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Executive Summary

The financial losses caused by various disasters cause significant impacts in the developing
nations. The need for innovative disaster risk reduction and management strategies has
become critical in the context of increasing climate change impacts and frequency of
disasters. Risk financing is a growing concept in disaster risk management considered vital
for addressing losses caused by disasters. In addition to awareness and comprehension of
existing and potential risks, understanding disaster risk financing is equally important to
contribute to financially protecting households and communities in the event of a disaster.
In view of this, the piloting of an innovative and scalable risk assessment tool termed as
“NAXA Assessment Platform” in flood-prone areas of Bheemdatta Municipality of
Kanchanpur District was carried out under the thematic area Risk Financing Solutions of
the Asian Disaster Preparedness Center’s (ADPC) Climate Innovation Challenge (CIC), 2021.
This tool is built up on the rigorous household-level vulnerability study in other
geographical areas of Nepal. The piloting of this tool in Bheemdatta Municipality
incorporates a holistic approach to household risk assessment that supports
decision-making in sustainable risk financing strategies and practices.

The scope of this piloting in Bheemdatta covered three major phases of project
implementation. The pre-field phase was focused on necessary partnerships development,
review of relevant literature, and developing questionnaires for risk assessment alongside
enhancement of the digital system. The on-field phase was carefully planned as household
surveys and infrastructure mapping in this pilot guided the risk analysis and vulnerability
calculation of the surveyed households in the post-field phase of this project. The
interactive visualization of household vulnerability results through the digital platform was
followed by the preparation of a final report, submission, and dissemination of knowledge
products and overall project results.

1172 households in total were surveyed in wards 12 and 13 of Bheemdatta Municipality.
Along with household surveys, the critical infrastructures such as educational institutions,
health facilities, financial institutions, security forces, water resources, energy stations, and
other available resources were mapped and integrated into the assessment platform.
Besides these outputs, the development of open geospatial map data of the project
location, technically trained enumerators and municipal authorities, and customized
technical system are also counted as the major project outputs that serve to long-term
goals of the municipality and concerned stakeholders in disaster risk reduction and
management. The findings of this pilot project are aimed at providing a robust and relevant
database needed to develop and implement result-based risk financing solutions in
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Bheemdatta Municipality. Moreover, recommendations on the scientific vulnerability
assessments and effective utilization of the platform are also included to contribute to the
sustainability of both the pilot project and its potential scalability to other geographical
contexts in Nepal and beyond.
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Background to Pilot

Brief description of the pilot solution

Disasters can have far-reaching impacts, not just claiming lives and damaging physical
assets, but also disrupting the economy. Whether in the immediate aftermath of a disaster
or during the post-disaster recovery, the direct and indirect impacts of disasters have led to
losses at household and community levels, and enterprises, and created a setback in the
developmental efforts. Low-income households and communities often bear a
disproportionately high cost of disaster impacts. These households must rebuild their
structures and livelihood using their savings or they frequently rely on impromptu
solutions like emergency aid and donor support for recovery after disasters. However,
these solutions only seem to be temporary. Moreover, due to the lack of a disaster
resilience mechanism, the vulnerable households, communities, and governments
continue to suffer longer, further increasing their disaster vulnerability. Hence, in the light
of increasing disaster and climate change impacts, it is crucial to identify and implement
proactive disaster risk management measures that support strengthening the adaptive
capacity and resilience of households and communities.

Financing against disaster risk is an emerging discipline in disaster risk management that
encourages addressing the financial impacts of disasters (Global Facility for Disaster Risk
Reduction and Recovery, 2015)1. This concept focuses on a proactive approach to planning
ahead and managing resources to respond to the potential risks of disasters. Risk financing
guided by the hazards and vulnerability assessments supports the implementation of
tailored financial protection strategies enabling vulnerable households and communities to
respond effectively during disasters.

Risk reduction is the first step toward disaster resilience. Disaster risks cannot be
eradicated, however, financial preparedness must be improved to ensure that adequate
financing is available and accessible to support the vulnerable groups with recovery and
relief efforts (ADB, 2019)2. And for financial preparedness, a data-driven method of
assessing existing and potential risks and their consequences is important. Risk
assessments at community levels are collective processes in which the risk perception and

2 ADB. (2019). The Enabling Environment for Disaster Risk Financing in Nepal: Country Diagnostic Assessment. Asian Development
Bank.

