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a b s t r a c t

Nepal is located in a highly active seismic zone. This has been evident from the 7.8 magnitude tremor
that was felt on April 25, 2015 with numerous aftershocks. In light of a lot of financial aid that started
pouring in from numerous humanitarian organizations, the supports received from remittances have
been largely forgotten. This research aims to determine the role of remittances in ex-ante disaster
preparedness through the linkage between remittances and safer building practices. The primary source
of information comes from two questionnaire surveys: (1) administered to migrant workers in Qatar and
South Korea and (2) administered to remittance dependent and non-dependent households in Kath-
mandu valley and Jhapa. The study shows that there is a significant contribution of remittances in
building construction practices. From the surveys conducted in Kathmandu valley and Jhapa, it is seen
that remittance dependent households allocated 20% of remittance income received in last 12 months for
construction practices. Similarly, migrant workers in South Korea and Qatar allocated 18.1% and 7% of
remittances for construction purposes back home. In terms of ex ante preparedness, remittance de-
pendent household have a statistically significant and positive impact on the ownership of concrete
houses. In contrast, regarding use of engineer and awareness of building code for safe construction, the
likelihood of the remittance contributing to better quality and strong house using engineer and
awareness of building code for safe construction tends to decrease. Thus, the study shows that re-
mittances are fueling unsafe construction practices in Nepal and increasing earthquake risk.

& 2015 Elsevier Ltd. All rights reserved.
1. Introduction

Nepal located on a highly active seismic zone, where the Indian
and Eurasian plates converge, hit by 7.8 magnitude earthquake on
April 25 2015, and big aftershocks on April 26 and May 12 tolled
8898 of death, injured over 22,309 and 893,786 house damaged
leaving millions of people displaced, mostly from 14 most affected
districts including Kathmandu valley [14]. According to the Post-
Disaster Need Assessment (PDNA) report prepared by the National
Planning Commission (NPC), housing and human settlement sec-
tor suffered loss of Rs 350.37 billion [1]. Most of the houses da-
maged in the earthquake were kachhi (mud and stone bonded
houses) and those constructed without following the building
code. This earthquake is the worst disaster to hit Nepal since the
1934 earthquake, which is followed by 373 aftershocks with local
magnitude Z4. Now, the disaster response as a whole has moved
on to a second phase of providing temporary shelter that help
people survive the monsoon. Nepal has urbanized at an alarmin-
gly rapid and haphazard pace, becoming the fastest urbani-
zing country in South Asia. This haphazard urbanization, which
has created unplanned cities with high population density, has
increased vulnerability to earthquake drastically. With rapid ur-
banization, a key issue to minimize the creation of new risk is by
ensuring new buildings are constructed with earthquake safety
standards incorporated. In order to reduce earthquake vulner-
ability, particularly in urban areas, the current approach has fo-
cused on the policy and legislative aspects of earthquake resistant
structures and the institutional capacity to enforce these regula-
tions. Nepal has established National Building Codes 2064 but
effective enforcement and compliance with these standards is
lacking. In particular, there are efforts, supported by the Govern-
ment of Nepal and international and national organizations, aimed
at strengthening capacity on the supply side of earthquake
building safety. These initiatives include training engineers and
masons in safety standards and developing systems within mu-
nicipalities to enforce building codes, such as incorporating
building codes into the building permit system. There has been
less focus on the demand side of construction safe practices,
whereby potential homeowners demand that the building of their
houses follow earthquake resilient techniques. However, a current
gap in this area is understanding the driving force behind building
construction, i.e. what group(s) are building houses in Nepal.

Nepal has a long history of labor migration and during the first
decade of 21st century, exporting 'Nepalese hands' to different
countries to earn remittances became a major focus in Nepal. Lack
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of home base employment opportunities and globalization more
than 2 million Nepalese have migrated for foreign employment,
leaving their family behind to the middle income countries, mostly
to Malaysia or the Gulf States or South Korea. According to the
Department of Labor and Employment (DoFE), there has been a
steady increase in the total number of labor permits issued for
foreign employment. A total of 2226,152 labor permits were issued
over the six-year period, representing a staggering 137% increase
between 2008/09 and 20013/14, which represents about 8% of
Nepal’s total population [2]. The increasing trend of labor migra-
tion for foreign employment makes remittance a significant source
of income of Nepalese household which has penetration and
coverage across the country, sharing 29.1% of countries GDP. In
addition to these formal accounting, there is a large share of
money transferred to Nepal through Hundi or other informal
transactions. According to an economic survey from 2013/14 re-
mittance inflow has attained a higher growth rate of 34.1% to Rs.
356.72 billion in the first eight months of the current fiscal year as
compared to a 22.2% rise in the same period of the previous fiscal
year [3]. The last decade has not only seen a significant increase in
remittance flows to Nepal; there has also been a tremendous
growth of urban areas, with many cities, including the Kathmandu
Valley, achieving annual growth rates of 4% [4].

