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III. Executive summary
In April and May 2015 two earthquakes devastated 
Nepal. Thousands died and a manifold of these were 
left homeless. In order to aid the reconstruction of 
Nepal, Delft University of Technology initiated a rese-
arch project called Shock Safe Nepal, in which multi-
ple teams build on each other’s topics in order to help 
rebuild Nepal in an earthquake safe manner. A first 
team performed a reconnaissance mission and made 
a broad problem assessment of the current situation 
of Nepal. 

Building upon this work, our team investigated the 
current situation in rural Nepal. What solutions can 
be integrated in rural Nepal in order to make it earth-
quake safe? And how can these solutions be made 
both durable and permanent? In order to leave a 
lasting impression, not only has the feasibility of the 
solutions been taken into account, but also the needs 
and wishes of the local population. To dissipate the 
solutions into society, a profound understanding of 
the social and educational network in rural Nepal is 
highly necessary.

Our team has examined the rural area in the deve-
lopment region of Central Nepal with a focus on the 
Sindhulpalchok, Rasuwa, Kavrepalanchok, Lalitpur, 
Makwanpur and Dolakha districts. An initial case 

study has been performed in the vil-
lage of Ratankot (Sind-

hupalchok). 

The technical investigation concentrated on the few 
buildings that were still standing, the techniques they 
employed and the damages they sustained. The social 
investigation included meetings with a number of key 
people in the village, as well as a survey among the lo-
cal population and an up-close observation of the re-
building process. Our findings of this case study have 
been validated in various other rural villages. 
The output of our research can be divided in four 
end-products: A technical damage evaluation, a so-
cial and educational representation of Nepal, a futu-
re-oriented approach to urban planning in these rural 
areas, and finally a strategic action-plan on how to in-
tegrate shock-safe solutions.

The technical damage evaluation expands on the de-
struction that has directly been done by the earthqua-
ke, on what repairs are possible for the buildings and 
on the essentials a building should include in order to 
augment the safety of the houses regarding earthqua-
kes.  Despite the often high quality of construction, 
the buildings lacked fundamental knowledge of the 
reinforcement that seismic bands (tension rings) can 
provide to stone masonry.  Adding those in regular 
height intervals and ensuring their proper connecti-
on to the already sturdy window frames would gre-
atly improve the seismic performance of vernacular 
constructions without coming to clash 
with existing forms and traditions 
in the building 

indus-
try.
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The social and educational representation elaborates 
on the working and interaction with local commu-
nities in rural Nepal. It discusses the best way to ap-
proach the local population in order to leave a lasting 
impression. Both educational and social norms are 
taken into account. The lack of knowledge of earth-
quake related topics in rural areas was one of the 
most profound conclusions. Education should be vi-
sual, repetitive, and involve the entire community. It 
would be helpful to teach rural villages how to set up 
community based initiatives and provide local social 
security for the less fortunate, and the people who try 
to start new initiatives. Furthermore, an “educational 
house” is proposed in which some of the key concepts 
of earthquake safe design are stressed in a way that 
people will be reminded of these concepts daily.  Using 
color, which is highly embedded to the Nepali culture 
as a whole, to highlight or signify the seismic bands 
along the facade of such a house for instance could be 
a simple tool to achieve this in a model construction. 

The urban planning approach describes a long-term 
view of developing the rural settlements throughout 
Nepal. At the moment there is little or no spatial plan-
ning involved in the rural villages since most houses 
are build conform local conditions. The local condi-
tions consist of land availability in terms of property 
and geographical availability and the main source of 
income of the family where farmers build near their 
farming land and traders tend to build next to the 
main road. Most villagers don’t understand the ne-
cessity of public space and most of the community 
projects are therefore initiated and executed by either 
ngo’s or in lesser extent the government. The villagers 

are more occupied with their daily activities 
like farming, cooking and preparing 

for rebuilding.

The team’s field experience in rural Nepal led to ob-
servations on internal strengths and weaknesses 
which are inherent to rural Nepal. The main strengths 
that have been found are the local population’s wil-
lingness to learn, the people’s attitude towards life and 
the manpower to rebuild. The main weaknesses which 
were found were a lack of long-term perspective, a 
weak economy and a lack of community feeling.  The 
strengths and weaknesses have been combined with 
external opportunities and strengths which have been 
identified through Nepal in order to get to the stra-
tegic action plan. The main opportunities for rural 
Nepal are the approaching government money which 
marks the start of the actual rebuilding process, the 
NGO help which is provided and the improvement 
on education. The main threats are natural disasters, 
stronger outside economies and dependence on the 
supplied help.

The strategic action plan discusses a short-term, a 
mid-term, and a long-term strategy, recommended 
for implementing an earthquake safe environment in 
rural Nepal. Main actions in the short-term strategy 
involve the appointment of a leader, the involvement 
of locals and the focus on the locals’ own responsi-
bility. For the mid-term the most important actions 
are incorporating a sustainable solution, encouraging 
community based initiatives and stimulating entre-
preneurship. For the long-term the best course of ac-
tion would include creating a self sustaining economy, 
changing the ecological mind-set and facilitating tou-
rism.

The purpose of this research is to be a logical step in a 
series of research projects which will contribute to the 
reconstruction of an earthquake safe environment in 
Nepal. It can be used as consultation advice, guideline 
or as a base for in-depth follow up research on one of 
the included topics. 
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Introduction
Chapter 1१

“If you can’t learn to be patient in Nepal, 
you can’t learn it anywhere”

- Ingrid Bol. Director Centralized Procurement Ncell
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Almost one year ago, a series of earthquakes devastated Nepal. 
Many people were killed or injured, and hundreds of thousands 
were left homeless. Although many people have found shelter since, 
many of the constructions were initially meant for a short-time 
solution. These constructions are in no way capable of dealing with 
a new earthquake and the effects of one would be disastrous. Long 
term strategies have to be introduced which help the inhabitants of 
Nepal in the best way possible.

Delft University of Technology initiated a project, Shock Safe 
Nepal, which aims to provide a technical research platform 
about the help that could be offered in rebuilding an earthquake 
safe environment for Nepal. In September2015 a first group of 
students was sent out to perform research on the most pressing 
problems in post disaster Nepal. An overview of these problems 
was given and a solution space for multiple building techniques was 
constructed. Furthermore, guidelines for building on a slope were 
made and finally a direction for further research was proposed.  A 
prominent conclusion of the first team’s report is the misalignment 
between approved earthquake safe building techniques and an 
implementable solution in rural Nepal. This statement is therefore 
used as initial research topic for this report.

Team Two aims to provide the knowledge on ‘the way to integrate 
earthquake safe building techniques in rural Nepal’. The scarce 
resources and materials in these locations require a fundamental 
approach to designing an earthquake-safe environment while 
keeping it relatively low tech to the local standards. The research 
focuses on building techniques which can be applied in these 
challenging locations. Not only by investigating what works in this 
area but also by taking the traditions and the desires of the local 
population into account. This makes our research twofold; firstly, 
the solutions of rebuilding which are feasible for rural Nepal would 
have to be investigated. Secondly, the possibilities of educating the 
local population in the most efficient manner have to be derived 
to give the wished upon solutions a lasting contribution to their 
society.

Almost a year after the earthquake Nepal has made relatively little 
progress regarding the reconstruction of their country. Between the 
earthquake and this research some occurrences happened that did 
not contribute to this progress or even worked against it. To give 
a better overview of the latest year, the next timeline will display 
the most significant events regarding the rebuilding of Nepal that 
occurred before and after the earthquake.
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A 7.8-magnitude earthquake 
brought devastation across much 
of Nepal. Followed by a series of 
powerful aftershocks, this tragic 
disaster took more than 8,800 lives 
and reduces thousands of homes 
to rubble, with more than 900,000 
houses either damaged or destroyed.  
(American Red Cross, 2015)

Timeline
A summary of the major events after the earthquake in Nepal on april 25th, 2015.

April 25th 2015

Operation Sankot Mochan 
(Solving the crisis): The 
Nepal Army earthquake relief 
operation. 90% of the Nepal 
Army helps in emergency 
relief the days after the 
earthquake. The mission is 
accompanied by aftershocks 
and landslides, causing 
dangerous situations.

April 26th 2015

People are carrying a victim of the earthquake.  (www.cnn.com. May 16, 2015)

A soldier looking for survivors after the earthquake in Nepal.(www.aljazeera.com. April 25, 2015)

Since the massive 
earthquake, trade routes 
between China and Nepal 
are blocked. Nepal is now 
fully depending on import of 
humanitarian aid from India. 
(Kathmandu Post, 2015)

Organizations form all 
over the world sent financial 
and humanitarian support. 
Emergency shelter was 
the priority because of the 
coming monsoon season the 
next three months. (United 
Nations, 2015)

The Chinese rescue team on their way to Nepal (www.euronews.com. April 26, 2015)
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May 1st 2015

A 7.2-magnitude earthquake hits 
Nepal.

Doctors without Borders and 
the Red Cross start to evacuate 
the wounded by helicopter from 
areas, cut-off from the capital city, 
Kathmandu. (American Red Cross, 
2015)

May 12th 2015

May 17th 2015

Humanitarian organizations start a relief 
project for the most remote villages. Together 
with Nepali mountain guides they carry tons of 
emergency material to the most affected area. 
(Oxfam Novib, 2016)

The new constitution of Nepal comes in effect. 
Many members of marginalised groups fear that 
the constitution will still work against them as 
the establishing parties, which are dominated 
by high-caste leaders, have rushed it through. 
(BBC, 2015)

September 2nd 2015

Riots after the constitution comes in Effect (www.indianexpress.com. 
September 25, 2015)

Humanitarian crisis: Medicine, fuel and 
food are waiting at the India-Nepal border 
to cross. The Madhesi, an ethnic group with 
origins in India living in Nepal, set up a 
blockade at the border because they feel 
they are underrepresented in the new Nepali 
constitution. (The Diplomat, 2015)

September 23th 2015

Trucks with gasoline are waiting at the Nepali-Indian border. (www.
hindustantimes.com. December 12, 2015)

Winter is coming to Nepal. Unicef sounds 
the alarm and states the Nepali government 
is not prepared. More than 200.000 families 
are living in temporary shelters above 1.500 
meters. (Aljazeera, 2015)

December 23th 2015

February 7th 2016

Doctors without borders in Gorkha District (www.msf.org.za. May 13, 2015)

After more than 4 months of blockage, Indian 
and Nepali civilians from surrounding villages 
break through the blockades at the border, 
unfortunately accompanied with a lot of violence. 
Humanitarian aid starts up slowly. (NOS, 2016)

Current situation
The money of the emergency relief plan is 
promised in the next months. People all over 
Nepal are waiting to rebuild their houses before 
the start of the monsoon season.

Locals and traders remove structures set by protesters to open the 
Nepal-India border (www.thehimalaytime.com. February 5, 2016)
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२ Research setup
Chapter 2

“The world is in need of two important things: 
Trees and great leaders!”

- Alphonsus Stoelinga. Ambassador of the Netherlands
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This chapter elaborates on the setup which has been chosen in 
order to reach the main goal of the research. It will explain the 
chosen scope and how this scope will prove to be a continuation 
of the work of the first Shock Safe Nepal team. Based on the scope 
the main research question was defined, along with the underlying 
issue tree. As last, the research steps are described and how they 
help to obtain the required answers of the research questions.  
This chapter will lead to a better understanding of research scope, 
question and methodology.
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SSN 1: The Reconnaissance

SSN2: 
Rural context

SSN3: 
Possible extensions

SSN3: Ribbon 
development

SSN3: 
Possible additions

SSN2:
Education

A

B

C

D
E

Shock Safe Nepal has envisioned itself to deliver the 
knowledge and network to construct 10.000 houses as 
a result of the performed research while contributing 
to knowledge development on earthquake proof 
building with respect to traditional and culturally 
accepted building methods. 

The team which performed research before us 
undertook primarily a reconnaissance mission to 
sketch the context of post earthquake Nepal. They 
performed a thorough analysis of the local context 
through which a systematic documentation of the 
current state of affairs in post disaster Nepal was 
derived.  

Furthermore, they identified the relationship 
between different degrees of urbanization in Nepal 
and the severity of the situation and extent of the 
damage inflicted by the earthquake. This led to the 
classification of five different regions using the UN 
Habitat definitions (SSN Report 1, 2015). Each region 
has its unique challenges which need to be tackled in 
order to achieve the goals of Shock Safe Nepal. The 
different regions vary from dense urban environments 
to remote rural settlements and can be seen in Figure 
1 in which zone A represents the urban core, zone B 
represents the urban villages, zone C represents urban 
historical settlements, zone D represents rural villages 
and zone E represents remote villages. 

Figure %%: relation to previous and future teams.

Continuing upon this work it was decided to focus 
the research of our team on the last two identified 
regions, the rural and remote areas. However, these 
regions still have a large number of dissimilarities 
which makes the findings of our team only applicable 
for rural areas (zone D). Attention was paid especially 
to rural areas near Kathmandu who were struck 
hardest by the earthquake and include the districts 

of Sindhulpalchok, Langtang and Dolakha. When 
the earthquake hit Nepal, rural areas were as severely 
affected as any place but some of these were the last to 
receive centralised and organised help. Also, the poor 
accessibility of these places carries great consequences 
in relation to earthquakes. Scarce resources and 
materials result in limited methods and overall 
poor quality in construction, even more so when 
earthquakes are a variable in the building process. The 
research mainly focuses on the solutions of rebuilding 
the houses of the villages. Only the necessary 
subjects which are involved in these solutions will 
be incorporated, other external needs which are not 
directly related to this solution (like hydro power, 
water- or electrical infrastructure) are excluded.

Figure %%: relation to previous and future teams.

Furthermore, in order to dissipate the found 
solutions into society, our team also focused on the 
knowledge sharing of existing building techniques. 
It was investigated which building techniques the 
local population were willing to implement. Also, the 
research specifies the gap in knowledge of the rural 
population, as well as how the local population can 
best be educated.

2.1 Scope
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The first team specified the misalignment between 
approved earthquake-safe building techniques and 
an implementable solution in rural Nepal. The aim of 
our team is to research how to implement earthquake 
proof building techniques and behaviours for a safer 
rural Nepal. A multidisciplinary approach has been 
chosen in order to keep a view which is as broad 
as possible. This reflects the composition of the 
specializations within our team. In order to structure 
our research an issue tree has been created which will 
provide guidelines for the research and will lead to a 
stepwise answering of our main question: 

How to integrate a maintainable shock safe environment 
in rural Nepal?

The issue tree is a graphical breakdown of the main 
research question into multiple sub questions in order 
to make a distinction between all the information 
which is required to answer the main research 
question. The main distinction in the issue tree is 
made between the technical question branch and the 
educational question branch, as can be seen in Figure 
XXX on the next page.

The goal of this research is to reinforce the settlements 
of the rural population and to adjust their behaviour 
towards earthquakes within their communities in 
order to make them better equipped to handle a future 
dangerous situation.

2.3 Methodology

A brief overview shows the methodology used for 
the different parts of the research. The research 
methodology is build up by several steps including:  

- Preceding data collection  
- Case study  
- Confirmation and validation 
- Conclusions 

2.3.1 Preceding data collection
Data collection on rural Nepal was done in both The 
Netherlands and Nepal. Most of our initial start-
up information came from the findings of the first 
Shock Safe Nepal team and the found literature. 
The other data was primarily gathered in Nepal by 
means of meetings and interviews with governmental 
organizations, ngo’s, the Kathmandu University and 

other interesting organisations and foundations. 
Based on the interviews and meetings a list with 
interesting stakeholders was made along with possible 
opportunities en threats for reconstruction in rural 
Nepal. 

2.3.2 Case study
A case study was performed in the remote village of 
Ratankot in order to get a better understanding of 
the post disaster situation in rural Nepal. By means 
of interviews, surveys, a building and area analysis, 
information was obtained on both the technical 
and social part of the research. The technical part 
includes analysis on used building methods, building 
damages and repair analysis. The social part includes 
demographic, social, cultural, ecological, economic, 
technological and political characteristics and trends 
(DESTEP-method), as well as 
personas of the various people in Ratankot, and a 
detailed manner as to how to dissipate the solutions into 
society. The information of both parts was obtained 
through close contact with the local population, 
volunteer work on the building site and an extended 
field research throughout the village. The findings of 
the case study resulted in strengths and weaknesses of 
Ratankot and a list of internal stakeholders. 

2.3.3 Confirmation and validation
The findings of Ratankot have been tested in other 
villages which were affected by the earthquake in order 
to validate and generalize these findings. Multiple 
villages, both rural and semi-rural, have been visited 
to see the similarities and differences between them. 
The internal strengths and weaknesses of the area have 
been linked to the external opportunities and threats 
of the rebuilding process in order to define strategic 
actions to improve the rebuilding of rural Nepal.  

2.3.4 Conclusions
In the conclusion the questions of the issue tree will 
be answered and will be used to set up a general 
action plan on how to integrate a maintainable shock 
safe environment in rural Nepal. Next to the action 
plan specific outputs are given for both the technical 
and educational part. The technical output includes 
an analysis of the observed damages and the spatial 
planning, a repair manual and rebuilding actions for 
new houses. The educational output includes advice on 
how to improve school education, train local builders 
and shows construction examples with attention for 
the important parts of the construction.

2.2 Research question and issue tree
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Figure %%: Issue Tree
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३ Rural Nepal
Chapter 3

“You have got one life, what can you do with it? 
You should enable yourself in the service of others”

- Brecht de Mey. Head of the NGO Support4Nepal
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This chapter will elaborate on the developments of recent years in 
rural Nepal and how they have influenced the lives of the people 
living outside the big cities. Over the past years many developments 
took place, carried out by multiple actors. The main actors have 
been analysed and their identity, interest and power have been 
determined. This chapter will lead to a better understanding of the 
arisen situation in rural Nepal and its stakeholders.
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District Capital
Visited Location

Short visit location

Location from meeting

Earthquake Epicentre

3.1 Examined locations

MAjI GAuN
Short visit Village
Zone D

Thulo BARku
Validation Village 
Zone C

An old village along the road to China in the 
Natural Park of Rasuwa

A single room bamboo 
house solution
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RATANkoT
Case Study
Zone D

BRIDhIM
Village from meeting
Zone D

TIMAl
Validation Village 
Zone D

ThoTuNDANDA
Short visit Village 
Zone E

BuNGAMATI
Validation Village
Zone C

Photo by Peter van Gauw who de-
signed a model for this village

Heavily affected area in Rasuwa 
Natural Park

School made of earthbricks is be-
ing rebuild by Abari

Visual explanation of the new 
plans for the town

Visual on a part of the village with the mountains on the background. 
Ratankot was the place where the case study was performed
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Nepal is a country of wide contrast. Its widely 
impressing nature and culture on the slope of the 
roof of the world, the Himalayas, proves in strange 
accordance with its status as one of the world’s poorest 
countries with a staggering amount of malnourished 
children, low level of education and a high vulnerability 
to natural disasters. 

The unstable political climate which has plagued 
Nepal for the last decades has proven to cripple the 
vigour of the nation. Being heralded by a civil war in 
1996 and including a massacre which desiccated the 
main part of the royal family in 2001, the struggle for 
political stability has led Nepal to become a republic 
in 2008. A constitution has been passed in 2015 which 
many hope to prelude an era of politic stability.

The earthquakes of 2015 have cost the lives of 
thousands of people and a manifold of these have 
become homeless. Internationally raised funds are 
yet to be distributed amongst the affected population. 
While the damage has been ascertained and a small 
relief fund has been distributed, the main bulk of this 
international fund is due for April 2016, one year after 
the devastation of the first earthquake struck home.

Being landlocked between India and China, Nepal 
is highly dependent on two of the world’s biggest 
superpowers. With the infrastructure to China being 
difficult to pass, especially India is influential in the 
culture and politics of Nepal. The passing of the recent 
constitution led to a blockade of the border between 
Nepal and India, resulting in a major fuel crisis in 
Nepal.

The Nepali Government struggles to provide adequate 
healthcare and education to its people, especially 
to those in remote regions. The resources that are 
distributed are often not sufficient (Adara group, 
2012), although the findings of the Shock Safe Nepal 
team have shown that the government’s effort has 
proven to be more successful in recent years. With 
eighty percent of the population living in rural areas, 
this economically less stable domain of Nepal deserves 
a considerable amount of attention.

