dependent and
reliant on them. In Gorkha, 25% of communities did not identify the
engineer as most important; the most central role was taken by family
members or community members, illustrated in Table 5.6. In many
communities, the 2nd most important actors were contractors (for
37,5% of the communities), or sometimes the third they took the third
place (13%). Family members and community members were sometimes
the most important (13%), second most important (13%) or third most
important (family 38%, community members 25%). Community officials
and construction workers were also identified as second most
important actor in some communities.
In Okhaldhunga, community based-actors, such as carpenters, masons,
contractors, family and ward officials, also play a significant role in
technical assistance. After the engineers, community members had an
important role in Okhaldhunga, as second (for 38% of the communities),
or third most important actor (25%). Family members followed
with sometimes a second position in networks (19%) or third (19%).
Construction workers were slightly more important than contractors.
Together they take a strong position as knowledge source. Ward official
were also often identified as important.
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Table 5.6 Central stakeholder ranking sorted by district.
District

Actor

Gorkha

Construction worker

Community member

Rank 1

12,5%

Engineer

75,0%

Family

12,5%

12,5%

25,0%

37,5%

12,5%
25,0%

12,5%

37,5%

Ward official

25,0%

Construction worker

18,8%

12,5%

Community member

37,5%

25,0%

Contractor

12,5%

18,8%

Engineer

5.5.4

Rank 3

12,5%

Contractor

Okhaldhunga

Rank 2

100,0%

Family

18,8%

18,8%

Ward official

12,5%

25,0%

Knowledge sharing by key-stakeholders

Household members were asked what kind of resources they received from
the identified key-stakeholders to understand the type of involvement of
key-stakeholders in the reconstruction. This section explicates why keystakeholders are important. The section reveals which key-stakeholders are
most important for the knowledge sharing within the communities and if
they provide additional resources apart from knowledge.
Figure 5.6 shows that in both districts, information was primarily obtained
from engineers (50% of the respondents in Gorkha, 70% of the respondents
in Okhaldhunga). In Gorkha, respondents mainly obtained information
from family (14%), contractors (13%), community members (9%), community
officials (8%), constructors (3%), NGOs (2%) and teachers (1%) respectively.
In Okhaldhunga, knowledge originated from community members (9%),
community officials (8%), family (5%), construction workers (4%), contractors
(3%), and teachers (1%).
For financial support in Gorkha people primarily depend on family, whereas
financial resources are more spread in Okhaldhunga across community
members, family and engineers. Remarkably, NGOs were not found to
have an important role in resource sharing, despite their extensive efforts,
especially in Gorkha. Materials were most shared by the engineer in both
districts, although this was not officially part of their mandate. In illiterate
communities it is common to confuse material suppliers with engineers.
The importance of family versus community members differed between the
districts regarding material resources.
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Actors
Engineer
Community member
Contractor
Carpenter/Mason
Family
NGO
No one
Social worker
Teacher
Ward official

Information

Gorkha

Financial
Materials
Labour
Food
Psychosocial
Information

Okhaldhunga

Financial
Materials
Labour
Food
Psychosocial

0

200

400

600

800

Frequency

Figure 5.6 Overview of resources shared by different key-stakeholders in the two
districts.
5.5.5

Self-perceived influence of key-stakeholders

Identified key-stakeholders within the communities were interviewed about
their role during the reconstruction and were categorized. Overall, the six
most prominent groups were as follows, community officials, government
engineers, construction workers, contractors, social workers, primary or high
school teachers.
Most key-stakeholders suggested they are considered as experts because
of their past performance or known experience in the reconstruction (see
Table 5.7). Stakeholders are trusted regardless of the proof of the quality
of their skills and knowledge during recurring earthquakes. Governmental
stakeholders such as the community officials and engineers perceive they
are considered experts because of their function and official responsibilities,
such as providing financial assistance. Other key-stakeholders reason that
their advice is comparable to that of engineers. Most key-stakeholders
perceived that their advice is applied because they have the trust of
households. It is suggested by the interviewees that trust is created by either
serving the community or being credible in the community, “I have done
many years of social work in this community, so the people trust me and take
my advice,” said a social worker in Okhaldhunga. Government officials in the
communities, such as ward leaders, suggested their advice is applied because
of the grant system, forcing households to comply in order to receive money.
However, advice was also ignored due to limited or too expensive materials
or because households had already started construction activities before
governmental policies were installed.
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Advice ignored by others because of...

Advice applied by others because of...

Considered as expert because
of...

Statements

Community officials, construction workers, contractors
Government officials, construction workers
Engineers, teachers
Government officials, engineers

limited or too expensive materials

construction activities before policies

Government officials, engineers, contractors

grant system

trust

Government officials, contractors, teachers

advice is same as engineer

safety following guidelines

construction workers

received training

Government officials

being a trusted servant of the community
Government official, engineers

Engineers, construction workers, social worker, contractors

past performance

representing the government

Mentioned by:

Measures and arguments

Table 5.7 Self-perceived influence of key-stakeholders.

5.5.6

Self-perceived pathways to enlarge the role of
key-stakeholders

The key-stakeholders indicated their needs to strengthen their position
as knowledge source. In general, key-stakeholders commonly turn to
governmental officials such as a community leader, district engineers or
national officials or people who have received training (see Table 5.8).
Table 5.8 Self-perceived pathways to enlarge the role of keystakeholders.

Improve
influence
through...

Measures / strategies:

Requested by:

more training

Contractors, construction workers

more training and tools

construction workers

interaction with government
officials

Government officials, engineers,
social workers, teachers

interaction with engineers and
technical persons

Government officials, construction
workers

interaction with trained experienced person

Government officials, construction
workers, contractors

Contractors and construction workers primarily want to enhance
their influence through training and interaction with higher technically
skilled professionals. Government officials expressed the need for
better connections to engineers and technically skilled professionals.
The orientation of the knowledge network is significantly top-down
with limited acknowledgement of local knowledge. Engineers were
found to learn from other engineers but were not found to learn from
local building traditions or practitioners. Engineers, social workers and
community officials all highlighted that access to government officials
is crucial for safer construction practice, allowing local limitations to be
taken into account in future programming.
5.6

Discussion

The results demonstrate that whilst the level of understanding of
earthquake resistant construction techniques was rather high in both
districts, households gained a more detailed understanding through
technical housing assistance. As construction knowledge was obtained
from a wider spectrum of community-based stakeholders in Gorkha, it
is more likely that knowledge will be retained within the communities
in the near future, and as such stakeholders will be better able to adapt
to their house in a safe manner. The importance of individual affected
households to share knowledge after disasters aligns with findings
from earlier SNA research in disaster response (Kim & Hastak, 2018).
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The role of already trusted engineers could also be used for diffusion
of safer construction practices among community-based construction
stakeholders. This would be desirable before the governmental support
program ends. To define future implications and/or opportunities for
the construction knowledge networks, it is also important to identify
the second and third ranked central stakeholders willing to share their
knowledge are and already trusted by households. The most important
secondary stakeholders in Okhaldhunga are construction professionals,
both contractors and construction workers. This study argues for more
dialogue between community-based construction stakeholders and
governmental engineers to ensure that knowledge is embedded and
retained in the construction knowledge network. Findings of this study
highlight the need to train community-based construction professionals
in order to stimulate higher levels of understanding. In addition, this
investigation also highlights the effectiveness of radio and television
broadcasts and community meetings for knowledge acquisitions in
communities.
In Okhaldhunga, which did not receive intensive technical assistance,
engineers played a dominant role in enabling earthquake resistant
construction as they were the actors who shared most technical
information. Dependence on government engineers is not necessarily
a situation that needs to be avoided. However, we perceive that
the temporary function of these engineers can overrule the role of
construction professionals in the affected areas. Even more, it seems
to have reduced their authority. As governmental engineers are only
temporarily assigned, their position will change. Findings of Opdyke
et al. (2017) already demonstrated that disaster knowledge networks
decentralize over time as actors leave because of their short-term
contracts. Humanitarian and governmental organizations should aim
to anchor technical knowledge into the construction practices of local
communities and avoid giving such external stakeholders a dominant
role in the reconstruction. A wider spectrum of community-based
stakeholders is crucial as the governmental financial incentive to
reconstruct earthquake resistant is not permanent and enforcement of
regulations is expected to be reduced.
The dominance of engineers can be explained by the governmental
financial support being conditional in compliance with earthquake
resistant techniques, which limits freedom of choice. Like in the
research of Opdyke et al. (2017), government official had the highest
actor centralities. Similar to that study, we found that these roles
were the result of obligatory consultations by affected households.
Strengthened by the Sendai framework (UNISDR, 2015), INGOs prioritize
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the construction of seismic resistant housing. The lack of seismic
resistance prior to the earthquakes is supposed to legitimize the role of
external stakeholders in the reconstruction. Construction knowledge is
used as an instrument for development. In this approach the assumption
is made that this technology is of significant added value for households.
Decision are made inside the governmental institutions in Kathmandu.
Some households with partly damaged houses were obliged to
reconstruct. Limited freedom was given to them to prioritize their
development needs.
The government does not actively involve affected households in
decision making. Their ideas were collected and used to develop
appropriate design solutions. However, their influence on policy making
is rather limited. Households are to accept policies made in Kathmandu.
Our interview data revealed the desire of households to adapt their
(almost finished) dwelling to their own preferences. Unfortunately,
before receiving the grants they would not be allowed to do so and
were threatened with being placed on a blacklist. This list would
exclude their household’s next generations from public social services
and facilities. Construction deadlines had already been announced by
the Government of Nepal for the three installments at the moment
of this study. Some communities expressed severe conflict with the
governmental engineers. Households complained about their rigid
attitude in following the national regulations and developed mistrust
in their expertise. Their knowledge use is a reproduction of patterns of
domination by the Nepalese government.
In Okhaldhunga district, marginalized households decided to take
expensive loans to provide for the resources that were not covered by
the government. This decision pushed them back in their development,
as they could not address their financial resources where they felt
they most need. Remoteness of some communities in this study came
with high transportation costs. This caused the price of construction
materials to increase, sometimes even triple. Prices of construction
materials were found to be one of the main barriers. In some cases,
community members were already found to ignore the advice of the
engineers because of limited availability and high costs of materials,
and because reconstruction activities had started even before the
government reconstruction grant program was communicated.
The decision made by the Nepalese government to provide cash to
households to purchase their own materials led to these negative
consequences.
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This chapter takes the initial step to exploring knowledge networks in
post-disaster reconstruction, comparing both technically assisted and
non-assisted communities in their reconstruction processes. While
collecting extensive data from one disaster case, it is important to
validate the knowledge networks and suggested pathways for adoption
in other contexts. Further research is recommended into the suggested
pathways for knowledge adoption and the remarks made concerning
power dynamics. Additional work is needed to identify emergent
subgroups of stakeholders which differ in how they communicate
technical knowledge. A longitudinal evaluation of transformation of
social networks during reconstruction phases can test the conclusions
from this study. Finally, knowledge acquisition is connected to the
actual adoption of safer construction practices. Studying application
of the knowledge will allow understanding of what kind of acquisition,
what networks, what technical assistance are most successful to
enable adoption.
5.7

Conclusions

This research has explored construction networks in Nepal, providing
insight into the understanding and knowledge acquisition within
these networks to appropriate safer building practices. In addition,
this study explored potential pathways to enhance the influence of
key-stakeholders as knowledge sources. In doing so, the influence of
technical assistance on the characteristics of the knowledge networks
was analyzed by comparing two earthquake affected districts who
received a different intensity of technical assistance. The study has
shown the strong dependence on governmental engineers in the
owner-driven reconstruction in Nepal and the need for dialogue
with and training of community-based construction actors. Results
show that due to humanitarian technical assistance, the levels of
understanding have increased. In addition, a higher diversity of
stakeholders was found in the construction knowledge networks. The
chapter has underlined the need to critically engage with the role of
technical experts. We argue that there is a need for a re-evaluation
and redrafting of the role of experts and households in housing
reconstruction. In a developing country like Nepal, more decision
freedom needs to be given to households to prioritize their own needs
in development, in which construction experts can take a facilitative
role to support seismic resistant reconstruction.
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6

Chapter

Drivers and
Barriers of
knowledge
adoption in Nepal

This study assesses drivers and barriers experienced by end-users
in knowledge adoption, see Figure 6.1. Their intentions to Build Back
Safer are assessed through an adapted version of the MAO model for
motivation, ability and opportunity.
MAO

User

MAO

2

B

A²

F

Expert

B

1

K
1

T

2

K

F

T
T

B1

K1
K2

A¹

T

B2
Constructor

MAO

Figure 6.1 Drivers and barriers (MAO) experiences by end-user, adapted from
Figure 2.3 (K=knowledge, B=barrier, T=trust, F=failure mechanism, A=adoption,
M=motivation, A=ability, O=opportunity).
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The content of this chapter is largely based on an original
research article being prepared for submission under the title:

Hendriks, E., & Stokmans, M. (2020). Drivers and barriers for
the adoption of hazard-resistant construction knowledge
in Nepal: Applying the Motivation, Ability, Opportunity
(MAO) theory.

Abstract:
Despite the recurring social, economic, and humanitarian costs,
disaster affected populations repeatedly fail to Build Back Safer
housing to protect themselves from future hazards. This chapter
seeks to understand how affected households interpret and intend
to act upon hazard-resistant construction knowledge by assessing
their motivation, ability and opportunity (MAO). We present a novel
adaptation and application of the social scientific MAO model to the
disaster risk reduction field by analyzing empirical data and debating
how humanitarian technical assistance either inhibits or facilitates
the intention to adopt. In two districts affected by the 2015 Gorkha
earthquakes, nearly 1500 households were compared in 25 communities
that received different intensities of humanitarian technical assistance
to reconstruct safer housing. The application of the MAO model
provides a novel understanding of intentions to reconstruct safer
housing. Levels of motivation, ability and opportunity demonstrate
both positive and negative impacts of technical assistance. Technical
assistance did increase the self-efficacy and applicability of knowledge.
Nevertheless, significantly lower were acceptability of the knowledge,
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perceived physical capacity and perceived opportunities to reconstruct.
The case of Nepal, despite good intentions of humanitarian agencies,
gives reason to rethink technical assistance approaches.
Keywords: Disaster Risk Reduction, Decision-making, Barriers, Drivers,
Knowledge adoption
6.1

Introduction

Earthquakes cause the most fatalities of all disasters and
disproportionally impact low and lower-middle income countries
(Wallemacq & House, 2018). Approximately 70% of the damage due
to disasters caused by natural hazards is related to housing (Triveno
& Yanev, 2017). Supporting people to Build Back Safer is high on the
agenda of both governments and humanitarian organizations (UNISDR,
2015). Yet, despite the recurring social, economic, and humanitarian
costs, disaster affected populations repeatedly fail to apply hazardresistant construction knowledge to protect themselves from future
disasters (Spiekermann et al., 2015; White et al., 2001). As discussed
in Chapter 2, knowledge use in practice is similar to concepts such as
knowledge adoption, knowledge uptake and knowledge integration
or complex knowledge transfer (Grant, 1996). In order to improve
disaster response, this study answers the calls from policy makers and
humanitarian agencies to understand why and how people make postdisaster construction decisions.
The aim of this study is to discover whether implemented Humanitarian
Technical Assistance (HTA) was able to increase the intentions of
affected households to Build Back Safer. HTA aims to reduce the
impact of natural hazard by sharing hazard-resistant construction
knowledge. Examples are construction manuals, short construction
training, community orientations or demonstration houses. Due to
financial constraints, the vast majority of disaster affected households
is not supported with humanitarian technical assistance (Morel, 2018).
Humanitarian efforts are often limited to the emergency response
in the first 12 months after a disaster, and limited effort is addressed
to the reconstruction of permanent housing (Maynard et al., 2017).
Unfortunately, people who did not receive humanitarian assistance
during reconstruction continue to have a low representation in disaster
risk reduction literature (Maynard et al., 2016; Twigg et al., 2017). High
quality evidence, including long-term evaluations and contrast studies,
are almost never used to evaluate the impact of humanitarian technical
assistance (Opdyke, 2017a). Therefore, this study compares communities
that received different intensities of technical assistance.
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Non-governmental aid organizations have studied barriers, drivers and
pathways for the adoption of hazard-resistant construction techniques.
However, most research findings have not led to evidence-based
or audience specific communication strategies (UN-Habitat & AXA,
2019). Traditional communication strategies often call for knowledge
distribution. However, it is often falsely assumed that awareness is
the most important or only precondition for knowledge use (Boura,
1998). Analysis of factors determining human decision making are too
superficial and overlook observable differences between individuals
and social groups in their feelings, cognition and actions (Eiser et
al., 2012). Understanding barriers to knowledge use is part of the
cycle that enables translation of knowledge into action (Graham et
al., 2006b). Fogarty and Pete (2004) distinguish learning strategies
for simple and complex knowledge transfer. Complex knowledge
transfer requires effort to bridge ideas to novel situations, aiming to
integrate, propagate and innovate. Knowledge adoption can be seen
as a continuous process of complex knowledge transfer in which
knowledge is renewed and adapted to contextual needs and can diffuse
among other users so that its concepts sustain over longer periods of
time (Antonides & Raaij, 2002). We propose that adoption of hazardresistant construction knowledge can increase further diffusion of
knowledge, which can eventually be a step towards improving disaster
resilience of communities. Yet, we acknowledge that safe housing
only partly addresses the vulnerabilities of low-income communities.
Unsafe housing is only a component of the larger scheme of threats for
households, such as disease, financial insecurity and displacement of
communities after the disaster (Eiser et al., 2012; Sanderson, 2019).
This study applies a powerful theoretical behavior model (Hughes, 2007)
that can clarify intended behavior based on self-estimated motivation,
ability and opportunity (MAO) to reconstruct hazard-resistant (Stokmans,
2005; Wiggins, 2004). This MAO model is often used in target marketing
(Andreasen, Lee, & Rothschild, 2008) to address specific audiences with
adapted marketing strategies to stimulate product use. This model
has not previously been applied for the understanding of intended
knowledge adoption within a disaster context. The use of this model
can contribute to a more holistic understanding of combinations
of perceived barriers and drivers of disaster preventive decision
making (Chapter 2). This study applies the MAO model and shows
how humanitarian technical assistance has affected the intentions
to adopt. The study analyses the intentions of earthquake affected
populations in Nepal, using a sample of 1453 household interviews. As
discussed in Chapter 2, the intentions only partly explain the dynamics
that lead to knowledge adoption. Other important factors are not part
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of this study, such as the relationship between the stakeholders, the
means of interaction, the knowledge itself and supporting structures.
Nevertheless, the insights from this study contribute to the rethinking of
communication strategies to increase knowledge adoption. This chapter
will answer:
RQ1

How can the MAO model be adapted to study
the intention to adopt hazard-resistant
construction knowledge by disaster affected
communities?

RQ2

How does humanitarian technical assistance
affect the motivation, ability and opportunity to
adopt earthquake resistant construction knowledge
in Nepal?

6.2

Effectivity of humanitarian technical assistance in
Nepal

“Technical assistance includes a broad range of inputs to inform,
guide and add value to housing recovery undertaken by households
and communities themselves, either with their own resources or with
financial or material assistance” (UN-Habitat & AXA, 2019). Technical
assistance represents all non-financial/material measures that support
households with knowledge to Build Back Safer. Some organizations
refer to socio-technical assistance, emphasizing the relevance of both
people and technology. “Technical assistance for housing recovery
ideally comprises a network of interrelated measures including:
regulatory systems and institutional arrangements, the development of
policies and programs, standards and guidance, construction material
and finance development, human resource development of knowledge
and skills, public awareness, community mobilization and engagement,
quality assurance, monitoring and evaluation of recovery progress, and
institutionalization of recovery learning”(UN-Habitat & AXA, 2019). Cues
for action that guide how to construct hazard-resistant structures, for
example step-by-step illustrations, were found to be highly significant
for affected households (Turnbull et al., 2015). Apart from humanitarian
technical assistance, governmental engineers were assigned in Nepal
to grant financial support for reconstructed houses that complied with
prescribed earthquake resistant guidelines.
In Nepal, some organizations have used the Knowledge, Attitude,
Practice (KAP) model, an established model to understand behavior,
to capture expected behavior of stakeholders towards intended
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humanitarian interventions (Médecins Du Monde, 2011). Earlier KAP
studies in Nepal found that the participation of women in disaster risk
reduction programming, including non-structural measures, and the
experience of the earthquakes, were effective in mitigating risks (NSET,
2017). Especially in urban areas, for all stakeholders the awareness of
the importance and effectiveness of disaster risk reduction measures
had rapidly increased (NSET, 2017). The KAP studies showed rather
positive impacts of participation in humanitarian and governmental
programming on the levels of Knowledge, Attitude and Practice.
However, adoption in practice often lagged behind (NSET, 2017). Lower
levels of knowledge, attitude and practice were found for groups
with increased age, lower education levels, limited participation in
humanitarian or governmental programming, ethnic minorities, low
monthly income and living in geographically remote areas (NSET, 2017).
Masons identified the lack of willingness of home-owners to
pay for earthquake resistance as one of the main barriers for the
implementation of the earthquake resistant building code. Nevertheless,
retention of knowledge gained by masons was rather high at
approximately 72% (NSET, 2017). For example, education of the children,
clean drinking water or food might have a high priority for households,
making them less inclined to invest in safe housing. Despite efforts of
the government to shift priorities by offering rewards for earthquake
resistant reconstruction in Nepal, livelihood and daily alimentation
needs hindered recovery for up to two years at least after the
earthquakes (Inter-agency Common Feedback Project, 2017).
BBC Media action (2017a) found that the impact of communication was
insufficiently used in Nepal and most effective communication modes,
television, radio and mobile phones, were underutilized. Audience
preferences were insufficiently taken into account, and content
and tone of communication was found unappealing by households.
Communication efforts in Nepal were found to lack adaptation to
target audiences, being for example too simple for masons and too
complicated for home owners. Mason training was provided in Nepal.
Chmutina and Rose (2018) identified barriers to mason training as
being repetitive training covering skills already learned in practice, lack
of promotion of the training activities, and inconveniently scheduled
training activities. Besides that, both government and humanitarian
organizations, often responsible for the communication, garnered had
limited trust (BBC Media Action, 2017a).
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6.3

Theoretical development of the MAO model

Research on consumers’ perceptions to adopt new or innovative
products or participate in activities is well established (Rogers, 1995,
2002). Rogers (1995) defines adoption as a decision to use an innovation
in practice. Intention to adopt is defined as the probability that an
individual will perform certain behavior in the near future or has already
actually performed the behavior. These intentions can be separated
into motivation, ability and opportunity according to the MAO model
(MacInnis & Jaworski, 1989). These basic psychological concepts are
defined as; Motivation - desire to act, Ability -skills and capacities to
act, and Opportunity-the absence of environmental barriers to act
(Stokmans, 2005; Wiggins, 2004). The higher the levels of motivation,
ability and opportunity, the higher the likelihood of adoption (Stokmans,
2005).
The comprehensive MAO framework has an explanatory power and
can depict relationships through the conceptualization of moderating
factors, and as such is particularly well-suited to investigate the
intention to adopt hazard-resistant construction techniques in
post-disaster reconstruction processes (Hughes, 2007). Wiggins
demonstrated that the MAO model allows barriers and drivers of
behavioral outcomes to be sorted in categories, and assessed the
strength to which they are perceived (Wiggins, 2004). MacInnis and
Jaworski (1989) focused on an individual’s intentions to engage in
behavior, moderated by ability and opportunity to engage.
Empirical studies generally do not focus on motivation, ability and
opportunity in isolation but rather study the influence the three have
in combination on potential behavioral outcomes. The constructs
motivation, ability and opportunity have been examined In a variety
of settings, The MAO model was adapted for social marketing by
Rothschild (1999) and for arts audiences by Wiggins (2004). Wiggins
also segmenting audience to develop targeted interventions. The
model has often been used in social research (marketing and consumer
behavior) to understand adoption behavior of innovations and new
technologies, information processing and decision making processes,
such as intended use of e-readers (Stokmans, 2005), intentions to travel
(Hung & Petrick, 2016), purchase intentions (Batra & Ray, 1986), likeliness
of engagement within local community festivals (Jepson, Clarke, &
Ragsdell, 2013), and volunteer participation in social cause communities
(Emens et al., 2014). Similarly, perceptions to adopt hazard-resistant
construction knowledge can be considered outcomes of information
processing, decision making and adoption processes (Andreasen &
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Kotler, 2008). However, to the knowledge of the authors, it has not
been previously used in a disaster risk reduction context nor in related
fields such as climate change adaptation. Therefore, this study extends
the MAO model to study differences in perceptions to adopt innovative
and preventive hazards-resistant construction knowledge.
Hughes (2007) notes that in each study the relationship between
Motivation, Ability and Opportunity is conceptualized in a different way.
Through comparison of existing conceptualizations of the adoption of
innovative and preventive knowledge (Antonides & Raaij, 2002; Gruen,
Osmonbekov, & Czaplewski, 2005; Hughes, 2007; MacInnis & Jaworski,
1989), and by studying barriers and drivers of the adoption of hazardresistant construction knowledge in practice (Chmutina, Rose, Shrestha,
& Bhatta, 2018; NSET, 2017; Turnbull et al., 2015; Twigg et al., 2017), the
conceptualization presented in Figure 6.2 was proposed for the purpose
of this study. Figure 6.2 also depicts hypothesized constructs within
motivation, ability and opportunity.