1.1. Remittance's role in disaster response and use in construction
practices

There is substantial evidence of how remittances sent by mi-
grants abroad contribute to ex-post responses by which house-
holds try to insure against shocks in disaster prone regions. Stu-
dies shows that remittance react adverse exogenous shocks posi-
tively and play important part in how people survive and recover
[11,8,9]. Remittance usually increases in times of crisis and directly
contributes to household income. For example; In Pakistan after a
devastating earthquake in 2005 migrant remittances were im-
portant factors in disaster recovery and reconstruction [6]; In
Bangladesh remittance is a key element in the economy’s resi-
lience to monsoon floods [5]; In Haiti remittances and other
supports from migrants abroad played a more effective role in the
post-disaster recovery and rehabilitation [12]. Remittance-receiv-
ing households in the Aceh region of Indonesia were found to have
recovered faster from the 2004 Tsunami though because of im-
mediate relief provided by migrant remittances [7]. Increased re-
mittances helped to smooth household consumption and com-
pensate for the loss of assets after an earthquake in El Salvador in
2001 [13]. In the Philippines, remittances increase when country is
struck by a hurricane shows that remittances inflows from abroad
replace about 60% of rainfall- induced losses of household income,
consistent with an insurance motive of remittances [10,11]. In
Nepal, there is a huge increment in remittance inflow during the
tenth and eleventh month of FY 2014/15. Remittances aggregating
about Rs. 63 billion flowed into the country during each of those
months compared to an average inflow of Rs. 47 billion in the
earlier months [30]. A study conducted by Centre for the Study of
Labor and Mobility, immediately after the earthquake showed that
“money” sent by Nepalese migrant was very important for their
family members to deal with the aftermath of the earthquake. This
surge has been attributed to migrant workers transferring money
to rebuild their damaged houses after the quake.

There is an emerging consensus in the literature that migration
and remittances are part of an overall livelihood strategy. But it is
still a matter of debate, in the current literature, how remittances,
particularly in developing countries, are spent [15] (Adams, 2011).
However there is a general consensus across the literature that
international remittances do lead to a reduction of poverty [16]. In
numerous studies, it has been found that remittances have been
used to purchase food, repay loans, pay for health and education,
purchase consumer goods and construct or repair houses: Afgha-
nistan [17]; India [18]; Nepal [19]; and Pakistan [20]. With in-
creased disposable income, households receiving remittances have
demonstrated higher likelihood of investing in housing construc-
tion or expanding current accommodations. A study in Amman
revealed that 44% of remittance receiving households were in-
volved in either building a new home or extending current living
arrangements [21]. Brendan [22] revealed that remittances in El
Salvador were a vital source of income to fund housing improve-
ments or land acquisition for housing compared to non-receiving
remittance counterparts. In Kenya, remittances from Africa were
primarily used for the construction of new houses, while those
originating outside the continent were utilized for investment
[23]. In Touba, remittances have also enriched recipient house-
holds as they allocate significant shares of remittances received,
between 24.9% and 48.2%, into building houses and other eco-
nomic investments [24]. In Bangladesh, land purchase and
homebuilding accounts among the five major areas of near past
use of remittance [25].