Despite these demerits the population of Nepal is not 
piteous. Put the statistics aside for a minute and you 
will find a country which is at ease. It is not in the 
nature of Nepal’s inhabitants to fret over things which 
have past and life is going on at its usual pace.

The people prove to be a happy and warm host and 
possess a natural curiosity. Especially the younger 
generations demonstrate a grand eagerness to learn 
which might have to do with the national human 
development index over the past years. With the 
demise of the political turmoil and the promise of 
the international funds reaching the local population, 
Nepal is on the verge of rising.

In Nepal 48 of every 1000 live births are malnourished 
which leads to their death in many cases. Maternal 
mortality rates are high due to weak health systems, 
with limited access to emergency obstetric care, skilled 
attendance and the overall poor status of women, 
especially in remote areas.

Formal education is a privilege which is not widely 
shared by the population. Today, 24 percent of 
children do not complete formal primary education 
(UNICEF, 2008). The literacy rate for men aged 15-24 
is 87 percent. For women aged 15-24 it drops to 78 
percent. The adult population as a whole has a 60.3 
percent rate (The World Bank, 2009). In rural areas 
these numbers are much lower. The civil conflict 
has had a major impact on health, education and 
employment due to school closures and strikes.

3.2 overview of rural Nepal
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http://www.ruralpovertyportal.org/nepal
http://www.unicef.org/infobycountry/nepal
http://www.tradingeconomics.com/nepal
http://data.worldbank.org/country/nepal
http://hdr.undp.org/en/2013-report
http://www.childinfo.org/files/ROSA_Nepal

Total population:  28,120,740

Rural population:  22,990,673

urban population):  5,130,067

Rural population:

81,8%

land area: 143,350 km2

Poverty headcount:

74,8%

Nepal:

Rural Nepal:

25,2%
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Remittance in Nepal:
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5,1 billion dollar

Netherlands India Nepal

Co2 emmission:
10,2 Ton/cap 1,7 Ton/cap 0,2 Ton/cap

life expectancy:
81years 68 year 69 year

Gross Domestic Product:
870 billion 2067 billion 19,77 billion

Population:
16,9 million 1,254 million 28,1 million

Internet use:

15,4%

Malnourished births:

4,8%

Primary school dropout:

4,8%
Adult literacy rate:

60,3%

human Development Index:

0,548
145th of 187 
countries in 
the world.

Comparison:

Gross Domestic Product per capita:
43141 1263 426
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Governmental Stakeholders
Stakeholders Interest Power

General Government Nepal
(A multi-party system)

Regulating justice, security and welfare for the 
society of Nepal

High Power;
Governmental 
stakeholders 
have in common 
that they have 
high power (on a 
national- or local 
scale) regarding 
the reconstruction 
of rural Nepal 

District Government Nepal Regulating justice, security and welfare for a 
particular district in Nepal

Village Development Committees 
(VDC)

Regulating development, justice, security and 
welfare for a particular village by being directly 
in contact with this village

Department of Urban Development 
& Building Construction (DUDBC)

Increase and promote, safe, feasible and envi-
ronmentally friendly construction methods or 
building designs with respect to traditionalism 

National Reconstruction Authority 
(NRA)

Oversee all reconstruction activities after the 
earthquake to direct the process in general

Nepal Centre Disaster Management 
(NCDM)

Mitigate the impact of disasters in Nepal as 
efficient and effective as possible

Research Stakeholders
Stakeholders Interest Power

Consultants (government)
(Consultants; National Planning 
Commission (NPC); Global Service 
Corps (GSC))

Advise other parties on long term visions, plan-
ning, policies and giving (technical) support to 
parties involved in reconstruction

Low Power;
The research 
stakeholders 
have in common 
that they provide 
extra knowledge 
on topics that are 
relevant to the 
reconstruction but 
cannot steer the 
process itself (ex-
cept for adaption of 
new techniques)

Nepalese Universities 
(Kathmandu University)

Increasing welfare by giving education and 
expanding the boundaries of knowledge in a 
society

International Research Groups 
(ICCO; Smart Shelter Program; 
Arcadis – UN Habitat Shelter pro-
gram; Engineers Without Borders; 
Universities)

Providing knowledge on topics that help to 
develop countries (mostly the less developed 
countries) by interacting on global scale and 
giving education

Financial Stakeholders
Stakeholders Interest Power

Funding groups

(Special Envoy Nepal)

Raise funds for the Nepalese government to 
spend on rehabilitation and reconstruction 
efforts

High Power; 
In rural Nepal, the 
reconstruction is 
fully dependent on 
financial supportPrivate Initiatives Raise funds to help local projects in Nepal

Investors Gain profits over investments (over time)

local Stakeholders

There are several types of stakeholders involved 
regarding the earthquake safe rebuilding of rural 
Nepal. Almost all presented stakeholders have a 
common interest, either to rebuild or provide help 
for the reconstruction of rural Nepal. The table on the 
next page will give an overview of these stakeholders, 
categorised into six main categories, and elaborates on 

their interest. Each category of stakeholders has their 
own interest and a varying amount of power which 
will be shown in a power-interest grid afterwards. 
The created table and power-interest grid in this 
stakeholder analysis are partly based, and are meant 
to be an extension, on the work of the previous Shock 
Safe Nepal team (Report Team one, 2015). 

Table 1: Stakeholders in rural Nepal.

3.3 Active stakeholders
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Stakeholders Interest Power

Local Villagers Being able to live according to their standards 
and being able to fulfil the needs

Low power;
Locals do not have 
any specific pow-
ers for decision 
making 

Local Workers Gain money and improve earthquake resistant 
measures in their constructions

International Non-Government organizations
Stakeholders Interest Power

Humanitarian Aid Giving Groups 
(UN-Habitat; Unicef; Red Cross; 
PMNRF; Recovery and Recon-
struction Working Group (RRWG); 
Habitat for Humanity)

Running humanitarian projects on international 
scale in collaboration with local parties to im-
prove local living conditions and giving immedi-
ate help when needed

Medium power; 
INGO’s mostly 
operate on their 
own with their 
own incentives and 
financial support. 
They are able to do 
example projects 
and make state-
ments.

Non-Government organizations
Stakeholders Interest Power

NGO Federation Oversee all NGO’s that are active in Nepal to di-
rect their incentives as well as possible. Thereby 
promoting human rights, social justice and pro-
poor development.

Medium Power;
NGO’s do not 
necessarily make 
decisions for 
rebuilding on a na-
tional scale. They 
mostly try to fill up 
the gaps where the 
government lacks 
in manpower or 
resources.

National Society for Earthquake 
Technology (NSET)

Reduce the impacts of future earthquakes by 
raising awareness, mitigation of earthquake 
resistant measures and fulfil necessities on a 
national scale.

Localised (smaller) NGO’s Promote human rights, social justice, mitiga-
tions of earthquake resistant measures and pro-
poor development in smaller scale areas

INGo’S
&

NGo’S

Financial Government

Research
locals

Subjects Players

Crowd Context setters

Figure %%: Power-Interest grid of the stakeholders in rural Nepal
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४ Case study
Chapter 4

“Our houses were designed to dance during an earthquake, 
but during the earthquakes of 2015, they started to breakdance”

- Karma Lama. Businessman from Ratankot
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This chapter will elaborate on the current situation and the findings 
in the village of Ratankot which will be used as a case study. Analyses 
have been performed in order to determine the social structure, 
economic developments, logistic and construction costs, damages 
due to the earthquake and spatial planning. The findings of the case 
study are used to answer the questions of the issue tree and to define 
the strengths, weaknesses, opportunities and threats of villages in 
rural Nepal.
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In order to do research on the impact of the 
earthquake and to find implementable solutions for 
rural Nepal, a two-week case study has been done in 
the village of Ratankot. The first team of Shock Safe 
Nepal came in contact with Brecht de Mey, the head 
of support4nepal, a non-governmental organisation 
active in the village of Ratankot since 2009. This village 
was chosen because the activities of Support4nepal 
in rural Nepal aligned with the goals of team two of 
Shock Safe Nepal.

Ratankot is a remote mountain village eighty 
kilometres east of Kathmandu City. It takes a four-
hour drive over badly maintained roads to reach the 
valley of the village from the capital of Nepal.  To 
reach the village, one needs an additional two-hour 
walk or two-hour drive by 4x4 truck. 

The village of Ratankot suffered heavily from the 
earthquakes of 2015, yet mostly in material damages. 
The majority of the buildings collapsed immediately 
after the first earthquake or were declared 
uninhabitable. Some buildings that survived were 
destroyed or damaged during the second earthquake 
and only a small part of pre-earthquake buildings were 
left standing and are still being used. Nowadays the 
villagers of Ratankot live in shelter-homes provided 
by an international NGO from Israel. Almost one year 

after the first earthquake, the people of Ratankot are 
still waiting for loans to rebuild 

their houses and to survive 
the coming monsoon 

season. (Karma, 
2016) 

The village is especially interesting for external parties 
due to one particular family. The leader of the family, 
Karma Lama, has a vision for the village and makes it 
possible for external parties to research or participate 
in daily life, providing easy access for NGO projects.

Multiple NGO’s were active in Ratankot before the 
earthquake. Support4nepal was active in small-scale 
projects such as a water system, a toilet project and 
a beehive program. After the earthquakes the main 
focus of this NGO was focussed on the reconstruction 
of houses, the new main priority for the village, as 95% 
of the buildings were destroyed or heavily damaged 
(Support4Nepal, 2016).

Another organisation, the Lööf Foundation, was 
building an orphanage in the village with the local 
builders, materials and building techniques before 
the earthquake. The quakes destroyed the building 
completely, and the organisation immediately made 
an earthquake resistant redesign for the orphanage. 
During our case study the new building was being 
rebuilt by the Lööf Foundation, employing the 
villagers and teaching them about earthquake resistant 
construction. (Lööf foundation, 2016)

During the case study the village of Ratankot has 
been mapped and all the houses have been analysed 
on implemented building methods and the type of 
damage. Some common building types were analysed 
thoroughly as well as the major types of damages. 
All the internal stakeholders of the village have been 
interviewed and a survey was held among the locals. 
Furthermore, the team helped for a couple of days 
with the rebuilding of the orphanage.

4.1 Introduction to Ratankot
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one of the few houses 
that had minor damages 
after the earthquakes.

A local woman showing 
the site where her house 
was located before the 
earthquake demolished it.

The typical building style: 
Stone and mud mortar.
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local woman in their 
traditional clothing.

one of the many 
remaining ruins after the 
earthquake, its inhabitants 
often moved to familiy or 
the big city.

A man working the plough 
as daily life goes on. The 
majority of the village lives 
off of agriculture.
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4.2 DESTEP

The DESTEP-method is an exhaustive method 
to describe the current situation in a market, by 
explaining its demographic, economic, social, 
technological, ecologic, and political characteristics.

Demographic
The village of Ratankot is located at 1600 meters above 
sea level with and has an estimated amount of 750 
inhabitants (Support4Nepal, 2016). The village is 600 
years old and was founded by Hindus and Tibetans, 
although nowadays mostly Buddhists live here. From 
the main road the village can either be reached by a 1.5 
hour walk through the vale or a 1.5 hour detour around 
the valley with 4x4 jeep. The biggest natural hazards 
are earthquakes and landslides (Karma, 2016). The 
population mainly consists of old people and children. 
The demographics in Ratankot are a major concern 
for many of the leading parties (Karma, 2016). Young 
people leave the village because there are no or little job 
opportunities and the education in the village is limited 
to primary and secondary school. However, they 
acknowledge that they would like to stay in the village 
if they got proper job opportunities. The emigration of 
young adolescents to the big city is a trend which has 
been seen in the past 10 years.

Social
There is no entrepreneurial spirit amongst most 
of the people of the village, people are not lazy 
but they are just not used to take initiative (Loof 
Foundation, 2016). There is no long-term view. The 
people need a leader since they don’t think ahead 
of their current task. They follow an order and after 
completion of the order they just wait for a new 
order or task (builders, 2016). Most people in the 
village also tend to stick to the old ways (principle, 
2016). Only very few people think in the interest of 
the community (Karma, 2016).

Animals are treated like family and during winter 
or the monsoon they usually live in the same house 
as the family, be it on a different floor. Women are 
treated with respect (nurse, 2016), although men 
usually take care of the money (Support4Nepal, 
2016). There is much alcohol abuse in the village, 
especially by the men (nurse, 2016). Drinking 
alcohol is their way of coping with their problems 
and the horror they have seen (Support4Nepal, 
2016). For example, the builders of the orphanage 
get rice wine at noon and they work harder after 
this (Shyam, 2016).

Education is the main need for Ratankot (woman 
teacher, 2016), this would also improve their mind-
set towards acting themselves (Loof Foundation, 
2016). There should be invested in teachers who 
are also good at English. The government already 
invests in local evening education, as well as in 
nurses (Support4Nepal, 2016). The children who 
will live in the orphanage will receive education 
provided by the Lööf Foundation (Loof Foundation, 
2016). 

Although the caste system has officially been 
abandoned by the government, it is still noticeable 
in the village, up to a certain degree (adolescent, 

Economic
One of the role models is trying to develop the 
economy in the village further to counter the 
exodus of young people and to incentivize them to 
come back, preferably by building an economy on 
agriculture (Karma, 2016). His brother is currently 
experimenting with new seeds which haven’t been 
used in the village before (Shyam, 2016). Another 
mentioned alternative is to focus on tourism by 
building a guesthouse for example (Support4Nepal, 
2016). If the tourism alternative proves to be a 
feasible alternative Brecht would want to support 
the ecotourism and send some of the key persons 
in the village, not just Karma’s family, for a few 
months to India for education. 

Many of the people in the village work as a farmer 
and the community would benefit most from 
proper agriculture education. (Karma, 2016). A 
gradation has been made of the number of families 
which get around by working on their own land. 
Some of the families get around all year, some 
only 6 months and others 3 months. 70 percent 
of the families state they have difficulties with the 
crop (Support4Nepal, 2016). They compensate by 
working on other families’ lands. People only have 

one day off per week but they have a large number 
of holidays which compensates for the reduced 
weekend.

In the village there is no long-term mentality (Loof 
Foundation, 2016). If the people receive rice for a 
day by an external party they stop working for a 
day instead of working on and selling the extra day 
of food. There are people who don’t make money 
but only trade in services. The average income for 
an uneducated builder is 500 rupees per day which 
is about 4 euro’s (Shyam, 2016). 
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2016). For example, our translator could not enter 
the local shop even though the shop owner was 
related to him. When it comes to marriage, people 
rarely marry someone from outside their cast.

Many people in the village believe that what has 
happened has to do with faith and happened for a 
reason. The acceptance of their faith is in line with 
their Buddhist lineage. The earthquake has also 
been accepted and the people have moved on with 
their daily life. In the village, life is back to its usual 
pace, even though most people are still living in a 
damaged or temporary house.

People in the village aren’t aware of health issues 
since plastic is being burned at cooking fires and 
the cooking itself is done inside the house without 
proper ventilation. On the other side, dental care 
is taken into high regard since everyone has a 
toothbrush and even toothpaste is being used.

elderly is non-existent. Some of the adults speak a bit of 
English, whereas the adolescents are quite proficient in 
the language. 

As mentioned, the people are not very innovative 
although they accept the use of new technologies like 
the water and the toilet system. For the introduction of 
new technologies they would need to be educated to 
the actual benefits and proper usage of the new system 
(Support4Nepal, 2016).

The building techniques which are used are very 
traditional although some of the earthquake safe 
techniques have faded over time (Support4Nepal, 
2016). Since people stick to the old ways some more 
recent earthquake safe techniques, like seismic bands 
(rings of wood or concrete that are incorporated in the 
circumference of the house), did not reach Ratankot 
before the earthquake.

Agricultural techniques are not very advanced since they 
still use a plow pulled by buffalos. On the other hand, 
local water streams are diverted by shallow dredges to 
flood the terraces for the irrigation of the fields. The 
used agricultural techniques are a result of the available 
resources which are limited by the geographical location 
of the village.

Technological
People in the village have access to power which has 
been provided by the government, be it for a relatively 
high price. Some of the adolescents who return to the 
village also have access to internet through the use of 
their mobile phones. The level of English amongst the 

Ecological
At this moment there is no intention or priority for 
ecological education (Support4Nepal, 2016). People do 
not see the need for ecological education since it isn’t 
something they are familiar with. The poor ecological 
conscience might be a result of new modern products 
being introduced too abruptly in the rural societies. In 
the past the waste consisted of biological components 
which were either eaten by the animals or would 
degrade in a natural process. Nowadays plastic is the 
main packaging material which is not broken down by 
nature like the biological waste. 

If a solution for ecological problems were to be found 
which provide a benefit for the villagers, it might be 
implemented. An example should be set, starting 
with the education of children since adults are a bit 
past redemption for this. (Loof Foundation, 2016). 
If materials are being recycled it are usually building 
materials because of the economic necessity. Trees are 
cut down since there is a need for wood and the current 
need is higher than the possible long-term need for 
ecology.

Political
People do not have a lot of faith in the government 
since the government has not done much to support 
the village in earlier years. The focus of the government, 
both educational as economical, is more on Kathmandu 
and other economic centers than on the rural villages 
(Karma, 2016).

In the past there used to be a council of village elders 
which has been replaced by four political parties in the 
present. The four political parties are friendly to each 
other when making a decision which sometimes leads 
to a lack of persistence and a vacuum of leadership 
(Support4Nepal, 2016). People usually look up to Karma 
for decision making, as he is one of the success stories 
of the village. Furthermore, adolescents who have left 
for Kathmandu sometimes come back and want to 
have their say but they are sometimes not well enough 
informed which makes their efforts counterproductive 
(Support4Nepal, 2016).

Some facilities within the village are shared with or are 
achieved in cooperation with neighboring villages. For 
example, the secondary school is shared by multiple 
villages and so is the nurse program.
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Over the past years some general trends developed 
in the village of Ratankot. These trends were already 
developing before the earthquakes but in some cases 
the trends were influenced by the earthquake, both 
positive and negative. One of the most important 
trends in the village of Ratankot is the exodus of 
adolescent people towards the city of Kathmandu after 
passing secondary school. One of the most important 
factors for this trend is the lack of job opportunities or 
further education in the village or district (Principle, 

2016). Before the 

earthquakes this problem was already present 
and after the events of 2015 whole families moved 
to Kathmandu because their house had become 
uninhabitable. This trend causes a serious problem for 
the village because without a self-sustaining economy 
adolescent people will move to the city and often they 
do not return to the village (Support4Nepal, 2016).

In contrary to the problems of the exodus, the quality 
of the education in the village is improving. There is 
a general opinion in the village that education is an 

important factor for the future of the 
village (Principle, 

2 0 1 6 ) . 

4.3 General trends
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The schools were fully destroyed after the earthquakes 
but the community sees the reconstruction of the 
school as one of their main priorities, not only for 
the education of the kids but also to have a place 
for giving different kinds of trainings for the locals 
(Karma, 2016).

Another trend that is developing over the last couple 
of years and one that has been increased heavily after 
the earthquakes is the role of the NGO’s in the village. 
Directly after the earthquakes multiple NGO’s and 
INGO’s helped the village out with emergency relief 
such as food and shelter. After the period of emergency 
relief NGO’s kept on supporting the village with non-
essential donations. Some of these donations increase 

the risk of people becoming dependant 
on the presence of NGO’s 

(Lööf Foundation, 
2016). For example, 

directly after the 
earthquake food 

was provided 
to the people 

and they 
stopped 

working the fields since food was already provided. 
Only after the donations the locals started to plant 
seeds and harvest crops again (Lööf Foundation, 
2016).

A non-earthquake related trend in the village is the 
lack of waste management. Since the introduction of 
packaging the locals use the village and surroundings 
as a dump. The introduction of the small local shops 
increased this problem heavily.  The locals do not 
know the results of the pollution on the soil and there 
is no awareness what so ever (Support4Nepal, 2016).
 
The village has a long history of alcohol abuse and 
the events of the 2015 earthquakes contributed to this 
problem. It is already generally accepted to drink the 
local rice wine during working hours but many locals 
cope with the traumas caused by the earthquake by 
drinking. Some responsible people in the village start 
drinking in the morning and spent their day under 
the influence of alcohol (Support4Nepal, 2016). 
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t Karma Lama is one of the most successful people in the village. 