Intentions to adopt hazard-resistant construction techniques:
Motivation
perceived instrumentality

- utility
- applicability
- acceptability
V

Ability
Different intensity of
humanitarian
technical assistance

V

access to household resources

V

- self-efﬁcacy (skills and knowledge)
- physical capacity
- ﬁnancial capacity
- suitable location
- time
Opportunity
access to external resources

- training to aquire skills and knowledge
- manpower
- construction materials
- suitable location
- funding

Figure 6.2 Conceptual framework of intentions to adopt knowledge, adapted from
Gruen et al. (2005)
Based on earlier knowledge, this study proposes that beliefs regarding
the perceived applicability, utility, and acceptability of the hazard-
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resistant construction techniques have an impact on motivation. Ability
is conceptualized as personal resources the individual has readily
available (with no additional costs or effort) during reconstruction,
consisting of self-efficacy (skill capacity and knowledge capacity),
physical capacity, financial capacity, available suitable location and time
available to build. Fewer studies have proposed influencing factors
of opportunity, but generally aim at facilitating a conductive context
or the elimination of situational elements that complicate or inhibit
opportunity (Maclnnis, Moorman, & Jaworski, 1991). In this case, the
opportunity is regarded as the perceived access to external resources
that people perceived they needed for the intended adoption. These
aspects are proposed to be the access training to acquire skills and
knowledge, manpower, construction materials, suitable location, and
funding to be invested to rebuild.
6.4

Adapted description of Motivation, Ability and Opportunity

Perceptions are assessed by comparing personal understanding of
hazard-resistant construction techniques with the ideal situation.
Perceptions are influenced by personal experiences, social interaction
with others and cultural historical background. Both positive and
negative perceptions are included in this study. Perceived benefits are
subject to the establishment of the technology, and perception of its
relevance.
6.4.1

Motivation to adopt

“An intrinsically motivated individual acts out of personal choice and
interest.’’ (Pelletier et al., 1998). Motivation to adopt hazard-resistant
construction techniques is about the willingness to learn about the
techniques and apply them. In the context of this research, it can be
interpreted as an individual tendency to gather information on hazardresistant construction and/or to build back a safe house. Willingness
to adopt appropriate behavior is linked to the belief in the significant
risk they are facing and that the benefits of the suggested behavior
will compensate for the cost and effort (Institute for Medicine, 2002).
People perceive advantages and disadvantages and even risks of the
intended behavior and of letting go the normalized behavior and define
“What is in it for me?”. Willingness is based on former practices, old
habits and beliefs the are reflected in perceived benefits and costs of
applying the new construction methods (Eiser et al., 2012). In this study,
the motivation to adopt is believed to depend on a set of perceptions; 1)
utility, 2) applicability, 3) acceptability.
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•

Utility

Utility refers to the perceived risk of formal building traditions and
how useful, profitable and beneficial hazard-resistant construction is
believed to be in terms of increasing household safety. It is whether
people believe hazard‑resistant construction practices are effective
(Turnbull et al., 2015). Utility of knowledge therefore also reflects
upon habits and beliefs that are in conflict with scientific knowledge
about earthquake resistance, such as divine will (Turnbull et al., 2015).
Necessity for safe housing depends on the perceptions of risks that a
household is facing and the acceptability of those risks. The reaction
of people to risks depends on variables such as vulnerability, the
type of disaster, the certainty and severity of the disaster, the trust
in the protecting organization, the familiarity with the risk, their
own influence and catastrophically potential (Wade, Molony, Durbin,
Klein, & Wahl, 1992). People observe how preparedness or certain
construction techniques have contributed to endure or diminish the
impact of hazards (Chmutina et al., 2018; Eiser et al., 2012; NSET, 2017;
Douglas Paton, 2008). Decisions associated with positive outcomes give
confidence to decision-makers (Turnbull et al., 2015), and increases the
probability of making the same decision under similar circumstances
(Eiser et al., 2012). Similarly, disaster can also cause certain techniques
to be disadvantaged by a misunderstanding of why buildings have
collapsed. In Nepal, the earthquakes, and interest in structural
performance, were drivers of adoption of seismic resistant construction
for masons (Chmutina et al., 2018).
The psychological and emotional interpretation of disaster events
also has an impact on perceived utility. If people are able to recall the
disaster event, or if the event was emotionally charged, individuals
tend to distort the costs and benefits, can be overconfident, or strongly
rely on infrastructure (Eiser et al., 2012). Although some disasters occur
in a predictable sequence, the intensity and catastrophic impact is
often harder to predict (Eiser et al., 2012). Risk perception is subject
to uncertainties and ambiguities about the risk (B. Fischhoff, 2013;
M. B. Fischhoff, Granger, Bostrom, Lave, & Atman, 1992; Morgan,
Fischhoff, Bostrom, & Atman, 2002; Witte, 1994). Insecurity is assessed
by individuals before they undertake behavior (Eiser et al., 2012). An
optimistic bias can make people feel that although a disaster is likely to
affect others, it will not affect them (Brown & Imber, 2003; Weinstein,
1980). Sandman (1994) has found that people are often hostile to the
idea of being at risk.
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•

Applicability

There is discrepancy between local knowledge and state-of-theart technical knowledge, in almost all areas where state-of-the-art
knowledge is not produced. Applicability is the appropriateness and
adaptability of available hazard-resistant construction knowledge to
standard working processes and satisfactory housing designs, using
available local materials and tools and accounting for cultural standards
and beliefs. New techniques can require a change in practice. If the
required change is complicated, communities need a high level of
understanding of how to use the technique to achieve satisfactory
designs and processes. Moreover, they need a willingness to abandon
traditional building practices.
•

Acceptability

The acceptability of knowledge is the extent to which the knowledge
is approved by others. This includes both positive and negative social
consequences of applying the knowledge. This is primarily influenced
by the attitude of community members and peers towards the intended
behavior (Institute for Medicine, 2002). Non-normalized behavior
can influence the status of people in both positive and negative
ways. Socialized and normalized behavior are subject to culture and
religion and influence the acceptability of new technologies. Through
a phenomenon known as “social milling” people compare their own
interpretation of the situation with those of others (Eiser et al., 2012;
D. Mileti, Peek, & Stern, 2002; D. S. Mileti & Peek, 2000). If new or
innovative knowledge is in conflict with socialized behavior, it might
be difficult to evoke change. Although bamboo is a durable, sustainable
and resilient construction material, and ideal for typhoon resistant
or earthquake resistant structures, it is often perceived as a material
for the poor and is therefore little applied. People tend to think that
what their own group is doing is better than the behavior of outsiders.
Behavior associated with outsiders might even negatively influence
the individual’s position in a group. In Nepal, construction professionals
were, for example, driven to learn more about disaster risk reduction
measures by their reputation, meeting like-minded people and sharing
novel ideas and skills, and potential career progression (Chmutina et al.,
2018).
6.4.2

Ability to adopt

The ability to adopt is defined as having the skills or proficiency to act
(Wiggins, 2004). Ability can be understood as the access to resources
that a household has, without investing significant effort, that are
necessary to reconstruct hazard-resistant. Studies have found that
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readily available resources, such as materials owned and relevant
competences, significantly increase safer construction practices
(Turnbull et al., 2015). Stakeholders have different available resources,
and evaluate differently if these resources meet their needs (Eiser et
al., 2012). Satisfaction of the resources is measured through quality,
amount, trustworthiness, and utility. Ability is here divided into five
personal resources that are relevant to reconstruct hazard-resistant
structures; 1) self-efficacy (self-assessed skills and knowledge), 2)
physical capacity, 3) financial capacity, 4) suitable location, 5) time.
•

Self-efficacy

Self-efficacy is the perceived competences of one’s self to apply
hazard-resistant construction knowledge and influence safety (Bandura,
1977), or in other words the degree to which people believe “I can do
it”. Does a person believe that he/she has the knowledge and skills to
successfully build hazard-resistant housing (Turnbull et al., 2015)?
Self-efficacy is considered to be an essential component of disaster
resilience (Pooley, Cohen, & O’Connor, 2004), and was found to be
moderately significant for behavior by Turnbull et al (2015). People tend
to act based on their self-image (Kressmann et al., 2006; Mannetti,
Pierro, & Livi, 2004), and match their own capabilities with the intended
behavior or comparing their own competences with others who failed
or succeeded in the task. Constructing a house in an innovative way is
not a usual task for regular affected households in developing countries.
Not everyone believes in their own competences to fulfill the task.
Pessimistic self-belief is hard to change, but social support can help to
reduce pessimism (Bandura, 1977).
Skills imply the practical ability that people perceive they already
have to construct earthquake resistant structures. If households have
never constructed a house, they could face a lack of skills and need
assistance of skilled construction workers. Knowledge implies the level
of understanding affected communities already have to reconstruct
earthquake resistant structures, but it also includes their mental
capacity to understand and apply new information. Based on the the
Reversed Taxonomy of Bloom, it is possible to distinguish different
levels of understanding; remember, understand, apply, analyze, evaluate
and create (Anderson, Lorin, Krathwohll, & Bloom., 2001). Higher levels
of understanding, the ability to analyze, evaluate or even create new
earthquake resistant solutions is desirable for knowledge to remain
in communities after the first basic application (Felder & Brent, 2004).
Characteristics such as the adsorptive and retentive capacity of people
influence their ability to institutionalize the utilization of new knowledge
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(Szulanski, 1996). Traumatic experiences, such as disasters, can potentially
limit the mental capacity of people to absorb new knowledge or even
paralyze people in the reconstruction process (Bandura, 2008).
•

Physical capacity

Manpower is the physical ability of households to construct, which is often
affected after disaster. During reconstruction, especially senior citizens,
people with disabilities, and female-run households can be disadvantaged.
Fatalities influence the available labor, and especially in rural areas disasters
drive young household members to the urban areas for work (Chmutina
et al., 2018). In Nepal, it is for example common that mainly male family
members work abroad for several years to increase the household income
(National Planning Commission, 2015b; National Planning Commission
Nepal, 2015, 2017).
•

Financial capacity

Budget of the household, such as money available for construction
materials and labor, is often limited after a disaster and as such is a
frequent barrier in housing reconstruction (A. C. K. Lee, 2016). As livelihood
is often negatively affected by disasters caused by natural hazards, the
financial situation of households can influence the priority that can be given
to building back safer.
•

Location

The perceived suitability of the owned location is part of household
abilities. A suitable location to rebuild a house is essential. Disasters
often have a serious impact on the available sites as landslides wipe out
mountainous areas or areas become inhabitable due to instability of
surrounding houses. Often, damaged houses have to be cleared first.
•

Time

Time to reconstruct earthquake resistant structures, or to reconstruct at all,
is often constrained due to daily priorities to maintain livelihood. Livelihood
such as agriculture or small businesses are often also affected by natural
hazard events. Daily survival can have more urgency over construction and
especially over the application of hazard-resistant structures. When people
have more time available to reconstruct, they might be able to invest in
safer structures.
6.4.4

Opportunity to adopt

Opportunity is about the perceived “investment” needed for the
construction that cannot be covered by the direct resources of the
household. There is a lack of satisfaction of what the family can supply
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regarding quality, amount, trustworthy knowledge, useful knowledge,
affordable assistance and timely assistance. These investments can be
made available by government and humanitarian organizations. Effort to
acquire external resources can enable or inhibit households to reconstruct
earthquake resistant housing. Generally, the household has limited
influence on the access to those resources due to contextual conditions.
Access to materials and skills was found to be a significant determinant
of disaster‑affected households’ behavior (Turnbull et al., 2015). If people
perceive to be strongly limited in their opportunities, it can prevent them
from taking action.
The opportunity can be assessed by assessing the satisfaction of the access
to external resources needed to construct earthquake resistant structures,
looking at the availability, quality, quantity, and affordability. Strictly
speaking, costs diminish opportunity, but this is not an objective factor.
The perceived height of costs depends on the budget of affected families.
Therefore, opportunity is assessed using perceived affordability. A high
opportunity to adopt is defined by the absence of environmental barriers
(Wiggins, 2004). A low opportunity therefore indicates that the external
supply of resources does not meet the needs people have.
In this study opportunities are divided into the similar categories as
ability, but in this case are related to external access, namely access to;
1) education and/or training to improve own competences (skills and
knowledge), 2) manpower, 4) construction materials, 5) suitable location, 6)
funding.
People might feel the material quality is insufficient to start reconstructing
while in fact the quality might be sufficient. Similarly, the way people
perceive financial resources to be sufficient depends on their estimation
of the total construction price, regardless of the real price. In other cases, a
safe location to reconstruct might not be available. Available construction
material and equipment influence to opportunity to reconstruct safer
housing. Directly after a disaster, transport connections are often damaged
and the demand for construction material rises. This commonly limits the
availability and affordability of construction materials (including water). In
addition, access to sufficient water was one of the biggest priorities during
the reconstruction phase in Nepal, as it is needed to create mortar and to
sustain construction workers (Inter-agency Common Feedback Project,
2017). Disasters inspire new land-use regulations. A tsunami, typhoon
or landslide can lead to the identification of zones that are excluded
for construction. Dangerous zones are often inhabited by marginalized
communities that construct informally without adequate paperwork that
secures their access to the plot. People are forces to move out of these
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zones and purchase land elsewhere. Acquiring land tenure is mostly
a time consuming and complicated process. The access to alternative
external financial resources such as loans can be crucial in the decision
to Build Back Safer. Financial resources need to be available to invest in
safety.
6.5

Method

This investigation employed a descriptive analysis of the means of the
constructs within motivation, ability and opportunity for individual
respondents and the total sample. Further a comparative analysis was
employed between communities that received different intensities of
humanitarian assistance. Differences are tested between districts and
communities and are categorized by the level of intensity of technical
assistance.
6.5.1

Research context

The study examined reconstruction in Nepal in April 2015 following the
devastating earthquakes with a magnitude of 7.8 and multiple strong
aftershocks. The earthquakes damaged and destroyed 755.000 homes and
affected more than 5.4 million people in 17 districts (NSET, 2017; UNOCHA,
2015; USGS, 2015). Affected districts showed poor use of earthquake
resistant construction principles before the earthquakes (National
Planning Commission Nepal, 2017).
Technical assistance to reconstruct earthquake resistant housing was not
equally divided over the affected households and was different in each
area. Here, two disaster affected districts were selected. One district,
Gorkha, received extensive humanitarian technical assistance, and the
other, Okhaldhunga, received limited to no technical assistance. In this
study, Okhaldhunga was intended to represent the contrast group of
households that self-recover after a disaster triggered by a natural hazard.

Gorkha

Okhaldhunga

Nepal

Figure 6.3 Project locations
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Gorkha

Okhaldhunga

We have chosen to take communities as the embedded unit of analysis
and bound the study at the ward level – lowest political division in Nepal.
If two wards were attached to each other or had grown together, both
wards were included and for this study were considered as one larger
community case. There are several reasons to assume that wards behave
as a social entity. In this study we assume that the geographically isolated
position of ward, in mountainous areas could lead to similarities. It is, for
example, expected that households have similar motivations and access
to external resources. Observations and conversations during the data
collection revealed the collectivistic attitude of community members.
Construction knowledge was mainly obtained from other community
members and community meetings. Further, the findings revealed that
people were able to start with their reconstruction. Their active attitude
shows a strong coping capacity to deal with the traumatic impact of
the disaster. Their coping capacity could indicate a strong community
sense (Bandura, 2008). Therefore, we expect to find differences
primarily between communities. However, we acknowledge that within
wards there could be subgroups with their own motivation, ability and
opportunity. These subgroups are presented and discussed in Chapter 7.
Wards were selected in collaboration with humanitarian organizations,
primarily based on the intensity of technical assistance. The sample
consisted of eight communities in Gorkha and 17 in Okhaldhunga.
Project locations are shown in Figure 6.3. Communities were selected
that experienced similar damage levels, had similar socio-economic
demographics and were comparable in household numbers (not larger
than 250) and displayed a variation in technical assistance approaches
in Gorkha compared to limited technical assistance in Okhaldhunga.
The type of technical assistance provided within each community was
categorized into 12 types, see Table 6.1. Communities in Gorkha often
received the most intensive assistance types, which included hands-on
activities, such as door-to-door assistance, demonstration construction
and vocational training. The least intensive forms of assistance included
mainly explanatory assistance, which was often the only assistance type
provided in Okhaldhunga. Communities are categorized as high, middle
and low intensity technical assistance, based on the quantity, variety, and
types of interventions, as shown in Table 6.1. High intensity assistance is
defined by at least 4 types, and 12 interventions, including at least doorto-door assistance. Low intensity assistance is defined by a maximum
2 types of assistance and not more than 6 interventions in total, not
including demonstration houses or door-to-door assistance or vocational
training.
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Singhadevi

Thulachap

16

17

9

9

9

3

2

4

7

7

6

8

2

2

9

1

5

5

4

9

1

6

5&6

8

4

4

1

Ward

Okhaldhunga

Okhaldhunga

Okhaldhunga

Okhaldhunga

Okhaldhunga

Okhaldhunga

Okhaldhunga

Okhaldhunga

Okhaldhunga

Okhaldhunga

Okhaldhunga

Okhaldhunga

Okhaldhunga

Okhaldhunga

Okhaldhunga

Okhaldhunga

Okhaldhunga

Gorkha

Gorkha

Gorkha

Gorkha

Gorkha

Gorkha

Gorkha

Gorkha

District

42

80

72

48

138

95

88

42

44

46

76

37

62

113

61

80

85

79

56

85

250

98

224

101

Community
size (total
household
number)
77

B,I

E,H

A,H

I

A,H

A,B,H,I

A,B,H,I

H

H

B,H

B,C,H

B,H

A,I,H

C,E,G,H,I

H

B,C,G,H,I

A,B,C,D,E,G,H

H,I

B,C,E,F,G,H,I

B,C,F,H

B,C,G,H,I

Assistance types

0

7

0

2

2

2

2

5

6

1

1

2

0

0

3

3

2

36

6

46

32

5

60

12

47

Total technical
assistance
interventions

0

2

0

2

2

1

2

4

4

1

1

2

0

0

3

2

2

5

1

5

7

2

7

4

5

Sum of types
of assistance

L

M

L

L

L

M

L

M

M

L

L

M

L

L

M

M

L

H

L

H

H

M

H

H

H

Technical
assistance
intensity

Assistance categories: A. Community reconstruction orientation, B. Demonstration Construction, C. Door-to-door technical assistance, D. Helpdesk/technical support
center, E. Household reconstruction orientation, F. Interactive mobile van/theatre, G. Reconstruction Coordination Committee, H. Short training, I. Vocational training.
Technical assistance intensities: H. High, M. Middle, L. Low.

Ratmata

Pokali

12

15

Khijifalate

11

Ragani

KhijiChandeshwori

10

Raniban

KhijiChandeshwori

9

14

Kaptigaun

13

Kaptigaun

Fulbari

2

8

Bhussinga

1

7

Swara

8

Kalikadevi

Sirdibas

7

6

Lapu

6

Jantarkhani

Keroja

5

5

Ghyalchok

4

Harkapur

Bungkot

3

Jantarkhani

Bakrang

2

4

Aaruaarbang

1

3

Community

Case

Table 6.1 Community selection.

Participants varied per community between 24 and 132 and included
44.6% females and 55.4% males. Most common participants were
Janjati (65.3%), followed by Brahmin (20.0%) and Dalit (9.5%). Participant
demographics are summarized in Table 6.2.
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Primary source(s) of
income:

Caste:

Gender:

Characteristics

51
45
38
60

Education

Other (i.e. tourism, tailor, no job, other)

57

Remittances

(former)army

96

Business

Day labor

274

General / others

Carpenter/Mason

18
77

Ethnic

1159

288

Brahmin

Agriculture

125
936

Janjati

647

Dalit

807

Males

Females

N

Total

4.2

2.6

3.1

3.5

3.9¬

6.6

18.9

79.9

5.3

1.2

19.9

64.8

8.7

44.6

55.4

%

31

10

32

20

51

39

118

444

18

18

59

482

39

263

326

n

5.3

1.7

5.4

3.4

8.6

6.6

20.0

75.3

3.1

3.1

6.9

77.2

6.6

44.7

55.3

%

District 1 (Gorkha)

29

28

13

31

6

57

756

715

59

0.0

229

482

86

384

481

n

3.4

3.3

1.5

3.6

0.6

6.6

18.1

83.0

83.0

6.9

0.0

26.8

56.3

10.0

44.4

55.6

%

District 2 (Okhaldhunga)

Table 6.2 Observed participant demographics. Not all caste types were documented, and some households mentioned multiple sources of income.

6.5.2

Data collection

Primary data was collected approximately three years after the
earthquakes. Data was derived from a sample of household interviews
(N=1453) collected during a period of two months (in 2018). Participants
were selected through stratified random sampling (using communities
as stratification variable) reaching a minimum of 90% confidence level
based on the total number of households within the communities.
The interview instrument collected quantitative and qualitative data,
registering demographic information (ethnicity, livelihood, gender)
and specific questions related to motivation, ability and opportunity
to adopt hazard-resistant construction knowledge. Open-ended
questions aimed to reveal the individual experience of households
during reconstruction. Questions assessed the situation of households
from multiple angles, for example asking, “What motivated you to make
your house different from the one before the earthquakes?” and “What
problems did you have that affected the quality of your construction?”.
Supplementary material online gives a breakdown of the developed
questions.
The interviews were written in English and then translated into Nepali
and checked for face value and content validity through pilot studies.
Interpreters were trained using pilot studies and were accompanied
by international researchers during data collection. Data was digitally
collected through Kobo-toolbox data collection software. Informed
consent for the interviews was audio-taped and responses were
directly translated into English.
6.5.3

Data analysis

Each respondent was asked open-ended questions. The amount of
answers per question varied from respondent to respondent, illustrated
by the total hits in Table 6.3. The multiple response data was postcategorized, in SPSS Version 24, see example in Table 6.3. Answer
categories were qualitatively aligned with underlying constructs of
motivation, ability and opportunity. The wording of the answers was
straightforward and generally not ambiguous in its description. Terms
that could not be classified were left under others. Both positive and
negative expressions were linked to constructs in an extensive matrix.
The positive and negative expressions are illustrated with the “+” and “-“
behind the answer category in Table 6.3. Positive perceptions are drivers
and negative perceptions are barriers. For example, if answered that
they “applied hazard-resistant construction techniques” this contributed
positively to the construct “applicability of knowledge”. Respondents
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could contribute both positively and negatively to a certain construct.
Table 6.3 is an example of how answer categories of two interview
questions are linked to a construct. is not part of this analysis
As illustrated in Table 6.3, positive contribution is calculated by dividing
the positive hits by the total hits of the respondent, following the
examples of z-score transformation of Pellegrini and Bartini (2000).
This defined the proportion of positivity, which allows to compare
respondents regardless of their talkativety. The same was done for
the negative items. Negative perceptions are not inverse of positive
perceptions. This calculation is performed for each construct of
MAO mentioned in the theoretical framework for each respondent. A
proportion of 100 (100%) is the maximum. To clarify, high proportions
indicate that it is often mentioned by the respondent whenever they
had the chance. A proportion close to zero indicates it is not relevant
and was not (often) mentioned by respondents. The amount of not
relevant hits (H) was generally low in comparison with the total positive
and negative hits. This verifies that the interview questions were
effective to identify MAO components.
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1

Respondent 3

0

0

1

B1

1

0

1

B2 -

= other hits

= Sum B1, B4, B5

Negative contribution = Neg / Tot = %

Neg. = negative hits = Sum A2 -, B2 -

H

1

1

0

B3 +

0

1

0

B4

Contribution per respondent to construct Z based on question A and B:

1

1

0

A3 +

Positive contribution = Pos / Tot = %

0

1

0

A2 -

Pos. = positive hits = Sum A1+, A3 +, B3 +

= Pos + Neg + H

0

Respondent 2

Tot. = total hits

1

Respondent 1

A1 +

Alignment of answer categories of interview question A and B, to construct Z

0

1

1

B5

Table 6.3 Example of alignment of answer categories of two question to positive and negative contributions of one construct per respondent.