As globally, in Nepal, remittances are an important contributor
to the acquisition of land and housing construction. A study con-
ducted by Sonar, R.K [28] found that larger number of remittance
receivers use their fund to purchase land or buildings in town
areas over and above any other investment. Similarly, study con-
ducted by Nepal, R [29] in low land of Nepal found that a con-
siderable amount of remittances were used by the migrants
households to buy land and to either construct or renovate house
than non migrant households. According to Nepal Living Standard
Survey 2011, approximately 79% of remittances in Nepal are used
for daily consumption needs with another 7% utilized for loan
repayments. Additional uses include acquisition of land, education,
construction and establishing businesses. Bhubanesh Pant [26],
state there is less risk in purchasing land and construction of
houses compare to other investment. Similarly, household budget
survey 2006 [27] found that remittances in urban centres were
used largely to buy land and a house (52%). A study conducted by
UNIFEM/NIDS 2006 found that female migrant worker spends
11.6% of saving brought back from foreign countries for construc-
tion of houses, thus remittance is fueling construction practices.
However, this growth has happened in an unplanned and hapha-
zard manner, resulting in increased level of earthquake vulner-
ability. In the aftermath of earthquake in April, issues related to
the links between migration and disaster-preparedness as well as
coping strategies adopted by the affected population have come to
the fore. While the impact of an earthquake is well understood,
utilizing the process of remittance to influence households’ re-
siliency and preparedness have not been studied yet in Nepal or
globally.

There is little evidence that migration and remittances can
foster ex-ante preparedness that reduces the extent of damages in
the event of a natural disaster through improved economic and
social resilience. In disaster-prone regions or countries, ex-ante
actions taken by households with migrants (community and the
government) in preparation for a possible disaster can sub-
stantially reduce the loss of human life and vulnerability in the
aftermath of the disaster. For example, remittances can contribute
to disaster preparedness by households by making resources
available for investments in house improvements so as to increase
their disaster resilience. Studies indicate that households with
migrants are slightly better off in terms of socio-economic in-
dicators when compared to non-migrant. Mohapatra, Joseph and
Ratha [9] found that households in Ghana and Burkina Faso that
receive international remittances are more likely to have houses
made of concrete as opposed to less resilient mud and brick
houses.
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As a result of this information gap on the link between re-
mittances and disaster preparedness, there has not been a con-
certed effort, policy or implementation-wise, from government or
international and national organizations to utilize the process of
remittances in reducing disaster (earthquake) risk before the dis-
aster occurs. With the value of disaster preparedness clearly
identified across the literature, more emphasis needs to be placed
on how remittance spending can positively impact disaster miti-
gation efforts. Thus, this study aims to determine linkage between
the use of remittances and earthquake risk reduction measures
applied by migrant worker and remittance dependent household
in Nepal.
2. Materials and methods

The methodological framework adopted in the course of the
study is shown in Fig. 1. The first step of the method involved a
review of secondary information that led to the identification of
research questions, objectives and tools. A national stakeholder
consultation was organized to share the research objective and
methodology with wider stakeholder groups and finalize the re-
search tools and study sites. Based on consultations with stake-
holders and information from DoFE, the EPS-Korea Section, Mi-
grant Returnee Associations survey population for individual sur-
vey with migrant worker in destination were stratified into two
categories; low to medium income earner (migrant worker in
Qatar) and medium to high income earners (migrant worker in
South Korea) and respondents for remittance dependent and re-
mittance not dependent were identified for the household ques-
tionnaire survey in Kathmandu valley and Jhapa, Nepal. Both pri-
mary and secondary data were collected for the study. Although
Fig. 1. : Methodological framew
migrants live and work in different and distant geographical lo-
cations, they continue to participate in family decision-making and
the familial pooling of resources with far-away relatives [25]. Thus,
the primary source of information was collected from individual
questionnaire surveys in destination and household questionnaire
survey in Nepal. Pretesting of the questionnaire was carried out
with remittance dependent and remittance nondependent
households in Kathmandu Valley. Data were collected with an
experienced research team in the target study sites, coded and
entered into SPSS for analysis. Based on the analysis, a draft report
was prepared and shared with stakeholders for comments and
critique before finalization.

2.1. Questionnaire survey

The study identified four different target groups for the ques-
tionnaire survey in order to obtain a clear and well-rounded un-
derstanding of remittances and earthquake risk reduction. These
groups are:

Category A: low to medium level income earners (Migrant
worker in Qatar).
Category B: medium to high level income earners (Migrant
worker in South Korea).
Category C: remittance dependent households (household
having at least one family member living abroad since last
6 month for foreign labor employment, where remittance is the
major source of income) and
Category D: remittance not dependent households (Respondent
from Kathmandu valley and Jhapa who do not have any family
member living outside from home for more than week for
work).
ork of the research study.