He built up his business in Kathmandu but is still involved in 
the daily life of the village. He arranged for us the transport to 
the village, a place to sleep and a cook during our stay. 

“I spent the first 16 years of my life in Ratankot village. I lived in a 
family with one sister and four brothers. After my school period I 
couldn’t get a job here and therefore I moved to Kathmandu and 
did 6 months of job searching in which I eventually found a job as 
a porter of a trekking company. I did this for 4 years and moved 
up to become a kitchen boy, the one who helps the cook in the 
kitchen. After this, I was promoted to cook, assistant guide and 
finally head guide, at this moment I was 21 years old. 

After being a guide, I owned my own trekking company which 
I had for 3 years. Then I opened my own shop in Kathmandu 
13 years ago of which I still make my living. There are almost 60 
persons working for me and this company provides my family 
with a decent income. For all this business I visited around 75% of 
Nepal and have seen lots of villages and towns. Next to my shop I 
have worked as a volunteer on projects for Ratankot for almost 8 
years now. 

“My dream for the future will be to improve 
agriculture, develop the society and to 
change Nepal into a wealthy country.”

I find live in Ratankot very nice, I prefer the rural and natural 
life to busy Kathmandu. But there are no sources of income here. 
People need training on plantation and fruits to make life much 
better. Agriculture probably would work the best here. Every 
house should have a good financial balance for buying medicine 
or other primary stuff to live on.

During the first earthquake I was in the local shop. I heard this 
strange sound outside and ran outside to see where it was coming 
from. Only during the walk outside I found out that it was an 
earthquake. During the second earthquake I sat in a truck and the 
truck started shaking heavily. This time I knew that this event was 
an earthquake. I stepped out but when I put my feet on the ground 
it felt if they were sinking through the road because everything 
went up and down. This time it really felt like the world’s end was 
near. I have learned that there are three types of earthquakes: the 
first one goes up and down vertically, there is the one that moves 
side to side horizontally and finally there is the one that goes all 
over the place and shakes in all directions. Our houses were made 
to dance during an earthquake but instead they were breakdancing.

My dream for the future will be to improve agriculture, develop the 
society and to change Nepal into a wealthy country. But I do not 
even know how to succeed in Ratankot, the villagers would have 
to work with me first before I have to continue to other districts.”
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Karma Lama from the village of Ratankot.
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er Babokaji is director of the local primary 

school, where he also teaches.

“I have lived in Ratankot for all of my 
live and I have been a teacher for the last 
22 years. After the earthquake my house 
was heavily damaged. I sleep in a shelter 
next to my house because of the cracks 
in the old house. I still have a small shop 
in the old house. I am very poor but the 
shop gives us an income, therefore we 
have to enter the building. 

“I pushed my son out of the 
second floor window and 

jumped after him.”
During the earthquake I was in my house, 
it had two floors and an attic. I pushed 
my son out of the second floor window 
and jumped after him. The second and 
third floor of my house collapsed.

I like teaching. I teach science, math and 
Nepali. Since the earthquake I also try 
to teach the children a little bit about 
earthquake safety but I do not know 
what earthquake resistant buildings look 
like.  I know people are willing to be 
taught. They want to make earthquake 
resistant buildings but the locals want to 
stick to the old building style typical for 
the village. 

The people here are good at copying. 
Therefore a good example building or a 
video is a good way to teach the people 
about safety. But first of all I think that 
it is important to rebuild the school so 
we can teach the children and the locals. 
The fact that a lot of adolescents leave 
the village is a problem. Almost all the 
children go to Kathmandu to go to the 
university and they stay there very often. 
The result is a village with only children 
and elderly.

In the future years I want to stop teaching 
and I want to focus on my own business, 
the shop of the village. I want to live in 
a one floor house because of the events 
during the earthquakes.”Babokaji Lama in front of his damaged house.
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NGO active in the village of Ratankot. Brecht 
helped us to get in contact with the village and 
together with him we prepared for our case study.

“I met a travelling monk once in Belgium, and I was 
impressed by his wisdom, after which the monk and 
me became friends. I started giving gym lessons to 
little monks in the monk’s monastery in Kathmandu. 
Via the monastery I also came by Ratankot. I currently 
do two NGO projects: the monastery and Ratankot. 
My father is an engineer and he also helped with 
some of the projects. I have done a beehive project, 
the school wall, a water project and a toilet project. I 
am a close friend with Karma Lama now.

The people in Ratankot seem quite happy but they 
are a bit sad, although they don’t show it to us. An old 
man once got a tumor and could not work the land 
any longer. His wife also couldn’t work the land and 
they both were crying when I visited. Another time 
there was a fire in a building and a neighbor went in 
to save the family. He only saved one person and he 
himself died in the fire. In one day, people from two 
families next to each other died. Also, working in the 
Arabic Emirates is a kind of trap. The alcohol abuse 
in the village is sometimes a way out for the people.

I am not really a holiday person and I enjoy helping 
people more. I am looking for what I want for myself. 
I have done the Ratankot project for eight years now 
but I have no idea where it will end. I have learned 
a tremendous amount from this project though. My 
biggest contribution to the village is to inspire them 
and to show the people that you can work without 
expecting something in return.

“A leader should walk in the back of 
the pack.”

In the future I would like to go to Schumager College 
and follow a Master in holistic science, which teaches 
about an ecological society that works as one. My 
dream is to live in a society that functions as a center 
for ecology, where young people can be stimulated 
in their full potential.

Although I acknowledge my leadership skills, I 
would describe myself more as a caring type. A leader 
should walk in the back of the pack. I enjoy personal 
contact. I am more like a coordinator, someone who 
helps developing the visions.”
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Brecht de Mey - Projectmanager of support 4 Nepal.
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nt Mishan came to us in Ratankot 
because he wanted to train his 
English language. He helped us by 
showing the village and translating.

“I lived in Ratankot till I was seven 
then I went to India with my 
father. My parents currently live 
in Kathmandu and they are both 
Christian pastors. When they asked 
me if I wanted to be a Christian I 
told them that I didn’t like that. I 
wanted to become a Buddhist and 
therefore I went to school in India, 
there I learned about Buddhism and 
the English language.

I am in Ratankot for a couple of days 
to visit my grandparents who still 
live here with my brother and sister. 
My grandparents got married when 
they were 13 and 14. They are 50 
now. They live in the poorest area of 
Ratankot which was affected heavily 
by the earthquakes.  Their house got 
destroyed during the earthquake 
and they live in a shed nowadays. 
Nobody died in my family but in 
the surrounding houses there were 
some casualties. 

“My dream is to go to 
America to become a 

Dub-step Dancer.”
My sister is 15 now and when 
she is done with school she will 
go to Kathmandu as well. Every 
adolescent leaves here after school. 
There is just no work. My dream is 
to go to America in order to become 
a dub-step dancer. I don’t know if I 
want to go back to the village once 
I feel more attracted to the major 
cities in western countries. 

Buddhism taught me a lot of things, 
sometimes I think we should all start 
over again in this world. Everybody 
should be equal and everything must 
be equally divided.”

Mishan Lama (17) 
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Lama. He is the local supervisor during the 
construction of the orphanage and afterwards he 
will take care of the orphans. Shyam helped us to 
get an insight in the material and transport cost.

“I was born in Ratankot. I went to primary school 
and passed from secondary school in Ratankot as 
well. When I was 16 I went to Kathmandu to go to 
the university but I found out that I wanted more 
than my classmates. I wanted to help the people of 
Ratankot because I love my life in the village. During 
my stay in Kathmandu I found out that I love life in 
the village more than I enjoy the big city. That is why 
I came back to help out the people from Ratankot as 
good as possible. 

I love to spend time with my brothers, one of them is 
Karma Lama who set up a company in Kathmandu 
but still has a lot of love for the village as well. I help 
in the family business and in the future I want to set 
up a company for my own. 

During the earthquake I was in my house in Ratankot 
on the second floor. I was relaxing and watching a 
documentary on tv about a volcano in Chili when 
suddenly the house started shaking. At first I thought 
it was a small earthquake but after a couple of seconds 
I was covered in dust coming from the ceiling. People 
were whistling outside but I couldn’t make it outside 
because at this time the whole house was shaking 
heavily. After 40 seconds the shaking stopped and 
I went outside, the house was damaged and outside 
people were screaming and crying. It looked to me 
like a war zone because everywhere I watched I saw 
dust. Luckily nobody in my village died because of 
the earthquake but we were very lucky because many 
people died in the surrounding villages.

In the future I only want an extra floor on my house 
when its earthquake resistant but I know that it 
is expensive to build in such a way in this remote 
place. I find it important in life to spend time with 
my family and helping other people. I am always 
listening to other people and try to help as much as 
possible. That is why I was given the task to lead the 
project on the construction of the orphanage home 
in the village  

Life is about giving and taking. The more you give, the 
more you will get. In 10 years I will be in Ratankot. 
I want to set up a business anywhere in Nepal but I 
will live in Ratankot.”
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Shyam Lama in the orphanage under construction.

Nima Lama lives in Ratankot 
his whole life. He never left the 
village and is not planning on 
doing so.

“My name is Nima Gahlbo 
Lama and my wife’s name is 
Pudja Lama. I am 70 years old. 
I mostly work in the fields on 
agriculture but I also take care 
of the animals. We have two 
goats, some chickens and a cow. 
My wife takes care of the food 
but she also helps me on the 
agriculture.

I lived in Ratankot for my entire 
life and I never left this place. I 
do not want to leave this village 
because I like my life here and 
the village. I have a good life.

“So, if I have no money, 
how am i going to 

rebuild my house?”
During the earthquake I ran 
outside and saw my house crash 
and fall apart. I shouted: “oh 
no! What can I do?” but it was 
already too late. Afterwards 
I was crying because I knew 
that I had no money for a new 
building. The only thing I could 
do at that point was build a 
shelter. The ground level of my 
original house is still standing 
so I built my roof on top of this 
and now I’m living here again in 
my house.

We want to rebuild our house 
but it is not possible, we have to 
wait until the government will 
give us the promised money. We 
also do not have any money to 
repay the loan that is meant for 
the people of Nepal, so the loan 
is not an option for us as well.

So, if I have no money, how am I 
going to rebuild my house?”
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Nima Lama (70) and his wife.
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Before the earthquake an orphanage in Ratankot 
for 20 orphans was built by the Lööf Foundation in 
collaboration with local workers. Unfortunately, after 
the earthquake the building was heavily damaged and 
did not fit its purpose anymore. The foundation made 
new plans for rebuilding the orphanage and this time 
according to better earthquake resistant regulations: 

A deep enough foundation with a solid plinth from 
the ground up. A thick reinforced stone and cement 
wall with a height of maximum eight times the width. 
Seismic bands which are made of reinforce concrete 
and go around the entire facade. The seismic bands 
are placed on three heights in one floor level and will 
hold the building in place when horizontal forces are 
applied to it. They are interconnected by iron columns 
inside the thick wall for vertical strength in the 
walls. And finally, the wooden roof with tin sheets is 
connected with the top of the outer facade and spans 
the entire length between the outer walls. The roof is 
made out of triangular roof trusses which redirect the 
vertical and horizontal forces from the roof towards 
the walls downwards so no columns are needed inside 
the building.

One of the objectives of the case study in Ratankot 
included working on a construction site and gaining 
experience of the local workflow.

The construction site was still covered with old debris 
of the previous orphanage building that stood there 
but the plinth and facades of the new building already 
stood quietly in the morning sun and were ready for 
the roof to be installed. Small baby goats were playing 
on the old debris and the Nepali workers were not 
present yet. Some of the debris seemed separated so 
the stones could be used again but more than half of 
the rubble was hardly rearranged and laid all over the 
place. To solve this all old stones had to be categorised 
into ‘good’ and ‘not good’ ones. The ‘good’ stones had 
marks of being carved out of a rock mountain and the 
‘not good’ stones did not have theses marks. All stones 
differed from very small ones of 100 grams to large 
‘corner stones’ of almost 40 kilograms (stones which 
are larger than average with two carved sides so they 
can be used in the corners of the building). 

Johan Magnusson, the Swedish volunteer from the 
Lööf Foundation, the leader of the project, knew 
what building methods should be used and what 
dimensions all building parts should have. He tried 

to teach the used building techniques to three local 
people, Shyam (the future resident of the building), 
the carpenter and the mason. The only problem was 
that only Shyam could speak English which made the 
communication hard when he was not present. Next 
to the language barrier there were more issues which 
made construction supervision difficult in rural 
Nepal. The local workers did not have a proper basic 
education or building knowledge which made them 
question the unknown changes Johan tried to bring in. 
They did not know any theories about force directions 
in constructions (for example, the triangular roof 
trusses were questioned a lot). 

Furthermore, the local workers drink rice wine 
whenever they have a break. Rice wine is a local product 
made of corn, rice and water which is prepared as a 
paste and contains enough alcohol to dissolve it into 
cups of water to drink as ‘rice wine’. Shyam mentioned 
that the rice wine keeps the workers happy during 
work time so it seemed already broadly accepted.

On the building site supervision was notably missing. 
There was no daily task schedule or day start with a 
progress report that kept everyone updated about 
the progress of the building. Every day the workers 
started dripping in between nine and half past nine 
in the morning. They would pick up the work they 
left the day before and continued according to their 
own experience, insights or know-how on what to 
do. For the more challenging parts of the building the 
workers waited until they got assistance of a person 
who could steer them or tell them what to do. This 
would sometimes be the carpenter, sometimes Shyam 
but mostly Johan. 

Last but not least, safety on the building site was a 
serious issue. Sharp reinforcement bars stuck out the 
wall (two of the students noticed the hard way) and 
are often used as ladder to climb on top of the walls. 
Workers throw with bricks, stones or equipment 
without really checking if the area is safe to throw at. 
When working on heights there is no regulation on 
safety harnesses or walking underneath the work in 
progress. Electrical equipment is connected to the 
power grid by winding the electrical wires around a nail 
on both sides (then the connection lies on the ground 
in the saw dust). Children of the workers play around 
on the site (even in the building) between the sharp 
reinforcement bars, rusted nails and uncoordinated 
workers that cannot always see them while working.

4.4 Work experience
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Next to all these negative issues it should be mentioned 
that it is fun to work with the local workers. One of 
them was deaf but could tell whole stories by only 
pointing at things, others seem harsh at first sight but 
when you laugh at them they will laugh the whole day 
back at you. The workers do seem to enjoy themselves 
when working at the site (perhaps with a little help 
of the rice wine). There are many interested people 
who pass by every day to check the progress and 
keep watching for almost an hour. All measures are 
done with a slight offset or with the eye but will not 
harm the construction itself. The local workers have 
the good skills when it comes to working and crafting 
the stones into the right form or position to use them 
for the walls. When they learn a new technique or 
convenient method they can copy it relatively good 
(but only after the actual understanding of the action).

The roof had to be placed, truss by truss. For the 
placement of the roof a lot of coordination by the 
project leader was needed. The trusses had to be 
carried one by one and were stored side by side 
hanging upside down between the two longest outside 
walls. The trusses would be put into place by acrobatic 
movements as walking on piles of usable stones or not 
yet finished inner walls. After placement they had to 
be turned so they could be tightened to each other 
with diagonal beams. 

After one day, all six trusses were standing straight 
and the wooden construction had the actual shape of 
a roof. This was Johan’s last day in Ratankot before he 
would leave to Sweden. He thankfully made his last 
goal just in time with a little help of some students and 
mostly chaotic but very helpful local workers. 
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4.5 Analysis of Ratankot.
 
This paragraph will elaborate on the analyses 
which have been performed in order to determine 
the amount of damage to the houses, the spatial 
planning which is used in the village and the costs 
of logistics and construction.

4.5.1 Building analysis

In the village of Ratankot the houses were analysed 
on multiple subjects: the type of houses, the space 
arrangement in the house, used building materials, 
used building techniques, types of damage and the 
earthquake performance of the houses.

House types
The private homes in Ratankot vary only little and 
mainly in their dimensions. Otherwise there is only 
one type of home present in the village, a one family 
house which spans over three floors in height and 
can accommodate all the necessary functions in a 
farmer’s life. When the family grows and needs more 
space, an additional house is built either next to it 
along the terraced field or around an open courtyard. 
The latter is the case with older and more traditional 
arrangements in the village.

Typical buildingstyle of Ratankot

Space arrangement 
The buildings are rectangular in plan with proportions 
that where usually around 1:2, with the longest side 
placed parallel to the slope facing the view and serving 
as the main entrance.  Exceptions to this rule are the 
two oldest buildings in Ratankot where the main 
entrance is placed on the shorter side. As the slope is 
cut into terraced fields the family chooses one of those 
in their land and builds their home there. The three 
floors of the household in Ratankot include ground 

Multiple houses of the same family.

floor, first floor and attic connected internally by stairs 
usually placed in the centre of the space, opposite of 
the main entrance.

The floors are almost always loosely organized in an 
open plan and the only fixed elements are the wooden 
posts that partly support the wooden construction of 
the floor or roof above. Internal partitions are rare 
and when they are present they are separating the 
first floor rectangle in three transverse parts, of which 
the middle one serves as a hallway into the rooms on 
either side of the stairs. Just before the main entrance 
there is a covered porch or terrace either open to the 
field or closed with a fixed wall on one side, usually 
the side where the family expands with a new home. 
In the older constructions this porch was embedded 
in the volume of the building and walled on both its 
short sides. 

The ground floor has a double function, it is reserved 
for the animals of the household and used as the 
cooking area. Goats are often kept here overnight in a 
small den signified by a boundary of stones embedded 
in the clay floor along one side of the house. The larger 
cows, oxen or buffalos are also kept inside during 
winter and the monsoon season. On the other side of 
the house there is the fireplace, an open hearth without 
chimney, either in a hole on the floor or raised on a 
low built bench.

The first floor is where the family sleeps, away from the 
heavy atmosphere of the first floor. Not much happens 
there since most activities take place outdoors or on 
the ground floor. Exceptional is the fact that in most 
houses there is a niche in the wall covered with a stone 
plate which houses a bee hive for the households own 
honey supply. Sometimes a door provides access on 
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the roof of the porch below (much like a balcony) 
which is used as additional surface area when drying 
food under the sun.

Interior of typical house: functions are combined.

Further up, the attic has a lower space height close 
to the eaves of the roof (about half of the lower 
floors). In the centre of the room the ridge of the 
roof compensates for the lower height but that is also 
where vertical elements come down to the floor to 
support the roof. This room mostly functions as long 
term storage of excess supplies of food for the family 
and the animals. 

A beehive is integrated in the wall of a house.

Used building materials
The dominant materials present in all permanent 
constructions are found either on site or close by. 
The foundations of a home are laid with rough stones 
collected at the nearby riverbed at the bottom of the 
valley (Bonapace & Sestini). Stone masonry with mud 
mortar is almost exclusively and quite skilfully used 
for walls and it is quarried near the village (Shyam, 
2016). Timber is harvested from the forests around 
the village and used for windows, doors, floors and 

roof structures. A mixture of clay and rubble stones 
on timber boards is used to make a cast like interior 
floor finishing which merges with a similar mixture 
of plaster that covers the walls from the inside.  Stone 
slates are predominantly used for roof tiles, although 
older constructions with straw roofing as well as 
newer with cast concrete slates were also observed.

Materials are being stacked for re-use.
 
Building Techniques  
The buildings that were left standing, regardless of the 
level of damage they sustained, all were based on a 
stone plinth foundation about 10 - 40 cm above ground 
level. According to locals’ testimonies, this foundation 
went approximately 30 - 50 cm below ground level 
and was constructed of stones and mud mortar. This 
foundation exceeded the building’s footprint by about 
25 - 40 cm all around, except from the side of the 
entrance where it was extending to the full width of 
the front porch. The visible part around the building is 
built by carefully cut stones like the walls above. Above 
the plinth, the walls are constructed of stone masonry 
with mud mortar. The use of carefully hewn stones 
helps with fitting them together and keeping the wall 
straight while building. It also gives a very organised 
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impression of the exterior facade and testifies to the 
extensive skill of the craftsmen who constructed those 
walls.  

The houses have a proper foundation.