Each construct is connected to multiple questions and multiple answer
categories, increasing the reliability of outcomes. Yet, the amount of answer
categories connected to each construct varied based on the collected data.
Some constructs were covered via a large number of questions and answer
categories, representing the importance of the arguments for the affected
population and also the amount of possibilities to address the construct.
This resulted in a higher reliability of some indicators, such as knowledge
utility and knowledge ability and opportunity. For some specific constructs,
some respondents did not address the related questions. This resulted in a
lower number of respondents for some constructs. Therefore, proportions
are used to compare communities per construct and are less useful for
making comparisons across constructs. Proportions were analyzed for each
construct, for the two districts and for the different communities.
6.6

Results

Results include a description of MAO components and a descriptive
comparison of MAO indicators for district, and for intensities of technical
assistance.
6.6.1

MAO components

Appendix D2 reveals the means, standard deviations and skewness of the
constructs of MAO. Constructs were mainly not normally distributed due to
a significant amount of extreme low (0%) and high outcomes (100%), apart
from rather normally divided outcomes. Extreme low values show that the
respondent’s answers did not address this specific construct, indicating a
low importance of the construct for the respondent. Extreme high outcomes
indicate that respondents only addressed this specific construct in their
answers and did not give any other responses, indicating a relative high
importance for the respondent.
Appendix D2 shows the differences between the communities within these
districts. The results revealed that most of the communities were relatively
more positive about their motivation, ability and opportunity than negative.
Negative perceptions were rarely mentioned. Overall, the external access
to government funding was often mentioned as an enabler for earthquake
resistant reconstruction. However, the access to materials was perceived as a
relatively strong barrier.
The highest motivational driver was utility of knowledge (57%) and the
highest barrier was the applicability (29%). Remarkable is the overall low
negative utility (7%) and negative acceptability (6%) of the knowledge. This
indicates that these barriers are insignificant for the sample of respondents.

184

Motivation also reveals the complexity of perceptions. The construct of
utility and acceptability were relatively positive (close to 50%), both often
mentioned as a driver for safer construction, and at the same time a little
mentioned as barrier (less than 10% negative). However, the construct of
applicability showed a mixed picture; with approximately 41% positive and
29% negative. Applicability of knowledge is perceived both as a driver and as
a barrier.
For ability, the self-efficacy was both the strongest driver (25%) and a
relatively strong barrier (21%). Likewise, the financial capacity was also
both a relatively strong driver (20%) and the biggest barrier (26%). Physical
capacity of the household was experienced as a significant barrier (17%). The
lack of a safe location(8%) and time(1%) seem insignificant barriers.
For opportunity, the biggest driver was funding (60%) followed by
training as both a large driver (53%) and the biggest barrier (29%). The
lack of access is rather comparable for the training (29%), materials
(26%), manpower (22%) and funding (20%). The most insignificant
opportunity barrier was the lack of safe locations available (10%).
6.6.2

District level comparison

The study investigated the effect of humanitarian technical assistance
on the perceived barriers and drivers for safer construction practice in
the space of disaster risk reduction in Nepal. Appendix D3 shows the
distribution and significant differences in the constructs of motivation,
ability and opportunity between two districts which differed in
humanitarian technical assistance; where district Gorkha received a
higher intensity of technical assistance than Okhaldhunga.
Using a t-test, significant differences were found between districts
for four out of six motivational indicators (Utility +, applicability -,
acceptability + and acceptability -). However, the results indicated
that the district that received more humanitarian technical assistance
(Gorkha) did not score unambiguously better on all motivation indicators
(see Figure 6.4). Moreover, some insignificant differences were found for
motivation (negative utility, positive applicability). Detailed observations
reveal that Gorkha district had overall higher positive and negative
motivation, expect for the acceptability, see Figure 6.4. The lack of
acceptability of the technical knowledge by peers was not mentioned in
Gorkha as a motivational barrier, and also rarely in Okhaldhunga.
The same kind of analysis was conducted for the ability indicators and
the results showed that two out of ten indicators revealed no significant
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difference (negative self-efficacy, positive financial capacity). Moreover,
the results indicated that the district that received more humanitarian
technical assistance (Gorkha) did not score unambiguously better on all
ability indicators (see Figure 6.5). The ability was also perceived more
positive and more negative in Gorkha, except for the physical capacity.
Therefore, humanitarian assistance in Gorkha caused more extremely
perceived positive and negative images of people’s own abilities. When
comparing the districts, the financial capacity for the reconstruction
was one of the biggest barriers in the communities in Gorkha but was
not perceived so strongly in Okhaldhunga. Time is little mentioned as a
barrier.

Motivation
Relative frequency of perception

70%
60%
50%
40%
30%
20%
10%
0%
utility +

utility -

applicability +
Gorkha

applicability - acceptability + acceptability -

Okhaldhunga

Figure 6.4 Positive and negative constructs of motivation for district Gorkha and
Okhaldhunga
The same kind of analysis was conducted for the ability indicators
and the results showed that two out of ten indicators revealed no
significant difference (negative self-efficacy, positive financial capacity).
Moreover, the results indicated that the district that received more
humanitarian technical assistance (Gorkha) did not score unambiguously
better on all ability indicators (see Figure 6.5). The ability was also
perceived more positive and more negative in Gorkha, except for the
physical capacity. Therefore, humanitarian assistance in Gorkha caused
more extremely perceived positive and negative images of people’s own
abilities. When comparing the districts, the financial capacity for the
reconstruction was one of the biggest barriers in the communities in
Gorkha but was not perceived so strongly in Okhaldhunga. Time is little
mentioned as a barrier.
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Figure 6.5 Positive and negative constructs of ability for district Gorkha and Okhaldhunga
The same analysis was performed for opportunity. The t-tests revealed
that all indicators showed a significant difference between the districts,
see Appendix D3. Now, the results suggest that the district that received
more humanitarian technical assistance (Gorkha) scored lower on all
positive opportunity indicators and higher on the negative indicator
of location (See Figure 6.6). So, despite not having received extensive
technical assistance, Okhaldhunga district was more positive about
their opportunities. All types of access to external resources were all
perceived as bigger barriers and bigger drivers in Okhaldhunga, except
for the lack of access to safe locations. The image of opportunities was
more extreme, and was mentioned more often both positively and
negatively by the respondents.
6.6.3

Technical assistance level comparison

Communities were separated into three levels of intensities of technical
assistance: high, middle, low; see Appendix D4. A focused comparison of
the intensities of technical assistance through Anova reveals additional
differences between these three groups presented in Appendix D5.
The Anova regarding the motivation indicators revealed that two indicators
did not show a significant difference between the levels of assistance
(positive applicability, negative acceptability). Figure 6.7 suggests that
those communities that received high levels of assistance did not score
unambiguously better on all motivation indicators (higher on positive
utility but lower on positive acceptability, and higher on negative utility and
negative applicability).
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Figure 6.6 Positive and negative constructs of opportunity for district Gorkha and
Okhaldhunga
The results of the Anova about the ability indicator showed a significant
difference between the levels of assistance for all indicators, see Figure
6.8. But again, those who received the highest levels of assistance did
not perceive the most positive (and the least negative) abilities. Those
who received high levels of assistance scored highest on positive selfefficacy and also on negative financial capacity.

Motivation
Relative frequency of perceptions

70%
60%
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40%
30%
20%
10%
0%
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utility -
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High
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applicability - acceptability + acceptability Low

Figure 6.7 Motivation of communities that received high, middle or low intensity technical
assistance.
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Figure 6.8 Ability of communities that received high, middle or low intensity technical
assistance.
The analyses for opportunity revealed that the levels of assistance
differed significantly on all indicators of opportunity except for negative
materials and positive location. Furthermore, Figure 6.9 suggests that
those who received the highest level of assistance did not perceive the
best opportunities, although they scored lowest on negative training,
negative manpower, and negative funding.
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Figure 6.9 Opportunity of communities that received high, middle or low intensity
technical assistance.
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These results suggest that humanitarian technical assistance is not capable
of increasing the motivation, perceived ability and perceived opportunities
to build in a hazard-resistant way. Clear differences and similarities in
motivation, ability and opportunity were found between means of constructs
in the communities with high, middle or low intensity technical assistance.
Only the differences between groups for positive applicability, negative
acceptability, lack of access to materials and access to safe locations were
insignificant (or p< .05).

Relative frequency of perceptions

Main impact of technical assistance
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Figure 6.10 Main impact of technical assistance on perceptions
Humanitarian technical assistance has primarily contributed to the perceived
positive utility of knowledge and the perceived self-efficacy; see Figure
6.10. Humanitarian technical assistance had a negative impact on perceived
available time. Earlier we have seen a remarkably high positive acceptability
of knowledge when people are provided with low intensity technical
assistance. However, communities with high and middle intensity technical
assistance were a little negative about the acceptability of knowledge.
Acceptance of knowledge is therefore not a significant barrier in Nepal.
Often, the means roughly correlate with the technical assistance category.
However, there are exceptions. For example, the second highest positive
utility is perceived in communities from the middle category. Some
communities in all three categories stand out because of a low perception of
negative applicability. Especially in the case of high intensity, the acceptability
of knowledge is not seen as a barrier.
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Strangely, in some cases, the mean score of the middle intensity
technical assistance category is not between the other two, see two
examples in Figure 6.11. Exceptions are found for negative utility, positive
applicability, negative self-efficacy, negative physical capacity, positive
and negative financial capacity, positive and negative availability of
safe location, positive available time, positive access to manpower,
materials, location and funding. It appears that middle intensity technical
assistance often has the best positive influence on motivation, ability
and opportunity.
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Relative frequency of perceptions

Ambiguous impact of technical assistance

Hightraining
Middle
Low
Figure 6.11 Positive time (A), positive
(B), positive
physical capacity (C), negative
location (D) for different intensities of technical assistance
6.7

Discussion

6.7.1

Interpretation of results

This study has answered two research questions. First of all, the study
explored how to adapt the MAO model to study the intentions of
disaster affected communities to adopt hazard-resistant construction
knowledge. Secondly, the study assessed what impact humanitarian
technical assistance had on the motivation, ability and opportunity to
adopt earthquake resistant construction knowledge of disaster affected
households.
Adaptation of the MAO model
The MAO model has emerged from social science fields, more
specifically marketing of the arts and is used to develop audiences.
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Adaptation of this model to the disaster space has revealed its potential
to understand the problematic introduction of technologies in this
context. Parallels can be drawn to other research fields that aim to
understand technology introduction or change behavior of large groups.
The MAO-model can for example be useful to understand (the lack
of) adaptation to climate change or the use of safety measures when
responding to an epidemic outbreak.
In this study the MAO model is adjusted to fit the context in which
it is used. The first adaption regards to who the model pertains. The
MAO model is developed by the Australian researcher Wiggins who
based ideas on individual decision-making processes in line with the
Rand cooperation in the US. It can be questioned whether decisions
to adopt hazard-resistant construction knowledge in Nepal are similar
to individual decision making. In low-income countries the borders of
households can be less clearly defined. However, in this study the MAOmodel was adapted to a household decision unit. The adaptation of the
MAO-model divides perceived assets of the household and what effort
is needed to activate external assets. Assets of the family imply that
what is needed in return is negligible. External resources, other than
family, require effort to obtain, and often require something in return.
However, this division might not be so clear as portrayed here. What
is perceived as the “own” resources of a household can vary between
households, communities and districts. In the context of Nepal personal
abilities are also related to the core family. In this context the core
family can be seen as a fluid concept that might reach further than we,
Western researchers, assume. Due to the strong community sense in
Nepal, neighbors and third line family members can still be considered
part of the core family. Many households received remittances from
abroad, especially in Gorkha. The Gorkha region is historically also
better connected to foreign agents through their strong links with the
UK army and the Manaslu hiking trail. This aid might be perceived as
from their core family or their own achievement, which can explain
both their higher self-efficacy and lower perception of opportunities.
Their perception of independence can also exemplify the empowerment
of the communities through technical assistance. These bonds with
external parties could also explain why people were more receptive and
less resistant to explore novel construction techniques. The technical
advice of foreign agents could lead to conflicts if it does not align with
Nepalese construction guidelines.
The second adaptation of the MAO-model is motivation, ability and
opportunity can be operationalized into various constructs that fit the
purpose of the study and the research context. A third adaptation is
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the data collection strategy that aimed to reveal the interpretations
experienced by households. Instead of statements that people could
respond to, open-ended interviews were held. Answer categories have
been qualitatively connected to the MAO components. Through this
approach the view of respondents is more prominent than western
assumptions of the research team. This has resulted in detailed
descriptions of motivation, ability and opportunity. The answers of
respondents closely aligned with the MAO constructs. The MAO-model
shows its universal value if the components are adapted to the research
context. The understanding of motivation, ability and opportunity in the
Nepalese context would allow for more targeted questions for a rapid
assessment. It remains crucial to assess the situation after a disaster
event, as motivations, abilities and opportunities can drastically change.
Impact of humanitarian technical assistance
There are research opportunities to further explore differences
between the types of technical assistance approaches that have been
provided in the disaster affected communities. But in general, the MAO
model identified both positive and negative impacts of humanitarian
technical assistance. These ambiguous outcomes suggest that
humanitarian technical assistance needs improvements if we assume
that motivation, ability and opportunity indeed are indicators for the
adoption of seismic resistant construction knowledge. The study results
suggest some general guidelines to improve humanitarian technical
assistance.
The study revealed that humanitarian technical assistance does not
have a positive impact on perceived opportunities. This may be caused
by the narrow focus of humanitarian programming on construction
knowledge and skills, overlooking the availability of external resources.
Negative impacts regarding motivation and ability can be caused by a
lack of attention for these components in the humanitarian approaches.
The focused technical assistance approach could have led to the
increased positive perception of utility of knowledge to reconstruct
hazard-resistant housing. However, utility of knowledge is not only
about the instrumentality of seismic resistant construction knowledge,
it can also be influenced by the way people perceive risk. Risk is
associated with familiarity with the risks, personal control over the risk,
voluntary or involuntary exposure to risk, dreaded versus non dreaded
outcomes, risk associated with benefits. It is possible that communities
in Okhaldhunga were more familiar with the risk due to earthquakes
in the nearby Mount Everest region. People in this district might have a
stronger feeling that the seismic risks such as experienced in 2015 are
outside of the personal influence. People evaluate the negative impact
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of losses more severe than the positive impact of gains (Kahneman &
Tversky, 2013). Therefore, framing outcomes as gain or loss influences
behavior and can impact the perceived utility (Detweiler, Bedell, Salovey,
Pronin, & Rothman, 1999; Kahneman & Tversky, 2013; A. Rothman &
bulletin, 1997; A. J. Rothman, Martino, Bedell, Detweiler, & Salovey, 1999;
Tversky & Kahneman, 1974).
Technical assistance has brought awareness to communities about
government regulations that have reduced the perception of time
and financial capacity people perceive to have as part of their ability.
People feared the consequences of not complying with the technical
guidelines and deadlines. Households could be placed on a blacklist,
which would restrict their families coming generations from accessing
public facilities. This pushed households to invest their financial
resources to purchase materials. Not every household had financial
resources to supplement the grants provided by the government for
the reconstruction. Some households were forced to take expensive
loans, and this did not necessarily advance their development. Other
households were forced to reconstruct in the rural area, although
they were not permanently based in the rural area but in the city.
The government differentiated funding for partly and fully damaged
houses. Yet, the amount of funding and obligations connected to the
funding were equal across the affected regions, regardless of the
household characteristics, such as family size and own financial assets.
Although an equal approach for all affected households might seem fair,
equality can cause unequal opportunities. Governments should be held
accountable not to enforce obligations but enforce rights.
Following on the work of Herbert Simon (1987), it cannot be expected
that a single technology is at the heart of a technological revolution.
It takes a web of technologies that simulate each other’s growth.
Technological revolutions take time, which does not align with the time
pressure under which disaster affected populations have to apply new
construction technologies. Basic technological revolution generally
takes multiple generations before it has completely changed society.
Currently, affected households are expected to change the way they
construct within only two years. This timeframe of the government was
unfeasible. Affected communities have to be granted time to learn at
their own pace supported by new technologies. A similar error is found
in the continuity of humanitarian support. There is too much investment
in short term recovery and programming often fails to enable continuity
between early action, rapid response, recovery and reconstruction
finance (Kelman, Ashmore, Leon, & D’urzo, 2011). Research shows
that, costs can even be saved with multiyear grants (Babister, 2020).

Chapter 6 | Drivers and barriers in Nepal

195

In emergency situations aid and researchers are flown in but often
leave the scene shortly after with their knowledge and skills. There
is barely investment in ownership over new approaches to enable
cultural transformation. The law of diffusion explains that main part of
the population cannot be reached before at least 15%-18% of the early
innovators in the population is activated. This is the tipping point for
success (Sinek, 2020).
6.7.2

Further research

This study demonstrated that communities have different perceptions
of motivation, ability and opportunity to reconstruct safer housing.
To understand why differences are found, further research can link
demographic characteristics, such as gender, caste, age, profession,
income, remoteness, access to healthcare and education to the
adoption of the new way of building. People holding multiple
forms of stigmatization can have extremely disadvantaged abilities
and opportunities during post-disaster recovery, which should be
acknowledged in aid approaches.
In this study a qualitative approach was used to conceptualize the
constructs motivation, ability and opportunity. These conceptualizations
contributed to a base design of the semi-structured interview
protocol to quantify these aspects. Therefore, the construct validity
can be explored by means exploring its influence on adoption in
practice through regression analysis, structural equation model paths
or qualitative comparative analysis. Adoption is estimated through
structural assessments of the earthquake resistance of reconstructed
houses, described in Chapter 4.
6.8

Conclusions

This chapter was based on an already established theoretical
framework within behavioral science, the MAO model, and a desire
to understand how humanitarian technical assistance affects the
intentions to adoption of hazard-resistant construction techniques.
This chapter has adapted the MAO model for this purpose. Household
interviews were used to study perceptions of motivation, ability and
opportunity in Nepal following the 2015 earthquakes. The chapter
presented novel views on the impact of humanitarian technical
assistance on intentions to Build Back Safer and justified the value of
the MAO-model. The ambiguous impact of technical assistance calls to
rethink aid approaches.
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7

Chapter

Audience specific
communication
Nepal

This study segments end-users based on their intentions to adopt
hazard-resistant construction knowledge, see Figure 7.1. Segments are
created based on the MAO model for motivation, ability and opportunity.
Audience specific communication strategies are linked to the identified
segments.
MAO
User

MAO

2

1

B

A²

F

Expert

B

1

K

T

2

K

F

T
T

B1

K1
K2

A¹

T

B2
Constructor

MAO

Figure 7.1 Segmentation of end-users based on their intentions to adopt (MAO),
adapted from Figure 2.3 (K=knowledge, B=barrier, T=trust, F=failure mechanism,
A=adoption, M=motivation, A=ability, O=opportunity).
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The content of this chapter is largely based on an original
research article being prepared for submission under the title:

Hendriks, E., & Stokmans, M. (2019). Development of
audience specific communication strategies to increase
adoption of hazard-resistant construction techniques in
post-disaster reconstruction.

Abstract:
Still too often, technical assistance of non-governmental organizations does
not lead to the adoption of hazard-resistant construction techniques by
disaster affected households. Individual households do not have identical
intentions to Build Back Safer, so a communication strategy rarely serves
everyone’s needs. A marketing model is applied that develops audience
specific communication in 3 stages: (1) segmentation, (2) targeting, and (3)
positioning. This study shows how the disaster affected population can
be segmented based on their intentions to Build Back Safer. Intentions
are assessed using the social scientific MAO model for motivation, ability
and opportunity. Based on similarities, 27 clusters requiring adapted
communication strategies were identified. Data were collected through 1453
open-ended household interviews in two earthquake affected districts in
Nepal. Target groups between the districts and for the different intensities
of humanitarian technical assistance that the communities received were
compared. Results show the presence of different target groups within the
same communities. Descriptive statistics of the 27 identified target groups
led to a proposal of audience specific communication strategies to enhance
safer construction practices and reduce disaster risk.
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Keywords: Cluster-analysis, Knowledge adoption, Motivation, Ability,
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7.1

Introduction

Governments and humanitarian organizations are increasingly
concerned by the disproportional impact of disasters triggered by
natural hazards on housing in developing countries (UNISDR, 2015;
World Bank Group & GFDRR, 2016). They seek effective communication
strategies that support communities to reconstruct hazard-resistant
housing. However, technical assistance approaches from nongovernmental organizations insufficiently enhance the hazardresistance of reconstructed houses (White et al., 2001). Technical
assistance is provided in many different forms, such as demonstration
houses, door-to-door assistance and vocational training (UNHabitat & AXA, 2019). This study aims to show how audience specific
communication strategies can be developed to increase the adoption of
hazard-resistant construction knowledge.
Individual households do not have identical intentions to Build Back
Safer, so a communication strategy rarely serves everyone’s needs.
This study explores the intentions of disaster affected households to
Build Back Safer. The MOA-model (motivation, ability and opportunity)
provides a framework to unravel the intentions of decision-makers to
adopt novel technologies (Stokmans, 2005; Wiggins, 2004). The model
has been used in numerous social scientific studies (Gruen et al., 2005;
Hung & Petrick, 2016; Jepson et al., 2013; Le, Bednall, & Fujimoto, 2014),
but not yet in disaster risk reduction. This model has the potential to
facilitate the assessment of the intentions to adopt hazard-resistant
construction knowledge and design specific communication strategies
to enhance that intention.
In this study, intentions were assessed through 1453 qualitative
household interviews following the 2015 earthquakes in Nepal.
Households were interviewed in communities that have received
different levels of humanitarian technical assistance. The answers
given in the interviews were coded along the lines of motivation,
ability and opportunity. Based on similarities in motivation, ability and
opportunity reported, disaster affected households were segmented
into 27 target audiences (Andreasen & Kotler, 2008; Stokmans, 2005).
So, the intentions of these target audiences are described in terms
of motivation, ability and opportunity to Build Back Safer and regard
communities and districts that have received different intensities
of humanitarian technical assistance. This study demonstrates how

200

communication strategies can be connected to the characteristics of
those target audiences to stimulate application of hazard-resistant
construction knowledge (Davis et al., 2003). This study investigates the
question;
RQ

How can target groups with similar motivation, ability and
opportunity profiles be approached to increase the
application of hazard-resistant construction knowledge
during post-disaster reconstruction?