Fig. 2. : Study area in Nepal.
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This study targeted migrant workers in Qatar (category A), the
state that has become the largest labor destination for Nepalese
migrants, for medium to low income earners and South Korea for
medium to high income earners (category B), which is considered
to be one of the best labor destinations for Nepalese migrant
workers. In order to draw a comparative analysis and determine
the significance of remittances on earthquake risk reduction
through building construction, the study also conducted surveys
with remittance dependent and remittance not dependent
households in well-established urban center of Kathmandu Valley
and a small/medium sized but growing urban area of Jhapa District
. (Category C and D respectively) (Fig. 2).

2.2. Questionnaire design

A Stakeholder consultation was conducted with organizations
related to migration, remittance and disaster preparedness. With
participants ranging in background from migrant workers, re-
searcher to media personnel, participants split into 3 groups. Each
group was given a draft questionnaire (questionnaire for migrant
workers, for remittance dependent households and remittance not
households). In these groups, participants went through each
question to determine if the question as appropriate and relevant
for the objectives of research. The feedback attained from this
exercise was invaluable and revised the questionnaire in both
substance and structure. Based on consultation finalized the
questionnaire for (1) migrant workers in Destination and (2) re-
mittance dependent and remittance not dependent households in
Nepal. Questionnaire was divided into 5 different headings per-
sonnel information, remittance utilization, building information
and remittance utilization decision making process. The ques-
tionnaires were translated in local language, tested, revised and
then survey was carried out through face-to-face interviews.

2.3. Questionnaire survey in destination

Conducting questionnaire survey in destination was challen-
ging. Finding the suitable organizations and individuals required
utilizing professional networks established by NGOs and partners
in Nepal. However, once in contact with organizations interested
in conducting surveys, we were made aware of the logistical dif-
ficulties in each of the countries. For example, in both countries
(especially in Qatar), migrant workers work long hours (up to 16 h
a day) and live in compounds. Finding the time to reach these
migrants to do the survey was a challenge. In addition, there are
certain sensitivities in conducting research with migrants in these
countries especially in Qatar because of media hype during the
research period. Random sampling techniques along with the
snow ball approach were used for identifying the respondents in
the study sites. In both destinations, questionnaire survey was
conducted at labor camps, working sites, company sites and social
areas such as parks. Given the time pressure many migrant
workers face in these areas (working long hours), some cases re-
quired leaving the questionnaire with the migrant worker to be
completed and collected a few days later. In Qatar, the ques-
tionnaire survey was conducted in Doha, the capital city of Qatar
and nearby cities – whereas in South Korea, it was conducted in
Seoul, Ghimae, and Bussan. A total of 203 surveys were completed
in Qatar and 204 surveys completed in South Korea with migrant
worker from Kathmandu valley and Jhapa district during May and
June of 2014.

2.4. Questionnaire survey in Nepal

For the household questionnaire surveys in Nepal, the study
focused on two destinations; the well-established urban center of
Kathmandu Valley and Jhapa District, which ranks as a top re-
mittance receiving district in Nepal. By capturing results from
Kathmandu valley and Jhapa district, the study tries to provide
insight into two different contexts; a large municipality and a
small/medium sized but growing urban area. Stratified random
sampling techniques along with the snow ball approach were used
to identify respondents. Household questionnaire survey with
remittance dependent (category C) having family member as mi-
grant worker in South Korea and Qatar were conducted with the
head of household and/or spouse of the migrant worker. In the
case of remittance not dependent households, surveys were con-
ducted with the head of household and/or senior member of the
household (category D). Questionnaire surveys were conducted at
respondent residence during May and June of 2014. A total of 402
and 396 surveys were completed in Kathmandu Valley and Jhapa
respectively.

Secondary data were collected from DoFE, MoLE, NRB, Central
Bureau of Statistics (CBS), MoF, National Emergency Operation



Table 1
Gender of respondents in Nepal.
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Center (NEOC) published reports and information materials re-
lated to migration, remittances and disasters.
Study Site Remittance not dependent
household

Remittance dependent
household

Male Female Male Female

Kathmandu valley 67% 33% 50.5% 49.5%
Jhapa 66% 34% 49.5% 50.5%

Fig. 4. : Duration of current foreign employment.
3. Results and discussion

3.1. Respondent profile

3.1.1. Education
Based on the response from migrant workers in South Korea,

the majority of respondents (46%) have higher secondary educa-
tion followed by a Bachelor's degree (27%), secondary level (16%),
and Master's degree (6%). In contrast, a majority of respondents in
Qatar received only secondary level (38%), followed by higher
secondary (24%), and lower secondary (9.5%). The differences in
education level is consistent with the study assumption that mi-
grant worker in South Korea will earn higher income and em-
ployed in more skilled positions, would have higher education
levels.