The stone masonry is composed of three layers: the 
outer layer of the facade made out of fully cut stones, 
the inner layer that bounds the interior spaces made 
from semi-carved stones and the middle layer which 
is basically a filling of mud mortar with small stones 
and rubble from the carving. The two stone layers 
are regularly bridged with transverse stones along 
the surface off the wall, even in constructions which 
sustained the most damage or where the walls where 
exfoliated. There is a fourth layer present in the 
observed constructions in Ratankot and that is the 
plaster which covers the inner surface of the wall. 
This plaster is usually no more than 5 cm, it is of the 
same composition as the inner floor finishing and it 
is constructed as one continuous coating from floor 
to wall.

Important part of this technique for the stone 
masonry is forming the corners of the building with 
cornerstones, somewhat larger or longer blocks which 
alternate in direction on either side of the corner. In

the local building language this is called “sur milaune” 
which literally means “the rhythm of the building” 
and ensures the walls are properly joined together.

The composition of the wall in three layers.

The wooden frames which are placed in the windows 
are usually made by (type of wood here) and extend to 
the full width of the wall. In actuality, every opening 
is cased on the outer and inner side of the wall with 
separate wooden frames which are bridged together 
with transverse pieces. Traditionally the sill and the 
lintel of the frames on both sides are longer than the 
opening, with the extensions built into the stone wall. 
The frames are thus placed while the wall is still being 
built and the wall continues between the two frames. 
The outer frame which forms the facade of the building 
is often carved with floral or geometric patterns.

The cornerstones are bigger than the other ones.

The inner floors are structured with wooden beams, 
posts and planks cut from (type of tree here) and are 
finished with a layer of clay mortar. There is always a 
longitudinal beam with a significant cross section (20 
x20 cm) which runs along the middle of the room and 
is supported by posts of the same dimension. Wooden 
corbels are used to transfer the loads from the beam 
to the posts better. A dense array of transverse beams 
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with a smaller cross section rest upon the main beam 
and the outer walls and support the boarding of the 
floor. All beams cross the entire width of the outer 
walls and are visible on the external facade of the 
building. The finished floor consists of a 10 cm layer 
of clay mixed with this and this applied directly on 
the boarding. In the corners where floor meets wall, 
the finishing is smoothed out onto the wall to become 
one with the plaster, giving a cornerless and seamless 
impression of the interior.

Wooden elements are often still intact.

Interestingly, whenever beams would extend further 
than the outer surface of the wall, mostly to form the 
roof of the front porch and also in the rare occasion of 
a balcony, there would be wooden wedges clamping 
the wall to the beam on both sides providing better 
connection between horizontal and vertical elements 
of the building.

The roof structure is as simple as it gets and is 
predominantly a gable roof: the ridge beam is 
supported by vertical posts which connect to the attic 
floor. From there, slender rafters reach the eaves of the 
roof which extend past the walls and are attached to 

short horizontal beams that protrude from the wall 
to form a 40 - 50 cm overhang that surrounds the 
building. In some instances this overhang is supported 
by corbels which connect to the beams of the attic floor 
or to additional wooden beams that penetrate the wall 
about half a meter higher. The gable is filled in by the 
wall bellow which continues past the overhang to the 
rafters of the roof.  Horizontal purlines join the rafters 
together and provide support for the stone slates that 
finish off the roof. In one very old roof straw finishing 
was used, tied to irregular twig purlines.

Different types of roofing.

It is worth noting that all wooden parts presented 
an equally high level of skill of the craftsmen who 
constructed them. Every T-connection, whether for 
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None: 
No damage, building is intact.
Minor: 
Roof gable collapsed, plaster cracked in corners on 
the inside, short and minor diagonal cracks around 
openings not going through the walls. 
Moderate:
Roof gable(s) collapsed, longer structural cracks 
(vertical or diagonal around openings) continuous 
from floor to floor and/or going through the wall 
(both layers), outer layer of part of wall collapsed or 
part of wall is deformed (bulged).
Severe: 
Roof gables and walls fully collapsed, entire roof 
and/or storey constructions collapsed, many and 
long structural cracks continuous in height and 
width of walls, entire wall sections/facades deformed 
(bulged) or exfoliated (outer layer collapsed)
Collapsed: 
Building missing or lies in ruins (some of the 
buildings have already been demolished by the 
owners regardless of level of damage in order to 
obtain government emergency relief money).

a window frame or a post and beam structure of the 
floor or roof is a plugged connection with the parts 
wedged in place.  There were even more elaborate 
interlocking connections of wooden beams in length 
held together by wedges. The overhang of roof goes 
all around the building which proves to be a great 
opportunity to box the building with a tension ring.

A junction of wooden elements in a roof.

Type of damages
About half of the buildings of Ratankot where 
totally collapsed or had been demolished after the 
earthquake. Of the remaining buildings 75% lost the 
upper floors and roof while the ground floors present 
various degrees of damage. Out of the 233 buildings in 
the Ratankot community, only one building is damage 
free and only 15 are able to be repaired and reused 
without extensive reconstruction of entire floors.  

There were particular types of damage strongly 
evident and repeating among the surviving structures. 
This allowed for a clustering and classification of the 
buildings according to the damage they sustained. 
This resulted in the following table:

Earthquake Performance
Craftsmen in Ratankot do not lack skill, they lack 
certain knowledge. The stones are perfectly cut and 
arranged to build up the wall, the three layers are 
(mostly) rightly connected with transverse stones 
and the attention given to the corners of the building 
is paramount. The carvings and connections in the 
wooden parts show great skill and patience and so do 
the wedged connections of beams and walls. 

Some of the used techniques even seem to be remnants 
of a time when homes would be built to resist 
earthquakes. The double framed windows and doors 
provide more than adequate support for the opening, 
compensating very effectively for the loss of wall 
material. In some instances those where the only parts 
left behind after the building collapsed (in the case of 
the community hall, they need repairs but could still 
be reused) (in the case of the orphanage they where 
reused almost intact). The extended sill and lintel of 
the frames can function in the same way as a seismic 
band, taking up tensile forces from the stone masonry 
keeping it locally together. The wedged connections of 
the floor and roof beams to the walls show the intension 
of connecting horizontal and vertical elements so that 
the construction functions better as a whole. Among 
the buildings that survived, it was observed that the 

Table 2: Damage classification in Ratankot:
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Roof gables collapsed: 
This top part of the wall does not connect to anything 
horizontal, especially at the top. While the rest of 
the wall was able to absorb the vibration or divert 
it to the horizontal surfaces of the inner floors, the 
roof gable wasn’t and gave in. 
Wall cracks: 
Structural cracks of the walls where present in all 
of the surviving buildings. Those were usually 
diagonal, often originating from a window opening, 
typical of in plane horizontal forces acting on the 
walls. There were also diagonal cracks from the roof 
towards a corner of the structure, indicating the 
tendency of that part to detach all together from the 
rest of the building. Long vertical cracks were also 
present, often continuous along multiple floors and 
close to the corners of the building (not along the 
cornerstones though).
Wall exfoliation: 
Some walls had their outer layer collapsed. 
Whenever that was the case, some other element 
was supporting the inner layer preventing the entire 
wall from collapsing (the community centre had 
the wooden construction of the stage, Ratankot 9 
house had the plaster). In some instances, the wall 
was not properly constructed with transverse stones 
bridging the three layers (Ratankot 9 house).
Wall deformation (bulging):
Some buildings (Ratankot 9 house in particular) 
presented some extensive out of plane deformation 
of their facades. The lack of transverse internal 
partitions and seismic bands was critical in this type 
of damage and the walls have now balanced in a 
new curved position. It is a matter of time before 
such walls collapse as a result of natural weathering 
or a next earthquake (even a small one). In other 
instances, this deformation was localised in one 
small part of the facade, usually close to a window, 
probably because of poor connection of the wall to 
the window frame.

Table 3: Typical damages in Ratankot: roof gables with windows survived better than the 
ones without (which where commonly collapsed), as 
the frame of the window would divert/take up most 
of the forces there. Additional construction against 
the wall (stage of community hall) or even just the 
interior plaster has helped some buildings withstand 
the earthquake providing an additional diaphragm.

It is unclear whether the local craftsmen know these 
structural reasons behind their work.  They produce 
their parts and with great quality, yet it is more likely 
that by now that is just how buildings are made, 
while the inherent value of their techniques against 
earthquakes has been lost. After all, the last big 
earthquake in the region was in 1934 and anyone who 
might remember it in Ratankot are likely either to 
have passed away or to be too old to contribute now.
  
The techniques used in Ratankot miss the function 
of the constructions as a whole, as a box, and that 
is perhaps the biggest drawback of the homes there. 
The most important parts for this, the seismic bands 
in regular height intervals, are missing from the 
construction and eventually despite all else, wall and 
floor will move independently from each other during 
an earthquake.  The roof construction plays a big role 
as it ultimately will transfer horizontal loads on the 
stone walls pushing them outwards.  The construction 
of the internal floors also presents an issue since it 
is often the case that wooden posts supporting the 
roof or floor are not continuous along the height of 
the building adding point loads on the horizontal 
surfaces.

For new construction, these drawbacks should be 
easily amended, as it seems that with little alteration 
to what the Nepali are used to constructing, one can 
achieve the safe home that is the desirable outcome. 
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…Even the distribution of vertical loads along the 
length of a wall (where floor and roof meet the 
walls)

…connect the layers of the stone masonry

…limit the crack size in the event of structural 
damage

…reinforce the walls around the openings

…increase the displacement capabilities of walls 
(make the walls more elastic)

…take up tensile forces in the wall

S
canned by C

am
S

canner

wall WIThouT wooden 
reinforcement

wall WITh wooden 
reinforcement

In plane loading of wall 
during earthquake

off plane loading of wall 
during earthquake

Seismic bands (horizontal reinforcement) must be added to...

Example of seismic bands in stone masonry in Vyzitsa, Mt. 
Pilio, Greece (photo lilian Stavropoulou)
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4.5.2 Spatial analysis

The spatial analysis will elaborate on the spatial 
planning which was used and observed in the village 
of Ratankot. The village of Ratankot has been mapped 
and shows the houses and their position in the 
village, along with the types of damage defined in the 
previous subparagraph. Each house of the village has 
been analysed and documented.

The village of Ratankot exists of roughly 233 
houses and a large number of sheds. The 
maps show the type of damage for each 
house and the final numbers have been 
summarized in the following table. 
The same types of damage have 
been used as the ones defined in 
the previous paragraph.

Both from the map and during the actual 
field work some observations can made 
concerning the spatial planning. The village 
contained around 233 houses which is only a 
small number of houses but the surface used 
by the village is relatively large. The houses in 
Ratankot are spread over the mountain side 
due to the need for agricultural land. Because 
each family needs a certain amount of land to 
grow crops it isn’t possible for them to build the 
houses close together, except from the families 
who don’t own their own land. Mountain 
sides are less suitable for agriculture 
due to the (steep) slopes and lack of 
flat land. Therefore the villagers 
have cultivated the land and 
created terraces along the 
mountain side on which 
they grow their crops. 

car road

walking path

terraced field impressions

collapsed upper floor[s]

none - 1 house

level of Damage

minor - 10 houses

moderate - 35 houses

severe - 64 houses

collapsed - 123 houses
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The construction of new houses doesn’t follow a certain 
spatial pattern; it is more based on the availability of 

land. New houses due to family expansion are often 
built next to the old house since families tend to 

stick together. In almost all cases the houses 
were built on flat ground (terraces) with 

the long side of the house parallel to the 
slope and facing the valley.

The spreading of the houses 
over the mountain side, both 

in widths as in height, leads to 
large distances between the different 

parts of the village. The difference in 
height makes it difficult to get from one 

part to the other by truck, especially since 
it is already difficult to get around by car. Cars 

are rarely seen in the village and the main share of 
transport is done on foot, using shortcuts up and down 
the steep mountain slopes.

The number of public spaces in the village is limited 
to primary schools (3 in total), a community 

hall, nurse office and some small temples. The 
primary schools are more or less divided over 

the geographically spread parts of the villages 
where the community hall and nurse office are 

located in the “centre” of the village. There 
is little governmental involvement in the 

use or creation of public space, nor is 
there involvement in the expansion 

of the village when new houses 
are about to be constructed.

8 houses

24 houses

55 houses
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4.5.3 logistic analysis

The local builders provided a list of costs for the 
various materials they had used for the construction 
of the orphanage. The costs can be seen in the table 
below:

Table 5: Prices of building elements:

Cost item Rs. Unit
Foundation 239,7 square feet
Stone (outer) 100 average stone
Stone (inner) 50 average stone
Wood 175 m
Cement 40 kg
Steel (big) 2500 Unit
Steel (small) 75 kg
Zink plates 1400 plate
Sand 215 bag
Transport 5 kg
Labour (skilled) 900 day
Labour (unskilled) 500 day

N.B. 120 Nepalese Roepie is 1 Euro.

With these variables some calculations were made 
regarding the example buildings in the building code 
and lead to the conclusion that the cheapest example 
house of the building code, a 4-room mud mortar 
house, can be constructed for 450.000-500.000 rupees. 
This house would be able to support a 4-member 
family. This is only possible if everything is under 
dimensioned which means that half of the materials 
can be used from recycled materials and the people 
can provide the unskilled labour themselves. It is 
most likely that the actual costs of this building will be 
somewhat higher.
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During the case study in Ratankot the issue tree which 
was presented in the methodology of the report has 
been answered with the local findings obtained in 
the village. By doing so, a comparison can be made 
between the local scale and the broader scale of rural 
Nepal. First the technical part of the issue tree will 
be answered, after which the educational part will be 
answered as well.

4.6.1 Technical aspects 

In the technical part of Ratankot’s issue tree a set of 
solutions which can be implemented into Ratankot 
will be provided. To come up with this conclusion 
three questions are of importance: “What solutions are 
available?”, “How can these solutions be applied?” and 
“What stakeholders are involved?” These questions 
have several sub-questions which will be answered 
as well. To see how solutions in rural Nepal can be 
applied in their context the preferences of the local 
people and government are to be included and the 
availability of the local resources must be taken into 
account. 

Stakeholders
Important stakeholders for the development of the 
village are specific people from the village itself. In 
the case of Ratankot, Karma Lama and his family 
function as role model for the village. By investing 
money in village activities they are increasing the 
community feeling among the people of Ratankot. By 
attracting and accommodating external parties such 
as foreign students and NGO’s, the village will get 
long-term help which would never have been offered 
without the efforts of the role models. The role models 
are also inspiring the younger inhabitants of Ratankot 
with their actions and therefore the young adolescents 
might get a more positive view on life in the village. 
By providing them with more opportunities and 
creating a source of income, the role models tend to 
keep adolescents from leaving the village for the big 
city (Karma, 2016).

Government parties also have an influence on the 
development of the village of Ratankot. A party 
which has the power to make decisions for the locals 
is the village development committee. The Village 
Development Committee (VDC) in Nepal is the lower 
administrative part of the Ministry of Federal Affairs 
and Local Development. There are currently 3276 
VDC’s in Nepal which aim to create a partnership 

between the community and the public sector. The 
VDC has authority for interacting with the more 
centralized institutions of governance in Nepal. The 
goal of the VDC is to give people an element of control 
and responsibility in development and ensures proper 
use and distribution of state funds. The committee 
also ensures a greater interaction between government 
officials, NGO’s and other agencies. The members of a 
VDC are partially elected and partially appointed by 
the government. 

The DUDBC is the government organization which 
is responsible for urban development and building 
construction. After the 2015 earthquakes the DUDBC 
was responsible for revising the building code for 
Nepal and providing the village of Ratankot with 
good examples of earthquake resistant housing. The 
DUDBC will provide the people of Ratankot with a 
sum of money to rebuild their houses, depending on 
the severity of the damage (Support4Nepal, 2016). 
Due to internal affairs the distribution of this money 
is being delayed and therefore most of the people of 
Ratankot have not yet begun to rebuild their houses 
(Support4Nepal, 2016).

For the implementation of the building techniques 
the local people themselves are the most important 
stakeholder to reckon with. An efficient technique 
will not be implemented if the locals do not support 
the technique. That is why their wants and needs are 
important when it comes down to the integration 
building solutions. The house builders are people from 
the village and it is specifically important to know their 
preferences regarding both existing as new building 
techniques since they are the ones constructing the 
houses.

Available solutions
There are only a limited number of available solutions 
for Ratankot since the limited resources, knowledge 
and willingness to change prove a severe limitation. 
High tech solutions disqualify upfront due to the lack 
of money, material availability and basic construction 
principles. Since the willingness to implement a 
solution is of the utmost importance, only solutions 
which are provided by involved stakeholders will be 
taken into account. The current building techniques 
mainly consist of stone masonry with mud mortar and 
wooden roofs or tin sheet roofs. The existing solutions 
which contribute to earthquake resistance are:
•	 Cornerstones to connect the outer walls.

4.6 Ratankot and the Issue Tree
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•	 Light roof constructions.
•	 Floor layout is almost always square or rectangular 

(symmetrical), there are separation walls in 
the house (but do not necessarily contribute to 
earthquake resistance). The ground floor is used 
for cooking and animal shelter, the first floor for 
living and the attic for storage.

•	 Small openings in the facades to preserve the 
strength in the outer walls.

Older buildings seem to have traces of additional 
earthquake-resistant building techniques, but did 
not necessarily withstand the earthquake better 
than newer ones. Next to the existing solutions 
for earthquake resistant building there are several 
introduced solutions after the earthquake.

•	 A revised (though not official) building code of 
the 1994 building code has been published.

•	 Seismic bands were already known by the 
government, though this technique is only now 
introduced in the rural villages.

•	 The people of Ratankot are more hesitant to 
rebuild more than the ground floor, as most of the 
upper floors collapsed.

•	 Earth bricks are introduced throughout rural 
Nepal.

•	 Reinforced concrete is introduced throughout 
rural Nepal.

•	 Cement blocks and mortar are being introduced 
in Ratankot.

•	 Steel columns are being introduced in parts of 
Ratankot.

•	 Wooden roof trusses (without middle column) 
are being introduced in parts of Ratankot.

Finally, new solutions which have not yet been 
introduced but which are deemed possible to be 
introduced in Ratankot, are:

•	 Bamboo, as seen in the Abari project (Abari, 
2016).

•	 Additional techniques can be researched by a 
future team of SSN.

Application of solutions
The application of solutions depends on two aspects, 
the technical preferences of Ratankot and the available 
resources. Both will be elaborated further in this 
subparagraph.
Technical preferences
Culturally, local people would prefer to hold on to their 
traditional ways of construction although western 
influences are appreciated, especially by the younger 

generations. The cultural preference doesn’t exclude 
new materials or techniques but traditional elements 
are preferred and have to be present in the building 
in some sort of way. An example is the roof of the 
orphanage which was built by the Lööf Foundation. A 
new building technique was introduced to the builders 
but it still had the same ornaments on the sides as are 
also present in the older buildings. 

Legally, the locals prefer to rebuild according to the 
minimal regulations given by the Building Code. They 
want to build in an earthquake resistant manner and 
also want to receive the subsidy which is promised by 
the government. 

Political preferences are to rebuild as soon as possible, 
as cheap as possible and as safe as possible without any 
constraints for the local people. When asked upon, 
the local people mostly just want a new house as quick 
as possible. Their preferences for this house would be:

•	 At least three rooms
•	 Relatively low costs for rebuilding
•	 One floor building (ground floor) or multiple 

floors if it is proven to be safe
•	 Improved sanitation/toilets and cooking place 

(mostly by younger people) (Survey results, 2016).

Available resources
Local materials can be found in the valley of Ratankot, 
including stone, wood, mud, hay, cow dung and earth. 
Wood is not completely classified as a local material 
since not all trees are allowed to be cut. 

The non-local materials are all imported from outside 
the valley and can only be transported with trucks. 
The imported materials include steel, glass, concrete, 
cement and wood. For the rebuilding solutions of 
Ratankot the reuse of older materials from collapsed 
buildings is included. 