1 Global Facility for Disaster Risk Reduction and Recovery. (2015). Understanding DRF: What is Disaster Risk Financing. Retrieved
June 20, 2022, from Financial Protection Forum Against Natural Disasters:
https://www.financialprotectionforum.org/what-is-disaster-risk-finance-drf
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vulnerability of communities are discussed as a whole. However, there may be instances
where inputs on risks from households or particular groups of people such as women and
people with disabilities shall be important to identify their specific vulnerabilities. To
address this, risk assessments at household levels are critical in devising tailored disaster
management strategies such as risk financing that enables vulnerable households or
groups to respond to disasters. Against this background, there is a critical need for
innovation in risk assessment tools that support risk financing against disaster or
climate-related impacts. In line with the ADPC CIC’s Risk Financing Solutions, NAXA has
piloted a scalable digital risk assessment tool called “NAXA Assessment Platform” that is
capable of assessing risks at household levels. The tool can be modified considering the
social, economic, physical, and climate-induced hazards of a community. This also includes
customizable tool features that are capable of calculating vulnerability based on the
standard parameters set in the system. This highly dynamic nature of the tool makes it
useful in any geographic context and disaster scenario.

NAXA Assessment Platform is a digital solution piloted in wards 12 and 13 of Bheemdatta
Municipality, Kanchanpur in Sudurpaschim Province of Nepal. This solution is customized
according to the geography and the realistic hazard scenario of the project location. The
tool enables the integration of primary and secondary datasets that are the basis for risk
calculation and vulnerability ranking of the households in the project location. The platform
has a centralized database server built on open-source tools and connected to both the
web and mobile applications.

This pilot solution aims to create a robust database for digital risk assessment that
contributes to effective risk financing interventions in the project location. Household-level
information on existing resources and capacities to cope with disasters is central to
developing packages for risk financing. The majority of households in the project location
are vulnerable to the impacts of floods and inundation. In recent times, due to erratic and
incessant rainfall patterns, flood hazards have become frequent displacing families and
causing infrastructure damages in Bheemdatta. Given the unpredictable occurrence and
intensity of precipitation, it has become even more relevant to assess existing and potential
risks and their impacts at household levels in the municipality. In addition, accessibility to
various risk financing packages is equally critical in the uptake and implementation of risk
financing solutions by households and communities vulnerable to different hazards.

Goals and objectives

The primary objective of this project is to pilot the deployment of the household-level risk
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assessment tool in wards 12 and 13 of Bheemdatta Municipality, Kanchanpur, and produce
data that can be utilized for decision support in risk financing programs. The specific
objectives are as follows:

● To deploy the digital tool for household surveys in the project location.
● To categorize households into different color-coded vulnerability rankings (Red-

Highly Vulnerable, Yellow- Moderately Vulnerable, and Green- Less Vulnerable)
based on vulnerability parameters customized according to the local context.

● To visualize results in graphs and interactive maps along with relevant secondary
data layers.

● To generate a Disaster Preparedness and Response Plan (DPRP) and digital profiling
of vulnerabilities, hazards, and risk levels for each household.

● To orient and capacitate the municipal authorities and hand over the technology
and results to the municipality and local stakeholders for sustained use of the
system.

● To integrate the output with the risk financing programs of the municipality and
other humanitarian actors to support the vulnerable groups with risk finances
during disasters.

Contribution to the overall goals of innovation in climate resilience

The piloting of this digital tool is an innovative approach to assessing the risk information
and resource capacities of households in the flood-prone location of the municipality. The
amalgamation of a digital tool and participatory interaction from different stakeholders in
this piloting has helped in deploying the context-specific tool in the project location. The
process of household risk assessment and generating results to guide the risk financing
mechanisms is based on the use of the digital solution in this project. Moreover, the
engagement of households during extensive surveys, mapping of existing resources and
capacities with their attributes, and all datasets stored in the digital platform reinforce the
reliability of such datasets for developing appropriate risk financing solutions to enhance
climate resilience.

The introduction of this highly customizable tool in the project location has played a role in
raising awareness among the local governments and community on the use of technology
to support risk financing against disasters. This pilot innovation has also contributed to
addressing data gaps for risk financing solutions in the project location. Furthermore, this
piloting has created an opportunity for the local government and humanitarian
organizations to build potential partnerships with financial institutions and utilize the
digital database of households in developing appropriate financing strategies. The
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strategies can be based on evidence-based risk analysis so that vulnerable households can
adapt and strengthen their resilience against climate-induced impacts and disasters.