7.2

Background

7.2.1

Development approach for audience specific
communication

This study uses a research framework that develops interventions in 3
steps; 1) Segmentation, 2) Targeting, 3) Positioning (Kotler & Armstrong,
2010). These steps are illustrated in Figure 7.2. This framework, called
STP, is widely applied to develop effective targeted interventions for
many marketing purposes.
1

Segmentation

• identify bases for segmenting
the disaster affected population
• develop segment profiles

2 Targeting

3 Positioning

• develop measure of segment
attractiveness
• select target segments

• develop positioning for target
segments
• develop communication
strategy for each segment

Figure 7.2 Steps in market segmentation targeting and positioning, adapted from (Kotler
& Armstrong, 2010).
The first step, segmentation, aims to identify meaningfully different
groups within a population. These are groups that respond differently to
interventions that have been designed for different segments. Criteria
are chosen to develop meaningful segment profiles of a population,
which effectively present the needs of different groups. This study
uses the MAO model as a basis for the segmentation, since the MAO
model explicitly indicates that, in the context of the current research,
motivation, ability and opportunity affect the intention to Build Back
Safer. Persons are assigned to a specific segment on the basis of a
qualitative analysis of their answers regarding the MAO indicators. In
the second step, targeting, specific segments are selected on their
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attractiveness to design an intervention to Build Back Safer. In the final
step, positioning, effective communication strategies to build back
safer are designed for the selected target audience. Audience specific
communication strategies are developed that should effectively address
the needs of the target audience.
7.2.2

Criteria for audience segmentation

The decisions made in the first step are crucial for the effectiveness of
communication strategies. The first step to develop a communication
strategy is the segmentation of audiences. Segmentation strategies
are generally based on social demographic characteristics, such as
education, occupation and income. Normally, segmentation strategies
use general and specific characteristics of people, including both
objective and subjective characteristics. But the general objective
characteristics are not suitable in low-income countries, since these
characteristics insufficiently discriminate between groups of people
who differ in their arguments to (not) Build Back Safer. Households
often share the same education level, have roughly the same income
and often even the same occupation. Income is often not a suitable
discriminator as people routinely exchange goods and services instead
of paying for them.
Further, these general characteristics are often disrupted after a
disaster and become irrelevant. For example, a disaster often has a
serious impact on livelihood or income. Characteristics from before
the disaster are not indicative for behavior in the future. These general
characteristics do not reflect the degree to which people are capable
and prepared to Build Back Safer housing. Other, more specific
characteristics are needed to clarify how groups will respond to
communication strategies. It is essential to profoundly understand the
perceptions of decision-makers and the context in which they operate
before defining communication strategies (Straus et al., 2011).
This study proposes to assess intentions of households to Build Back
Safer using the MOA-model for motivation, ability and opportunity
(Wiggins, 2004). Levels of motivation, ability and opportunity
experienced by households provide an indication of the likelihood to
adopt. If household have a low motivation or perceive their abilities
or opportunities to be limited, it is less likely that they will reconstruct
hazard-resistant housing. The MAO model is therefore ideal to
explore differences in intentions in practice. The use of the MAO
model can explain findings from earlier research that concluded that
understanding of hazard-resistant construction techniques does not
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necessarily lead to reduction of disaster risk (Eiser et al., 2012). The
model can be used to identify what people need before they can act. If
motivation is lacking, communication strategies should specifically aim
to enhance these characteristics. Abilities are easier to address using
training and knowledge exchange. Opportunities can be addressed,
thereby giving better access to external resources.
Chapter 6 has already presented how levels of motivation, ability
and opportunity are assessed. Chapter 6 has also presented how
motivation, ability and opportunity differ due to humanitarian technical
assistance. In this chapter the next step is taken to connect differences
in intentions, as indicated by motivation, ability and opportunity, of
individual households to design effective communication strategies to
increase the intention to Build Back Safer.
7.3

Methods

7.3.1

Context

This study uses data collected three years after two successive
earthquakes in April 2015 in Nepal that severely impacted the built
environment. The earthquake had a magnitude of 7.8 and was followed
by multiple large aftershocks. The effect was that a large part of the
housing stock and infrastructure was destroyed. The earthquakes
struck in the center of Nepal, affecting the capital, Kathmandu and
the surrounding mountainous districts. In total 14 districts were
severely affected. Data was collected in two affected districts, Gorkha
and Okhaldhunga. Overall, Gorkha district received a higher intensity
of humanitarian technical assistance than Okaldhunga. Intensity of
technical assistance has been categorized for each community as high,
middle or low, see Table 7.1 and Chapter 6. The selected communities
were mainly dependent on agriculture as a primary source of income
(79%). Since the earthquakes had an impact on the majority of the
housing stock, construction activities became an primary source of
income for many (19%).
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Table 7.1 Community selection.

7.3.2

Data collection

Over the course of three months, 1453 households were interviewed.
The largest sample of 865 respondents was taken in Okhaldhunga
district, compared to 587 in Gorkha district. Interviews included a list
of open-ended structured questions to assess motivation, ability and
opportunity (see Chapter 6). By coding the qualitative answers, different
constructs were assessed for each aspect. Motivation was made up
of the constructs perceived applicability, utility, and acceptability of
the knowledge. Ability is conceptualized as personal resources the
individual households had readily available (with no additional costs
or effort) during reconstruction, consisting of the constructs selfefficacy (skill capacity and knowledge capacity), physical capacity,
financial capacity, available suitable location and time available to build.
Opportunity is the access to external resources that people perceived
they needed for the intended adoption. Opportunity is divided between
the access to training to acquire skills and knowledge, manpower,
construction materials, suitable location, and funding to be invested to
rebuild. Answers were post-categorized and classified for positive or
negative perceptions of the individuals. For each construct a relative
score was connected to each participant (see Chapter 6).
7.3.3

Cluster-analysis

Households were divided into target groups through a cluster
analysis (Hair, Tatham, Anderson, & Black, 1998). In a cluster analyses,
respondents with similar profiles are groups within a cluster. This
analysis procedure was selected because it bridges the divide between
descriptive case studies and statistical comparison of barriers and
drivers for hazard-resistant construction knowledge. Notably, the
cluster analysis retains in-depth knowledge of complexity of differences
between respondents in the analysis, offering generalizable findings
through robust comparison of underlying constructs (C.-K. Lee, Lee, &
Wicks, 2004; Linnenbrink & Pintrich, 2001).
To develop target groups, a cluster analysis is ideal. The cluster analysis
groups households based on statistically distinguished differences and
similarities (Bråten & Olaussen, 2005), revealing potential commonalities
in the barriers and drivers experienced during earthquake resistant
housing reconstruction.
In order to select an appropriate cluster analyses, one has to inspect
the distribution of the variables used to cluster the respondents. The
distribution of the relative scores of each of the aspects of motivation,
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ability and opportunity as distinguished in the analyses of the qualitative
responses of the respondents, is mostly W shaped, see examples in
Figure 7.3. The reason for the W shape is that a significant percentage
of the respondents was extremely outspoken or not outspoken at all
on a certain concept. For example, Figure 7.3 shows perceptions were
not completely normally distributed. A significant group was extremely
positive (100%) or not positive at all (0%). These extremes are highly
valuable to understand household intentions and should be maintained
in the data-analysis. They signal great opportunities and barriers to
Build Back Safer.

A

B

C

D

E

F

Figure 7.3 Examples of distribution of constructs (A,B: motivational constructs, C,D: ability
constructs, E, F: opportunity constructs).
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However, this W shape can be problematic for a cluster analysis since
it affects the distance measure used to calculate the dissimilarity
between respondents. A few steps were taken to overcome this
problem. First of all, outcomes were categorized. Relative frequencies
were separated into five intervals, as shown in Figure 7.4, one for both
extremes (0% and 100%) and three equal parts in between the extremes
(below the median but not 0, around the median, above the median but
not 100). These scaled intervals avoid the loss of extremes. These new
intervals scores offer a simplified yet still representative interpretation
of the respondents’ intentions.

1

33%

33%

33%

2

3

4

5

Figure 7.4 Examples of interval variables based on responses
To arrive at target segments, respondents are first of all clustered
for motivation, ability and opportunity separately, since motivational
aspects are very different from for example ability aspects. Then the
segments of motivation, ability and opportunity are combined to
arrive at specific target groups. The cluster analyses made use of a
hierarchical cluster procedure using Wards method measuring squared
Euclidian distances. The agglomeration schedule to determine the
optimal number of clusters was plotted in SPSS Version 24. This method
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analyses within and between cluster variance. This allowed respondents
to be separated into three clusters. So, each respondent was assigned
to one cluster for motivation, one for ability and one for opportunity.
Then, the differences between the clusters were tested by one-way
Anova. Significant differences between clusters were identified using
post hoc tests available in SPSS such as Turkey and Tukey b. These tests
allowed identification of which cluster was high, medium or low for
motivation, ability and opportunity.
Subsequently, the clusters of motivation, ability and opportunity
were combined (cross tabulated) following the scheme in Table 7.2.
what resulted in 27 segments. The segments represent all possible
combinations of levels of motivation, ability and opportunity.
Households were assigned to these segments regardless of
membership of the districts. This allowed for the creation of profiles of
identified typologies and the determination of cross cluster differences.
Each household within a segment has a similar MAO profile that is
different from the MAO profile of a household of another segment. In
the description of results, for each selected target group the differences
in intensity of technical assistance and location are also described.
Initial recommendations are given for communication strategies per
target group.
Table 7.2 Target group classification based on high, middle or low
Motivation, Ability and Opportunity.
Motivation
Opportunity
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High
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26
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Low

Ability

Low
Low

7.3.4

Pre-selection of attractive target audiences

Following the STP framework, not every segment is ‘worthy’ to be
selected as a target group. Only those segments that are most attractive
are selected, and for each of them a specific communication strategy
can be developed. Selecting the most attractive segments is a political
choice, since establishing the attractiveness of a segment is based on
specific criteria that can be based on objectives of the humanitarian
organization or government. In this study segments with extreme
problematic levels of motivation, ability and opportunity were selected
for illustrative purposes and are presented in Table 7.3. Therefore, there
is no target group with average (middle) levels of motivation, ability
and opportunity. This table shows what kind of interventions might
be most suitable for different target groups based on their high or low
motivation, ability and opportunity. The most interesting target groups
to involve in communication strategies are identified in Table 7.3, such
as number 1(low for all 3), number 27(high for all three). Number 1 is a
worst-case scenario and number 27 is most likely to be best practice.
Through an understanding of levels for motivation, ability and
opportunity, the MAO model can inform the development of audience
specific strategies to promote wider adoption. An example is given by
Hoyer and Maclnnis (Gruen et al., 2005) stating that “communication
effectiveness can be proactively achieved by enhancing individuals‘
levels of the MOA elements”. Strategies are based on the idea that the
likeliness of adoption can be increased by improving the low-level
aspect(s) of motivation, ability and opportunity.
It is important to clarify that the effect of those communication
strategies still needs to be verified in practice. It is possible that medium
or rather low levels for motivation, ability and/or opportunity can
still lead to successful application of hazard-resistant construction
knowledge. Further research could connect MOA profiles to the actual
application of knowledge by affected households. In such a research,
additional indicators, the kind of technical assistance received, can
provide insight into the levels that are needed for people to take action
for hazard-resistant reconstruction. For example, our observations
during the data-collection in Nepal have already shown that the
households in both districts applied many of the hazard-resistant
construction techniques, despite the fact that one district did not
receive intensive humanitarian technical assistance (Chapter 4).
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Table 7.3 Target group description based on high and low Motivation,
Ability and Opportunity adapted from Stokmans (2005).
Motivation

Low

Opportunity
Ability

High

Low

High

Low

High

Low

1. Resistant to use
the knowledge
and no opportunity and lacking personal resources.

3. Resistant to
use the knowledge and lacking personal
resources.

7. Inclined to use
the knowledge
but no opportunity and
lacking personal
resources

9. Inclined to use
the knowledge
but lacking personal resources.

High

19. Resistant to use
the knowledge
and not in the
opportunity.

21. Resistant to
use the knowledge.

25. No opportunity to use the
knowledge but
inclined to use it.

27. Uses the
knowledge or is
inclined to use it.

7.4

Results

7.4.1

Cluster Profiles

The cluster analysis demonstrated that the respondents can be divided
into clusters based on their motivation, ability and opportunity to Build
Back Safer. These clusters do not distinguish between districts or
community, but regard individual households. Within the clusters the
households are more similar, and they are different from household
of other clusters, shown in Table 7.4. Using a one-way Anova,
significant differences were found between most groups. However, a
qualitative interpretation was needed to identify which of these cluster
represented the high, middle or low perceptions. This interpretation is
based on the descriptive statistics of the constructs within the cluster.
Note that for motivation, ability and opportunity three clusters were
generated separately. So, in total there are nine independent clusters.
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+
+
+
+
+
-

+
+
+
+
+
-

+
+
+
-

208
208
208
208
208
208
208
208
208
208

105
105
105
105
105
105
105
105
105
105

120
120
120
120
120
120

n

50.09
23.80
38.80
23.79
32.77
21.81
7.36
8.80
72.93
11.38

51.77
20.68
92.86
0.00
68.96
3.24
43.24
6.28
66.06
0.12

50.81
19.44
20.99
66.05
20.26
2.78

M

21.00
17.44
23.21
26.08
21.32
18.75
17.62
14.02
21.90
16.34

14.40
15.74
18.61
0.00
22.35
7.52
30.14
11.81
25.75
1.22

17.45
14.89
21.10
27.88
19.37
11.30

SD

1.46
1.21
1.61
1.81
1.48
1.30
1.22
0.97
1.52
1.13

1.41
1.54
1.82
0.00
2.18
0.73
2.94
1.15
2.51
0.12

1.59
1.36
1.93
2.55
1.77
1.03

SE

*p<.05 **<.01 ***p<.001 strong significant difference between districts.
Color coding: dark green=High, light green=Middle, white=Low

Funding

Location

Materials

Manpower

Opportunity:
Training

Time

Location

Financial capacity

Physical capacity

Ability:
Self-efficacy

Acceptability

Applicability

Utility

Motivation:

Constructs

Cluster 1

556
556
556
556
556
556
556
556
556
556

582
582
582
582
582
582
582
582
582
582

596
596
596
596
596
596

n

Cluster 2

49.00
26.75
2.81
30.05
2.14
28.85
14.53
12.64
52.61
22.12

24.41
20.87
1.74
15.23
11.51
31.34
2.61
1.01
3.87
1.71

59.38
4.66
60.16
4.64
65.50
0.36

M

23.60
18.18
8.79
26.65
5.31
18.66
25.72
14.86
20.97
15.20

11.52
13.98
7.25
19.22
12.23
22.22
7.66
4.55
7.31
6.13

15.06
8.33
12.83
11.44
19.58
4.03

SD

1.00
0.77
0.37
1.13
0.23
0.79
1.09
0.63
0.89
0.64

0.48
0.58
0.30
0.80
0.51
0.92
0.32
0.19
0.30
0.25

0.62
0.34
0.53
0.47
0.80
0.16

SE

159
159
159
159
159
159
159
159
159
159

473
473
473
473
473
473
473
473
473
473

31
31
31
31
31
31

n

Cluster 3

71.90
13.66
85.74
0.00
43.02
23.45
71.22
8.27
79.23
9.11

25.94
22.07
7.62
23.31
17.95
24.58
29.37
17.39
15.85
0.95

50.21
8.86
53.87
10.62
42.88
100.00

M

16.47
11.76
22.49
0.00
26.64
22.50
29.27
14.86
16.92
14.41

11.10
14.57
17.50
29.39
16.69
21.19
22.83
16.66
17.79
4.24

18.77
11.27
24.55
17.74
24.05
0.00

SD

Table 7.4 Descriptive statistics of clusters based on positive and negative constructs of Motivation, Ability and Opportunity.

1.31
0.93
1.78
0.00
2.11
1.78
2.32
1.18
1.34
1.14

0.51
0.67
0.80
1.35
0.77
0.97
1.05
0.77
0.82
0.19

3.37
2.02
4.41
3.19
4.32
0.00

SE

***
***
***
***
***
***
***
***
***
***

***
***
***
***
***
***
***
***
**

***
***
***
***
***
***
***

p

ANOVA
(significance
between groups)

Motivation: Interpretation of the three clusters of motivation suggests
that cluster 2 has high motivation, Cluster 3 has middle motivation, and
cluster 1 has low motivation. For all three constructs of motivation,
Cluster 2 is the most positive (between 59 and 66%) and least negative
(below 5%). Cluster 3 is the second most positive for applicability and
acceptability and has a rather similar score as cluster 2 for utility. Cluster
3 is strongly negative about the acceptability (100%). Cluster 1 is the least
positive and most negative for applicability and acceptability. Especially
the negative perception of applicability stands out (63%) in cluster 1.
Ability: For ability, I assigned cluster 1 as high, cluster 3 as middle and
cluster 2 as low. Cluster 1 has the highest perception of their abilities for
all constructs, and perceives the least limitations indicated by negative
abilities. Cluster 2 and 3 are quite similar, and a closer analysis was
needed to decide which of these two has the lowest ability. For each
construct, the cluster means were compared to decide which cluster
was lowest. Differences between cluster 2 and 3 lead to an ambiguous
division of levels. Cluster 3 is more outspoken, meaning a more positive
and more negative perceptions than cluster 2. However, Cluster 2 is
more negative for 2 constructs, financial capacity and time. To take a
decision, the differences were measured and analyzed per construct.
Some constructs have minor differences, such as self-efficacy. Selfefficacy of cluster 2 is 1.5 point less positive and 1.2 point less negative.
However, cluster 2 has lower perceptions for location (26.8 points less
positive), time (12.0 points less positive) and financial capacity (6.7 points
more negative and 6.4 less negative). Yet, the ability of cluster 2 was
found slightly lower for more constructs.
Opportunity: Cluster 3 is most positive for all but one construct,
and least negative for all but one construct (negative perception of
materials). Overall, cluster 1 takes second place and has an average
score for almost all constructs. Cluster 1 is far more positive about the
available training, manpower, materials and funding. Most negative
perceptions are found in cluster 2. Their negative image of available
manpower (30%), materials (29%), and funding (22%) stand out. Only for
the availability of suitable locations is this cluster more positive (13%)
than cluster 1(7%). Therefore, it is safe to conclude that cluster 3 has a
high opportunity, cluster 1 has a middle opportunity and cluster 2 has a
low opportunity.
The levels defined for each cluster were assigned to each participant
in the cluster. The combination of characteristics enabled classification
into 27 target groups, as illustrated in Table 7.2.
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7.4.2

Description of levels of motivation ability and opportunity

If technical assistance has a positive effect on the motivation, ability
and opportunity to Build Back Safer, the clusters distinguished for
motivation, ability an opportunity should match the corresponding
district (with high or low levels of technical assistance). This section
describes the levels of motivation, ability and opportunity for different
intensities of technical assistance and the two districts. This description
reveals, for example, where the most motivated people can be found
if abilities change as a result of technical assistance, and where people
perceive the least opportunity.
Motivation
The biggest group of households was highly motivated. It is remarkable
that none of these households had received intensive technical
assistance. All of these highly motivated households were found in
Okhaldhunga, the district that had received limited technical assistance.
The least motivated were found in both districts. However, apparently,
highly intensive technical assistance had significantly decreased
motivations, see Figure 7.5. These figures reveal the negative impact
of technical assistance on the motivation to apply hazard-resistant
construction techniques. At a community level, the percentage of
highly motivated households was always significantly higher, up to 13
times higher, than the other clusters. One community, Keroja in Gorkha
district, stands out because of its low motivation, see Appendix D6.
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Figure 7.5 Count of households per clusters for motivation by assistance intensity (A) and
district (B).
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Ability
The highest ability was found for each assistance intensity, and even
slightly more with low intensity technical assistance. High abilities were
found in communities in both districts. The lowest ability was found
relatively more often with high intensity technical assistance, see Figure
7.6. Based on these findings, the technical assistance was not found
to have a positive impact on the perception of abilities. This finding is
remarkable as technical assistance specifically aims to enhance the
ability of disaster affected populations.
Since the ability profiles of middle and low ability were found to be
quite similar, adding the amounts of respondents in these clusters gives
a better view of the situation. Together they are significantly larger
for all communities than high ability, except for only one community
(Thulachap, Okhaldhunga district), see Appendix D7. This means that
more people perceive to be limited in their abilities than advantaged.
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Figure 7.6 Count of households per clusters for ability by assistance intensity (A) and
district (B).
Opportunity
Opportunities were found to be most problematic in both districts
and in all communities. The group that perceived a lack of opportunity
is clearly the largest. Overall, this cluster was mainly identified in
Okhaldhunga district, see Figure 7.7. However, note that the sample
of respondents in Okhaldhunga was also significantly larger. High
opportunities were identified for all intensities of assistance and in both
districts. Apparently, there are always people that perceive sufficient
access to external resources. In all communities more people perceive
a low opportunity than high, except for one community, Thulachap
(Okhaldhunga district), see Appendix 8.
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Figure 7.7 Count of households per clusters for opportunity by assistance intensity (A)
and district (B).
7.4.3

Audience specific communication strategies

For some individual constructs data was missing in Gorkha, due to
complications in the field. To assign membership to target groups data
for all constructs was needed. Therefore, it was not possible to identify
target groups for a significant amount of the respondents in Gorkha, see
Appendix D9. These target groups were considered not representative
for Gorkha district and are therefore not described in detail. This section
only discusses the target groups identified in Okhaldhunga district,
see Table 7.5. Appendix D6, D7 and D8 describe characteristics of all 27
target groups in Okhaldhunga. The biggest groups are found in Cluster 4
(n=234), 16 (N=127), 18(n=62), 17(N=53), 5(n=45), 1(n=19).
Enhancing motivation is the most complex one to address. Fortunately,
the majority of respondents was categorized in target groups with
a middle (n=301) or high motivation (n=252). Therefore, efforts to
increase motivation in the research area were not found to be the most
essential for large groups of the affected population. Most respondents
were found with a low (n=309) or middle level (n=263) ability. Most
respondents were found with low opportunity (n=396). This is
understandable as the humanitarian technical assistance in this district
was very low. Strategies should primarily address low levels of ability
and opportunity in this district.
This study pragmatically chose to analyze the two biggest groups,
Cluster 4 (n=234) and Cluster 16(N=127). In reality selecting a target
group is a political choice. Selecting the biggest group might overlook
the most vulnerable. Therefore, these audience specific communication
strategies primarily have an illustrative value. To understand
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what exactly is limiting the target groups the two biggest groups’
characteristics are first described and subsequently a communication
strategy is suggested.
Table 7.5 Distribution of respondents in Okhaldhunga over the 27 target
groups
Motivation
Opportunity
Ability