However, the exact amount of reused materials is not 
directly derivable from observations and depends on 
multiple variables as stone quality, how the building 
was damaged and if the materials are preserved after 
the collapse. The estimated percentages of reused 
materials in Ratankot vary from 50% for stones, wood 
and earth bricks, 30% for cement bricks and 90% for 
steel in the structure (mainly tin sheets).
Unskilled labour is available to a great extent in the 
village, as time is one of the greatest resources available 
in Ratankot. Men mostly do the construction works 
themselves and the women carry the material, clean 
the site or even help with construction.
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Skilled labour is available in the village and includes 
professions like the carpenter and the mason. Their 
skills depend on the materials which are used for 
construction and whether or not the labourer has 
experience with this material. Theoretical skills 
like understanding the designs or used building 
techniques are less present. The major share of the 
builders can be seen as executioners not as leaders or 
supervisors. Both skilled as unskilled labour can be 
bought but unskilled labour can also be provided by 
the households themselves.

Ratankot has a small economy which makes money 
one of the most restraining resources for the village. 
Most villagers have their own land on which they 
produce food for themselves. Most of the locals own 
cattle like cows, goats, pigs and chickens which they 
mainly use as a food source but not for economic 
improvement. The average working person in 
Ratankot makes around 500 rupees per day (between 
4 and 5 euros). 

Big machinery like bulldozers, excavators, boom lifters 
or cranes are very expensive to use and are therefore 
excluded in the analysis (they could reach the village if 
needed but only outside the monsoon season).

Ratankot is accessible by road but only by 4x4 jeeps 
and only from August to April. Due to the heavy 
rainfall in the monsoon season the roads are flooded 
and the village can only be reached by foot. 

One truck can carry 3 tons of materials and costs 
around 16.000 rupees for a drive to Ratankot. When 
the last part of the transport is done by porters the 
truck only has to drive half the distance which makes 
reduces the high vehicle costs, at the expensive of 
relatively cheap manpower.

4.6.2 Technical conclusions

A broad set of materials can be delivered to Ratankot 
by truck or on foot. The accessibility of the village and 
therefore the available building materials will not be 
a major limitation for the integration of proposed 
solutions. Of course some transport related challenges 
have to be dealt with, for example the heavy rainfall 
in the monsoon season. A bigger constraint for the 
implementation of solutions is the small amount of 
money people can spare on building materials and 
related costs. Using only local materials also costs a 

considerable amount of money and will therefore not 
deal with the constraint.

A low cost solution for rebuilding an average house in 
Ratankot is to reuse as much old materials as possible 
and to let the locals help with the unskilled labour 
themselves in order to save money. The houses should 
also be built according to the requirements of the 
governmental building code which makes a feasible 
solution a trade-off between money and safety. Most 
of the houses will be built in a traditional way although 
some of the listed solutions could also be applied to 
the new houses.

4.6.3 Educational aspects

The educational part, how to dissipate a solution into 
a rural society, of the issue tree can be answered by 
two main questions: “What should the local people 
be educated?” and “How can the locals be educated?” 
These questions have several sub questions which will 
be answered in the next paragraphs respectively.

Subjects of education
The educational subjects which would benefit the 
local people in Ratankot the most are related to the 
basic principles of education and the knowledge 
about long-term planning. At this moment there is 
little or no long-term strategy in the village and a lack 
of capabilities which people can learn on their own. 
Especially building specific-knowledge and the basic 
building principles (force directions, materiality and 
connection methods) are not known among the locals. 
The revised rules of earthquake proof engineering 
together with the integration of these rules into society 
should also be introduced so the local people are able 
to adapt these to their own preferences.

Most of the locals are not capable to improve their 
knowledge of the building principles and adapt it to 
their own needs, without help from outside. They 
have to learn that it is up to them to rebuild their life. 
In order to do this they should not be given donations 
but they should be given an incentive to rebuild 
themselves. This is a promising way to ensure that the 
locals become more independent.

Furthermore, in some cases the local people should be 
encouraged to break with old traditions or at least try 
to be more open to other solutions. Some of the old 
ways are outdated and a change is needed to improve 
the safety or living conditions of the locals. This 
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applies especially to the used building techniques of 
which many are not in line with earthquake-standards 
anymore. Some of the most important techniques 
they should learn to apply are:

•	 The use of seismic bands
•	 Proper adjustment of the roof to the walls
•	 Limited open spaces within the walls
•	 Proper use of cornerstones
•	 Adjusting all the walls together
•	 Use of partitions

All these techniques are mentioned in the revised 
building code by the DUDBC.

Finally, almost all people did not know what to do 
during an earthquake. Every respondent, including 
the teachers, said they just ran outside during the 
earthquake. In some cases in Ratankot this proved to 
be fatal, as people who ran out of the building were 
crushed by a collapsing wall. It is therefore important 
that people are instructed how to behave during an 
earthquake.

Education technique
The locals of Ratankot go to primary and secondary 
school until their sixteenth year. After secondary 
school some of the teenagers go to study in larger cities, 
others stay in the village to work the land or help with 
other possible professions. The educational system is 
improving over time and the children of today receive 
better education than their parents and grandparents. 
The relative better education in combination with the 
improved mobility and communication leads to a better 
understanding of additional or new knowledge. The 
local workers have to be taught by visual explanations, 
learning on the job and repetitive trainings. They 
mostly listen to a respected leading figure like an 
engineer from Kathmandu, a skilled labourer or other 
persons who might have any form of prestige. This 
leading figure should know how to bring a message 
across by performing micromanagement during the 
training. An educated person should also make sure if 
the given tasks are performed according to the given 
standards. The given education and construction 
orders should be made clear since Nepalese people are 
likely to nod out of politeness even when they do not 
fully understand their task.  

In order to make sure the local people apply the 
knowledge which they learned it is important to 
convince them about the method and the result. 
A good insight and understanding of their needs is 

therefore needed to make sure they are educated on 
the right subjects. After the earthquake the highest 
need of most people is to have a proper house. Since 
money is the main restriction for rebuilding they 
would need to earn or receive some money for this. 

In general, the need for money goes hand in hand with 
the need for a working economy. As to the current 
status quo, this is the highest need for the village. This 
would also counter the effects of young people leaving 
the village.

Another important need is the need for a community 
feeling (Brecht, 2016). This would intensify the 
cooperation between the villagers and possibly also 
between villages. A possible way to achieve this is to 
invest in community buildings for the villages.

4.6.4 Educational Conclusions

The main skills which people should acquire are a 
long-term mind-set and a sense of entrepreneurship. 
Furthermore, a community feeling should be 
stimulated. If these subjects could somehow be 
included in education, this would give long-term 
benefits to the community.

Furthermore, the listed building techniques should 
be educated to local builders although the effort 
to do this is already present, as can be seen in the 
building code. It is important to educate the builders 
on building technology since they are often more 
interested in the actual building of the house than the 
possibility to learn new technologies. Education can 
for instance be done by including the visualisation of 
building techniques in an example building (painting 
seismic bands and cornerstones, over-specifying the 
adjustment of the roof to the building, extending the 
designs of the wall connections). 

New or improved solutions should be taught by 
prestigious persons to the local people, either directly 
or by example. The education should include basic 
principles of construction and an answer on the 
question why the existing solution should be changed. 
A solution should be accompanied by a clear and 
understandable visualisation to explain its use and 
specifics and it should be repeated often. Supervision 
by someone with the correct know-how should be 
done on site, as everything should be micromanaged. 

The implementation of an economy is the highest 
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need for the village since money proved to be the 
restricting factor for the rebuilding process. 

4.6.5 Main conclusions

It can be concluded that most low-tech solutions 
can be introduced into Ratankot because almost all 
materials can be transported to the village. However, 
without external help or improvement of the basic 
education of the locals it will be difficult to introduce 
a technique that is new to the local population. 

Locals should put effort into recycling as much 
material as possible and help with the unskilled labour 
themselves in order to cut costs.

The lack of money is the most important issue in 
the village. The economy of Ratankot should be 
strengthened in order to introduce a lasting solution 
in which the locals are more independent. 

When dissipating a solution there should be one 
coordinator in the village with several persons who 
can aid him by supervising in teaching or building. 
They should know every detail of the solution and the 
reason why it is done this way.

Finally, educational efforts should be made in order to 
try and influence the mind-set of the local population 
to make them more responsible for their own well-
being, in a long-term timeframe. This would result 
in a higher sense of entrepreneurship and long-term 
vision. The government’s effort to only allow NGO’s 
to provide education instead of giving money or 
buildings is in line with this way of thinking.
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4.7 Strengths and weaknesses of Ratankot

In order to come up with a detailed action plan for 
rural Nepal, the internal strengths and weaknesses 
which are fundamental to the events and our 
observations of Ratankot have been identified in the 
case study. These attributes will be validated in similar 
villages and afterwards the validated attributes will be 
combined with the external treats and opportunities 
in order to deliver a strategic action plan.

Strengths

People are satisfied towards life in the village
All the people in Ratankot indicated that they liked 
the life in the village. Even the young generation who 
was contemplating to leave would rather stay if they 
got the right opportunities in Ratankot.

Manpower is present (time)
Although the people are hard workers, they do have a 
good amount of spare time on their hands. This spare 
time can be used to get training or they can use it to help 
in the reconstruction of their house. It is important to 
incentivize them to spend this time wisely instead of 
wasting time with for example drinking.

Reusable materials are present
Although some of the materials have been irreparably 
damaged, many can be used once more in the 
construction of a new building. In many cases the 
reusable materials have already been collected and 
they have been stacked in order to provide easy access. 
They are ready to be used for rebuilding.

Willingness to learn
Especially the younger generations have an eagerness 
to learn new things. Education has been improving in 
the past decades and an increasing number of locals 
have knowledge about the English language. Curiosity 
is a main issue in the mountain villages and they 
happily accept new technologies.

Skills are present
The basic ingredients to construct a building are 
present in the villages. There are enough builders and 
the builders have the right skills to use and handle 
most of the materials, as well as the ability to construct 
materials which are useful for earthquake safe design.

Weaknesses

Lack of  knowledge
People do not have the fundamental knowledge of the 
principles which are used in building techniques, like 
knowledge of forces. When reproducing something a 
little bit different it is likely that errors occur which 
leads to a bad intuition on practicalities on the 
building site.

Old habits die hard
Especially the older generation sticks to tradition. 
This also goes for people who have a specific skill, 
like the skilled builders. It is very hard to convince a 
local which has done the same task in the same way 
for many years that another way is better. Since these 
people are usually local authorities it makes it harder 
to teach to people who are willing to learn.
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No ecological knowledge
People do not have any knowledge of ecology. When 
unpacking something wrapped in plastic the plastic 
is thrown on the ground immediately. A common 
theory is that in earlier times people could throw a 
banana peel on the ground and it would eventually 
be composted. The current substitute for bananas is 
wrapped in plastic but people will still throw it on the 
ground. Ecology is not on the people’s priority list 
and ecology education is neither on the authorities’ 
priority list.

Lack of long-term vision
The rural people do not have a long-term vision. They 
usually do not set money aside for harder times since 
they usually ensure that they have food for a day or a 
week, this can also be seen in the plantations around 
Ratankot. There is a possibility for more plantations 
but it is in the short-term not necessary for the people 
to grow more food and trade this away.

Low community feeling
People first take care of themselves, before taking care 
of a neighbor that might have been hit harder. This 
is also reflected in the low number of community 
building that can be found in Ratankot.

Weak economy
There is no strong economy in the village which 
leads to a drain of the young adults since they leave 
for Kathmandu where they can get a job or proper 
education. This exodus of the young may prove a 
more pressing problem in the coming years, when 
older generations degenerate and need more support 
of their younger counterparts.

No entrepreneurship
Most of the local population will not start projects 
by themselves. This is one of the main reasons why 
everything has to be micro-managed. After completing 
a task people will rather sit around than start a new 
task by themselves. 

Injuries by earthquake
Some of the people have been traumatized by what 
they have seen or the people whom they have lost. In 
order to cope with the trauma’s the alcohol use has 
increased. People have also been physically injured by 
the earthquake which sometimes leads to a decrease 
of their physical capabilities.

Bad accessibility
Although Ratankot is only 80 kilometers east of 
Kathmandu travelling towards it easily costs a day. 
Transport does not happen at a regular basis since it 
costs a lot of time to get additional materials to the 
village. The transport and use of materials should 
therefore be carefully planned.

Social inequality
Even though the cast system has been abandoned it is 
still active in rural villages and it might lead to lesser 
opportunities for people from the lower castes. 

Earthquake knowledge grows old
People have developed an ignorance of earthquakes 
throughout the years. Some of the older buildings are 
still standing and it is clear that some knowledge has 
been lost over time.



4.8 opportunities and threats in 
Ratankot.

In order to come up with a detailed action plan for 
rural Nepal, the external opportunities and threats 
which are fundamental to the events and our 
observations of Ratankot have been identified in the 
case study. These attributes will be validated in similar 
villages and afterwards the validated attributes will be 
combined with the strengths and weaknesses in order 
to deliver a strategic action plan.
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opportunities

Improving education
The education of the local population is gradually 
improving. The fruits of the governments’ investments 
can be seen clearly. 

Economic boost due to earthquake 
The earthquake destroyed large parts of the Nepalese 
infrastructure which has to be rebuilt. The rebuilding 
can generate an income for the require workers and 
resource manufacturers. 

Tourism
Although tourism can prove to be a threat for 
the preservation of an authentic culture, for the 
rebuilding of a nation the economic boost it provides 
is a considerable opportunity.

NGO help
NGO’s are numerous and they deliver help both on 
a national level as well as on a local level. Their help 
can prove to be a huge benefit, if it is presented in a 
correct way.

Commercial investors
Commercial investors can help to provide a more 
lasting solution than NGO’s, for when the international 
attention shifts away from Nepal the commercial 
investors will still be present. 

Rebuilding is starting (government involvement)
With the constitution having been passed and the 
fuel crisis slowly resolving, the government can focus 
their attention on the distribution of the relief funds. 
An assessment of the damage in rural Nepal has been 
done and relief funds are bound to arrive soon.

Improving infrastructure
The infrastructure of rural Nepal is slowly improving. 
Remote places are becoming more accessible due 
to the improvement of the infrastructure. Trade is 
increasing and tourism can reach more regions.

Use of new materials and techniques
During the earthquake many people lost their houses 
and have to rebuild them. New materials and building 
techniques can be used for the rebuilding which 
might lead to a safer and more satisfactory house for 
the owner.

Threats

Natural disasters
The possibility for another natural disaster is present 
and the possibility that another natural disaster will 
occur should not be ruled out.

Climate change
Although Nepal is one of the least contributing 
countries to climate change, its effects have the worst 
impact on it. For example in Thimal which was next to 
springs, but these all dried up over time. 

Stronger outside economies
Kathmandu, India and the United Arab Emirates 
are all economies which are stronger than the local 
economies in rural Nepal. Especially for young people 
it seems attractive to move to one of these economies.

NGO dependence
The prolonged NGO help in the past decades has 
resulted in a grade of dependence on this help. People 
do not longer decide to change things themselves but 
rather wait for help themselves.

Political inefficiency (bureaucracy and corruption)
Although the political situation is currently stable 
more struggles could lead to the delay or decrease of 
the acknowledged government fund. The recent fuel 
crisis is a good example of this.

No social/economic security
At the moment there aren’t a lot of entrepreneurs in 
the village since it comes with the risk of failure and it 
that case the family might lose its income. The absence 
of social security holds new entrepreneurs back.

Time limitation (monsoon and load shedding)
Monsoon season usually starts at the end of May and 
it will mark the start of a period in which construction 
will be more difficult due to heavy rain.
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५	Validation
Chapter 5

“We found a man who was willing to die in 
his old house, instead of living in a new one”

- Phaindra Raj Pandey. ICCO Coorporation
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This chapter elaborates on the correctness and accuracy of the 
findings of Ratankot. Multiple villages divided over six districts have 
been visited in order to see whether the findings of Ratankot are also 
applicable in these villages. First the findings will be compared to one 
another, after which they will be validated and if possible generalized 
for rural Nepal. Based on these findings a SWOT analysis will be used 
to determine suggested action for rebuilding rural Nepal.
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To validate the research, the findings of Ratankot 
have been compared to six other rural villages in the 
districts of Sindhulpalchok, Rasuwa, Kavrepalanchok, 
Lalitpur, Makwanpur and Dolakha. Some villages 
have been explored more in depth, where others have 
been paid a short visit. A description of all validation 
villages is given below:

Maji Gaun
Maji Gaun is located in another valley of the 
Sindhupalchuk district than Ratankot. It is located 
near the through road which makes it more accessible, 
even though the road is mostly not asphalted which 
leads to a bumpy ride. The NGO BuildupNepal is 
active in this village and surrounding area and they 
are building houses which consist of a bamboo frame 
and concrete plaster. The team has visited this village 
for half a day in order to see how BuildupNepal is 
involving new materials in rural Nepal.

Inspection of the newly constructed house in Maji Gaun.

The two-room house in Maji Gaun.

Bridhim
Bridhim is one of the villages of the Rasuwa district 
and is located at 870 meters above sea level. The 

relatively low altitude and position outside the high 
mountains of the Rasuwa district make Bridhim 
more accessible for travellers and tourists. Tourism is 
therefore one of the major incomes of the villagers. 
Peter van der Grauw, a Dutch architect and alumni 
of Delft university of Technology, is active in Bridhim 
with his private organisation. They are not an NGO 
but they do aim to provide the local people with new 
houses and incorporate the people themselves in the 
rebuilding process. The village shows another type of 
economy than Ratankot since tourism is the driving 
factor, instead of agriculture.

Remarkable housing in the village of Bridhim (Picture: Peter 
van der Grauw).

Damaged house in the village of Bridhim (Picture: Peter van 
der Grauw).

Thimal
Thimal is a village that is situated in the Kavrepalanchok 
is similar to Ratankot in terms of height, religion, 
ngo activities and the number of inhabitants. At the 
moment the private company of Abari is building a 
school in Thimal since the former building has been 
severely damaged. The team visited Thimal for a couple 
of days in order to see the work Abari is conducting, 
especially because of their production and use of 
compressed earth bricks. Building damages in Thimal 
are less common compared to Ratankot since only a 
few houses show cracks and of a single 

5.1 Validation villages
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The compressed bricks are drying in the sun.

house the roof collapsed. The limited damage might 
be explained by the larger distance to the epicentre 
or the different type of soil on which the village is 
build. The earthquake had the biggest impact on the 
community pond which was used for drinking water 
and has dried up after the earthquake. The villagers 
now have to walk six hours in order to get some water. 
The travel time from Kathmandu to Thimal is the 
same as for Ratankot, the only difference is the type of 
road. Where the last part of the journey to Ratankot 
is only doable by 4x4 jeeps, the road to Thimal is 
also used by local cabs and overcrowded busses. In 
addition, Thimal is located along this through road 
and is therefore better accessible than Ratankot which 
brings along an increased amount of travellers and 
tourists leading to more business in the village. 

A collapsed drum in the village of Thimal

Bungamati
Bungamati is a historic village in the Lalitpur district 
which is far easier accessible than the other villages in 
this list because it is located more close to Kathmandu. 
The historical importance of the village provides for a 
better connection to Kathmandu and to a higher 

 
The earthbrick compressing machines in Thimal. 

A common wall construction in Bungamati. 
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amount of tourists. The better connection and higher 
number of tourists make the villagers less dependent  
on agriculture and led to a shift of trading instead. 
Bungamati is a rather old village and up till today it still 
performs a religious function since it is the hometown 
of one their gods. For this purpose multiple ponds 
have been constructed in the village which also serve 
as public space. The main part of the houses have been 
build around the ponds and temples leading to a more 
compact village with actual streets, drainage systems 
and public spaces. UN-Habitat, Arcadis and the KU-
leuven have done some extensive research on how 
to rebuild Bungamati and its cultural heritages. The 
advice from these parties includes trainings for the 
local population that are visualised and repetitive in 
order to work together regarding the rebuilding. 

A severly damaged and crooked building in Bungamati.

The better connection and improved economy also 
affected the building types and methods. Bungamati is 
a Newari village that traditionally builds their houses 
with bricks. For the villagers of Bungamati it is easier 
and less expensive to import materials and during the 
visit a lot of concrete frame buildings could be seen 
which were finished with brick walls or partitions. 
The newly constructed concrete buildings themselves 

were often higher than three storeys and didn’t 
resemble the traditional buildings of Ratankot at all. 
The older brick buildings on the other hand looked 
more similar, except from the building material. 

The central square with old buidlings is havily damaged. 