Target groups and beneficiaries

According to the Municipal Emergency Preparedness and Response Plan of 2019/2020,
wards 12 and 13 falls under a relatively high flood hazard zone of Bheemdatta Municipality.
Besides floods, other hazards such as fire, cold waves, wild animal attacks, and droughts
are also common in these wards. Most households in these wards are located at the
Mahakali River floodplain. Households in Shrinarayan Tole and Baijnath Tole of ward 12 are
vulnerable to floods and inundation. Similarly, Bishnu Tole, Sonapur Tole, Bijaya Tole,
Shivnagar Tole, Laxminagar Tole, and Siddhanath Tole of ward 13 are affected by floods.
The national disaster risk reduction portal also shows data on several flood incidents and
damages caused in these wards.

Location map of the project area with target households overlaid on the map

All households in these two wards are the target groups for risk assessment. However, the
households that are most in need of risk financing programs are identified based on the
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risk assessment of each household and its vulnerability status calculated through the
technological solution piloted in this project. The primary beneficiaries of this pilot project
are the vulnerable households in Bheemdatta. The secondary beneficiaries include the
local government at Bheemdatta, developmental and humanitarian agencies, and financial
institutions that can use this solution to achieve their risk financing goals. Bheemdatta
Municipality shall own the digital household risk assessment system to use it for decision
support.

Intended key metrics

The pilot project on the risk financing solution consists of both the qualitative and
quantitative indicators identified as intended key metrics that determine the measure of
success. The key metrics proposed for this pilot solution include the following:

Table: Key metrics and their measure of success

S.N. Metric Measure of success

1
Household coverage for risk
assessment

At least 90% of households are surveyed.

2 Secondary data integration
At least five parameters from secondary data obtained from
the public domain are integrated into the system.

3 Data validation
100% of primary data collected are validated to identify and
rectify errors during the data collection phase.

4 Results validation
At least 90% of households selected for the sample validation
exercise indicate the acceptance of the result.

5
Community map boards
installation

10 community level map boards with hazard and risk zones,
safe community spaces, infrastructure, and emergency
utilities are displayed on the maps and installed in the project
location.

6
System endorsement by
Bheemdatta Municipality

Municipality endorses the results of the pilot and takes
ownership of the system.

7
Results integration with risk
financing programs

At least one risk financing program in the municipality uses
the results of the pilot for targeted risk financing.
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Expected key short-term and long-term impacts

Short-term impacts

The development of a customized digital system for vulnerability assessment is considered
an immediate short-term impact of this pilot project. The survey toolkit design in the
system for household data collection and mapping of infrastructures accompanied by a
module to integrate secondary datasets and a need-based risk calculation algorithm inbuilt
in the system demonstrate the interim results.

Long-term impacts

The expected long-term impact of this pilot solution is primarily built on its short-term
impact. The digital system that we worked on exemplifies the scalable paradigm for
assessing risk and vulnerability across different geographical contexts in Nepal and
beyond. The system can be modified by considering specific socioeconomic backgrounds,
physical environments, and exposure to specific risks and hazards. In addition to assessing
household risks and capacities, this system can also be utilized to analyze climate-induced
hazards and other risk factors of community infrastructures such as educational
institutions, health facilities, government organizations, and other structures of a location.
Alongside its adaptable nature, the use of this system indicates a shift to the digitalization
of risk assessment and scientific calculation of vulnerability. In the long run, this digital
system will facilitate better informational exchange between the concerned authorities and
developmental agencies for efficient disaster management interventions.

Innovator’s profile - a brief note

Grantee Naxa Pvt. Ltd. is a Geo-ICT service provider company founded in 2014 by
Geomatics Engineers specializing in digital mapping and geo-data management. Since its
establishment, it has successfully worked on more than 300 projects of varying scale with
national and local governments, UN agencies, and private sectors in and outside of Nepal.
It has more than eight years of experience in developing technological solutions and
delivering high-quality services that apply to disaster risk reduction, infrastructure
development, health, education, and good governance. NAXA has a team of diverse
professionals proficient in software development, data visualization, analysis, Geographic
Information System (GIS), digital mapping, photogrammetry, remote sensing, and the use
of drone technology.