Low
Low

Middle

Low

19

2

Middle

3

High

Middle
High

5
7

High

Low

Middle

High

234

45

9

8

3

2

1

Low

Middle

High

127

53

62

5

4

1

Communication strategy target group 4
Target group 4 has an average motivation, low ability and low
opportunity. This group is primarily identified in all communities in
Okhaldhunga, except Thulachap. Compared to the total sample of
respondents in Okhaldhunga, respondents in group 4 are less frequently
(15% vs. 27%) Brahmin (high caste) and more often (67% vs. 56%) Janjati
(middle caste) and infrequently (9% vs. 10%) Dalit (low caste). There are
slightly more female in group 4 compared to the overall sample (48% vs.
45%).
More information was needed to understand what is limiting group 4.
Appendix D11 shows that for motivation, the group is less than average
negative and more than average positive for all constructs. Appendix
D12 and D13 show the opposite for ability and opportunity. All constructs
of this group have values below average positive and more than average
negative. Only the availability of a suitable location (ability) is little
negative. Some perceptions deviate strongly from the average and
stand out. Respondents were not positive at all about their physical
capacity (ability) and were strongly negative about the possibility to find
manpower elsewhere (opportunity). Similarly, people were not positive
about their own budget and more than average negative about external
funding. Further, this group referred more than average to a lack of
available materials and self-efficacy. The people in this group did not
often refer to location or time as barriers or drivers.
As a first step it is important to understand to what extent the
perceived lack of opportunity matches reality. It is useless to work
on motivation if in fact there is no way to increase abilities and
opportunities for the affected community. This could only cause
frustration. It is wise to discuss possible strategies to enlarge
opportunity with the community. In some cases, people falsely
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perceive their opportunities are limited due to inaccurate information.
Awareness raising about policies and pathways can help to enlarge the
sense of opportunity. Groups that perceive a low opportunity can learn
from the opportunities that others have found in the same situation. It
is not possible to fully judge if the perceptions of these households align
with reality or present a lack of awareness of external opportunities.
However, since the group is the largest of all, it is unlikely that all these
households had an inaccurate perception of available opportunities.
Motivation does not show problematic values at first sight. However,
there are households with a higher motivation in other target groups.
After a destructive natural hazard event the motivation of people
to reconstruct safer housing is likely to increase at first but reduce
over time. It is essential for disaster resilience to keep motivations
high. The data was collected 3 years after the disaster. It is possible
that motivation was higher before. Motivation does not increase
spontaneously, otherwise it would already have done so. The
motivation can be primarily addressed through interventions that lower
their resistance to use knowledge (Stokmans, 2005). One can focus on
the perceived benefits of Building Back Safer, however, these benefits
should be regarded as relevant for the participants. So, increasing
motivation is relatively complex. It is not only about knowing why
something is instrumental, it is also about accepting this knowledge as
relevant and important by the households involved.
As a second step, prior to any intervention it is important to explore
who and what are the weakest links in the knowledge acceptance.
Depending on the prior knowledge of the group, interventions should
be directed to the why, how and what. Interventions such as training,
coaching and discussion could aim specifically at answering these
questions. For this group, we propose to arrange a series of discussions
about earthquake resistant construction techniques over a longer
period of time that inform people “why” resistant construction is
important, effective, useful and relevant for them. It is important to
facilitate exchange of ideas within the communities. This is needed to
strengthen the perceived acceptability and utility of knowledge. Group
discussions can influence the social acceptance within communities.
Community members can question the reasoning of others as to why
they are less receptive to change. People with a higher motivation can
be ambassadors in these group discussions. In general, if abilities of
community members are comparable but the motivation differs, those
households with a low motivation can be inspired by those with a
high motivation who are living in the same communities. Respondents
in group 4 and 16 are often found in the same communities but their
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motivation differs. Interaction within communities should therefore
be simulated. Another way to increase the acceptance and utility of
knowledge is through trusted others that support application (Eiser et
al., 2012). Stakeholders can be involved that already have authority in
the group and are highly motivated. Experts can be introduced, based
on the trust the target group has in their credibility and independence.
In other cases, to simulate acceptability “Champions” or popular public
figures can be used (Rogers, 1995). Acceptance is all about social
dynamics.
As a third step, we recommend concentrating on “how” to Build Back
Safer. Technical training could simultaneously increase applicability and
self-efficacy. A higher self-efficacy could increase the physical capacity
and reduce the demand for external manpower in this group. Before
training, pre-existing beliefs should be assessed by asking how and why
techniques should be applied. This answer can give an idea of gaps in
motivation, knowledge and skills.
Self-efficacy can be trained and is connected to the positive feedback
that a person receives. Since the self-efficacy of group 4 is relatively
low, this should be part of the training. These respondents need to
be guided so that they self-ascribe the ability to Build Back Safer.
Positive feedback and comparable others that show possibilities are
key if a comparable other that is perceived as very alike is capable and
contributes to the self-efficacy. Learning by doing and learning from
peers have been found to be an effective way of learning (Fazey et
al., 2014; Foster & Rosenzweig, 1995). An effective way to group the
population is to merge two different groups, based on some common
ground and some differences (Stokmans, 2005). Because of their
common ground, they will be more likely to trust each other or speak
the same language. However, to stimulate learning it is important that
the group is moderately or highly motivated to Build Back Safely and
contains more members with a high ability than a low ability.
The lack of self-efficacy can be addressed through technical training
that includes observational learning. Technical knowledge is often hard
to understand for non-specialists. Key elements of such training should
be the provision of anecdotical solutions together with alternative
solutions as they can increase the applicability of the knowledge.
If principles behind knowledge are not understood, anecdotical
knowledge might be sufficient. It helps to visit building sites to increase
the familiarity with positive cases.
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The lack of physical capacity was found in many of the communities
to be problematic. A large percentage of the youth moved to the cities
to study and search for work. The elderly often found themselves in
problematic situations, unable to provide physical labor or financial
resources for the reconstruction. Lack of financial capacity can be
addressed through livelihood support, which enables households to
provide for their own needs and develop a secondary source of income.
The households in Okhaldhunga often had difficulties to acquire the
financial installments for the construction of their house. Construction
progress in Okhaldhunga district was therefore behind Gorkha. In one
community, almost none of the households had received their first
installment due to miscommunication. More information about the
governmental funding and better communication was required.
Communication strategy target group 16
Target group 16 is already highly motivated. They mainly lack
opportunities and have average abilities. These respondents are
identified in all communities, but primarily in Bhussinga, Fulbari,
Jantarkhani-1, Singhadevi. Target group 16 is more masculine than
average (65% vs 56%). There are also slightly more households from the
Dalit caste in this sample (13% vs. 10%).
D12 and D13 reveal that some aspects deviate strongly from the average.
Especially problematic are the physical capacity (ability) and the
lack of manpower (opportunity). People perceived a lack of physical
capacity, and problems finding suitable manpower externally. Likewise,
respondents perceive t having insufficient financial resources, and are
not very positive about external funding opportunities. Further, people
were negative about the suitability of their own construction plot and
negative about external alternatives for land. Other aspects that stand
out are the limited time people perceive they have (ability), and the lack
of available materials (opportunity).
The high motivation shows that these communities are aware and
are willing to take action. Their self-efficacy and need for training
are close to average. The lack of training was understandable in
most communities, since most of them did not receive extensive
technical assistance. The access to training could be facilitated
through selecting suitable moments that people are naturally capable
of attending, suitable training locations that can be reached without
too much effort, funding for travel to the location or lunch or dinner
on the training day. An attendance certificate can in some situations
also increase motivation to attend. Distributing t-shirts after training
can potentially raise commitment and signal participation to other
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community members. However, because of their close to average need
for training, it would not be logical to approach these households with
technical assistance. Issues with manpower, funding, location and
time are substantial gaps that seem not easily solved through technical
assistance. Interventions should focus primarily on the perceived lack of
opportunity.
Since manpower appears to be lacking in most of the communities
in Okhaldhunga, it seems logical to attract more skilled and unskilled
masons to work in the area. However, the lack of financial resources
and lack of funding show that it would be difficult to cover the
expenses. In the household interviews people referred to expensive
loans, expensive materials, limited understanding of how to apply for
governmental support, a lack of insight into the total construction
costs, and a lack of possibilities to increase their income. Some had
no job after the earthquake or needed money for the education of
their children. We suggest providing voucher assistance to spend on
materials to stimulate the supply chain, and labor to stimulate people to
learn and potentially generate their own income through construction
work.
Throughout the whole mountainous district there were difficulties to
find a construction plot that is not adjacent to a slope or edge. Large
areas were threatened by landslides and were therefore unsuitable for
construction of housing. It appears hard to change. We recommend
vocational training to deal with the contextual difficulties. For example,
training could address how to build a retaining wall or how to select
and prepare a flat surface. Problematic availability of safe locations to
construct can also be addressed through the support of land tenure.
In most communities, the access to materials was problematic as
they lacked paved roads to transport construction materials. The
remoteness of communities and the expensive transport possibilities
caused materials costs to increase. Financial assistance could subsidise
part of the transport costs. Technical guidelines should not enforce
the use of materials that have to be transported. Such enforcement
would demotivate and lower self-efficacy. Often, communities
harvested wood and stones from nearby mountainous areas using their
physical labor or donkeys for transport. It is essential to search with
communities for alternative construction methods based on availability
of materials.
The perceived lack of time can be taken into account when defining
deadlines for reconstruction policies and understanding the pace at
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which people are able to construct. Availability of time in the study
area was influenced by livelihood recovery processes and the large
percentage of people depending on agriculture and its production
cycles.
7.5

Discussion

Households in Nepal were clustered based on high, middle or low levels
of motivation, ability and opportunity. The majority of the respondents
had a high motivation, medium ability and low opportunity. This study
also found differences between affected households even within the
same community. Based on these findings we state that there is no
intervention that fits all. Respondents were organized into 27 target
groups that can be addressed with audience specific communication
strategies. The description of two target groups gives an initial idea of
how external parties can engage in different ways with communities
during post-disaster reconstruction.
However, based on the results, we have reason to assume that these
communities do not need external involvement of non-governmental
organizations for the earthquake resistant reconstruction of their
houses. Our observations have shown that knowledge is often
obtained from within the community (Chapter 5) and is sufficient
for communities to apply hazard-resistant construction techniques
(Chapter 4). Differences within communities create opportunities for
the target groups to learn from each other through interaction. These
differences should be taken advantage of. This study calls for social
learning processes in which communities self-develop their knowledge.
Facilitation of such learning processes can be a potential role for
non-governmental and governmental organizations. If there were
no differences in communities, we might expect that the problems
eventually solve themselves within the communities. However, the
identification of those differences calls for active interventions to
stimulate peer learning. It the light of the limited reach of humanitarian
aid, a facilitating approach can be more affordable than time and
resource intensive technical assistance. This can allow humanitarian
aid to reach those that are currently self-recovering. An example
of a facilitating approach is the work of BBC Media Action in Nepal,
which broadcast radio and television programs. In these programs the
questions of affected households were addressed and their experiences
shared. For example, meetings can be organized where community
members share their thoughts on resilient housing. In this social
dynamic process people can influence each other. To stimulate learning,
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the composition of the attendants should be more positive than
negative. Too many negative participants harms the group dynamic.
Positive attendants should be stimulated to share their beliefs, ideas
and examples. It can be an advantage if key stakeholders with a trusted
position in communities are already positive. Those with authority that
are negative are problematic should be motivated before having a large
group discussion. Apart from the composition of attendants, facilitators
could select topics for the discussion or raise questions.
Communication strategies should be developed that do not harm the
social learning process of communities. Enforcement of behavior can
disrupt self-empowerment of communities. It is essential to move
away from communication strategies that force households to conform
and normalize their behavior. Most households in this study belong to
target groups that are already motivated to learn. Those that are trusted
provide an entry point for knowledge diffusion within communities
and can be best stimulated to take the lead and acquire new technical
knowledge.
The results showed that the lack of access to external resources was
perceived as a main barrier to Build Back Safer. Low opportunity was
primarily caused by the lack of funding, access to materials, manpower
and locations to construct. People were often unable to provide the
additional funding needed to construct earthquake resistant. The
deadlines set by the government, and fear of the consequences of
not complying in time, indirectly forced people to take expensive
loans. Households often did not benefit from these policies and had
to prioritize safe housing over other household needs. Experience
from the Philippines (discussed in chapter 3) revealed that people
sometimes prioritized livelihood and education of children over safe
housing. People tend to settle for solutions that are “good enough” to
solve their problem (Simon, 1993), despite their intentions to strive for
the best solution. What people regard as “safe enough” is not always
the same as what policy makers define as safe. Non-governmental and
governmental agencies struggle with the accountability of household
decisions that do not comply with state-of-the-art guidelines. Nongovernmental and governmental organizations could rethink how
funding should be acquired by disaster affected households. Those
target groups that need it most could be given additional access to
funding.
Increasing the access to training could enhance the self-efficacy. In
addition, people should be granted with the opportunity to learn from
their own decisions. Ownership over decisions is also essential for
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retainment of knowledge within communities. Ownership should even
be prioritized for successful recovery (Babister, 2020), as this simulates
the learning process of disaster affected communities. Over the longterm this learning process is essential for the self-efficacy and resilience
of communities. Therefore, households should be allowed to shape
their own plans for recovery, even if they make decisions that do not
align with state-of-the-art disaster risk reduction knowledge.
One role of non-governmental organizations could be to allow people
to make an informed decision. This aligns with the current philosophy
of self-recovery. Twig et al. (2017) state; “When putting people’s choice
and control at the center of support to self-recovery, shelter agencies
will need to come to terms with the fact that BBS may not be a priority
for everybody. Instead, they will have to focus on ensuring that people
are making informed decisions equipped with the best knowledge and
resources that they can obtain. A choice-based approach also implies a
transference of the ownership of risk to the affected people. This shift
puts a different emphasis on an aid agency’s duty of care: where before
there was a duty to supply high quality goods and services, now there is
a need to enable informed choice through the provision of appropriate
technical support and information.”
7.6

Conclusions

This study has provided a theoretical contribution in how the MAO
model can be used to identify target audiences. This has led to the
development of audience specific communication strategies to enhance
hazard-resistance. This social scientific approach has not previously
been used in post-disaster reconstruction. The methodology can
therefore be used to further explore household intentions to adopt
hazard-resistant construction techniques.
The results of this study indicate that the situation in Nepal, three
years after the earthquakes, had high potential to enable hazardresistant reconstruction. Motivation was generally high to average,
and the utility, applicability and acceptability of knowledge were
mostly unproblematic. Abilities were moderately hindered by the
lack of self-efficacy, physical and financial resources, safe locations
and time. Most critical were opportunities, primarily caused by the
lack of funding. The main barriers to Build Back Safer were often
access to manpower, materials and safe locations. Further research
is needed to understand if the low access to external resources was
also insufficient to Build Back Safer housing. This study showed that
technical assistance negatively influenced levels of motivation and did
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not positively influence ability. Technical assistance did increase the
perceived opportunities. The findings have questioned the justification
of involvement of governmental and non-governmental agencies. This
study argues that these actors should adopt a faciltative role to allow
and stimulate interaction between clusters in the communities. Power
should not be used in a unidirectional manner but rather to simulate
stakeholders to both teach and learn simultaneously.
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8

Conclusion and
discussion

This thesis is based on a number of sub-studies, one of which was
carried out in the Philippines and four in Nepal. Some studies have
already been published as a chapter or scientific article. In a way,
they can be considered independent studies. They form the basis for
the chapters in this dissertation. For this thesis they have been edited
in a way so that they collectively answer the research question
and aims of the study. At the end of each chapter, chapter-specific
discussions, conclusions, limitations and recommendations for
further research were included. Conclusions in this chapter can be
considered as conclusions of the thesis as a whole.
First of all, the limitations of the study are described in Section
8.1. The main conclusions are discussed in Section 8.2. Section
8.3 presents theoretical implications and Section 8.4 presents
the practical implications of the research results. In Section 8.5
suggestions for future research are highlighted. Finally, an overview
of contributions is given in Section 8.6.
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8.1

Limitations

There are a number of limitations in this research. It is worth making
a distinction between limitations in the research approach, the data
collection and the data analysis.
8.1.1

Research approach

This doctoral study in two countries in the global south has been
approached based on western logical and deductive reasoning that is
common in the global north. The idea that behavior can be changed
through the development of interventions is common to large
humanitarian donors and agencies. However, the communities that
suffer most under the impact of disasters might be less receptive to
linear and abstract thinking. Many households in developing countries
define priorities on a daily basis, which can alter the perception and
meaning of resilience, adoption and time. Decisions are often not purely
taken based on logical reasoning and analysis of probabilities of risks in
a distant future. Although this study is influenced by western concepts,
it aims to address perspectives of disaster affected households through
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several data collection techniques and analysis procedures.
Research often presents single case studies that lead to anecdotical
conclusions and a lack of generalizability. Findings in this research are
also not necessarily applicable in another context. There are among
other factors political, social and economic differences that can
influence knowledge adoption. This study uses open-ended questions
to understand local knowledge use and values. Questions have been
formulated in close collaboration with local stakeholders to minimize
bias based on western assumptions and values. The influence of the
context should not be underestimated. Research protocols should not
be blindly used in other situations as it cannot be assumed that the
same questions are meaningful in other contexts.
Nevertheless, these studies in the Philippines and Nepal have shown
that the content of the questions in both disaster cases largely did not
need to be changed. The main changes that were made related to the
questions about the materials, the design and construction process,
which were known to be different in advance. Nevertheless, this study
has not compared data from the Philippines with Nepal but is limited to
the analysis within the country sample. To assure comparable outcomes
with the countries, in both cases a large sample of communities and
households within those communities was compared, and differences
were analyzed based on community characteristics such as primary
occupation and caste.
The selected communities in the Philippines present a unique sample
as they had not earlier been so severely affected by typhoons and
were left without humanitarian technical assistance. It was assumed
that knowledge adoption could be best analyzed here as the situation
had not been influenced by earlier disaster events in which hazardresistant construction knowledge had been communicated. It must be
noted however that this study is not representative for most areas in
the Philippines. Most areas have a longer disaster history and would
probably have responded differently.
For the contrast study in Nepal, two disaster affected districts were
selected within the 14 most affected districts. The most essential
difference was the intensity of technical assistance received.
Alternatively, for the contrast it would have been possible to select a
district outside the 14 most affected districts that had received even
less assistance but was also less damaged. Okhaldhunga was chosen,
in collaboration with non-governmental organizations in Kathmandu
based on the practical support they were able to provide in the data
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collection and their interest in this specific district. To ensure compelling
contrast cases, the communities with least substantial technical
assistance were selected within Okhaldhunga.
8.1.2

Data collection

The researcher was aware that the presence of Western researchers
and a team of interpreters in communities might affect power dynamics
and impact the reliability of responses. Communities were approached
with caution in small teams and with native interpreters originating
from similar indigenous communities.
In Nepal, interpreters were used to collect data that originated mostly
from high and middle high casts, which could have potentially biased
the selection of respondents. To mitigate any bias, high sample targets
were set for all communities and the interpreters were accompanied
by members of the international research team. Furthermore, the
interpreters were recommended by the humanitarian partner, mostly in
their 20s and verbally open minded when it comes to cast differences.
They were chosen because they mastered at least the local dialects and
English written language. The lack of extreme bias was partly confirmed
in the data, which represented respondents from different casts
including the lowest Dalit caste, with representation comparable to the
government data.
In Chapter 3 and 5, data collected through focus group discussions
was recorded. However, due to language barriers these are not
literally translated. To avoid bias from the collected data, findings were
mapped by the interpreters on big paper sheets on the spot, assisted
by international researchers. Directly after the discussion, interpreters
were asked to provide a summary of the main points of the meeting.
The collection of data during this doctoral study was labor-intensive
and time-consuming. Study outcomes were presented to the involved
humanitarian agencies. Nevertheless, scientific data analysis was not
analyzed rapidly enough for practitioners to act upon in the study
areas. This study draws from data approximately three years after
major disaster events and looks back on the process of reconstruction.
In attempting to understand factors, a pre-disaster assessment
would have provided an interesting reference. On top of that, a
longitudinal approach could have shed light on the long-term impact of
humanitarian technical assistance. It would still be interesting to return
to Nepal to see how knowledge has diffused within the communities
over time. The assessment in the study area in the Philippines four years
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after the disaster showed that at institutional level knowledge was
already more available than it was one year earlier. It is the diffusion of
knowledge within the community over longer periods of time that can
make a crucial difference in the resilience of communities.
While the framework presented in Chapter 2 aims to provide an
overview of potential factors of knowledge adoption, some conditions
and sub-factors could have been overlooked. To overcome this
limitation, open questions were included in the field research. The study
focused on the understanding of knowledge adoption with an interview
protocol of expected determinants for adoption. These determinants
were likely not the only variables that influenced knowledge adoption.
In the Philippines, unexpected aspects that appeared to be important
were not collected through structured research methods but were
added through field notes based on informal conversations and
observations. These include the importance of land tenure, the
availability of construction materials and the hazard resistance of
reconstructed housing. Applied typhoon resistant construction
principles in the Philippines were not explored through a systematic
analysis but only through photo observation. Such aspects were
more explicitly included in the household interviews and structural
assessments in Nepal. A serious issue that arose from field notes was
the complicated land tenure for migrant families living for many years
prior to the typhoon on land that they did not own. Migrant families
were normally granted with access to municipal facilities before
the typhoon, such as education and health care. However, after the
typhoon they were excluded as beneficiaries by both governmental
and humanitarian agencies. These families represented one of the most
vulnerable groups and would have been an interesting angle to gather
more data about.
Structural assessments presented in Chapter 4 were collected by
international researchers with a construction background in the Gorkha
district, who supported data collection by interpreters in Okhaldhunga
(who did not necessarily have a technical background). The former
trained the latter and accompanied them almost continuously in the
field and clarified their questions with images in the data collection
tool. Nevertheless, the data shows that some concepts were still
insufficiently understood. Therefore, some characteristics were
excluded from the district comparison. Structural assessments in the
Gorkha district were collected separately from the interviews, whereas
in Okhaldhunga both were integrated. This integration simplified data
analysis. On top of that, the selection of assessed houses could have
been refined. Communities contained houses in different stages of
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reconstruction, including both reconstructed houses, temporary shelter
and the houses people were residing in. In a small number of cases,
houses people lived in were analyzed regardless of whether they were
reconstructed houses or not. These were afterwards to assess what
knowledge had been adopted in post-earthquake reconstruction.
The people still living in their pre-earthquake houses was small but
represent an interesting sample that could be further explored. These
structures were still widely used as, for example, a kitchen. There was
often no notion of a plan to move completely out of the temporary
shelter or partly damaged house at short notice.
In the Philippines, a certain level of understanding was assessed
through a mix of focus group discussions, household interviews and
key-stakeholder interviews. However, these results were difficult
to use as a measurable outcome for understanding. In Nepal, datacollection tools and questions were adapted to increase the reliability
of outcomes. Nevertheless, there is still room for improvement of
tools to measure the understanding, applying for example the reversed
taxonomy of Bloom (Anderson et al., 2001).
8.1.3

Data analysis

Although many of the differences between communities with different
intensities of technical assistance were found to be significant, the
conclusions should not be blindly generalized for other disaster
situations in the global south. In this study, motivation, ability and
opportunity were assessed by analyzing multi response datasets
from structured interviews, which was the most appropriate method
considering the field research conditions. These qualitative datasets
were rich in themselves but time consuming to analyze. Alternatively,
scaled questions, such as the Likert scale, could have been employed to
specify the value of perceptions of respondents. The study already used
different data analysis methods but the dataset would still allow for
additional interview analysis, regression analysis and factor analysis.
8.2

Conclusions

This section considers whether the study objectives in the presented
dissertation were achieved. The study addresses the use of hazardresistant construction knowledge by communities during post-disaster
reconstruction. The study answers the question “What factors and
actors could increase the adoption of hazard-resistant construction
techniques in post-disaster reconstruction processes with different
intensities of humanitarian technical assistance?”.
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Different aspects of the knowledge adoption process were identified
and studied to give recommendations for knowledge interventions
that can effectively enhance adoption. Communities with different
intensities of humanitarian technical assistance were compared. The
three main objectives of this study were:

1.

Identify and assess factors and actors that influence the
adoption of hazard-resistant construction techniques by
community-based construction actors.

2.

Understand difference in knowledge adoption with different
intensities of humanitarian technical assistance.

3.

Propose strategic knowledge interventions that enhance
knowledge adoption and reduce vulnerability to hazards.