Makwanpur district
The village of Makwanpur is interesting the ICCO 
foundation is rebuilding houses in the village. ICCO 
has studied the needs of the population and came up 
with a long term temporary shelter as a transition 
phase before the building of the permanent houses. 
By doing so, the village does not have to wait for 
government funding and can start on improving their 
living situation before investing large sums of money 
in their houses. The temporary shelters are designed 
to last 4-5 years and are based on the guidelines of 
the building code. ICCO proposes several alternatives 
of temporary shelters and trains local carpenters and 
masons to build them.

Thulo Bharkhu
Thulo Bharkhu is another validation village is the 
mountainous area of the Rasuwa district. Damages 
to the houses were relatively minor compared to 
Ratankot. Thulo Bharkhu is located along the through 
road towards Kathmandu which is partially asphalted 
with some heavy damage due to landslides at some 
points. Again the location near the road provides a 
stronger economy for the village and also makes it 
easier to import materials for building. 

Waste is thrown in the fields in Thulo Bharkhu. 
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Damages in houses next to the road are not repaired yet.

Thotundanda
From Thulo Bharkhu an expedition was made into 
the mountains of Rasuwa where more remote villages 
were visited, among them was Thotundanda. The 
villages in the mountains were smaller than the 
earlier described ones and often the majority of the 
houses were collapsed because of the earthquake. 
The collapsed and damaged houses consisted both 
of traditional houses build with local materials and 
more modern concrete houses. When ascending the 
mountains the used building materials changed to 
more local materials due to the reduced accessibility. 
The only exception was a group of porters which were 
carrying bags of cement up the slope.

The village of Thotundanda is almost totally destroyed.

Thotundanda is completely relocated in these shelters.

5.3 Building and spatial comparison

On the next pages there is a visual comparison 
of building types between the different villages 
in different districts. Additionally this paragraph 
elaborates on the differences between Ratankot and 
the validation villages and includes topics like urban 
patterns, village expansions and public space.

Urban patterns
When looking at the map of Ratankot, little or no 
urban pattern can be seen and it looks like the houses 
are built randomly in the landscape. This randomness 
takes place because of two reasons, on the one side the 
local economy influences the urban pattern and on 
the other side the landscape limits the building space.

In the village of Ratankot there is little or no economy, 
the majority of the people provide for themselves by 
means of agriculture. Agriculture requires land and 
especially flat land is scarce on the mountain slopes. 
To cope with the slopes the villagers have cultivated 
large parts of the mountain side by making terraces. 
On these terraces they grow their crops and build their 
houses. The necessity for agriculture land leads to a 
spreading of the houses, each family has its own piece 
of the mountain where it lives and works. Families 
who don’t own any land will build on someone else’s 
land and will lead to a more densely populated area 
(town centre). The spreading of houses is enhanced 
by the limited suitable building ground due to 
Ratankot’s position on the slope of the mountain. 
Bridhim looked like Ratankot, but did not completely 
depent on agricultural income. Therefore, the houses 
are more concentrated in bundles along the trekking 
roads and the agricultural houses more on the sides of 
the village.
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District Capital
Visited Location

Short visit location

Location from meeting

Earthquake Epicentre

In other validation villages like Timal or to a greater 
extend Bungamati, a stronger economy was present 
compared to the one in Ratankot. One of the main 
reasons for this stronger economy is the location 
and the accessibility of the village. Both Timal and 
Bungamati are located along a through road which 
is usable for busses and in the case of Bungamati 
partially asphalted. Where the road passes the village, 
houses have been built and shops have been set up. 
The travellers along the road provide an income for the 
villagers who now are less dependent on agriculture. 
The lower dependency on agriculture means less land 
is needed since the villagers can buy food from nearby 
farmers or other villages. Due to the reduced land use 
people build their houses closer together which makes 
the village look more like an actual village instead of a 
collection of widely spread houses.  
Bungamati is even better connected to big cities like 
Kathmandu and there the houses are built close to 
each other, paved roads are constructed throughout 
the village and land is reserved for public utilities. 
In addition, the landscapes at Timal and Bungamati 
prove to be more suitable for construction since 
they are more flat compared to Ratankot. Timal is 
located at a higher altitude but because it is located 
at the relative flat top of the mountain there is more 

space available for construction and agriculture. The 
same goes for Bungamati which is located within the 
Katmandu valley and therefore knows even smaller 
height differences. It can be said that the position along 
a main or through road is crucial for the economic 
development of villages. 

Village expansions
When families are growing additional houses are 
required for the next generation. In the rural villages 
there is no long term spatial plan which includes 
future land use. If a new house is build it has to be 
build on own property or land which is rented from 
a landlord. Often the new house is build next to the 
parental house because it is on family land and due to 
strong family bands family members often live close 
to one another. 

The locations to build a new house are limited, 
especially for poor people which don’t own much 
land. If a family owns land on a dangerous part of the 
mountain (higher chance of landslide for example) 
they will build the new house on the dangerous part 
since they have no other alternatives. At the moment 
the government is working on hazard maps which 
indicate which parts of a region are more sensitive 
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towards natural disasters. It is yet unknown if the 
hazard maps are on village, district or regional level. 

In Ratankot the main source of income is agriculture 
and most houses are built on or near the farming land. 
In other validation villages this was also the case, be 
it on a smaller scale. Differences were especially seen 
in villages which were located along through or main 
roads, like in Thulo Bharkhu. The village of Thulo 
Bharkhu is located on the main road which connects 
Kathmandu with the Langtang region to the north 
which attracts a lot of tourists who go hiking in the 
mountains. Agriculture is also an important source of 
income in Thulo Bharkhu and houses are built on or 
near farming land. But because of its location next to 
the road, multiple shops and even a guest house has 
opened along the road. Opening business along the 
road makes it more accessible for tourist so in these 
types of villages new businesses and therefore houses 
are built along the road. In Ratankot the road is rarely 
used and mainly serves as a connection between the 
village and the rest of the world. There limited number 
of travellers and tourist is too low to generate a decent 
income from.

Public spaces
In remote villages like Ratankot public spaces are 
limited since there is little government involvement 
and the villagers themselves are not involved in 
the establishment of public spaces, their priorities 
are housing, water availability and farming. The 
current public spaces in Ratankot consist of the 
primary school square which is used for festivals, the 
newly constructed orphanage, the yet to be rebuild 

community hall, the temporary monastery and the 
local water taps which were constructed throughout 
the village. The majority of these public spaces were 
initiated or build by ngo’s like Support4Nepal and the 
Lööf foundation. Only the nurse office, some of the 
water taps and the high priced electricity were arranged 
by the government. The villagers might understand 
the positive contribution of public space to the village 
but they are not participating in the organisation or 
construction by means of own initiative. The use of 
public space is also affected by the social cast system 
which is still present in the village even though it 
was abandoned a long time ago. An example of the 
systems presence was the celebration of the Losar 
festival (Tibetan New Year), where not all families 
were allowed on to the school square for celebration 
since they were of a lower cast. The effects of the cast 
system are diminishing, especially in bigger cities 
and among the younger generations but they are still 
active in the more remote villages to a certain height. 
Timal was more accessible than Ratankot and had 
more small enterprises along the road. It was lucky to 
find itself around a large open field where ceremonies 
could happen or children could play. 

The public spaces in Bungamati almost all had a 
special function, as water reserve, as holy ground or 
as market square. Buildings in the direct surrounding 
seemed to be placed according to a grid, but the 
secondary buildings behind it seem to be placed along 
the scattered street patterns. 
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RATANkoT

ThIMAl

Thulo BhARkhu

BuNGAMATI

WAllS PlINTh CoRNER SToNES
EXT. WooD CoN-

STRuCTIoN

ThoTuNGDANDA

BRIDhIM
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SEISMIC BANDSoPENINGS RooFS INT. FlooRS INT. PARTITIoN
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RATANkoT
SEVERE DAMAGE

front porch along entrance wall 
on the ground floor

larger stones perfectly cut

clay flooring on wooden 
supports

3-layered stone masonry with 
mud mortar - stones cut

double wooden frame with 
short “wings”

Rare but made out of wood

all around building generally 
small protrusion from wall

gable roof with overhang all 
around building - stone slate 

and tin roofing

78
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ThIMAl
MODERATE DAMAGE

No external wood construc-
tions

larger rough stones - generally 
poor consruction

clay flooring on wooden 
supports

3-layered stone masonry with 
mud mortar - rough small 

stones - often rendered

double wooden frame with 
short “wings”

all around building - generally 
large protrusion from wall

gable roof with overhang all 
around building - clay tile and 

tin roofing

79



80

Thulo BhARkhu

roofed balconies along entrance 
wall - often supported to the 

ground 

larger stones perfectly cut

wooden planks on wooden 
supports

3-layered stone masonry with 
mud mortar - rough stone

double wooden frame with 
short “wings”

all around building - generally 
small protrusion from wall

simple gable roof - stone slate 
and tin roofing

MODERATE DAMAGE

80
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BRIDhIM

roofed balkony along entrance 
wall on the first floor floor 

often supported to the ground

larger stones ususally cut

clay flooring on wooden 
supports

loose stone masonry - rough 
stone

single wooden frame - no 
“wings” 

Rare and very small

simple gable roof  - stone slate 
and tin roofing

SEVERE DAMAGE

81
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ThoTuNGDANDA

small awnings along entrance 
wall on the ground floor

larger rough stone

wooden planks on wooden 
supports

loose stone masonry with mud 
mortar- rough stone

double wooden frame with 
longer “wings” 

seismic bands present but badly 
maintained

rare and very small

simple gable roof  - stone slate 
and tin roofing

SEVERE DAMAGE

82
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BuNGAMATI

front porch along entrance wall 
on the ground floor - some 

roofed balconies

interlaced brick contsruction

clay flooring on wooden 
supports

2-layered brick masonry with 
mud mortar

double wooden frame with 
“wings”

wooden bands on roof and 
floor levels

all around building generally 
small protrusion from wall

pitched or gable roof with 
overhang all around building if 

possible - clay tile roofing

wooden partitions

MODERATE DAMAGE

83
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BUNGAMATI

THOTUNDANDA

BRIDHIM

THULO BHARKHU

THIMAL

RATANKOT
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The findings of the case study in Ratankot will be 
validated with the outcomes of the meetings and field 
visits.  The strengths and weaknesses and issue tree 
answers of the case study in Ratankot will be validated 
and compared to the conclusions of other visits to 
villages, meetings and literature. The validated points 
will be discussed afterwards whether they are still 
valid or if they cannot be taken into account in the 
conclusions.  In order to validate the two sets of case 
study conclusions, two tables are used which use 
checked blue boxes if the subject is validated and red 
if it has been contradicted. The subjects which have to 
be validated are presented in the first column of every 
table and are compared to the used validations which 
are presented in the first row.

The validation villages consist of site visits, own 
observations, meetings with educators, leaders, 
workers or involved persons who know the details 
of the village. The meetings are with experts or other 
involved parties. Abari is a commercial initiative that 
also gives trainings to local people in the villages 
on how to rebuild their houses safe. It is known as 
one of the faster growing initiatives because of their 
understanding of the needs of the local people.  Team 
one of Shock Safe has done an extensive study on the 
problems of post earthquake Nepal and this study has 
been confirmed by the Kathmandu University. Both 
Engineers without Borders teams (EWB Denmark & 
EWB Canada) consist of multiple professionals who 
have been working in the engineering fields for longer 
time. The Department of Urban Development and 
Building Construction (DUDBC) is the governmental 
sector which owns the rebuilding problem and 
develops strategies for rebuilding (rural) Nepal 
together with the National Society for Earthquake 
Technology (NSET; a research NGO that contributes 
to the DUDBC’s work). The Interchurch Cooperative 
for development Cooperation (ICCO) is an 
international working group which invests in projects 
against poverty and pro sustainability and is active in 
over 44 countries. Finally, the International Centre 
for Integrated Mountain Development (ICIMOD) is a 
‘literature document’ about the strategy for rebuilding 
Nepal which has been set up by all eight countries in 
which the Himalayas is situated and can therefore be 
used as validation.

All the strengths and weaknesses are validated 
except for the bad accessibility (Table 6). This can 

be explained by the great variety of existent rural 
villages throughout the country. They inevitably may 
vary in their accessibility. Overall, the rural types of 
villages do have to be travelled to by 4x4 jeeps and do 
generally not have a hardened road that leads there. 
The NSET has appointed that rural areas are generally 
bad accessible (and some almost inaccessible by 
normal vehicles) but because there are lots of different 
villages, some villages might have a better road than 
others which makes this statement invalid to use as 
hard fact.

All issue tree answers are validated except for the 
people´s personal preferences in Ratankot (Table 7). 
The preferences that were mentioned in this subject 
were: At least three rooms; relatively low costs for 
rebuilding; one floor building; multiple floors only if 
it is proven to be safe; improved sanitation/toilets and 
cooking place (Survey results, 2016).  

During the meeting with the governmental 
organisation DUDBC it was mentioned that because 
of the high difference in living circumstances (valley 
or high in the mountain) and the extreme cultural 
diversity of Nepal, it is not possible to mention that 
this list fits all people’s preferences. However, the 
relatively low costs are true. In short, when talking or 
proposing on people’s own preferences, it should be 
mentioned that this can vary in the different existing 
districts of Nepal. 

Conclusion on validation and generalisation
Most of the strengths, weaknesses and issue tree 
answers are validated and therefore applicable for 
a more general rural Nepal. The weakness ‘bad 
accessibility’ and the technical issue tree answer 
‘people’s preferences’ should be taken into account as 
variables which are mostly dependent on the location 
of the rural village. Factors as altitude, culture, 
economics and distance from bigger cities are highly 
involved in the preferences that people have when 
rebuilding their houses or if the village can be accessed 
by vehicles.

In this report, it will therefore be mentioned that 
conclusions with regards to these parts will be specified 
as example conclusions, applicable for specified 
conditions and form more of a guiding principle or 
learning point, as is the case in a pilot project.

5.3 Validation and generalization
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Validation Villages Meetings Literature

Validating Subject

Tim
al 

M
aji G
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Bridhim
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SSN
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anada
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D
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N
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C

O
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O
D

VA
LID

ATED

Strengths
Willingness to learn
Reusable materials are 
present
Skills are present
Manpower is present
People are satisfied
Weaknesses
Lack of long term vision
Low Community Feeling
Weak Economy
No Entrepreneurship
Old habits die hard
Bad accessibility
No Knowledge 
Earthquake knowledge 
grows old
Injuries by earthquake 
No ecological knowledge
Social Inequality

Table 6: Validation and generalization of strengths and weaknesses:



87

Validation villages Meetings Literature
Validating Subject
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D
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ATED

Technical
(re)Building Preferences
People’s preferences
Cultural Preferences
Legal preferences 
Political preferences 
Resource availability
Materials available
Local Labour available
Skills available
Lack of Money
Transport Costs
Applicable Solutions
Existing Solutions
Introduced Solutions
New Solutions
Building Costs
Stakeholders involved
Educational
Education subjects
Incentives to learn
Mind set adjustment
Leader figure needed
Educational techniques
Highest needs of the people
Equality women/men
Youngsters leaving the village

Table 7: Validation and generalization of Issue tree:
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No knowledge (practical/
fundamental)

Old habits die hard No ecological 
knowledge

Lack of long-term vision Low community 
feeling

Weak economy No entrepreneurship Injuries by 
EQ

Bad accessibility Social 
inequality

Earthquake knowledge 
grows old

Education Include practical/funda-
mental education

Include practical/funda-
mental education

Change ecologi-
cal mind-set

Incorporate long-term 
perspective

Involve communi-
ty in education

Include practical/fundamen-
tal education

Incorporate long-term per-
spective

Include so-
cial studies

Teach EQ-safety

Ecoboost Invest income Invest income Invest income

Tour-
ism

Change ecologi-
cal mind-set

Preserve cultural heritage Facilitate tourism Facilitate tourism Increase accesibility

NGO help Involve community in 
education

Convince locals of necessiy Change ecologi-
cal mind-set

Incorporate sustainable 
solution

Involve entire 
community

Facilitate entrepreneurship Facilitate entrepreneurship Focus on 
minorities

Focus on 
minorities

Build educational house

Investors Give the rod instead of 
the fish

Convince locals of necessiy Involve locals

Rebuilding 
starting 

Improve control-mecha-
nisms

Promote safe over cheap 
solution

Involve spatial 
planning

Focus on repair if possible Create leader Increase accesibility Distribute knowledge

Infrastruc-
ture

Distribute knowledge Re-invent cultural heritage Distribute 
knowledge

Involve entire 
community

Increase mobility Increase mobility Increase access to infor-
mationstruct

new tech-
niques

Convince locals of necessiy Distribute 
knowledge 

Build educational house Stimulate entrepreneurship Build educational house

Natural 
disasters

Create conserva-
tive programs

Involve spatial planning Involve spatial 
planning

Build educational house

Climate 
change

Change ecologi-
cal mind-set

Create awareness of 
changes

outside 
economy

Include practical/funda-
mental education

Create self-sustaining 
economy

NGO de-
pendence

Give the rod instead of 
the fish

Incorporate sustainable 
solution

Give the rod instead of the 
fish

Give the rod instead of the 
fish

Politics Distribute knowledge Increase transparency/
clarity

Increase transparency/
clarity

Create leader Increase accesibility Distribute knowledge

No security Convince locals of necessiy Convince locals of 
necessiy

Encourage com-
munity initiatives

Facilitate entrepreneurship Facilitate entrepreneurship Intoduce so-
cial security

Monsoon Time-management Create leader Increase accesibility

5.4 SWoT sheet

In this paragraph, the strengths 
and weaknesses are combined with 
the opportunities and threats. Each 
intersection gives an action. All 
actions are explained in apendix 4 of 
this report.