3.1.2. Age group
The following graph outlines the age groups of migrant work-

ers in South Korea and Qatar.
From Fig. 3 it can be observed that the majority of migrant

workers are from the younger age groups. There was an observed
age difference among migrant workers from Qatar and South
Korea, mainly in the age group of 25–30. This difference may be a
result of language test requirements for gaining employment in
South Korea where recently graduated college students would
have a higher likelihood of passing language tests.

3.1.3. Gender
In South Korea, 95% of the migrant worker participate in

questionnaire survey were male with only 5% female and in Qatar,
98% of those surveyed were male with only 2% female. The ob-
served gender imbalance in the study is because of the majority of
formal male migrant for foreign employment. According to the
DoFE, of all migrant workers who left for Qatar from 2006 to 2014,
less than 1% of them were female and according to the EPS Korea
Section records, a total of 25,216 labor migrants South Korea under
EPS where only 1531 were female since 2008 (Table 1).

There was more balance between male and female respondents
in Nepal, which was expected for this study. The following table
outlines the gender of respondents in Nepal:

As the above table highlights, remittance dependent house-
holds had a higher percentage of female participate in survey than
remittance not dependent households. Again, this is consistent
with skewed gender balance of migrant workers as the majority of
migrant workers surveyed were male, meaning remittance
dependent households would be more likely to be headed by a
female (Fig. 4).
Fig. 3. : Age group of the respondent in destination.
3.1.4. Duration in current foreign employment
Figure above shows the migrant workers in Qatar are in current

foreign employment for longer duration than migrant worker in
South Korea. Among 203 migrant worker surveyed in Qatar, more
than 56% respond they have been working in current employment
for more than 3 years, 17% from 2–3 years, 13% from 1–2 years, 5%
have been working from 6–12 months whereas 8% of them have
been in current job for less than 6 months. In case of migrant
worker in South Korea, 30% of the respondents have been working
in current foreign employment from 2–3 years, 28% from 1–2
years, 21% for more than 3 years, 12% have been working from 6–
12 months and only 8% of them have been in current job for less
than 6 months.
3.2. Relationship/link between remittances and building
construction

The study identified there is clear linkages between re-
mittances and building construction practices, particularly from
migrants in South Korea. Among the 204 respondents in South
Korea, 139 provided detailed accounts of remittance investments
over the previous 12 months (i.e May/June 2013–May/June 2014).
For migrant workers in South Korea, 37% of remittances were used
for savings. The term ‘savings’ is generic and could include allo-
cations towards construction related practices. This is followed by
14% for food, 4% for consumable goods, 13.3% for the construction
of a new home, 3.3% for the addition of a floor to the existing home
and 1.5% for repairs of an existing home; or a total of 18.1% of
remittances explicitly allocated for construction related practices.

In contrast, of the 203 respondents in Qatar, only 106 provided
detailed information on remittance investment in the previous 12
months. (Naturally migrant workers who have been abroad for
more than a year simply may not have detailed information on
contribution of remittance on household investment and ex-
penditure as well as they were reluctant to reporting the amounts
and uses of remittances to outsiders). Unlike in South Korea where
a large portion of remittances were used for construction related
practices, only 7% of remittances were allocated towards con-
struction related practices. This is followed by 23% savings, 9% for
food, 13% for consumable goods, 14% for buying motorbikes. The
difference in construction practice between migrant workers in
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South Korea and Qatar is consistent with the study assumption
that medium to high income earners (Category B) would be more
likely to invest in construction and housing than lower income
earners (Category A).

The overall high allocation of remittances towards construction
related practices was reinforced by respondents from remittance
dependent households in Kathmandu and Jhapa. In Kathmandu,
remittance dependent households stated that, in the previous 12
months (i.e. May/June 2013–May/June 2014)., 18% of remittances
were allocated towards construction related practices (building a
new home, addition of a floor, and repair of existing home) fol-
lowed by 19% for food, 14% saving, 12% for repayment of loan. In
Jhapa, remittance dependent households stated that, in the pre-
vious 12 months, 22% of remittances were allocated towards
construction related practices, followed by 19% for food, 19% saving
and 9% for repayment of loan.