8.2.1

Identifying and measuring factors and actors

This research builds on a growing number of studies in the disaster
field that call for a better understanding of adoption. A comprehensive
review of factors and actors that could influence the adoption of
hazard-resistant construction knowledge was absent in literature.
Chapter 2 presented a review of state of the art in knowledge adoption
and a theoretical framework linking different factors and actors that are
potentially of influence on knowledge adoption. Compared to existing
models, this model gives a more holistic picture of factors and actors.
The Knowledge Exchange Framework presented in Chapter 2 has
proven useful for the epistemological research approach used in this
dissertation, see Figure 8.1.
Current research into hazard-resistant reconstruction mostly does not
reflect on the composition of the network of actors. The framework
connects acquisition and validation of knowledge to involved
stakeholders. The importance is stressed of multidirectional interaction
and trust between stakeholders for knowledge to be accepted.
Knowledge exchange between end-user, construction professional and
technical expert was identified as crucial. A significant contribution of
the model is the suggestion to measure intentions to adopt through
the model of Motivation, Ability and Opportunity (MAO). Further,
the Knowledge Exchange Framework argues that it is essential to
map failure mechanisms towards adoption and adoption outcomes,
from all stakeholders including the experts. The following chapters
demonstrated the value of the theoretical framework in practice
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through the development of practical research protocols. These served
to assess the importance of factors and actors in practice through data
collection and analysis.
MAO

User

MAO
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B

1
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T
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Constructor

MAO

Figure 8.1 Knowledge Exchange Framework, introduced in chapter 2 of this dissertation.
(K=knowledge, B=barrier, T=trust, F=failure mechanism, A=adoption, M=motivation,
A=ability, O=opportunity)
A pilot study in the Philippines (Chapter 3) revealed novel power
dynamics in construction knowledge networks identifying different
types of technical actors. This study also mapped paths used by
households and community-based construction workers to gain
knowledge without humanitarian technical assistance. The study
presented that the knowledge network is not necessarily triangular
but involves multiple actors. In addition to the model, the importance
of awareness at the household level was revealed in the Philippines.
Experts insufficiently shared knowledge with communities. Therefore,
the study concluded that motivations, abilities, opportunities and failure
mechanisms on the side of the expert cannot be overlooked. Findings
were used to develop research protocols with an enhanced set of
measurements with a higher degree of complexity were used in Nepal.
As in the Philippines, in Nepal homeowners carried out most of the
labor and took many construction decisions. Though, most crucial
stakeholders for the adoption of safer construction practices were
government engineers as part of multi-actor networks. Unfortunately,
these engineers were not permanently based in the communities. Their
temporary role may disrupt the strength of the construction knowledge
networks in the long-term. Transformations of the framework over
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time are important to include. Chapter 6 revealed strong motivation
of households to adopt hazard-resistant construction knowledge,
and gaps in opportunity and some abilities devising the model for
Motivation, Ability and Opportunity.
8.2.2

Understanding differences in knowledge adoption

Differences were analyzed following the Knowledge Exchange
Framework in Chapter 2. An important part of this study was to
understand differences behind the decision-making of households
with different levels of humanitarian technical assistance. In particular,
the adoption of hazard-resistant construction techniques by groups
that have not received technical assistance had been little studied.
Current research does acknowledge the importance to understand how
communities recover outside the scope of humanitarian assistance,
but there is still a lack of descriptive case studies. Descriptive studies in
this thesis analyzed the complexity of knowledge adoption through a
multimethod approach in multiple communities in two countries.
The descriptive case of the Philippines (Chapter 3) presented novel
insights into knowledge acquisition in the absence of humanitarian
influence. Lack of dependence on humanitarian assistance revealed, for
example, a rapid start to construction activities but problems gaining
access to hazard-resistant construction knowledge. Findings from the
Philippines challenge long-held expectations that basic hazard-resistant
construction knowledge reaches those outside of humanitarian
and governmental programs, at least to a certain extent. Some
communities studied in the Philippines showed a lack of awareness
that reconstructing typhoon resistant housing was even possible. Most
community-based construction workers did not fully understand how,
and which techniques would increase hazard-resistance. Their main
source of information, a nationally coordinated vocational training
school, lacked awareness and ability to disseminate knowledge to
communities. Knowledgeable technical stakeholders did not take
responsibility to communicate with those left without humanitarian
technical assistance. However, people that self-recovered were
willing to increase their own safety and possessed basic abilities to
re-construct. In line with earlier studies, once again local governments
were found to be bottlenecks in communication to the community
level, and too often assumed that safer construction is too expensive
for regular households.
Research rarely compares reconstruction based on the intensity of
humanitarian technical assistance. Findings in this study revealed how
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hazard-resistant construction knowledge made its way to practice in
Nepal under different intensities of technical assistance. Knowledge
to Build Back Safer appeared to be widely spread in Nepal (Chapter
4). In both districts, reconstructed houses had earthquake resistant
characteristics. The minimal differences in seismic resistance between
the two districts question the so often positively reported impact of
humanitarian technical assistance. Independent recovery revealed an
even slightly higher application of earthquake resistant techniques with
humanitarian technical assistance.
While technical assistance is systematically provided to affected
communities to Build Back Safer, current research mostly does not
compare it effectivity with alternative knowledge pathways. This
study identified in both districts significantly different knowledge
acquisition, knowledge understanding and strength of knowledge
networks (Chapter 5). The widely applied safety features without
humanitarian technical assistance point towards a strong involvement
of governmental engineers in combination with reconstruction
funding. Those communities with humanitarian assistance had a higher
understanding and expertise was wider spread among permanently
based community actors.
Instead of differences, this study revealed many similarities
between affected households, regardless of the humanitarian
technical assistance. Overall, the whole sample of households had
a high motivation, medium ability and low opportunity (Chapter 7).
Nevertheless, barriers and drivers show an ambiguous impact of
technical assistance. Although motivation was rather high, it was
significantly lower when intensive technical assistance was provided.
High levels of technical assistance showed a higher awareness of
lacking financial means and time. Opportunities to Build Back Safer
were even perceived as lower. However, the self-efficacy and utility
of knowledge was higher with technical assistance. Low intensities of
technical assistance showed problematic levels of self-efficacy and
manpower.
8.2.3

Propose strategic knowledge interventions

Current research acknowledges the importance for understanding
and development of effective knowledge interventions to reduce
disaster risks. This study aimed to understand how knowledge
networks could be effectively used to support people to Build Back
Safer. The Knowledge Exchange Framework presents a number of
factors that should ideally be considered for knowledge interventions
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to enhance adoption. Yet, designing a successful intervention in
practice remains a challenge and is not straightforward. Finding an
appropriate aid approach is not a matter of ticking boxes but needs to
be localized. Nevertheless, the methodological steps in Chapter 7 to
generate a strategic intervention is transferable to other post-disaster
reconstruction cases.
Based on the literature review in Chapter 2, an initial list of propositions
for interventions was drawn. These propositions are; adapt knowledge
to local need through exchange, adapt knowledge to local skills and
cognitive levels via contextualization, adapt communication to local
culture, adapt knowledge to financial possibilities and priorities of
low-income groups, establish positively perceived consequences of
knowledge adoption, provide and enhance trust in the knowledge
sender, adapt knowledge to local building culture, apply a community
learning strategy. All these propositions were affirmed in the case
studies, and more propositions were found.
Results of the two cases have shown that communities might
encounter different challenges, those being access to knowledge in the
study area in the Philippines and using knowledge to create satisfactory
designs in communities in Nepal. Therefore, both case studies affirmed
the need to establish knowledge exchanges between knowledgeable
technical experts and reconstructing households in order to create
awareness and develop appropriate technologies that enhance safety.
Creating mutual trust between stakeholders is affirmed as crucial to
initiate knowledge acquisition.
Both case studies found that the role of community-based
construction workers is important to consider when designing and
targeting technical knowledge interventions. This study confirms
earlier assumptions that construction workers are often consulted
for technical decisions during reconstruction. Their willingness to
learn and the trust households have in them presents opportunities
to increase adoption of technical knowledge in both countries.
Community-based construction workers showed strong trust in
knowledge from vocational training centers and governmental and
institutional engineers, as described in Chapter 3 and 5. Nevertheless,
their access to state-of-the-art knowledge sources was limited. The
study shows potential in both countries to increase the understanding
of local construction professionals through training, and it stresses the
need for stronger involvement of community-based stakeholders in
the development of reconstruction programs. Based on the analysis
of the Philippines, it is recommended to enhance the position of
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vocational training schools as knowledge sources for community-based
construction workers.
In addition, engaging with community-based actors is crucial to assure
retainment of knowledge. Acknowledging that experts do not know
everything and that they need to discuss possible solutions with
affected households is key. This study found that standardization has
a negative impact on the satisfaction of households. Both case studies
call for a higher level of understanding of hazard-resistant construction
knowledge. This is needed to transform technical guidelines into
designs that satisfy requirements of households and respect future
family growth or changing livelihood needs. Humanitarian technical
assistance could potentially contribute to increase the learning process
in communities.
Findings in Nepal have shown, for example, that the level of
understanding of community-based construction workers was
limited to the construction of specifically prescribed hazard-resistant
structures (Chapter 5). Knowledge interventions should differentiate
for learning needs of affected households. This implies attention to the
preferred means of communication, the existing knowledge gaps and
household motivations, abilities and opportunities. Prior to a disaster
event, communication habits and construction knowledge networks can
already be partly assessed and used after a disaster. Findings in both
the Philippines and Nepal show that knowledge is primarily acquired via
actors that are physically present in the community and mainly depend
on face-to-face interaction (Chapter 3 and 5). Uni-directional transfer of
knowledge, such as written or digital information, is not primarily used
in the studied communities. However, in Nepal, radio and television
were regularly consulted and could be effective alternatives to increase
the reach of humanitarian assistance (Chapter 5).
The main contribution to design knowledge interventions is described
in Chapter 6 and 7. They have shown how interviews with simple
questions related to the motivation, ability and opportunity can
segment households into different target groups. It can be concluded
that levels of motivation ability and opportunity differed per household,
even those within the same community. The diversity of households in
affected areas can inform the selection of communication approaches.
The most appropriate communication strategy for these target groups
depends on the limitations experienced by them. Chapter 7 shows how
these limitations can be mapped and addressed by describing how
interaction between stakeholders contributes to enhance motivation,
abilities and opportunities to Build Back Safer.
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8.3

Theoretical implications

8.3.1

Functionality of the knowledge exchange framework

The Knowledge Exchange Framework has been developed in this study
to structure factors and actors that enable or inhibit the adoption
of knowledge. The model can be used as a visualization of aspects
to consider when designing communication approaches. However,
the functionality of the Knowledge Exchange framework to explain
knowledge adoption can still be improved based on lessons learned in
this study.
Based on the networks of actors that are trusted for their construction
knowledge, the terminology to explain the model could be changed.
For example, the role of “technical expert” can be taken by multiple
community stakeholders. The roles of expert, constructor or user
could be renamed as for example actor A, B and C. In addition,
stakeholders are found to take multiple roles at the same time and
do not necessarily manifest themselves in a triangular relationship.
Although chapter 2 described the roles as such, the visual presentation
of the Knowledge Exchange Framework could more strongly emphasize
the multidimensional character of the roles. Further, power dynamics
in networks are subject to change. The dynamic character of roles
and composition of the network is not visualized in the Knowledge
Exchange Framework. It would be valuable to include the longterm adoption of the network as a whole. The Knowledge Exchange
Framework described knowledge adoption but does not emphasize
on the importance of knowledge diffusion and community learning.
Further, the importance of awareness as a precondition to start
interaction could be more prominently included in the model.
8.3.1

Implications for other fields

The Knowledge Exchange Framework has been developed specifically
to understand construction knowledge networks in post-disaster
reconstruction (Chapter 2). However, the framework could very well
be used in other fields where knowledge-based behavior change is
important. Examples are preventive health policies, climate change
adaptation, innovation in the built environment. Therefore, the study
could have broader implications for knowledge outside the disaster
space. Further, the study has covered and discussed the MAO model in
depth. Recognizing this model emerged from other social science, this
application could contribute back to social scientific adoption studies.
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The links between knowledge and user-driven reconstruction could
also be applied in urban contexts. However, it is likely that motivations,
abilities and opportunities are different in urban areas. In the rural
areas reconstructing a house is complicated in both countries due
to problems with transport, such as inaccessible terrain, lack of
infrastructure and lack of vehicular access. This is expected to be
different in cities. In cities where tradition plays less of a role other
means of communication could be more prominent and other actors
could be considered experts. For example, the internet gives access to
more distant expertise that could lead back to decision making in more
globally connected areas. The case studies already showed that more
available knowledge could lead to a larger knowledge fragmentation
and more doubts about the trustworthiness or applicability of
knowledge.
8.4

Practical implications

This research can inform shifts within humanitarian shelter towards
knowledge interventions that effectively support communities to
Build Back Safer. Yet, the study showed that the level of understanding
increased. The results of this study have shown a need to redefine
success of technical assistance. Chapter 4 shows that humanitarian
technical assistance does not always lead to safer houses. It can be
questioned if it is problematic that houses are not structurally safer if
people have consciously made that choice. There is a need to define
and rethink success of technical assistance.
8.4.1

Define success based on local values of resilience

Disaster recovery is generally considered to be a process towards
improvement, and not just returning to the situation before the disaster.
Ideas about successful recovery generally include the reduction of
vulnerabilities to disasters and the resilience of communities.
In the case of Nepal, short-term compliance with hazard-resistant
construction guidelines was regarded as an indicator for successful
reconstruction approaches by the government. Yet, it does not
guarantee that people have a degree of understanding that enables
them to apply knowledge in the long-term. Their vulnerability to
earthquakes has only been partly reduced. This study has shown that,
in practice governmental policies in both the Philippines and Nepal
have not fully embraced the long-term implications of the concept
of community resilience to foster local epistemologies. Although it
is crucial for long-term behavior change, ownership over decisions
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was not fully granted to communities. Further, knowledge diffusion
strategies were overlooked to support community learning. It is
beneficial to involve the complete network of construction stakeholders
to change assumptions and expectations underlying unsafe behavior.
It is hardly a new observation that the voices of affected communities
are underrepresented in the formulation of recovery aims and
guidelines. Affected communities generally need to balance their need
for hazard-resistant housing with other needs. In the response to
overseas disasters, western concepts and standards from international
actors should be used with great caution as external actors might not
be fully capable of understanding local recovery priorities. Findings of
this study have questioned who has the right to define “improvement”
and decide what is important or obligatory during reconstruction.
To achieve resilience, local values are crucial to incorporate in
humanitarian and governmental reconstruction policies.
8.4.2

Informed choice instead of standardization

Humanitarian and governmental reconstruction approaches, like
in the case of Nepal, still insufficiently recognize that housing is an
incremental process. Standardization and enforcement of design
decisions in Nepal did not always result in household satisfaction. The
study identified plans of households to adapt their house in the future,
as the standard housing typologies are often too small or did not
facilitate for their livelihood needs or allow their needs to change over
time. Adaptations made by households, such as vertical extensions, can
decrease their resilience. Households occasionally continued to use
their partly damaged house without retrofitting, next to their newly
constructed house.
This is one of the reasons why this study calls to shift from standardized
choices to informed choices for affected populations. If affected
populations consciously deviate from the reconstruction guidelines
as they see most appropriate, who are outsiders to tell them they are
wrong?
Accepting that households decide not to Build Back Safer housing
requires a complicated change in the ideas about accountability of
both governmental and humanitarian organizations. Nevertheless,
there are increasing calls within the humanitarian sector to transform
accountability into a conversation with the affected population rather
than top-down checklist of donor requirements. Both practitioners and
academics argue that, eventually the overarching goal is to contribute
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to the development of affected households. Those affected should have
the right to decide how they recover. Construction professional and
end-users should be able to train their judgement and learn from their
mistakes. Meaningful decisions could be made by those who affect it
most, even though sometimes they fail in the eyes of others. This would
contribute to the resilience of affected populations.
Technical assistance can be a vehicle that informs decision making
without enforcing. Taking the time to listen could strengthen the
creation of locally driven research agendas and appropriate technical
solutions could be developed with the affected population. To establish
informed decisions, communication means are needed that offer
opportunities for dialogue, and stimulate higher levels of understanding.
Technical experts could challenge ideas, collaborate in technical
innovation and support diversification of solutions.
8.4.3

Secure livelihood as a step towards resilience

A disaster affects more than just the house. In both countries, reasons
not to adopt hazard-resistant construction knowledge are often
financial. This study recognizes that absolute structural safety that
protects houses from collapse in any circumstance, regardless of the
strength of disasters, is an unrealistic goal, especially for low-income
communities. Due to financial limitations, in many cases households
need to prioritize other investment over safety, such as social recovery
or livelihood recovery (Mannakkara & Wilkinson, 2015). For example,
problematic recovery of livelihood, together with fatalities and injuries
and family members abroad, influence the lack of physical labor
required to reconstruct.
Findings from both countries allow the argument that investment in
livelihood might be more beneficial for the development and recovery
of communities than humanitarian technical assistance. A secure
livelihood enables households to define their own priorities. The case
of the Philippines highlights that safe housing is not always the highest
priority. Communities in the Philippines found recovery of livelihood,
investments in the education of children and access to clean drinking
water more or equally important as safe housing for their resilience. Yet,
the affected households studied in the Philippines were often prepared
to invest in the safety of their house and able to construct and design
a house. However, at the same time, their construction knowledge
networks were unable to facilitate them with the knowledge to build
typhoon resistant structures.

Chapter 8 | Conclusion and discussion

243

8.4.4

Adjust the time-frame of aid

A disaster event is an opportune moment with high motivations as
catalyst for change. A challenge is how to keep motivations high within
the affected communities. Communities in both countries have shown
to care about structural safety and are driven to Build Back Safer by
the fear of another disaster event. Reconstruction starts within hours
after the disaster and can take years to complete. In both case studies,
households that were not used to receiving humanitarian assistance
often started their reconstruction immediately. This rapid start did not
align with the time frame of humanitarian technical assistance, which
often starts too late and ends too soon, leaving this group to improvise.
The governmental programming in Nepal and the Philippines slowed
down the reconstruction pace as households were compelled to
wait for the next grant or material supply. The low speed of the
governmental processes was linked to insufficient workforce to
approve or disapprove construction steps in the case of Nepal, and to
the lack of overview, communication and mandate of governmental
stakeholders in the case of the Philippines.
There is an opportunity to adapt the timeframe of aid to what is most
suitable for affected households. The time pressure and deadlines
were found to have negative side effects in Nepal. Out of fear of not
complying with the deadlines, people took decisions that did not
always benefit the progress of their household. The deadlines caused
fear, insecurity and financial stress. A slower construction pace can
have positive side effects for communities that are often overlooked in
reconstruction support, such as time to recover livelihood and access to
more affordable labor and materials.
8.4.5

Rethink financial assistance

The governmental grant system in Nepal was found to be both a driver
and a barrier for disaster affected households (Chapter 6). Funding partly
enabled the application of hazard-resistant construction techniques, but
the funding conditions caused negative side effects. An important negative
side effect were the expensive loans to finish the construction before
deadlines, out for fear for repercussions of not complying. It is essential to
ensure debt is not build up just to meet deadlines for financial aid. Building
up dept has become a problem for resilience, leaving people worse off than
before the earthquake.
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The role of cash is a major and growing element of disaster recovery.
Results of this study (Chapter 3) have demonstrated that people have
their own ideas of what is best for their resilience and development. On
top of they, they often had the ability to gather materials and reconstruct
independently. This study supports the increased calls in the shelter
sector to just give people money, as people know what is best for them.
Simulation of local markets can accelerate recovery (Blattman & Niehaus,
n.d.; Hanlon, 2004).
The example in the Philippines also reveals that self-recovery can take
years and buildings are often not reconstructed in a safer way. Findings
from both the Philippines and Nepal point to the importance of training
community-based construction workers to increase the adoption of
hazard-resistant construction knowledge in self-recovering communities.
Based on these results, it is recommended to use a combination of
knowledge and cash to support communities in their recovery.
8.4.6

Align communication with local habits

As explained in section 8.2.3, the communication strategy can be targeted
to the characteristics of the affected households.
8.5

Future research

The effort to understand knowledge adoption allowed for the identification
of a number of essential topics for further research. These topics can be
divided into extension of scientific knowledge and implementation of
findings.
8.5.1

Extension of the scientific knowledge

Several analyses merit future research with the collected data. It would
be interesting to use regression analysis to estimate the influence of the
application of hazard-resistant construction knowledge and satisfaction
given the independent variables of motivation, ability, opportunity,
network density, technical assistance typology, and type of funding.
Such analyses could help to understand the complexity of reconstruction
decisions. The dataset offers opportunities to compose indicators for
resilience and sustainability for additional reflections on reconstruction
outcomes. The more understanding, the more detailed and nuanced
discussions can be about the aims and outcomes of reconstruction.
There are several pathways for knowledge adoption that could
be further explored. Results of this study indicated that adoption
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of local knowledge by experts remains problematic. Reasons for
their problematic attitude could be explored studying the failure
mechanisms and the motivation, ability and opportunity of experts.
Research could further explore knowledge that is exchanged by the
stakeholders and knowledge that is rejected. Understanding what
knowledge is rejected and why could inform the design of knowledge
interventions. Reconstructed community facilities inspired household
reconstruction in Nepal and the Philippines. The influence of decisionmaking in construction processes of community facilities on household
reconstruction could be explored as an inspiration for communication
tools. Both in the Philippines and Nepal, there was an absence of female
key-actors in the reconstruction networks. It would be interesting to
identify potential roles for women.
Additional field research could build upon the lessons learned in this
dissertation. This dissertation enlarged the understanding of selfrecovery processes. Yet, there remains a need to study a wider range
of self-recovering communities to understand recovery processes
outside the scope of humanitarian assistance. This could contribute to
further reflect upon the efficacy of humanitarian assistance. Cross case
analysis can bring new insights if similar data is collected in multiple
countries, drawing from multiple disaster cases. As already mentioned
in the limitations, there is a call for more longitudinal studies around
knowledge adoption that explain how adoption of knowledge changes
over time. A disaster can be expected to have a disruptive impact on
knowledge networks, priorities and motivations, during which the
receptivity to apply new knowledge alters over time. This study has
only represented a moment in time in two disaster cases. The case
in the Philippines has a more longitudinal character and also shows
how outcomes change over time. More longitudinal approaches might
offer other insights. Only a limited number of shelter studies have been
longitudinal, and more of those studies are recommended. Further, the
political system in a country is a variable that can modify knowledge
structures in the construction industry. The relationship between politics
and knowledge could be further explored.
This study also calls for more fundamental research. In the analysis
of hazard-resistance of low-cost housing it became apparent that
there is still a lack of understanding of what makes low-cost masonry
earthquake resistant. For low-income communities the prioritization
of guidelines is essential as it can help them save expenses. It is
recommended to conduct fundamental research into existing technical
guidelines for both typhoon resistance and earthquake resistance.
Low-cost housing is still underrepresented in structural safety research,
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despite the fact that these are often most affected by natural hazards. In
order to reduce global disaster risk and diminish humanitarian expenses,
this research field requires additional attention.
Finally, in the research field, there is a need for dialogue that ensures a
coherent use of terminology, discussing where certain concepts overlap,
such as adoption, uptake, application, and safety. A common research
language can avoid duplication of research and stronger alignment of
findings across studies.
8.5.2

Implementation of findings

The crossover between construction experts, social scientists and
humanitarian practitioners has developed methods and findings that are
applicable to real-life situations during post-disaster reconstruction. It is
recommended to initiate such collaborations in future studies.
The study has shown the potential of using the MAO model to study
knowledge adoption and design audience-specific knowledge
interventions. The MAO-model is common in social scientific adoption
studies but had not yet been operationalized for the role of technical
knowledge in post-disaster reconstruction. The manner in which MAO
was applied in this research provides new potential for stakeholders
in reconstruction to understand decision-making of disaster affected
households and to develop audience-specific interventions.
The data collection and analysis strategy used to assess MAO is new to
adoption research. It has been proven useful in developing target-group
specific recommendations. The structured interview questions related
to motivation, ability and opportunity were able to generate a novel
perspective on household perceptions. It can assist scholars seeking
to use this method in their practical application. Tools used in this
study can also be further simplified for humanitarian agencies to use
in the field. It would be valuable to develop similar interviews for other
countries and incorporate the development of target-group specific
interventions in humanitarian or governmental programming.
It is desirable to develop a marketing and communication plan for the
27 target groups and test this in the field. It would be highly interesting
to assess the impact of the intervention using this data collection as a
zero measurement. Such a measurement would allow for reflection the
development of practical knowledge interventions and their effectivity.
Motivations, abilities and opportunities in hazard-prone areas could
also be studies as an indication for resilience and could speed up
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development of recovery strategies when needed. Instead of waiting
for a disaster to enhance motivations, tools can be developed that
stimulate change earlier. Such approaches are also relevant to develop
for communities adapting to ongoing climate change without sudden
disaster events.
8.6