Strenghts

Weaknesses

Th
re

at
s

o
pp

or
tu

ni
tie

s

People are satisfied Manpower is present (time) Reusable materials present Willingness to learn Skills are present
Improving education Involve community in education Encourage excelling (grants) Involve community in 

education
Economic boost over time Create leader (with vision)
Tourism Facilitate tourism Improve level of English
NGO help Involve locals Distribute knowledge locally Asses re-usable materials Involve locals Involve locals
Commercial Investors Involve locals Asses re-usable materials
Rebuilding is starting Incorporate sustainable solution Distribute knowledge Wlocally Distribute knowledge locally Involve locals

Improving infrastructue Increase access to information Distribute knowledge locally
Use of new materials and techniques re-invent cultural heritage Distribute knowledge locally Use old materials in new techniques Teach EQ-safety

Natural disasters Create conservative programs Teach EQ-safety
Climate change Create awareness of changes
Stronger outside economies Preserve cultural heritage Stimulate entrepreneurship
NGO dependence Focus on local’s responsibility Focus on local’s responsibility
Political inefficiency
No social/economic security Introduce social security Facilitate entrepreneurship

Time limitation (Monsoon) Micro-management Micro-management
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No knowledge (practical/
fundamental)

Old habits die hard No ecological 
knowledge

Lack of long-term vision Low community 
feeling

Weak economy No entrepreneurship Injuries by 
EQ

Bad accessibility Social 
inequality

Earthquake knowledge 
grows old

Education Include practical/funda-
mental education

Include practical/funda-
mental education

Change ecologi-
cal mind-set

Incorporate long-term 
perspective

Involve communi-
ty in education

Include practical/fundamen-
tal education

Incorporate long-term per-
spective

Include so-
cial studies

Teach EQ-safety

Ecoboost Invest income Invest income Invest income

Tour-
ism

Change ecologi-
cal mind-set

Preserve cultural heritage Facilitate tourism Facilitate tourism Increase accesibility

NGO help Involve community in 
education

Convince locals of necessiy Change ecologi-
cal mind-set

Incorporate sustainable 
solution

Involve entire 
community

Facilitate entrepreneurship Facilitate entrepreneurship Focus on 
minorities

Focus on 
minorities

Build educational house

Investors Give the rod instead of 
the fish

Convince locals of necessiy Involve locals

Rebuilding 
starting 

Improve control-mecha-
nisms

Promote safe over cheap 
solution

Involve spatial 
planning

Focus on repair if possible Create leader Increase accesibility Distribute knowledge

Infrastruc-
ture

Distribute knowledge Re-invent cultural heritage Distribute 
knowledge

Involve entire 
community

Increase mobility Increase mobility Increase access to infor-
mationstruct

new tech-
niques

Convince locals of necessiy Distribute 
knowledge 

Build educational house Stimulate entrepreneurship Build educational house

Natural 
disasters

Create conserva-
tive programs

Involve spatial planning Involve spatial 
planning

Build educational house

Climate 
change

Change ecologi-
cal mind-set

Create awareness of 
changes

outside 
economy

Include practical/funda-
mental education

Create self-sustaining 
economy

NGO de-
pendence

Give the rod instead of 
the fish

Incorporate sustainable 
solution

Give the rod instead of the 
fish

Give the rod instead of the 
fish

Politics Distribute knowledge Increase transparency/
clarity

Increase transparency/
clarity

Create leader Increase accesibility Distribute knowledge

No security Convince locals of necessiy Convince locals of 
necessiy

Encourage com-
munity initiatives

Facilitate entrepreneurship Facilitate entrepreneurship Intoduce so-
cial security

Monsoon Time-management Create leader Increase accesibility

Strenghts
People are satisfied Manpower is present (time) Reusable materials present Willingness to learn Skills are present

Improving education Involve community in education Encourage excelling (grants) Involve community in 
education

Economic boost over time Create leader (with vision)
Tourism Facilitate tourism Improve level of English
NGO help Involve locals Distribute knowledge locally Asses re-usable materials Involve locals Involve locals
Commercial Investors Involve locals Asses re-usable materials
Rebuilding is starting Incorporate sustainable solution Distribute knowledge Wlocally Distribute knowledge locally Involve locals

Improving infrastructue Increase access to information Distribute knowledge locally
Use of new materials and techniques re-invent cultural heritage Distribute knowledge locally Use old materials in new techniques Teach EQ-safety

Natural disasters Create conservative programs Teach EQ-safety
Climate change Create awareness of changes
Stronger outside economies Preserve cultural heritage Stimulate entrepreneurship
NGO dependence Focus on local’s responsibility Focus on local’s responsibility
Political inefficiency
No social/economic security Introduce social security Facilitate entrepreneurship

Time limitation (Monsoon) Micro-management Micro-management
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६ Chapter six
Conclusions

“I’m not sure that this is the right way, 
but at least it is a way that works”

- Johan Magnusson. Lööf Foundation
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This project from the start has been about identifying and documenting 
both technichal and social challenges that the people in rural areas of 
Nepal are facing in respect to their rebound after the 2015 devastating 
earthquakes.  Based on observations made in the field and in an effort 
to provide long term solutions for these challenges, Shock Safe Nepal 
- Team 2 is presenting here its conclusions in the form of three end 
products:

1. A strategic plan that spans from short term, to mid term to long 
term actions towards a sustainable and safe rural Nepal

2. A short repairs and reconstruction manual that presents the 
typical Ratankot home with modifications for new and existing 
constructions in accordance with the Nepali building code

3. A strategy for education in technical matters that hopes to expand 
the intense central and local efforts of bridging the knowledge 
gap between seismic theory and practice in Nepal

The last two here serve as more specific and elaborated examples of 
two major actions in the strategic plan.  If the goal of the strategy is 
the safety, independence and sustainability of the rural population in 
Nepal, these technical and educational products are a big first step in 
getting there. 
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The actions specified in the action plan are the ones 
which were derived from the SWOT analysis in the 
previous chapter. The actions are grouped according 
to urgency but with some of the actions a preliminary 
start can be made without completing all actions that 
precede this action. This is especially true for the 
mindset and education actions.

The first part of the action plan specifies the set-up, 
the foundation on which the action plan rests. In 
many places this part has already been set in motion 
or even completed. It is a most essential step for the 
rebuilding process though. It is of vital importance to 
appoint a leader who is a role model for his people, 

This action plan specifies a strategy that should be 
followed in villages and settlements in Rural Nepal 
in order to integrate an earthquake safe environment. 
The action plan is divided into three phases and each 
phase includes of two steps which will be explained 
further on:

•	 Short-term plan (0-2 years): includes the set-up 
and the preparation for rebuilding

•	 Mid-term plan (2-7 years): includes the actual 
rebuilding and the change in mind-set

•	 Long-term plan (7-20 years): includes the 
implementation of an economy and education

Convince locals 
of necessity of 

earthquake safe 
building

Create, 
locate or 
appoint 
leader

Improve 
construc-

tional control 
mechanisms

Give the rod 
instead of 
the fish

Focus on 
minorities

Distribute 
knowledge 

locally

Teach 
earthquake 

safety

Involve locals

Appoint 
responsible 
for micro-

management

Appoint re-
sponsible for 
time-manage-

ment

Focus on 
locals’ own 

responsibilities

Promote safe 
over cheap 
solutions

Step 1: Set up

Step 2: Preparation

Incorporate 
long term 

perspective

STRATEGIC ACTIoN PlAN
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Assess 
re-usable 
materials

Focus on 
repair if 
possible

Incorporate 
sustainable 

solution

use old 
materials 
in new 

techniqeus

Involve spatial 
planning

Re-invent 
cultural 
heritage

Step 3: Construction

Build 
educational 

house

Afterwards, preparation for rebuilding should 
commence. The locals should be closely involved in 
this process as it will both result in a lower dependency 
on help, a result which is more satisfactory and thus 
a better implementable result. A person or multiple 
people should be appointed for the time management 
of the project, and the same goes for the micro 
management of the project. This will bring a major 
increase to both efficiency on the work-floor, as well as 
efficiency of the rebuilding projects as a whole. Locals 
should be convinced of the necessity of earthquake safe 
design, as well as their own responsibility to rebuild. A 
long term perspective ought to be incorporated when 

built, a sustainable solution should be incorporated. 
The first paragraph of this chapter specifies  what this 
sustainable solution should look like. Old materials 
should be used in new techniques and the cultural 
heritage should be reinvented in order to build in a way 
that is up to new earthquake safety standards. Also, 
spatial planning should be considered, as this both 
reduces the risk of damage after natural hazards and it 
increases community feeling. This considerations are 
also specified in the first paragraph of this chapter.

can function as a kick starter to get things done and 
goes out of his way to help his people. Afterwards, 
the constructional control mechanisms should be 
improved so the government has a more up close 
view of the local population (and vice-versa). All 
the offered help should focus on letting the locals 
provide for themselves and at the same time this help 
should mainly focus on the ill, the injured and the 
most severely affected by the earthquake. All available 
earthquake knowledge should be distributed and 
earthquake safety should be taught in such a manner 
that it will be integrated with the lifestyle of the local 
population.

designing and planning the building projects, and a 
focus should be made on safer buildings rather than on 
cheaper (or bigger) buildings. Finally, an educational 
house, as mentioned in the second paragraph of this 
chapter, can be built in order to provide an example of 
a solid, earthquake-safe design.

The third step is the actual rebuilding of the villages. 
Reusable materials should be used as much as possible 
and the focus should be on repair, where possible. 
Both these solutions only apply if they would result 
in earthquake safe houses. To repair a house which is 
made crooked by the previous earthquake does seem 
very unwise. Aftherwards, when the houses are to be 
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Change 
ecological 
mind set

Increase 
mobility

Facilitate 
tourism

Increase 
accesibility

Create local 
conservative 

programs

Increase 
Access to 
information 
infrastructue

Improve level 
of English

Encourage 
community 

based 
initiatives

Involve entire 
community in 

projects

Preserve 
cultural 
heritage

Stimulate en-
trepreneurship

Step 4: Mind set

The transparency towards the government should be 
increased in order to enable an increased faith of the 
local people in its functioning.

The fifth step is the creation of a self sustaining 
economy. This is a major step and it allows for 
future research on the type of issues which could be 
implemented for this self sustaining economy.  A good 
first action would be to raise awareness of ecological 
changes. Nepal is heavily impacted by global warming 
and if people would know of its effects they can plan 
ahead on how to cope with or prevent these effects. 
Afterwards, entrepreneurship should be facilitated 
as this will allow every inhabitant to contribute to 
the economy. Also, as the rebuilding process will 
possibly result in a short term boost for the economy, 
the generated income should not be spent at once 
but should be invested with a long term purpose in 
mind, for example for facilitating entrepreneurship 
as well. The ecological mind set of the population 

The fourth step involves a change in mind set which 
is vital for creating a long lasting solution. In order 
to achieve this the access to information should 
be improved and afterwards the level of English 
should be improved as well. These will both allow for 
preservation of the existing knowledge so it will not 
grow old. Furthermore, the mentioned improvements 
will increase opportunities for expanding the 
economy, as it will allow for easier access to tourism 
and for more possibilities to entrepreneurship. 
Community based initiatives which involve the 
entire community should be encouraged since these 
initiatives will increase the community feeling as well 
as initiatives which have the possibility to stimulate the 
economy. For this reason, entrepreneurship should be 
stimulated as well. At the same time, efforts should 
be made to preserve the cultural heritage under all 
these changing circumstances as the cultural heritage 
both proves to be a great source of satisfaction for the 
rural population and an attractive source for tourism. 
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Include 
practical and 
fundamental 
education

Encourage 
ability to excel

Include social 
studies

Introduce 
social security

Involve local 
community in 

education

Increase 
transparency/ 

clarity

Create self-
sustaining 
economy

Create 
awareness 

of ecological 
changes

Facilitate en-
trepreneurship

Invest gener-
ated income

Step 5: Economy

Step 6: Education

More practical education will result in the children 
knowing better what they want to do when they grow 
up as well as being more ready for their professions. A 
focus should also be on fundamental education as this 
will give a better impression to the local population 
why some solutions are better. In many of the rural 
areas the people had no knowledge of forces which 
complicated the giving of instructions to them 
about the need for certain constructions. Aside from 
including these subjects, students who excel should 
also be encouraged, for example by providing grants. 
This will motivate all students to work harder. Social 
studies should also be included in order to make a 
first step to a society in which all people of all castes, 
ethnicity and religion are considered equal. Finally, a 
social security system should be introduced. This will 
allow people who try to start an enterprise but fail, to 
have something to fall back on and it will also support 
people who are injured or disabled.

should be changed so the large amounts of waste are 
to be countered and a long term view is embraced 
towards the environment. For example, deforestation 
should be decreased and this can also be countered by 
adopting reforestation programs or other conservative 
programs. Mobility should be increased and tourism 
facilitated. These two actions will amplify each other’s 
effect as well, and the increase in tourism will result 
in a stable factor in the economy. Finally, the places 
which are less accessible in rural Nepal should be 
made more easily accessible in order to facilitate 
tourism and increase mobility.

The final step is the adaption of the education and this 
step will be a truly long term step as it will impact 
mostly the younger generations. The first action for 
this would be to involve the local community in the 
education. By allowing a carpenter to teach about 
his profession the community feeling will increase 
and the children will have more practical education. 
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1 Install tension rings that surround 
the building and clamp all four walls 

together.

2 Place these bands at least at the 
internal floor level and the roof eaves 

level.  Connect them with the floor 
and roof beams if possibe.

3 Connect those rings 
with the window and 

door sills if possible.

4 Make interlocking 
joints in the corners 

of the rings for better 
performance.

1                Establish the depth of the crack  - does the 
crack go through and through? Remove 

portions of interior plaster if necessary.

2         Remove stones on either side 
of the crack in regular height 

intervals - every 500 mm - do this 
on both sides of the wall if the 

crack goes through.

3 Install re-bars into the 
wall where the stones 

were removed in order to 
bridge the crack.  Do this on 
both sides of the wall if the 
crack goes through.

4 Cover the re-bars with large 
stones that also bridge the 

crack.

5 Fill the entire crack with mortar to seal the 
wall again entirely. 

CRACK REPAIR (stiching):

WOODEN BANDS REINFORCEMENT:

REPAIRS PRoPoSAl
FORTIFICATION OF SURVIVING RURAL BUILDINGS
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1 Clear the opening 
of loose stones 

and debris at its 
edges.

2         Rebuild the gable 
portion of the 

wall to close the 
opening.

3 Include a window 
in the new 

wall.  The wooden 
frame will reinforce 
the gable and the 
opening will divert 
off-plane loads from 
its centre.

Interior plasters that have cracked  or feel hollow 
need to be removed to inspect the stone masonry 
underneath.  After repair action in the stone wall, the 
plaster should be re-applied.

Any kind of OIL (e.g. waste kitchen or engine oil]) 
will help protect the wood from weather and insects.  
Coat all wooden parts regularly (once per 2 years).

GABLE REPAIR:
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RECoNSTRuCTIoN PRoPoSAl
COMPLIANCE OF RURAL TECHNIQUES WITH THE BUILDING CODE

MIN. 750 mm
below ground

MIN. 300 mm

MIN. 600 mm

use the “rythm of the 
building” (corner stones) 
to form all wall corners.  

Mortar thickness 
between stones should 

be between 10 and 20 
mm all over the wall

use interlocking 
joints to connect 
the bands together 
in the corners of 
the building or to 
continue a beam 
in length.  use 
transverse pieces 
through the walls to 
connect the bands 
on either side of the 
wall  allong the wall. 

Any kind of oIl 
(e.g. waste kitchen 
or engine oil]) will 
help protect the 
wood from weather 
and insects.  Coat 
all wooden parts 
regularly (once per 2 
years)

Incorporate into the stone masonry 
continuous wooden bands that 
surround the building in the 
following places:

RooF EAVES

INTERNAl FlooRS

WINDoW 
SIll, 
MIDDlE & 
lINTEl

PlINTh lEVEl

above ground

Opening to internal corner:

Opening to opening &

RECTuANGulAR

Building Shape:

a

MAX. 3xa

Length of free-standing wall:

MAX. 12xt

t
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Site Selection:  Window to Wall ratio:  

Choose a flat, non filled piece of land, away from 
streams, torrents or other waterways, to minimize 
chance of corrosion from weather and landslide.  If 
possible build on natural rock.

Prefer smaller openings in favor of larger ones.  The 
total length of the openings in a particular wall should 
not exceed 1/4 of the lenght of that wall.  Using larger 
“wings” for opening’s sill and lintel also helps.

MIN. 750 mm
below ground

MIN. 300 mm

prefer light roofing 
material like straw

vertilcal posts should 
continue from one floor 

to the next

Wall thickness: 
t = MIN. 450 mm
Place a Through 
stone every 600 mm 

in all directions

Floor to floor 
wall hight 
MAX. 8xt

above ground

MIN. 
800 mm

ΕΞΩΤΕΡΙΚΗ ΤΟΙΧΟΠΟΙIΑ
ΛΙΘΟΔΟΜΗ ΣΕ ΔΥΟ ΣΤΡΩΣΕΙΣ 

ΜΕ ΧΩΜΑΤΟΛΑΣΠΗ Ή/ΚΑΙ ΛΙΘΟΣΥΝΤΡIMΜΑ ΣΤΟ ΜΕΣΟ ΛΙΘΟΔΟΜΗ ΜΕ ΣΥΝΔΕΤΙΚΗ ΚΟΝΙΑ

Ανάλυση παραδοσιακών κτιρίων και συνόλων - 153

Opening to internal corner:

Opening to opening &
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EDuCATIoN & DISSEMINATIoN STRATEGY

Improve control mechanisms 
for better guidance of con-

struction
(micro-management)

use the right education techniques 

Distribute knowledge  
on a local scale 

(by government or 
other organisations)

A leader & supervisors are 
needed for local guidance

1) Clear and easy to 
understand message
2) Know the incen-
tives(s) to learn
2) Visualisation of 
the message
3) Repetition of the 
message
4) Training on the job
5) Use micro man-
agement

own Responsibility for rebulding

the Building Code

Fundamental knowledge

EQ SAFETY

Workers/Adults

Improve level of English

Ecological mind set

Need of knowledge

necessity of EQ-safe rebuilding

This infographic represents 
the most important steps 
to dissipate a solution 
into a rural society. Social 
aspects which benefit the 
self sustaining environment 
are also taken into account.

The top half of the pages 
presents the way how 
the local population can 
be taught and how to 
integrate the necessary 
educational and social 
aspects. The bottom half of 
the pages presents where 
the education should focus 
on and what the population 
needs to be taught.
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EQ Safety

Fundamental knowledge Practical knowledge

Improve level of English

Ecological mind setEconomics

School/Children

Involve the local community in 
education

Encourage community based 
initiatives and Involve them in 

projects

use the Increased access to 
information structures

Increase transparency/
clarity of the decisions 

in the village

Create awareness 
of future possible 

ecological changes

use the local’s willingness to 
learn 

Encourage Excelling students

Introduce social 
security

Stimulate entrepreneurship

Let children learn from the adults 
in the village or the other way 
around, children come home and 
can teach their family what they 
have learned at school.

Include social 
studies

long term perspective 
mind set

Create a safe and social environment
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७ Chapter 7
Recommendations

“The right message is there, it is given the wrong way”

- Parakshit Kadariya. DUDBC
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It would be inappropriate to end this report without recommendations 
with the reference to what’s next.

As the first team already mentioned a lot of technical knowledge on 
how to rebuild earthquake safe is present in the country but somehow 
this knowledge does practically not dissipate into society how it 
theoretically should. This report builds upon this problem statement 
and has tackled this gap by creating a framework on how to integrate 
a shock safe environment into rural Nepal. Still, the findings are not 
(yet) ready to be scaled into a broader perspective due to technical 
challenges, governmental issues and economic limitations. 

During the visit in Nepal, more unsolved technical challenges (Shock 
Safe Nepal related or not) presented themselves in the search for 
answers of this research.  These recommendations will be split up 
into recommendations for future teams and recommendations for 
thesis topics in order to give a clear distinction on who could focus 
on what. 
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For future teams it is important to see how a single 
solution can be scaled to a broader perspective in order 
to reach the end goal of Shock Safe Nepal. Hereby, it 
is important to keep the focus on rural areas because 
most of the heavily affected areas are situated here and 
the impact of a student research group is highest in 
these contexts.

This recommendation is one of a long term perspective 
and can be cut down to smaller steps towards this 
main goal. At first, a scalable solution or building 
model would have to be introduced with a more 
technical approach including already present building 
solutions. It is now the question how such scalable 
solution should emerge (for instance, by designing 
it from scratch or by analysing other projects that 
worked properly in their context). However, when 
introducing new techniques or designs they first have 
to be approved by society (this can take years because 
the acceptance level of the society and the laws is very 
high) or even worse, it can become an outcome that 
reinvents the wheel because there is already a lot of 
knowledge available about earthquake safe buildings. 
This makes the recommended statement twofold. The 
direction towards a prototype would be a good first step 
for a scalable solution, but on the other hand a single 
solution often fits only specific conditions in a specific 
environment and is fixed to its belonging boundaries. 
Our advice would be to focus on a solution which can 
be made adaptable to different conditions (but may 
be worked out according to one specific condition). 
Requirements for such a solution would be:

•	 Make the solution an educational object which 
shows locals how the building works (force 
directions, transitions, quantities, material 
compositions and/or connections) and how 
earthquake safe techniques are integrated in the 
structure. 

•	 Give such educational house an easy name which 
fits the local understanding, as for instance: ‘The 
Educational House’.

•	 The solution should be adaptable to the variety of 
local’s needs.

•	 It needs to be a feasible solution which answers 
the environmental boundaries and resources 
(transport capabilities, costs, building materials, 
inside climate, space arrangement, and/or 
traditional elements).

•	 It should be low-tech which doesn’t require 
immediate changes in the present skills, available 
materials and labour forces.

•	 An easy to learn concept which has a clear 

message of understanding, which can be built 
again by locals only and which can be maintained 
or expanded without external help. 

It is important to work out economics and local 
finances in the research, without money there is 
no ability to rebuild according to the so required 
regulations. Research on this topic can be done as 
extension on the technical studies and as integrated 
subject of the scalability of a solution. 

In order to get tremendous advantages and a good 
head start at every visit, teams should focus on 
working together with stakeholders as the NRA, 
DUDBC, NSET, IOM, Kathmandu University, Abari,  
UN-Habitat, ICCO or other influential parties. These 
can provide practical, logistic, legal, financial and 
localised knowledge and help which are all highly 
needed. Most of them are already highly involved in 
the reconstruction process and know a lot of inside 
outs of the whole process and keep track of the 
changes overtime which results in good guidance and 
well based decisions in the research processes. Their 
ongoing projects can also be used as learning points 
on what should be included in future solutions (or 
excluded).