Based on the response from migrant workers, specifically
within the Category B and remittance dependent households, in-
dicating a greater likelihood of investing in construction related
activities thus fueling the construction habits.

3.3. Intend to build new house

Just as important as how remittances have been used for con-
struction practices is the intention to build new house. This study
set out to determine if remittance dependent households were
more likely to build a new home in the short to medium term.

Of the migrant workers surveyed in South Korea, 66% stated
that they intend to build a new house in the next two to five years
with 34% stating they do not have intention to build a new house
during that period. Similarly, 38% of migrant workers in Qatar
stated intent to build a new house in the next two to five years
with 62% responding that they had no intention to build new
house within that period. This highlights the significant difference
between the two category migrant workers intend to build a new
house where chi square test statistic (chi square¼40.456) was
p¼ .000, less than the alpha level of significance of 0.005, with
medium income earners in South Korea displaying a higher like-
lihood of utilizing remittances for construction related practices.
Although, it should still be noted that a high percentage of mi-
grants from Qatar also intend to build a new house in the next two
to five years.

The intent to build a new house is significantly higher for re-
mittance dependent households than remittance not dependent
households (the probability of the chi square test statistic (chi
square¼24.670) was p¼ .000, less than the alpha level of sig-
nificance of 0.005 which shows evidence of significant difference
between remittance dependent and remittance not dependent
households), particularly in Kathmandu where 59% of remittance
dependent households expressed the intention to build a house in
the next two to five years. This is compared with 35% of remittance
not dependent households who intend to build a house in the next
two to five years. The figures are more balanced in Jhapa, where
52% of remittance dependent households expressed the intent to
build a new house in the next two to five years versus 41%. The
reason for the large gap between Kathmandu and Jhapa would
need further research, but the difference in costs associated with
land and construction may play a role where higher costs in
Kathmandu would require additional remittance income for con-
struction to take place.

Regardless, the study on migrant workers, particularly the Ca-
tegory B (medium to high income earner/South Korea) and re-
mittance dependent households Category C clearly indicates the
critical role remittances play in driving construction and the in-
tention to build new house in the short to medium term.
3.4. Building code compliance and remittance use

With a clear linkage between remittances and construction
practice established, study also examine whether this is exacer-
bating earthquake risk in Nepal where house structures are
moving from traditional mud stone/brick wall with wooden piers
and beams and sloppy roofs of wooden trusses of light materials to
cement mortar and RCC pillar and beam with cemented ceilings.
The later has greater dead load, and if not constructed properly as
it is happening, increases the susceptibility to hazards. National
Building Code of Nepal emphasize use of engineer for design and
construction of earthquake-resisting engineering structure as an
important aspect of building code implementation. But, appro-
priate engineers are rarely consulted for supervision and designs
are not properly followed in construction. Of those surveyed in
Kathmandu, 31% of remittance not dependent households and 35%
of remittance dependent households did not use an engineer
while constructing their home. These figures are higher in Jhapa
where 53% of remittance not dependent households and 58% of
remittance dependent households did not use an engineer in the
construction of their home. The difference between Kathmandu
valley and Jhapa based respondents requires further research but
several reasons could be attributed to the difference including
implementation of building codes by local government, awareness
levels or different stages of urbanization between Kathmandu
valley and Jhapa. However, awareness of the existence of building
codes remains low with over 50% of households in Kathmandu
valley and Jhapa expressing a lack of explicit awareness of building
codes. The lack of awareness of building codes would lead to the
reasonable assumption that construction of homes is not prior-
itizing earthquake safe issues. Despite this lack of awareness on
building codes, 63% of households in Kathmandu valley and Jhapa
expressed confidence that their homes are safe from earthquakes.

The combination of remittance utilization for construction
practices with an overall low awareness of building codes and no
use of engineer for construction by remittance dependent house-
holds along with remittance not dependent households, and high
intent to build a new house for remittance dependent households
it can be assume that remittances are fueling unsafe construction
practice and increasing earthquake risk in Nepal.

This result highlights the need for Government and non-gov-
ernmental organizations to develop a more concerted effort in
ensuring greater public awareness and demand for building code
compliance with new construction. Greater public awareness
should focus both on remittance dependent and remittance not
dependent households and migrant workers, who maintain sig-
nificant influence on how remittances are used.