Overview of contributions

By analyzing what factors and actors increase or inhibit the adoption
of hazard-resistant construction knowledge during post-disaster
reconstruction with different intensities humanitarian technical
assistance, this thesis has shown how knowledge interventions can
enhance adoption. Contributions to a number of gaps are summarized
in Figure 8.2.
To summarize, Chapter 2 unpacked the adoption of hazard-resistant
construction knowledge in post-disaster reconstruction, which
resulted in a theoretical framework mapping expected relations
between factors and actors that influence knowledge adoption. In
Chapter 3, the framework is used to explore adoption in a pilot study
of reconstruction in the absence of humanitarian technical assistance
in the Philippines. This revealed the importance of creating awareness
and the role of community-based construction professionals. Insights
from this pilot study were used to design a larger case study in
Nepal comparing communities with different intensities of technical
assistance. This study explored structural safety outcomes in Chapter 4,
construction knowledge networks, communication means and levels of
understanding in Chapter 5, and barriers and drivers in Chapter 6. These
chapters revealed that humanitarian technical assistance positively
influenced the strength of local knowledge networks and levels of
understanding, but not necessarily the use of knowledge. Chapter 7
clustered households based on their levels of motivation, ability and
opportunity into target groups and corresponding communication
strategies to enhance knowledge use.
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2

Literature gap
Lack of overview of what factors and
actors influence the adoption of
hazard-resistant construction principles

V

What factors and actors potentially influence the adoption of hazard-resistant construction techniques in post-disaster
reconstruction by construction professionals and end-users?
Contributions
• identified both factors and actors that influence knowledge adoption
• theorized and constructed a conceptual framework giving an
overview of knowledge exchange aspects influencing adoption

3

Literature gap
Lack of knowledge how households
obtain, communicate and understand
hazard-resistant knowledge without
humanitarian technical assistance

V

How is hazard-resistant construction knowledge communicated, understood, and applied by stakeholders in housing
self-recovery processes?
What inhibits or enables exchange of hazard-resistant construction knowledge in housing self-recovery stakeholder networks?
Contribution
• identified characteristics of reconstruction processes in absense of
humanitarian technical assistance
• identified barriers in communication of hazard-resistant construction
knowledge
• identified knowledge needs of communities without humanitarian
technical assistance

4

Literature gap
Lack of knowledge about differences in
structural safety between households
with different intensities of humanitarian
technical assistance

V

How did humanitarian technical assistance impact the application of earthquake-resistant construction principles in housing
reconstruction after the 2015 Gorkha earthquakes in Nepal?
Contribution
• identified difference in levels of application of hazard-resistant
construction knowledge for communities with different intensities
of humanitarian technical assistance

5

Literature gap
Limited understanding of how
communities acquire and understand
knowledge to reconstruct with different
intensities of humanitarian technical
assistance

V

What is the influence of technical assistance on the acquisition and understanding of hazard-resistant construction knowledge by
community-based construction actors?
What pathways could increase the influence of community-based key-stakeholders as knowledge sources?
Contribution
• identified levels of understanding hazard-resistant construction
knowledge for different intensities of humanitarian technical assistance
• identified knowledge acquisition paths for different intensities of
humanitarian technical assistance
• identified pathways to strenghten the influence of
community-based key-stakeholders

6

Literature gap
Limited understanding of barriers and
drivers for hazard-resistant
reconstruction with different intensities
of humanitarian technical assistance

V

How can the MAO model be adapted to study the intention to adopt hazard-resistant construction knowledge by disaster
affected communities?
How does humanitarian technical assistance affect the motivation, ability and opportunity to adopt earthquake resistant
construction knowledge in Nepal?
Contribution
• operationalized motivation, ability and opportunity for knowledge
adoption during post-disaster reconstruction
• identified barriers and drivers for hazard-resistant reconstruction
for different intensities of technical assistance based on motivation,
ability and opportunity

7

Literature gap
Lack of audience specific
communication strategies to enhance
the adoption of hazard-resistant
construction knowledge

V

How can target groups with similar motivation, ability and opportunity profiles be distinguished to develop communication
strategies that are able to increase the intention to build back safer?
Contribution
• segmentation of disaster affected households based on motivation,
ability and opportunity to reconstruct hazard-resistant housing
• communication strategies to enhance adoption of hazard-resistant
construction knowledge for identified target groups
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51

		

framework for knowledge exchange for the

		

adoption of hazard-resistant construction

		

principles in post-disaster self-recovery extended

		

from the knowledge transfer model of Tromp and

		

Bots (2016). (K=knowledge, B=barrier, T=trust,

		

F=failure mechanism, A=adoption, M=motivation, 		

		A=ability, O=opportunity)
Figure 3.1

Exploration of factors and actors that influence

		

knowledge adoption, adapted from Figure 2.3

		

(K=knowledge, B=barrier, T=trust, F=failure

		

mechanism, A=adoption, M=motivation, A=ability,

55

		O=opportunity).
Figure 3.2

Key principles for typhoon resistant housing

		

developed by the Shelter Cluster Philippines,

		

included with permission (2014a)

Figure 3.3

Institutional hierarchy in the knowledge network
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Figure 3.4

Proposal to connect national and regional

		

knowledge via municipal departments and

		

vocational training centers through exchange with

		

carpenters(C), barangay leaders(L) and

67

		households (HH).
Figure 4.1

Knowledge Adoption (A1) outcomes, adapted

		

from Figure 2.3 (K=knowledge, B=barrier, T=trust,

		

F=failure mechanism, A=adoption, M=motivation,

70

		A=ability, O=opportunity).
Figure 4.2

Key-messages to Build Back Safer housing in

		

Nepal (Shelter Cluster Nepal and Government of

75

		Nepal, 2015).
Figure 4.3

Coverage of technical assistance

activities for

76

		

housing reconstruction of the 14 most affected

		

districts by the earthquake in Nepal (Adapted from

		

Housing Recovery & Reconstruction Platform

		

data on 25 January 2018; with permission)

Figure 4.4

Houses under construction in Gorkha.

81

Figure 4.5

Houses under construction in Okhaldhunga.

82

Figure 4.6

Number of applied key-earthquake construction

86

		

techniques, out of 14.

Figure 5.1

Trusted stakeholders in the knowledge network

		

and the preferred means of communication and

		

understanding, adapted from Figure 2.3

		

(K=knowledge, B=barrier, T=trust, F=failure

90

		mechanism, A=adoption, M=motivation,
		A=ability, O=opportunity).
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Figure 5.2

Organizational structure of financial and

		

socio-technical assistance during housing

94

		

reconstruction in Nepal.

Figure 5.3

Homeowners with their new home under

		

construction, approximately 3 years after the

		

earthquakes (A and B Gorkha, C and D Okhaldhunga).

Figure 5.4

Coverage of technical assistance activities of the

		

12 most affected districts by the earthquakes in

		

Nepal adapted from HRRP (Housing Recovery &

		

Reconstruction Platform), data from 25 January

		

2018; with permission.

95

96

Figure 5.5

Example of a construction knowledge network

		

in communities of both two districts, left Gorkha,

		

right Okhaldhunga. Small grey dots without a

		

denotation represent the households interviewed.

		

The indegree centralization of the example

		

network in Gorkha is 0.73, compared to 0.82 in

104

		Okhaldhunga.
Figure 5.6

Overview of resources shared by different

		

key-stakeholders in the two districts.

106

Figure 6.1

Drivers and barriers (MAO) experiences by

		

end-user, adapted from Figure 2.3 (K=knowledge,

		

B=barrier, T=trust, F=failure mechanism,

110

		A=adoption, M=motivation, A=ability,
		O=opportunity).
Figure 6.2

Conceptual framework of intentions to adopt

		

knowledge, adapted from Gruen et al. (2005)

115

Figure 6.3

Project locations

120

Figure 6.4

Positive and negative constructs of motivation

125

		

for district Gorkha and Okhaldhunga

Figure 6.5

Positive and negative constructs of ability for

		

district Gorkha and Okhaldhunga

Figure 6.6

Positive and negative constructs of opportunity

		

for district Gorkha and Okhaldhunga

Figure 6.7

Motivation of communities that received high,

		

middle or low intensity technical assistance.

Figure 6.8

Ability of communities that received high, middle

		

or low intensity technical assistance.

Figure 6.9

Opportunity of communities that received high,

		

middle or low intensity technical assistance.

Figure 6.10

Main impact of technical assistance.

129

Figure 6.11

Ambiguous impact of technical assistance.

130

Figure 7.1 		

Segmentation of end-users based on their

134

		

intentions to adopt (MAO), adapted from Figure

		

2.3 (K=knowledge, B=barrier, T=trust, F=failure

126
127
127
128
128

		mechanism, A=adoption, M=motivation,
		A=ability, O=opportunity).
Figure 7.2

Steps in market segmentation targeting and

137

		

positioning, adapted from (Kotler & Armstrong, 2010).

Figure 7.3

Examples of distribution of constructs

		

(A,B: motivational constructs, C,D: ability

		

constructs, E, F: opportunity constructs).

Figure 7.4

Example of interval variables based on responses

140
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Figure 7.5

Count of households per clusters for motivation

		

by assistance intensity (A) and district (B).

		

Cluster 2 is high, cluster 3 is middle, cluster 1

145

		is low.
Figure 7.6

Count of households per clusters for ability by

		

assistance intensity (A) and district (B). Cluster 1

		

is high, cluster 3 is middle, cluster 2 is low.

Figure 7.7

Count of households per clusters for opportunity

		

by assistance intensity (A) and district (B). Cluster 3

		

is high, cluster 1 is middle, cluster 2 is low.

Figure 8.1

Knowledge Exchange Framework, introduced

		

in chapter 2 of this dissertation. (K=knowledge,

		

B=barrier, T=trust, F=failure mechanism,

145

146

157

		A=adoption, M=motivation, A=ability,
		O=opportunity)
Figure 8.2
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Summary of Research contributions per chapter

168
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D

Analysis outcomes

D1

respondent characteristics and protocols

The research outcomes are too extensive to include in the appendix.
Data is included in the appendix that is essential to understand the
analysis in the chapters.
Multiple protocols were used in the field research which are also
too extensive to include. They are available on request. The most
important questions that formed the basis of the independent studies
has been described in the individual sections. Protocols include: 1)
household interviews, 2) key stakeholder interviews, 3) focus group
discussions, 4) community data, 5) assessments of earthquake
resistance of reconstructed houses, 6) participatory observations of
reconstruction processes, 7) expert interviews.
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D2

Descriptive analysis of means of independent constructs of Motivation,
Ability and Opportunityper community

Constructs

Communities D1 (Gorkha)
+

n

M

SD

Sk

1

2

3

4

5

6

7

8

Motivation:
Utility

Applicability

Acceptability

+

1426

56.58

25.42

-.66

66.25

70.42

71.00

74.46

50.65

78.63

61.53

53.85

-

1255

7.12

14.62

2.58

10.62

1.45

1.67

0.00

22.78

9.16

14.83

16.41

+

1234

40.66

20.99

.47

49.17

48.76

53.16

49.29

35.57

57.60

33.79

46.89

-

1326

28.74

20.43

1.40

26.05

27.35

23.98

20.81

56.01

16.71

42.54

26.96

+

1419

45.07

30.60

-.09

37.55

32.54

39.10

36.96

23.14

45.34

31.74

34.65

-

747

5.98

23.50

3.72

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

+

1420

25.14

18.45

1.19

21.30

47.21

28.69

35.53

25.77

26.96

22.03

22.89

-

1361

20.42

15.53

0.50

26.49

22.05

19.19

10.63

23.57

13.26

20.26

25.87

+

1213

12.12

28.61

2.38

1.22

10.69

9.41

5.35

16.29

3.12

17.05

2.17

Ability:
Self-efficacy

Physical
capacity

Financial

-

1213

17.16

23.99

1.68

18.50

14.59

13.65

19.41

11.32

17.93

11.99

14.74

+

1247

19.60

22.14

1.56

23.77

26.17

21.03

28.28

16.30

10.56

24.74

21.48

43.27

capacity

Location

Time

-

1236

26.00

22.77

1.01

33.88

26.47

38.18

46.69

18.74

27.02

17.82

+

1213

16.95

23.50

1.65

8.57

24.34

16.71

21.74

11.05

6.96

11.16

16.97

-

1188

8.14

13.95

2.43

8.36

12.44

9.96

9.94

8.94

8.54

8.75

10.42

+

1213

14.17

22.52

2.04

12.08

19.07

11.50

14.67

8.63

3.33

16.57

14.13

-

1216

1.23

5.12

5.18

0.88

0.63

0.50

0.27

3.74

3.70

1.89

2.29

+

1278

52.70

24.57

-0.34

48.96

62.94

50.67

64.39

30.92

61.77

50.76

48.38

-

1373

28.96

23.80

1.24

21.78

28.90

29.77

29.22

25.48

19.87

23.39

20.74

Opportunity:
Training

Manpower

Materials

Location

Funding

+

1152

22.25

33.39

1.30

33.78

34.29

17.64

38.89

5.78

4.08

16.16

35.27

-

1160

22.31

25.60

1.04

15.42

24.36

27.28

22.61

7.44

10.28

5.10

18.76

+

1213

14.17

22.52

2.04

12.08

19.07

11.50

14.67

8.63

3.33

16.57

14.13

-

1216

25.90

20.05

0.24

19.12

15.81

22.82

9.33

34.19

25.57

36.02

20.48

+

973

22.57

33.40

1.36

22.50

20.83

24.22

25.28

7.21

40.00

15.58

24.19

-

1449

9.83

15.94

1.94

22.05

7.96

13.77

10.80

16.87

19.27

18.04

13.19

+

1269

60.21

23.79

-0.09

54.01

69.93

55.66

62.06

45.88

54.66

43.17

58.82

-

1450

19.72

23.55

1.83

14.13

8.07

16.38

7.11

20.66

22.58

21.65

10.46

District 1) 1, Aaruarbang, 2, Bakrang, 3, Bungkot, 4, Gyalchowk, 5, Keroja, 6, Lapu, 7, Sirdibas, 8, Swara
District 2) 9, Bhussinga, 10, Fulbari, 11, Harkapur, 12, Jantarkani-1, 13, Jantarkhani-9, 14, Kalikadevi, 15, Kaptigaun-2, 16, Kaptigaun-8,
17, Khijichandeshwori-6, 18, Khijichandeshwori-7, 19,Khijifalate, 20, Pokali, 21, Ragani, 22, Raniban, 23,Ratmate, 24, Singhadevi, 25,
Thulachap
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Communities D2 (Okhaldhunga)
9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

50.65

53.65

40.71

61.41

58.41

55.43

46.04

36.74

51.09

41.39

51.41

48.23

54.11

57.63

32.21

58.20

27.67

1.65

0.99

5.35

3.07

7.26

4.75

2.80

4.92

2.11

11.37

5.47

8.07

9.21

1.19

5.63

0.97

4.08

29.07

40.94

49.19

43.49

32.77

35.09

31.17

37.88

38.77

27.98

32.61

33.61

31.30

44.58

46.00

32.92

40.84

34.30

22.62

10.47

25.73

31.67

24.46

25.79

19.17

24.69

31.03

31.89

29.01

33.43

24.45

12.71

26.23

11.85

76.46

52.63

19.79

52.28

69.55

43.46

52.51

38.55

57.32

49.51

64.52

52.80

61.75

49.43

26.84

68.15

12.14

1.96

4.55

5.88

4.29

12.77

0.00

4.84

18.18

0.00

0.00

7.46

11.20

10.45

4.08

13.33

0.00

0.00

25.64

29.04

11.30

22.16

23.27

26.18

18.55

12.86

27.13

22.78

22.84

20.50

31.27

30.75

8.03

24.22

4.63

20.13

20.31

7.94

28.35

24.91

17.96

18.91

24.21

14.53

29.92

27.53

17.42

24.71

18.02

7.21

19.26

11.30

1.96

13.79

14.71

16.05

6.38

32.93

3.23

0.00

11.11

9.21

18.81

22.84

26.37

20.70

0.00

4.94

5.71

18.05

35.93

30.81

16.38

4.26

20.97

14.39

30.40

21.56

14.81

9.47

13.37

12.76

28.48

32.75

30.87

30.51

7.60

18.90

18.38

19.30

10.52

30.64

13.21

14.02

19.79

31.85

20.59

26.14

21.58

27.76

8.10

9.58

14.86

37.08

9.82

12.70

26.60

35.87

8.73

34.12

37.54

34.30

21.39

23.41

21.21

20.34

10.04

20.25

13.65

8.63

9.14

20.54

27.61

24.75

19.36

31.75

9.57

2.02

10.37

13.84

13.03

18.31

25.50

24.50

9.51

21.33

24.10

9.12

9.67

6.33

5.58

5.64

4.69

7.56

5.05

5.51

3.14

3.73

5.55

6.59

7.93

3.33

13.15

14.22

2.24

18.43

22.20

18.61

10.82

30.46

3.33

0.00

10.93

12.85

16.75

20.82

23.06

27.54

8.59

13.19

16.83

0.13

0.37

0.59

0.37

1.05

0.70

0.22

0.00

0.00

0.45

2.27

0.80

0.55

0.68

0.42

0.23

0.00

36.34

69.74

62.04

46.76

58.19

59.97

38.82

49.44

49.46

50.16

55.96

54.67

55.59

67.51

53.39

56.48

60.09

37.41

14.51

37.81

38.16

25.94

30.81

50.17

54.72

28.23

21.52

31.03

29.98

24.16

15.00

56.01

21.84

55.51
57.14

2.61

35.97

41.18

24.40

17.02

36.67

4.03

0.00

10.53

16.18

19.90

21.26

22.14

48.13

32.44

37.10

29.92

14.52

9.25

30.36

26.42

19.50

40.64

45.32

22.24

15.20

36.07

33.49

34.48

12.45

15.37

23.58

9.18

2.24

18.43

22.20

18.61

10.82

30.46

3.33

0.00

10.93

12.85

16.75

20.82

23.06

27.54

8.59

13.19

16.83

21.17

35.86

32.48

23.06

30.50

34.71

21.26

16.75

15.57

13.21

27.66

24.34

19.56

33.07

30.92

39.43

34.76
28.57

11.70

26.79

41.37

33.10

24.82

37.27

8.71

10.61

15.53

12.75

11.62

19.02

18.16

33.16

35.56

33.69

13.08

9.18

2.70

8.58

6.02

7.43

10.28

8.65

13.33

13.52

5.84

1.78

1.14

5.57

2.05

6.63

2.59

44.27

71.10

57.30

71.48

69.54

65.79

41.09

28.74

49.15

43.92

65.79

65.09

83.08

72.85

61.04

70.36

72.93

23.99

9.25

44.08

16.89

27.45

32.15

13.36

12.01

18.49

17.73

20.76

22.32

19.66

9.59

44.42

12.23

45.49
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D3

Descriptive analysis of independent constructs of
Motivation, Ability and Opportunity per district
D1:Gorkha

Constructs

D2:Okhaldhunga

t-test

n

M

SD

SE

n

M

SD

SE

p

+

589

65.17

20.82

.86

837

50.56

26.61

.92

***

-

558

10.24

17.69

.75

697

4.48

10.74

.42

+

553

46.40

22.94

.97

681

36.01

17.96

.69

-

555

32.58

25.38

1.08

771

25.98

15.38

.55

***

+

583

34.18

23.76

.98

836

52.66

32.50

1.12

***

-

87

0.00

0.00

0.00

660

5.98

23.50

.91

***

+

584

29.22

19.67

0.81

836

22.29

16.99

0.59

***

-

558

20.18

15.90

0.67

803

20.58

15.28

0.54

+

553

9.42

24.75

1.05

660

14.39

31.33

1.22

**

-

553

14.56

22.69

0.96

660

19.34

24.83

0.97

***

+

587

20.72

19.17

0.79

660

18.60

24.45

0.95

-

555

30.58

23.74

1.01

681

22.27

21.24

0.81

***

+

542

14.41

21.56

0.93

671

19.00

24.77

0.96

***

-

528

9.62

16.06

0.70

660

6.95

11.88

0.46

***

+

553

11.57

20.11

0.86

660

16.35

24.16

0.94

***

-

556

1.91

6.67

0.28

660

0.65

3.20

0.12

***

Motivation:
Utility

Applicability

Acceptability

Ability:
Self-efficacy

Physical capacity

Financial capacity

Location

Time

Opportunity:
Training

50.62

25.79

1.08

707

54.38

23.43

0.88

***

25.81

19.05

0.79

786

31.31

26.57

0.95

***

1.46

660

24.45

33.92

1.32

**

Manpower

+

492

19.30

32.46

-

500

16.52

21.30

0.95

660

26.70

27.65

1.08

***

Materials

+

553

11.57

20.11

0.86

660

16.35

24.16

0.94

***

-

556

24.43

20.57

0.87

660

27.15

19.52

0.76

**

+

313

21.07

32.80

1.85

660

23.28

33.68

1.31

**

Location

Funding

*p<.05

286

571
587

**<.01

-

587

14.92

19.49

0.80

862

6.36

11.79

0.40

***

+

588

54.97

20.23

0.83

681

64.74

25.64

0.98

***

-

588

15.78

15.17

0.63

862

22.40

27.54

0.94

***

***p<.001 strong significant difference between district
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D4

Descriptive analysis of means of independent constructs of Motivation, Ability
and Opportunity, communities separated by intensity of technical assistance

Constructs

High intensity technical assistance
+/-

Middle intensity technical assistance

1

2

3

5

6

8

4

10

11

14

17

18

20

+

66.25

70.42

71.00

50.65

78.63

53.85

74.46

53.65

40.71

55.43

51.09

41.39

48.23

-

10.62

1.45

1.67

22.78

9.16

16.41

0.00

0.99

5.35

4.75

2.11

11.37

8.07

14.8
0.9

24
7

Motivation:
Utility

Applicability

Acceptability

58.2
61.5

+

49.17

48.76

53.16

35.57

57.60

46.89

49.29

40.94

49.19

35.09

38.77

27.98

33.61

33.7
32.9

-

26.05

27.35

23.98

56.01

16.71

26.96

20.81

22.62

10.47

24.46

24.69

31.03

29.01

42.5
26.2

+

37.55

32.54

39.10

23.14

45.34

34.65

36.96

52.63

19.79

43.46

57.32

49.51

52.80

31.7
68.