NAXA works on the fusion of mapping and Information Technology solutions helping
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data-driven decisions through technology transfer and contextualization of digital
solutions. It believes in adopting scientific and interdisciplinary approaches to promoting
people-centered solutions. Among a multitude of working themes, disaster risk
management is one theme that NAXA focuses on. In the last few years, NAXA has
developed digital solutions in the climate sector such as risk vulnerability assessments and
providing frameworks for addressing climate-induced impacts in varied geographical
contexts of Nepal. NAXA in partnership with humanitarian organizations such as
DanChurchAid (DCA) Nepal and World Vision International Nepal has developed
technological systems that explore risk assessment at household levels, automatic
vulnerability ranking based on predefined criteria, generation of disaster preparedness and
response plans, and supporting the vulnerable populations with assistance in different
parts of Nepal.
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Process, Progress, and Results

Project implementation

The project implementation of this pilot solution is characterized by three different phases
with their accompanying activities. Three major phases, namely, pre-field, on-field, and
post-field were incorporated as illustrated in the diagram below.

A chart representing synopsis of project implementation

The pre-field phase was accomplished with the review of relevant literature, stakeholder
interaction, and partnerships development with DCA Nepal and Nepal National Social
Welfare Association (NNSWA), drafting questionnaire for household risk assessment,
mapping in OSM, system enhancement and inception report of the pilot solution. The
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submission of the inception report indicates the achievement of milestone 1 and consists
of available information on existing and recurrent hazards in the project location,
vulnerable settlements, approach to household risk assessments, digital system features
for risk calculation, and a revised timeline.

The on-field phase began with the preparations for field workshops. The integration of
digitized households to the NAXA Assessment Platform, household cluster division and
display in GIS-based field maps, recruitment of local enumerators, and deployment of
household survey toolkit were all a part of the field workshop preparations. The following
are the subjectivities under this phase:

Training workshop: In coordination with the local implementing partner, a two-day
intensive training was organized to orient the enumerators on survey
questionnaires, digital app navigation for surveys on the field, and syncing the data
forms to the web server, understand field paper maps and make notes of field
observations during the data collection. The questionnaire forms were also updated
as per the feedback collected during the workshop. The training was followed by
sample data collection exercises to test the digital survey toolkit and to ensure
smooth data collection.

A two-day training workshop on household surveys in Bheemdatta
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Enumerators learning map reading techniques and use of the mobile app for surveys

Household surveys: Household surveys were crucial in devising vulnerability
calculation in this project. After training, the enumerators were provided with field
survey guidelines to approach each household for data, ensure data submission on
a regular basis and report any issues on the application to the field coordinator. The
enumerators were then divided into eight different site clusters and mobilized for
data collection. Household data collection was carried out in two parts, first in ward
13 and then in ward 12 due to local-level elections in the country. In total, 1772
households were surveyed in this project.

Enumerators consulting homeowners in wards 12 and 13 for surveys
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Community resource and infrastructure mapping: Besides household surveys,
mapping of infrastructures and resources was another important activity in this
project. The enumerators carried out attributes and spatial data collection of
existing community infrastructures such as health facilities, educational institutions,
security forces, open spaces, financial institutions, water resources, energy stations,
industries, and other existing resource capacities in the project location. These
resources were mapped to document and display their existence, distribution,
accessibility, and their usage in the community. These data were also uploaded to
the assessment platform.

Monitoring household data: The approach to monitoring household data
collection consisted of two different methods. The first is the documentation of
survey data forms submitted by the enumerators on a daily basis. The field
coordinator carried out on-field monitoring of data collection that included a
verification on the ground to determine if every household had been surveyed or
not. Secondly, the submission of data forms was also monitored in the digital
assessment platform. Assessing cluster-wise data collection status for each
household submitted by the enumerators was done on the platform. The data
forms were reviewed and cross-verified with the monitoring maintained by the field
coordinator and assessments displayed on the platform. Duplication of data forms
for the same household ID was also checked in this step.

Post-field phase: The post-field phase comprises three major activities. These are
vulnerability assessment, criteria management and visualization and capacity development
and results dissemination at Bheemdatta.