3.5. Ex-ante preparedness of remittance dependent households for
earthquake

3.5.1. Differential impact of remittances
Using the household questionnaire survey data, ex-ante pre-

paredness of households in well-established urban center in
Kathmandu valley and small/medium sized but growing urban
area of Jhapa was determined. The endogeneity of remittance re-
ceiving status has been controlled for in the analysis. The pro-
pensity score matching method has been used to construct com-
parable households on the basis of observable household char-
acteristics of the respondents.

Materials used in the construction of the house reflects the
preparedness of households in the face of rapid-onset disasters –

more so in the case of earthquake. Comparatively, concrete houses
tend to be more resilient while houses made of mud and stones/
bricks tend to be more prone to damage in the event of an
earthquake.
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Fig. 5. : Household amenities of remittance dependent and remittance not dependent household.
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After controlling for endogeneity of remittance receiving status,
it can be observed from Fig. 5 that roughly around 86% of the
households with both remittance dependent as well as remittance
not dependent household status own a concrete house. In the case
of mudhouses, around 12% of remittance dependent as well as
remittance not dependent households in Kathmandu valley own a
mudhouse. It appears to be different in the case of Jhapa. 6.6% of
remittance not dependent households in Jhapa own a mudhouse
versus 2.5% in the case of remittance dependent households.

3.5.2. Significance of remittance on owning concrete house and
mudhouse

Overall, the probit regressions show that remittance dependent
household have a statistically significant and positive impact on
the ownership of concrete houses. Similarly, it also shows that
remittances have a negative and significant impact on having
mudhouses (Table 2).

3.5.3. Resiliency check through use of engineer and building code
awareness

In terms of resiliency, it would not be wrong to say that the
owners of concrete houses tend to be better prepared to cope with
the earthquake in terms of safety. However, it is essential to take
Table 2
Probit regressions to check the impact of receiving remittances on housing amenities o
the quality of the construction in consideration when judging the
resiliency of the house or building structure. Yet, they appear to
have been driven less by a concern to construct an earthquake-
resistant structure and more with being able to afford a ‘modern’
house (Table 3).

Here, the odds of a remittance dependent household using an
engineer can be calculated as follows:

exp (�0.318)¼0.728. Hence, the odds of a remittance depen-
dent household using an engineer reduces by (1�0.728)¼27.2%

The results show that the odds of a remittance dependent
household using an engineer to build a concrete house is de-
creased by 27%. This shows that the likelihood of the remittance
contributing to better quality and strong house using engineer
tends to decrease.

Similarly, the results of a logit regression shows that the odds of
a remittance dependent household being aware of building codes
reduces by 61%. This shows that the likelihood of the remittance
dependent household being better aware of building codes tends
to decrease (Table 4).

exp (�0.944)¼0.39. Hence, the odds of a remittance dependent
f remittance dependent households.
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Table 3
A logit regression was run to check for the relationship between remittance re-
ceiving status and the use of engineer.

Table 4
Logit regression to check the relationship between the remittance receiving status
and the awareness of building codes.

----------------------------
(1)   

building_codes   
----------------------------
Remittance         -0.944***
Receiving status   (-4.40)   

_cons               1.111***
(7.02)   

----------------------------
N                     406   
----------------------------
t statistics in parentheses
* p<0.05, ** p<0.01, *** p<0.001

Fig. 6. : Final decision on how money received from remittance is to spent.

Fig. 7. : Topic of conversation with family member.
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household being aware of the building codes reduces by
(1�0.39)¼61%

3.6. Decision making relationship on the use of remittances and
migrant communication with households

Migrant workers do not simply transfer remittance income to
households; they also maintain strong influence on how the re-
mittances are utilized by the receiving household. Of the migrant
workers surveyed in South Korea, 52% described their involvement
in household decisions related to remittance use as high, followed
by 40% moderately involved, 7% less involved and 1% not involved.
In Qatar, 36% of migrant workers indicated high involvement in
decision making of remittance use, followed by 35% moderately
involved, 22% less involved and 7% not involved. From the above
response we can conclude that migrant workers maintain close
and influential relationship with households and it can be as-
sumed that income earner have a high involvement in decision
making on spending his/her earnings.