-

0.00

0.00

0.00

0.00

0.00

0.00

0.00

4.55

5.88

0.00

0.00

0.00

11.20

0.0

+

21.30

47.21

28.69

25.77

26.96

22.89

35.53

29.04

11.30

26.18

27.13

22.78

20.50

22.0
24.2

-

26.49

22.05

19.19

23.57

13.26

25.87

10.63

20.31

7.94

17.96

14.53

29.92

17.42

20.2
19.2

+

1.22

10.69

9.41

16.29

3.12

2.17

5.35

13.79

14.71

32.93

11.11

9.21

22.84

17.0
4.9

-

18.50

14.59

13.65

11.32

17.93

14.74

19.41

35.93

30.81

20.97

21.56

14.81

13.37

11.9
30.8

+

23.77

26.17

21.03

16.30

10.56

21.48

28.28

18.90

18.38

30.64

19.79

31.85

26.14

24.7
9.5

-

33.88

26.47

38.18

18.74

27.02

43.27

46.69

9.82

12.70

8.73

34.30

21.39

21.21

17.8
13.6

+

8.57

24.34

16.71

11.05

6.96

16.97

21.74

20.54

27.61

31.75

10.37

13.84

18.31

11.1
21.3

-

8.36

12.44

9.96

8.94

8.54

10.42

9.94

9.67

6.33

4.69

5.51

3.14

5.55

8.7
13.1

+

12.08

19.07

11.50

8.63

3.33

14.13

14.67

18.43

22.20

30.46

10.93

12.85

20.82

16.5
13.1

-

0.88

0.63

0.50

3.74

3.70

2.29

0.27

0.37

0.59

0.70

0.00

0.45

0.80

1.8
0.2

+

48.96

62.94

50.67

30.92

61.77

48.38

64.39

69.74

62.04

59.97

49.46

50.16

54.67

50.7
56.4

-

21.78

28.90

29.77

25.48

19.87

20.74

29.22

14.51

37.81

30.81

28.23

21.52

29.98

23.3
21.8

+

33.78

34.29

17.64

5.78

4.08

35.27

38.89

35.97

41.18

36.67

10.53

16.18

21.26

16.1
37.1

-

15.42

24.36

27.28

7.44

10.28

18.76

22.61

14.52

9.25

19.50

22.24

15.20

33.49

5.10
23.5

+

12.08

19.07

11.50

8.63

3.33

14.13

14.67

18.43

22.20

30.46

10.93

12.85

20.82

16.5
13.1

-

19.12

15.81

22.82

34.19

25.57

20.48

9.33

35.86

32.48

34.71

15.57

13.21

24.34

36.0
39.4

+

22.50

20.83

24.22

7.21

40.00

24.19

25.28

26.79

41.37

37.27

15.53

12.75

19.02

15.5
33.6

-

22.05

7.96

13.77

16.87

19.27

13.19

10.80

9.18

2.70

7.43

13.33

13.52

1.78

18.0
6.6

+

54.01

69.93

55.66

45.88

54.66

58.82

62.06

71.10

57.30

65.79

49.15

43.92

65.09

43.
70.3

-

14.13

8.07

16.38

20.66

22.58

10.46

7.11

9.25

44.08

32.15

18.49

17.73

22.32

21.6
12.2

Ability:
Self-efficacy

Physical
capacity

Financial
capacity

Location

Time

Opportunity:
Training

Manpower

Materials

Location

Funding

District 1) 1, Aaruarbang, 2, Bakrang, 3, Bunkot, 4, Gyalchowk, 5, Keroja, 6, Lapu, 7, Sirdibas, 8, Swara
District 2) 9, Bhussinga, 10, Fulbari, 11, Harkapur, 12, Jantarkani-1, 13, Jantarkhani-9, 14, Kalikadevi, 15, Kaptigaun-2, 16, Kaptigaun-8, 17,
Khijichandeshwori-6, 18, Khijichandeshwori-7, 19,Khijifalate, 20, Pokali, 21, Ragani, 22, Raniban, 23,Ratmate, 24, Singhadevi, 25, Thulach
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20
53

Low intensity technical assistance
9

12

13

15

16

19

21

22

23

25

50.65

61.41

58.41

46.04

36.74

51.41

54.11

57.63

32.21

27.67

83
97

1.65

3.07

7.26

2.80

4.92

5.47

9.21

1.19

5.63

4.08

79
92

29.07

43.49

32.77

31.17

37.88

32.61

31.30

44.58

46.00

40.84

54
23

34.30

25.73

31.67

25.79

19.17

31.89

33.43

24.45

12.71

11.85

74
.15

76.46

52.28

69.55

52.51

38.55

64.52

61.75

49.43

26.84

12.14

00

1.96

4.29

12.77

4.84

18.18

7.46

10.45

4.08

13.33

0.00

03
22

25.64

22.16

23.27

18.55

12.86

22.84

31.27

30.75

8.03

4.63

26
26

20.13

28.35

24.91

18.91

24.21

27.53

24.71

18.02

7.21

11.30

05
94

1.96

16.05

6.38

3.23

0.00

18.81

26.37

20.70

0.00

5.71

99
87

18.05

16.38

4.26

14.39

30.40

9.47

12.76

28.48

32.75

30.51

74
58

7.60

19.30

10.52

13.21

14.02

20.59

21.58

27.76

8.10

14.86

82
65

37.08

26.60

35.87

34.12

37.54

23.41

20.34

10.04

20.25

8.63

16
33

9.14

24.75

19.36

9.57

2.02

13.03

25.50

24.50

9.51

24.10

75
15

9.12

5.58

5.64

7.56

5.05

3.73

6.59

7.93

3.33

14.22

57
19

2.24

18.61

10.82

3.33

0.00

16.75

23.06

27.54

8.59

16.83

89
23

0.13

0.37

1.05

0.22

0.00

2.27

0.55

0.68

0.42

0.00

76
48

36.34

46.76

58.19

38.82

49.44

55.96

55.59

67.51

53.39

60.09

39
84

37.41

38.16

25.94

50.17

54.72

31.03

24.16

15.00

56.01

55.51

16
10

2.61

24.40

17.02

4.03

0.00

19.90

22.14

48.13

32.44

57.14

10
58

29.92

30.36

26.42

40.64

45.32

36.07

34.48

12.45

15.37

9.18

57
19

2.24

18.61

10.82

3.33

0.00

16.75

23.06

27.54

8.59

16.83

02
43

21.17

23.06

30.50

21.26

16.75

27.66

19.56

33.07

30.92

34.76

58
69

11.70

33.10

24.82

8.71

10.61

11.62

18.16

33.16

35.56

28.57

04
63

13.08

8.58

6.02

10.28

8.65

5.84

1.14

5.57

2.05

2.59

.17
36

44.27

71.48

69.54

41.09

28.74

65.79

83.08

72.85

61.04

72.93

65
23

23.99

16.89

27.45

13.36

12.01

20.76

19.66

9.59

44.42

45.49

hap
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D5

Descriptive analysis of independent constructs of Motivation, Ability and
Opportunity per intensity of technical assistance

High intensity

Constructs

n

M

SD

+

482

65.65

-

461

8.75

+

460

+

Middle intensity

SE

n

M

SD

19.05

0.87

380

57.46

11.97

0.56

313

6.02

57.22

24.31

1.13

304

56.02

460

17.41

30.24

1.41

341

478

32.74

22.30

1.02

378

-

82

0.41

3.68

0.41

245

+

478

29.04

18.24

0.83

-

461

21.29

15.91

0.74

+

457

9.17

23.83

1.11

-

457

14.24

22.10

+

481

19.37

17.75

-

458

29.87

22.99

+

451

13.89

-

440

9.65

ANOVA
(significance
between
groups)

Low intensity

SE

n

M

SD

SE

p

22.80

1.17

564

55.14

11.76

0.66

481

8.23

23.52

0.99

***

13.93

0.64

19.64

1.13

470

57.17

**

18.71

0.86

6.46

14.13

0.77

525

46.71

30.96

1.59

563

6.80

18.12

0.79

***

50.73

31.55

1.33

4.08

18.76

1.20

420

6.23

***

23.35

1.14

*

379

24.88

20.37

1.05

563

359

16.83

14.35

0.76

541

22.01

16.59

0.70

***

22.06

15.60

0.67

***

298

13.67

30.81

1.78

458

14.06

31.21

1.46

***

1.03

298

24.02

26.30

1.52

458

0.81

308

22.24

24.91

1.42

458

15.62

23.41

1.09

***

18.06

24.12

1.13

1.07

308

21.58

23.03

1.31

470

***

25.12

21.77

1.00

***

20.91

0.98

302

20.74

24.70

1.42

15.65

0.75

295

8.28

13.02

0.76

460

17.46

24.69

1.15

***

453

6.56

12.58

0.59

***

Motivation:
Utility
Applicability
Acceptability

Ability:
Selfefficacy
Physical
capacity
Financial
capacity
Location

Time

+

457

10.74

18.21

0.85

298

17.71

24.96

1.45

458

15.29

24.25

1.13

***

-

460

2.10

7.03

0.33

298

0.43

2.37

0.14

458

0.87

3.91

0.18

***

+

465

48.74

25.72

1.19

327

59.67

22.50

1.24

486

51.79

23.83

1.08

***

-

481

25.59

18.56

0.85

356

26.01

24.12

1.28

536

33.95

26.77

1.16

***

+

420

17.73

31.06

1.52

284

31.07

38.59

2.29

448

20.90

30.85

1.46

***

-

426

16.91

21.05

1.02

284

21.91

25.80

1.53

450

27.69

28.22

1.33

***

+

457

10.74

18.21

0.85

298

17.71

24.96

1.45

458

15.29

24.25

1.13

***

-

460

25.08

19.61

0.91

298

26.67

19.88

1.15

458

26.23

20.60

0.96

+

249

20.89

32.61

2.07

286

26.50

35.20

2.08

438

20.96

32.49

1.55

-

480

15.19

19.14

0.87

391

7.17

13.05

0.66

578

7.17

13.50

0.56

***

+

481

55.08

19.92

0.91

318

63.79

25.94

1.45

470

63.05

25.00

1.15

***

481

16.41

15.07

0.69

391

19.53

27.04

1.37

578

22.60

26.30

1.09

***

Opportunity:
Training
Manpower

Materials

Location

Funding

-

*p<.05
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**<.01

***p<.001 strong significant difference between districts
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D8

Cluster histogram for opportunity by community name
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Low

Distrubution of respondents per district for each target groups

Motivation

Low

Opportunity
Low

Ability

Middle

Middle

Low

Middle

G: 10

G:1

O:19

O:2

G:12

G:3

O:3
High

High

High

Low

Middle

High

G:1

G:0

G:0

Low

Middle

High

O:234

O:45

O:9

G:2

G:0

G:0

G:0

G:1

G:0

G:0

O:0

O:5

O:8

O:3

O:2

O:127

O:53

O:62

G:5

G:0

G:0

G:0

G:0

O:7

O:1

O:5

O:4

O:1

G=Gorkha, O=Okhaldhunga
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200

Count
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Gorkha
2

4

5

6

10

11

Okhaldhunga
12

13

14

15

16

17

18

20

21

25

26

27

D10

Distrubution of respondents per technical assistance intensity
level for each target group

Motivation

Low

Opportunity

Low

Ability

Middle

High

Low

Middle

10

0

Middle
High

High
High

Low

Middle

High

Technical
assistance
intensity

Low

Middle

1

1

High
Middle

9

2

68

15

10

1

166

30

10

3

2

0

0

0

1

0

5

High

0

0

2

2

1

2

53

18

33

Middle

5

0

3

6

2

0

74

35

29

Low

Low

5

0

0

0

0

High

4

1

1

1

1

Middle

3

0

4

3

0

Low

Assistance intensity, H=high, M=Middle, L=Low
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negative
acceptability

negative
applicability

negative
utility

positive
acceptability

positive
applicability

positive
utility

D11

9.65

19.50

4.47

Std. Error

5.90

Std. Error

Mean

25.72

St. Deviation

46.54

21.76

Mean

Mean

4.47

St. Deviation

19.50

St. Deviation

Std. Error

4.22

33.77

Mean

Std. Error

5.68

18.37

24.76

St. Deviation

Std. Error

St. Deviation

5.54

29.00

Std. Error

Mean

24.16

52.74

St. Deviation

Mean

1

19

Target group

N

0.00

0.00

0.00

20.83

29.46

45.83

8.33

11.79

8.33

5.00

7.07

45.00

0.00

0.00

50.00

3.57

5.05

53.57

2

2

1.51

23.14

5.77

0.74

11.32

5.81

0.58

8.95

6.05

1.39

21.33

68.52

0.95

14.50

61.13

1.06

16.25

59.20

234

4

0.00

0.00

0.00

0.70

4.72

1.00

1.10

7.39

3.11

3.23

21.65

58.67

1.61

10.78

60.66

2.26

15.13

62.91

45

5

0.00

0.00

0.00

0.00

0.00

0.00

1.84

5.52

3.63

6.69

20.06

56.57

4.25

12.75

58.73

4.73

14.18

59.22

9

6

0.00

0.00

0.00

8.68

15.03

34.44

1.77

3.07

14.67

5.74

9.94

48.21

17.98

31.13

35.71

6.19

10.72

60.99

3

10

0.00

0.00

0.00

2.61

5.85

27.33

10.20

22.81

15.71

10.22

22.85

36.67

5.31

11.88

50.06

4.52

10.11

49.37

5

12

0.00

0.00

100.00

8.44

23.88

14.58

5.48

15.49

16.61

10.72

30.33

41.04

11.00

31.10

47.35

6.48

18.32

45.20

8

13

0.00

0.00

100.00

5.56

9.62

38.89

5.56

9.62

5.56

19.25

33.33

33.33

21.20

36.72

42.22

17.64

30.55

66.67

3

14

0.00

0.00

100.00

12.50

17.68

12.50

0.00

0.00

0.00

37.50

53.03

37.50

20.00

28.28

80.00

18.89

26.71

58.89

2

15

Target groups descriptive statistics of all constructs of Motivation in Okhaldhunga
16

0.39

4.44

0.39

0.98

11.05

4.76

0.53

5.99

2.85

1.46

16.50

68.54

1.10

12.43

59.75

1.27

14.32

57.91

127

17

1.12

8.18

1.57

1.50

10.88

4.14

1.39

10.11

7.05

2.89

21.04

60.78

1.81

13.17

57.51

1.82

13.26

56.25

53

18

0.00

0.00

0.00

0.57

4.51

0.99

0.52

4.07

1.04

1.99

15.68

56.47

1.39

10.98

61.10

1.85

14.57

60.04

62

9.22

24.40

14.29

9.45

25.00

50.00

7.56

20.01

26.99

8.53

22.57

19.90

7.90

20.89

11.90

10.55

27.92

47.30

7

20

50.00

50.00

25.00

0.00

0.00

57.14

1

21

0.00

0.00

0.00

0.00

0.00

0.00

4.15

9.28

9.56

6.67

14.91

56.67

6.79

15.18

60.06

8.96

20.04

65.61

5

25

0.00

0.00

100.00

0.00

0.00

0.00

5.00

10.00

5.00

7.98

15.96

45.83

5.23

10.47

58.01

10.71

21.42

55.71

4

26

100.00

0.00

0.00

50.00

77.78

72.73

1
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4.04

0.93

Std. Error

1.23

Mean

St. Deviation

3.75

0.86

1.54

Mean

Std. Error

0.93

St. Deviation

4.04

St. Deviation

1.34

Std. Error

1.44

Std. Error

Mean

1.97

Mean

6.27

6.26

Std. Error

St. Deviation

27.28

15.53

St. Deviation

St. Deviation

9.73

Mean

3.56

2.70

Std. Error

37.81

11.75

St. Deviation

Mean

8.96

Mean

Std. Error

7.14

2.37

Mean

1.64

2.90

Std. Error

Std. Error

12.63

St. Deviation

St. Deviation

16.02

Mean

1

19

Target group

N

0.00

0.00

0.00

2.84

4.02

15.34

0.00

0.00

0.00

10.00

14.14

10.00

17.86

25.25

17.86

1.14

1.61

26.14

2.38

3.37

30.95

7.14

10.10

7.14

3.82

5.40

14.93

2

2

0.20

3.06

0.70

0.26

3.92

1.59

0.14

2.19

0.38

0.50

7.61

2.78

1.37

20.92

31.61

0.70

10.71

6.79

1.31

20.07

17.49

0.25

3.84

0.84

0.86

13.09

22.01

234

4

0.25

1.66

0.25

1.01

6.75

17.43

0.52

3.46

0.91

1.50

10.07

3.45

2.58

17.33

19.11

1.66

11.15

21.59

3.29

22.07

16.22

1.83

12.25

3.70

1.61

10.78

19.96

45

5

0.00

0.00

0.00

2.12

6.36

21.25

2.52

7.57

5.03

4.62

13.86

22.54

4.17

12.51

12.34

1.85

5.54

11.76

11.15

33.44

27.46

0.00

0.00

0.00

3.83

11.48

15.89

9

6

0.00

0.00

0.00

0.00

0.00

0.00

5.10

8.84

20.63

5.82

10.08

16.93

3.01

5.21

28.24

2.22

3.85

4.44

2.98

5.17

25.76

0.00

0.00

0.00

2.65

4.59

13.46

3

10

0.00

0.00

0.00

6.23

13.92

35.67

0.00

0.00

0.00

11.30

25.28

56.67

11.02

24.65

22.00

5.65

12.64

20.00

10.00

22.36

10.00

0.00

0.00

0.00

5.31

11.88

24.56

5

12

0.00

0.00

0.00

0.00

0.00

0.00

6.19

17.50

32.29

6.19

17.50

32.29

12.51

35.38

52.20

3.66

10.35

7.50

12.50

35.36

12.50

0.00

0.00

0.00

5.54

15.67

25.89

8

13

6.67

11.55

6.67

1.67

2.89

21.67

0.00

0.00

0.00

16.67

28.87

16.67

19.44

33.68

30.56

3.33

5.77

43.33

33.33

57.74

33.33

16.67

28.87

33.33

11.67

20.21

21.67
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0.00

0.00

0.00

31.94

45.18

43.06

7.14

10.10

7.14

17.86

25.25

32.14

4.17

5.89

29.17

19.44

27.50

30.56

14.29

20.20

14.29

25.00

35.36

25.00

9.09

12.86

9.09

2

15

16

0.38

4.23

1.03

0.62

6.94

3.31

1.07

12.07

16.47

1.43

16.14

19.76

1.61

18.14

24.65

0.75

8.47

4.96

2.75

31.02

31.04

0.72

8.11

2.48

1.07

12.07

21.73
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17

0.51

3.72

0.86

1.73

12.57

26.84

2.15

15.63

15.10

2.94

21.44

32.19

1.73

12.59

12.13

2.58

18.82

31.60

4.02

29.26

25.19

3.27

23.84

20.80

1.73

12.59

25.87

53

18

0.44

3.45

0.58

1.77

13.92

30.87

1.69

13.30

10.76

3.06

24.11

46.24

2.54

19.98

14.90

1.58

12.44

18.75

2.93

23.04

22.49

2.16

16.99

6.55

1.84

14.45

25.16

62

0.00

0.00

0.00

6.16

16.29

54.08

3.57

9.45

3.57

6.81

18.03

26.67

0.00

0.00

0.00

5.71

15.12

94.29

0.00

0.00

0.00

0.00

0.00

#####

3.66

9.68

5.16
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20

0.00

75.00

0.00

25.00

0.00

#####

0.00
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0.00

1

21

0.00

0.00

0.00

1.65

3.69

23.71

5.00

11.18

5.00

10.00

22.36

10.00

4.52

10.11

7.33

1.65

3.69

23.71

0.00

0.00

0.00

11.30

25.28

56.67

6.37

14.23

22.93

5

25

0.00

0.00

0.00

5.91

11.81

58.75

5.00

10.00

5.00

10.83

21.67

30.83

5.00

10.00

5.00

11.97

23.94

68.75

0.00

0.00

0.00

0.00

0.00

#####

5.28

10.56

28.06
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0.00

#####

40.00

80.00

0.00

#####

0.00
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13.76

3.16

Std. Error

5.81

26.47

Std. Error

Mean

St. Deviation

25.32

Mean

St. Deviation

2.50

40.40

Std. Error

9.14

10.91

5.87

Std. Error

Mean

St. Deviation

25.59

3.57

10.53

Std. Error

Mean

St. Deviation

15.57

St. Deviation

0.86

22.96

Std. Error

1.54

Mean

Mean
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Std. Error
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30.40

St. Deviation

St. Deviation

1.32

26.21

5.74
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Std. Error

1.32

Mean
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Std. Error

Mean

37.86

Mean

26.58

5.85

Std. Error

St. Deviation

25.48

St. Deviation

29.89

N

Mean

1
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Target group

6.94

9.82

18.06

4.76

6.73

38.10

7.14

10.10

7.14

0.00

0.00

0.00

17.31

24.48

32.69

2.84

4.02

15.34

25.00

35.36

25.00

12.50

17.68

37.50

12.63

17.86

23.74

8.55

12.09

47.01

2

2

1.05

15.99

24.64

1.42

21.76

57.64

0.85

12.96

9.24

1.87

28.63

14.95

1.24

18.89

29.06

0.26

3.92

1.59

1.91

29.18

35.93

0.53

8.17

2.70

1.21

18.55

27.09

1.49

22.79

51.71
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4

1.92

12.85

7.47

2.59

17.39

79.41

1.37

9.18

3.95

4.26

28.61

13.52

2.63

17.62

37.19

1.01

6.75

17.43

3.49

23.40

25.81

2.96

19.83

47.30

2.40

16.07

25.41

2.73

18.34

55.00

45

5

3.79

11.37

7.41

2.98

8.94

94.07

3.33

10.00

6.67

11.55

34.64

71.30

5.77

17.31

44.94

2.12

6.36

21.25

0.00

0.00

0.00

8.38

25.15

74.07

2.12

6.36

7.75

6.31

18.93

75.43

9

6

4.08

7.07

28.03

8.23

14.26

26.51

5.77

10.00

10.00

8.33

14.43

8.33

5.28

9.14

22.81
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0.00
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9.88

17.11

35.56

0.00
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0.00

6.71

11.62

33.67
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17.04

30.57
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10.11

7.33

10.44

23.35
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9.80

21.91

14.00

12.25

27.39

80.00

14.58

32.60

30.00

6.23

13.92

35.67
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0.00

12.25

27.39
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9.16

20.47

24.44

8.87

19.84

57.11

5
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11.65
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27.08
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5.46

15.43
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14.56

9.17
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32.04

43.75
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46.73
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42.78
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0.00

0.00
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19.25

11.11

15.17

26.28
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3

14

0.00

0.00

0.00

16.67

23.57

83.33

0.00

0.00

0.00

33.33

47.14

66.67

16.67

23.57

16.67

31.94

45.18

43.06

0.00

0.00

0.00

25.00

35.36

75.00

12.50

17.68

12.50

27.50

38.89

47.50

2

15

16
127

1.27

14.31

18.96

1.80

20.31

51.66

1.11

12.54

11.23

2.31

26.01

20.31

1.47

16.51

29.34

0.62

6.94

3.31

2.08

23.39

30.55

1.00

11.30

4.46

1.52

17.13

27.35

1.85

20.89

47.47

Target groups descriptive statistics of all constructs of Opportunity in Okhaldhunga
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2.33

16.93
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12.69

7.74
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2.14

15.58
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12.57
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19.43

42.14
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2.18

17.20

12.04

1.93

15.17
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28.45
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11.15
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13.58
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34.03

27.18

9.74
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3.57

9.45
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25.00

5.54

14.66
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14.29

33.33
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37.50
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21

4.86

10.87

18.33

7.24

16.18

69.90
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0.00

0.00

6.67

14.91

6.67

7.58

16.95

50.57

1.65

3.69

23.71

6.86

15.35

10.67

0.00

0.00

0.00

0.59

1.31

10.54

2.04

4.55
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12.50

6.25

5.77

11.55

90.00

6.25
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12.50

6.25

8.33

16.67

8.33
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11.81
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25.00

12.50

12.50

25.00

20.83
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17.41
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5.02
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D14

Total

14

13

12

11

10

9

8

7

6

5

4

3

2

1

N
%
N
%
N
%
N
%
N
%
N
%
N
%
N
%
N
%
N
%
N
%
N
%
N
%
N
%
N
%

0
0.0%
2
0.3%
29
4.9%
33
5.6%
48
8.1%
71
12.0%
90
15.3%
102
17.3%
105
17.8%
62
10.5%
30
5.1%
15
2.5%
3
0.5%
0
0.0%
590
100.0%

Gorkha
49
6.1%
76
9.5%
17
2.1%
12
1.5%
24
3.0%
51
6.3%
53
6.6%
106
13.2%
118
14.7%
112
13.9%
86
10.7%
82
10.2%
17
2.1%
1
0.1%
804
100.0%

Full sample
Okhaldhunga
0
0.0%
0
0.0%
2
2.1%
6
6.3%
15
15.6%
21
21.9%
15
15.6%
8
8.3%
12
12.5%
6
6.3%
8
8.3%
3
3.1%
0
0.0%
0
0.0%
96
100.0%

9
1.3%
16
2.3%
12
1.7%
12
1.7%
24
3.4%
51
7.3%
53
7.6%
106
15.2%
118
16.9%
112
16.0%
86
12.3%
82
11.7%
17
2.4%
1
0.1%
699
100.0%

Only foundation finished
Gorkha
Okhaldhunga

Number of households that applied techniques in Nepal, out of 14 key-indicators.

0
0.0%
0
0.0%
0
0.0%
0
0.0%
2
6.3%
2
6.3%
4
12.5%
1
3.1%
6
18.8%
6
18.8%
8
25.0%
3
9.4%
0
0.0%
0
0.0%
32
100.0%

Gorkha

2
0.3%
6
1.0%
6
1.0%
8
1.4%
13
2.3%
27
4.7%
28
4.9%
82
14.2%
108
18.8%
110
19.1%
86
14.9%
82
14.2%
17
3.0%
1
0.2%
576
100.0%

House finished
Okhaldhunga
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