Finally, future research teams are asked to update, 
improve, or add to this report’s findings since Nepal is 
in the middle of a rollercoaster which includes lots of 
changes in governance, varying ideas and projects. By 
keeping the key findings updated for future research 
the outcome of Shock Safe Nepal will have the highest 
chance to serve Nepal in the best way. 

7.1 For future Teams
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Architecture topics:
•	 Investigate and propose culturally relevant 

housing models that bring the rural Nepali life in 
the modern times.

Building Technology topics:
•	 Technically supporting project: How to make 

windows and doors better for earthquakes. 
•	 Assess re-usable materials: Find out what materials 

can be re-used.
•	 Investigate the traditional Nepali roof structure 

and its function and performance.  Explore its 
structural potential and limits.  Propose culturally 
relevant alternatives.

•	 Investigate (through simulation models) rhe 
seismic performance of loadbearing masonry. 
Focus and compare on various types of mortar 
and banding techniques.

•	 Model and investigate the compatibility of 
compressed earth brick in mud mortar wall with 
the re-inforced concrete seismic band.

Construction Management and Engineering topics:
•	 Electricity infrastructure project: How to stabilize 

a steady supply, to set up a good infrastructure for 
all the people of the village. 

Materials engineering:
•	 Developing and/or testing the best earth brick for 

construction

Sustainable Energy Technology topics:
•	 Agricultural greenery project: Making the   

village greener, constructing a greenhouse, and 
adapting this with the villagers. Local entrepreneur 
experimenting with different seeds is a set up for 
this.

•	 Waste management project: Find solution for 
waste problems. Not burying and burning. 
Incorporate waste in recycling cycle.

•	 Technical development project: Implementation 
of smoke free stoves.

•	 Micro-hydro plant project. Using high altitude 
location for sustainable source of energy. 

Systems Engineering, Policy Analysis and 
Management topics:
•	 Economy for this village: Looking for an 

agricultural or a touristic source of income.
•	 Social Project: Turning survival into a living. 

Looking for long-term solution.
•	 Social Project: Improvement of social cohesion 

and corporation in rural areas.

Transport, Infrastructure and Logistics topics
•	 Infrastructure project: Investigating all types of 

infrastructure for the village.
•	 Roads and infrastructure project: Increase 

reachability of remote areas.
•	 Communication infrastructure: Increase 

information sharing to remote areas

Water Management topics:
•	 Water infrastructure project: Water supply options 

in remote areas.
•	 Water Infrastructure project: Irrigation systems in 

rural Nepal.

7.2 Thesis topics

The thesis topics originated from the different 
meetings and are presented as a list of separate topics. 
The topics are represented below in categories:
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Appendix 1 Contactlist

Organisation Contact Function Email Telephone
Abari Nripal Adhikary Founder/Architect Abari INFO@ABARI.ORG 9843112859

Abari Subash Karki Project Manager hr@abari.org 9841941900

Alternative Energy Promotion Center 
(AEPC)

Michael Heine Tilma International Senior 
Compliance Adviser

heine.tilma@aepc.gov.np

Arcadis Bert Smolders Founder Shelter Program bert.smolders@arcadis.com 06-27060438

Arcadis Radboud Buitenrust Associate Shelter Program radboud.buitenrusthettema@arcadis.com

Artists for Nepal Swati Pujari swati.pujari1@gmail.com

BioComp Maarten Gnirrep Managing Director maarten@biocompnepal.com 01-5554953

Bridhim Project Peter van der Gaauw Architect peter@buitengewoonarchitectuur.nl 9823121826

Coralform Nico van Veen coralform@gmail.com

De mobiele fabriek Ab ab@demobielefabriek.nl

De mobiele fabriek Gert Breugem gs@demobielefabriek.nl

Delft Global Intitiative Anke Dahlman Secretary A.Dahlmann@tudelft.nl

Delft Global Intitiative Annelies de bakker PR J.C.deBakker@tudelft.nl

Delft Global Intitiative Dick van Gamel Steering Comittee

Delft Global Intitiative Ellen van Andel Associate e.vanandel@tudelft.nl

DIMI Anna Molleman Project coordinator DIMI a.molleman@tudelft.nl

DIMI Marcel Hertogh M.J.C.M.Hertogh@tudelft.nl

Drafting factory Jolein Feteris Jolein@draftingfactory.com

DUDBC (Department of Urban Deve-
lopment & Building Construction)

DUDBC General Account info@dudbc.gov.np

DUDBC (Department of Urban Deve-
lopment & Building Construction)

Kumar Parsad Dahal Under Secretary 01-4262984

DUDBC (Department of Urban Deve-
lopment & Building Construction)

Parikshit Kadariya Senior Divisional Engi-
neer Building Code

parikshitkadariya@gmail.com 9841802045

DUDBC (Department of Urban Deve-
lopment & Building Construction)

Prakirna Tuladhar

Dutch Ambassy in Nepal Alphonsus Stoelinga Ambassador nde-cdp@minbuza.nl 911124197612

Dutch Ambassy in Nepal Kari consulate@nlconsulate.org.np

Earthquake Safe Solutions (ESS) Dev Kumar Maharjan Earthquake Engineer dmaharjan@nset.org.np 01-5590664

EFL Femke Dijkstra info@efl-stichting.nl

Engineers Without Borders André Bergeron  Project Team Canada andrebergeron100@gmail.com

Engineers Without Borders Benoit Laurin Project Team Canada benoit.laurin@devlor.com

Engineers without Borders Bente Christensen Project Team Denmark baesmaidens@gmail.com

Engineers Without Borders Erik Lauritzen Project Team Denmark erik@iug.dk 9851141950

Engineers Without Borders Jasper Flapper Project Coordinator EWB 
NL

jaflapper@gmail.com 613976125

Engineers without Borders Michele di Marco Project Team Denmark micheledimarco00@gmail.com

Engineers without Borders Northen Light Project Team Denmark pushpaasigdel@hotmail.com

Engineers Without Borders Ranjith Dissanayake Project Team Sri Lanka ranjith@fulbrightmail.org

Helping Thulo Parsel Hans Buijing helpingthuloparsel@gmail.com

Hrrp Nepal Jennifer Duyne jennifer.duyne@hrrpnepal.org

Icco en Kerk in Actie Dick Loendersloot Project Coordinator NL Dick.Loendersloot@icco-cooperation.org

Icco en Kerk in Actie Pepijn Trapman Regional Manager pepijn.trapman@icco-cooperation.org 9802088111

Icco en Kerk in Actie Phaindra Raj Pandey Project Coordinator 
Nepal

Phaindra.Pandey@icco-cooperation.org 9841205763

IGG Ian Gordon igordon@iangordonglobal.com

Impulsis Daan Verbaan Project Coordinator NL Daan.Verbaan@icco-cooperation.org 

International Network for Bamboo and 
Ratan (INBAR)

Prayag Raj Tamrakar Bamboo Resource Ma-
nagement Expers

ptamrakar@inbar.int 9851123278

IOM Rup Kumar Public Health Coordi-
nator

 rup.bk@hotmail.com 9851140626
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Organisation Contact Function Email Telephone
Kathmandu University Bhola Thapa bhola@ku.edu.np

Kathmandu University Bim Prasad Shrestha Associate Dean shrestha@ku.edu.np 9851018136

Kathmandu University Prachand Man Pradhan Head of Civil Engineering prachand@ku.edu.np 011-661399

Kathmandu University Ramesh Maskey rmaskey@ku.edu.np

KU Leuven Annelies de Nijs anneliesdenijs@gmail.com

KU Leuven Stefanie Dens stefaniedens@gmail.com

LOOF Foundation Johan Magnusson CoFounder sophie@nordfasinvest.se

NCDM (Nepal Center Disaster Mana-
gament)

Dr. Meen B. Poudel 
Chhettry

Secretary General chhetri1952@yahoo.com 9851073456

NCDM (Nepal Center Disaster Mana-
gament)

Prof. Dr. Jiba Raj Pokharel President jibraj@gmail.com
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Appendix 3 Ratankot house Analysis

collapsed parts with this color
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The findngs and observations made in chapter 4 - Case 
Study in regards to the technical side of the village of 
Ratankot are based on the analysis and documentation 
of the few remaining houses that where safe enough to 
enter.  These houses are presented here to supplement 
Chapter 4.

It is unclear why those buildings survived the 
earthquakes, as neither their position in the village, 
composition, construction method nor age present 
any significant advantage against the vast majority of 
the houses in Ratankot which either collapsed or got 
severly damaged.

There are however some hypothesies that can be made 
by examining these buildings:
- lighter roof constructions - like the thatched roof of 
house 92 seem to have performed better than their 
stone slate counterparts (which mostly collapsed)
-wooden constructions along the stone walls protected 
those walls from collapsing (Community Center stage, 
balkony of house in Ratankot 8)
-smaller window to wall ratios make for stiffer 
buildings (house 92, house in Ratankot  8, Community 
Center as a counter-example

In any case, the buildings presented here helped 
establish the typical rural construction techniques 
which were found - off course with variations - in 
most places that this team visited and/or examined 
(Thimal, Bridhim, Thotundanda, Thulo Bharkhu)
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MATERIAlS & CoNSTRuCTIoN
WALLS

OUTER three-layered stone masonry with mud 
mortar - carved stones used on the outside 
layer - mid layer out of mud mixed with 
small stones and debris - interior surface is 
covered with mud plaster

INNER none

OPENINGS double wooden frames with “wings” - one 
frame on the inside and one on the outside 
of the wall covering the entire thickness and 
connected with transverse pieces - operable 
parts placed on the external side of the wall

INNER 
FLOORS

wooden structure with mud finishing - 
every floor is supported by vertical posts 
below

ROOF timber framed gable roof - simple beams 
supported on the ridge and eaves of the roof 
- wooden posts support the ridge - 50cm 
overhang of the roof surrounds the building 
- stone slate and tin sheet roofing

DAMAGES
OVERALL overall in good condition

WALLS minor diagonal cracks around some of the 
windows
cracking of the internal plaster on the 
corners with the floors and around some 
windows
collapsed eastern gable
corrosion of the mud mortar 

OPENINGS no aparent damage

ROOF no aparent damage
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DAMAGES
OVERALL overall in good condition

WALLS minor diagonal cracks around some of the 
windows
cracking of the internal plaster on the 
corners with the floors and around some 
windows
collapsed gables
corrosion of the mud mortar 

OPENINGS no aparent damage

ROOF no aparent damage

MATERIAlS & CoNSTRuCTIoN
WALLS

OUTER three-layered stone masonry with mud 
mortar - carved stones used on the outside 
layer - mid layer out of mud mixed with 
small stones and debris - interior surface is 
covered with mud plaster

INNER none

OPENINGS double wooden frames with “wings” - one 
frame on the inside and one on the outside 
of the wall covering the entire thickness and 
connected with transverse pieces - operable 
parts placed on the external side of the wall

INNER 
FLOORS

wooden structure with mud finishing - 
every floor is supported by vertical posts 
below

ROOF timber framed gable roof - simple beams 
supported on the ridge and eaves of the roof 
- wooden posts support the ridge - 50cm 
overhang of the roof surrounds the building 
- straw [thached] roofing
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DAMAGES
OVERALL three out of the four walls present great 

distortion
entire volume distorted towards the south

WALLS south wall buldged 

exfoliation on the eastern and western walls 
around the openings
corrosion of the mud mortar 

OPENINGS no severe damage aside from general dis-
tortion following the volume of the entire 
building.

ROOF no aparent damage

MATERIAlS & CoNSTRuCTIoN
WALLS

OUTER three-layered stone masonry with mud 
mortar - carved stones used on the outside 
layer - mid layer out of mud mixed with 
small stones and debris - interior surface is 
covered with mud plaster

INNER none

OPENINGS double wooden frames with “wings” - one 
frame on the inside and one on the outside 
of the wall covering the entire thickness and 
connected with transverse pieces - opera-
ble parts placed on the external side of the 
wall - skylights used both alone and above 
openings

INNER 
FLOORS

wooden structure with mud finishing - 
every floor is supported by vertical posts 
below

ROOF timber framed gable roof - simple beams 
supported on the ridge and eaves of the roof 
- wooden posts support the ridge - 50cm 
overhang of the roof surrounds the building 
-tin sheet roofing
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DAMAGES
OVERALL overall in good condition

WALLS minor diagonal cracks around some of the 
windows
minor cracking of the internal plaster on the 
corners with the floors and around some 
windows
collapsed gables

corrosion of the mud mortar 

OPENINGS no aparent damage

ROOF no aparent damage

MATERIAlS & CoNSTRuCTIoN
WALLS

OUTER three-layered stone masonry with mud 
mortar - carved stones used on the outside 
layer - mid layer out of mud mixed with 
small stones and debris - interior surface is 
covered with mud plaster

INNER wooden internal partitions on the first floor

OPENINGS double wooden frames with “wings” - one 
frame on the inside and one on the outside 
of the wall covering the entire thickness and 
connected with transverse pieces - operable 
parts placed on the external side of the wall

INNER 
FLOORS

wooden structure with mud finishing - ev-
ery floor is supported by vertical posts below

ROOF timber framed gable roof - simple beams 
supported on the ridge and eaves of the roof 
- wooden posts support the ridge - 50cm 
overhang of the roof surrounds the building 
- straw [thached] roofing
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MATERIAlS & CoNSTRuCTIoN
WALLS

OUTER three-layered stone masonry with mud 
mortar - carved stones used on both sides of 
the wall - mid layer out of mud mixed with 
small stones and debris - no plaster.

INNER stone masonry tansverse wall same as 
outer walls - little [if any] interlocking with 
outer walls - internal partitions of concrete 
blocks with cement mortar create localized 
increace in stiffness - internal partitions of 
timberframe and plywood - internal con-
struction of wooden cupboards and stage 
along the south wall of eastern room

OPENINGS double wooden frames with “wings” - one 
frame on the inside and one on the outside 
of the wall covering the entire thickness and 
connected with transverse pieces - opera-
ble parts placed on the external side of the 
wall - skylights used both alone and above 
openings

ROOF timber framed gable roof - simple roof 
trusses with no diagonal elements, only 
vertical and horizontal - wooden posts 
support the roof in the western room amd 
the font porch - 50cm overhang of the roof 
surrounds the building - tin sheet roofing

 

DAMAGES
OVERALL biggest part of west room collapsed - includ-

ing the roof above
entire volume distorted towards the south-
east

WALLS collapsed walls also in the northeastern 
portion of building
exfoliation of the outer layer of the south 
wall
corrosion of the mud mortar 

OPENINGS no severe damage aside from general dis-
tortion following the volume of the entire 
building.
in the north wall the opening frames re-
mained standing while the wall collapsed

ROOF no severe damage to the remaining roof - it 
has followed the distortion of the entire 
volume



124

Appendix 4 Strategic plan - action elaboration

Appoint responsible for micro management: The supervision on building projects must be micro managed in 
order to create an efficient process. 
Appoint responsible for time management: Building time is limited due to power shortages and the monsoon 
season. By proper application of time management the building process can be optimized. 
Assess reusable materials: Find out which materials can be reused after the earthquakes. Re using materials is 
a cheap way to rebuild on a remote place.
Build educational house: The people from Nepal learn visually, therefore a good example is necessary. An 
educational house can remind and teach them how to build.
Change ecological mindset:  Change the current habits of the people and make sure they know the consequences 
of their behaviour. Waste management and preservation of nature should be included in their habits. 
Convince locals of use/necessity: The locals must understand the necessity of solutions, in order to incorporate 
them. A solution which works but does not have the local’s approval will not be implemented.
Create awareness of possible environmental changes: The environmental changes have a large impact in 
the rural and remote areas of Nepal. Water sources which dry out are not uncommon and there is also 
an increased risk of landslides. Therefore, a future oriented approach should be taken into account while 
applying solutions. 
Create leader with vision: A leader is vital to convince and motivate the local people. He stimulates the 
attitude of local people towards entrepreneurship, sets an example for the village and shows them how to get 
things done.
Create local conservative program: Prevent people from short term thinking. Deforestation is a realistic 
problem for the near future since it increases the chance of landslides. Reforestation programs are an example 
of solutions which are able to counter this.
Create self sustaining economy: Rural places should strive for a sufficient economy in order to operate without 
external financial help. This would also incentivise the local youth to stay in the village.
Distribute knowledge locally: Knowledge about earthquake safe techniques is available in Nepal, it just has to 
be distributed to the rural areas.
Encourage community based initiatives: By increasing the number of community based initiatives the 
community feeling will increase.
Encourage excelling (grants): Students should be encouraged to do their best in school and made aware of 
their possibilities after education. At the moment this not case since children are rarely properly motivated.
Facilitate entrepreneurship: Create a platform of possibilities for local people to set up a business.
Facilitate tourism: Tourism is a possible source of income for rural Nepal, which is needed to make remote 
areas self sustaining.
Focus on local’s responsibility: People must not be made dependant on external help. In some cases the 
people have gotten spoiled. They have to learn that it is up to them to rebuild.
Focus on minorities: Lower casts, injured and women should be treated equally. When help is provided these 
minorities should be focussed on first.
Focus on repair if possible: Repair is often possible and it is a cheaper solution, as long as the remaining 
construction is deemed earthquake safe. 
Give the rod instead of the fish:  The locals are not helped by giving them the fish, they should be taught how 
to improve their situation in the long term so they can provide for themselves. 
Improve constructional control mechanisms:  It is the task of the government to control the rebuilding 
process. By improving the constructional control mechanisms it is assured that the government is more up 
close with the local population.
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Improve level of English:  External help and personal opportunities will increase when people can communicate 
better with external parties. 
Include practical and fundamental education:  Teach the people the basic building principles and fundamental 
knowledge on how to build earthquake proof. Also, by giving practical education the children will be better 
prepared for a job that requires specific skills.
Include social studies: Teach about cultural, religious and social differences in order to decrease the gap 
between the various social groups on the long term.
Incorporate long term perspective:  The choices that are being made should work out in the long term. People 
do not have a long term vision but should be taught to consider this in their decisions.
Incorporate sustainable building techniques:  Make sure that new buildings are safe, strong and environmentally 
friendly. 
Increase accessibility:  By improving the accessibility of remote areas the rebuilding process will become 
easier.
Increase access to information structure: Basic knowledge and information can be made easier accessible 
in order to ensure that old knowledge will not get lost over time and for and easier distribution of new 
knowledge.
Increase mobility: Make sure the possibility of transport increases in order to stimulate the rebuilding process 
and to lower the threshold for the introduction of tourism.
Increase transparency/clarity:  The regulations and procedures of the government must be made clear and 
more accessible for the local people. This will allow for an increased faith in the government by the local 
people.
Introduce social security: If people have something to fall back on when new initiatives don’t work out, they 
will be more inclined to try something new. Furthermore, this would also support the injured and disabled.
Invest generated income: Local people use almost all their income for life support nowadays. A short term 
increase of income due to the rebuilding process should be invested for long term goals.
Involve community in educational process: The people that spend time out of the village can teach practical 
knowledge in schools and will also increase the community feeling.
Involve entire community in projects: The lack of community feeling can be tackled by involving everyone in 
the rebuilding process or other activities.
Involve locals: Listening to the people is vital in the rebuilding process. A solution should be designed with 
the locals’ preferences in mind. Also, external parties should always involve locals in projects in order to 
stimulate the local economy and to ensure that the local population is helped instead of given something.
Involve spatial planning: People in rural areas often don’t work together but by means of spatial planning the 
community feeling might increase. The introduction of public space can be a good solution to bring people 
together.
Preserve cultural heritage: The rebuilding of the country must go hand in hand with preserving the cultural 
heritage.
Promote safe over cheap solution: Local people prefer a roof over their head to a safe building. This problem 
must be tackled before houses are being rebuilt.
Reinvent cultural heritage: The old building techniques are a part of the cultural heritage. In order to preserve 
the heritage and at the same time rebuild in a safe way, the cultural heritage must be integrated in the new 
building techniques.
Stimulate entrepreneurship: Stimulating entrepreneurship in rural areas will lead to a bigger change to 
become self sustaining as a village or family.
Teach about earthquake safety: The knowledge for earthquake safe design is available, it must be taught to the 
right persons in order to be implemented. Earthquake response plans should be distributed. People should 
be aware of earthquakes and the possibility of another one occurring.
Use old materials in new techniques: Reuse is cheaper than buying new materials. New techniques have a 
bigger chance to work when traditional materials can be used.
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