While enquired about family involvement in remittance utili-
zation. Among 200 households in Kathmandu valley who respond
on their involvement in remittance utilization 16% of them re-
spond have high involvement, followed by 71% with moderate
involvement, 9% less involvement and only 5% of households re-
spond they are not involve in decision making process. But in case
of Jhapa, more than 53% of remittance dependent households re-
spond family member are highly involved in remittance utiliza-
tion, whereas 30% are moderately involved, 15% are less involved
and just 3% family have no any involvement in remittance utili-
zation. It shows that family member are moderately to highly in-
volve in remittance utilization decision making process in both the
study site.

In terms of final decision maker on how money received from
remittance is to spent, there observe father and spouse of migrant
member are the final decision maker. In comparison to Jhapa,
spouse (female member as most of the migrant family member are
male) of remittance dependent household in Kathmandu valley
have more significant role on final decision making on remittance
spent (Fig. 6).

When it comes to communication between migrant workers
and households, the majority of migrant respondents in South
Korea and Qatar indicated mobile phone as the preferred method
of communicating with households, followed by Facebook/Skype.

When communicating with the household, the focus of the
conversation for migrant workers in South Korea and Qatar is on
family welfare (health and education) followed by gossip, and
general news. In the case of South Korea, migrant workers are
more likely to discuss the use of remittances. While commu-
nicating with family members, 33% and 1.5% of migrant workers
from South Korea and Qatar respectively responded that they
communicate about earthquake related topics with family mem-
bers when they experience earthquake events in Nepal or abroad
(Fig. 7).

This research highlights the high involvement of migrant
workers and family member in decision making related to re-
mittance use and the high frequency of contact between migrant
workers and remittance dependent households through which
information related to family welfare, news and remittance use is
shared. The strong relationship and communication between mi-
grant workers and remittance dependent households presents an
opportunity to promote knowledge transfer and influence re-
mittance use for earthquake safety when building a house.
4. Conclusion

The study provides several important findings that should be
considered by Government and development partners. These are:

) There is a link between remittances and earthquake risk
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Particularly from the Category B (medium income earners/
South Korea), a significant portion of remittances is being in-
vested in construction practices, from building a new home to
adding a floor or repairing a home. In addition, migrant workers
from the South Korea and remittance dependent households are
significantly more likely to build a new house in the next two to
five years. With overall low awareness of building codes or
earthquake safety practices, the use of remittances to fund
construction is very likely to contribute to earthquake risk as
newly constructed homes will not be safe from earthquake.

) It is critical to reach target group to promote building code
implementation
It is not the quake but their poorly constructed houses that kill
people. For this, migrant workers as well as remittance depen-
dent and not dependent households themselves need to strictly
adhere to the building code in any kind of construction as their
security is involved. Thus study highlights the need to focus
communications efforts and raising awareness of building codes
to support efforts to generate and promote demand for safer
building practices and to ensure remittances can be used effec-
tively for safer construction practice and building earthquake
resilient society.

) Migration and Ex ante disaster preparedness
Remittance dependent household have a statistically significant
and positive impact on the ownership of concrete houses. Yet,
they appear to have been driven less by a concern to construct
an earthquake-resistant house and more with being able to
afford a ‘modern’ house. Similarly, regarding use of engineer
and awareness of building code for safe construction, the like-
lihood of the remittance contributing to better quality and
strong house using engineer and awareness of building code for
safe construction tends to decrease. With the slight linkage
between ex ante preparedness and remittance transfers re-
sulting from migration indicates that improving resilience
against natural hazards is not only a function of access to eco-
nomic resources (e.g., remittance utilization in construction
practices) but depends on factors such as use of engineer for
safe construction, knowledge about building code, awareness on
disaster preparedness programs, etc.

) Sendai Framework for Disaster Risk Reduction 2015–2030 has
recognized role of migrant' worker knowledge and skills in
building community resilience. Thus, in line with the broader
need to ensure remittances contribute to Nepal’s development, it
is critical for the Government of Nepal to develop a strategy and
corresponding policy that promotes the use of official remittances
for safe purposes. Mainstreaming disaster risk reduction into re-
mittance use should not only be a Government priority, im-
plementing agencies that work in the migrant field should ensure
risk reduction issues are incorporated within program strategies.
In particular, organizations that work with returning migrants on
financial literacy training and remittance use should ensure risk
reduction is embedded within these approaches.
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