Vulnerability assessment: Vulnerability is one of the significant components of risk
assessment. Vulnerability represents potential damage or harm from a probable hazard.
Vulnerability is therefore location specific and hazard-specific. In addition to this, the
vulnerability is scale-specific i.e. the vulnerability can be assessed at the global level,
regional or country level, community level, and household levels. There exist various
frameworks for the assessment of vulnerability at the municipal level which include indices
like the comprehensive disaster resilience index (CDRI). However, the vulnerability
assessment at the household level is not widely practiced and very little is known about the
precise Framework for assessment. By adopting the fundamentals of Vulnerability, We’ve
developed a Framework for vulnerability assessment based on 4 different themes for
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overall vulnerability assessment - physical vulnerability, social vulnerability, environmental
vulnerability, and economic vulnerability.
This system is designed in a way that it can handle six levels of computations for the
assessment.

I. Metric Level: Metrics are granular information obtained from the household survey.
The weightage value ranges from 0 to 1 for parameter computation.

Visualization of a metric in system

II. Parameter Level: The information from the various metrics is arranged and
clustered in order to compute the composite indices. For example, the metric
information of Income and expenditure of a household can be used to develop a
parameter of Saving (where Saving = Income-Expenditure). Hence, the Parameter
Level is an indicator/criterion level of vulnerability that represents the characteristics
and state of the household. Hence, it shall be based on the basis of a number of
relevant metrics.

Visualization of a parameter in system
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III. Component: A component is a group of similar parameters. The thematic
parameters developed on the Parameter Level are then clustered under the
broader categories to give Component level information. Each component is
developed by clustering the relevant parameters through their AHP weightage. For
eg: The component of Access to Services, will have the parameters of Access to
Electricity, Access to main roads, Access to toilets, and so on. The attached snap
below represents the visualization of a component in the system.

Visualization of a component in system

IV. Theme: Theme represents the particular dimensions of the overall vulnerability. For
example, the themes can be Physical, Social, Economic, Environmental, or can even
be Exposure, Adaptive Capacity, and Sensitivity. It is calculated as the weighted sum
of each component aided by the AHP. The combination of themes will contribute to
the representation of overall vulnerability.
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Visualization of a theme in system
V. Vulnerability: It is calculated as the weighted sum of each theme defined in the

Theme level. It is simply a score obtained through the combination of Themes.

Visualization of Household Vulnerability Index (HVI) in the system.

VI. Risk: Risk is calculated as a multiplication of i) Hazard and Exposure and ii)
Vulnerability. A risk score illustrates the effects of a hazard, exposure, and
vulnerability on a given household. The final risk score can be visualized by
incorporating a hazard map into the system.

Criteria Management: The vulnerability of the household is a compound made up of
parameters, components, and themes. This requires setting up parameters with their
respective vulnerability weight. The vulnerability score is estimated based on the value of
parameters for each household.
There are several ways to calculate the weightage of each parameter, component, and
theme. Defining weightage by expert’s opinion is widely practiced in vulnerability
assessment. However, the expert’s opinion can be biased and inconsistent when the
number of parameters is large. To address this issue, we used the Analytical Hierarchy
Process (AHP) model.
The overall framework including the weights for each parameter, component, and theme
for household vulnerability estimation is given in the table below.

Theme Weight Component Weight Parameter Weight

Economic 17 Livelihood 5

Does your family depend on
Agriculture ?

2
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Is there a local market to
consume the produced yield ?

1

Main Occupation 2

Practice 4

Do you have a savings practice
in your family?

2

How much does your family
expense per month? 1

What is your family's total
monthly income?

1

Safety nets 5

Do you have access to or are
members of Saving Groups?

1

Do you have crop insurance? 1

Has the house been covered
by the insurance?

1

Have you done livestock
insurance?

1

Have you/your family received
financial grant/aid from the
municipal office, other
governmental offices, NGOs
or CBOs, or any
organization/individual in the
past 1 year?

1

Wealth 3

What is the state of the
property where you live? 2

What is the state of your
current habitat?

1
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Environment 32

Exposure 8

Are there any industrial
facilities adjacent to the
house?

1

Does the surrounding area of
the house have recorded
events of animal attacks, or
snake bites?

1

Has your house ever been
inundated?

2

How far is the house from the
nearby river?

2

Have you felt any changes in
the rainfall pattern?

1

Have you felt any changes in
the temperature?

1

Surrounding 4

Any Evidence of Vectors on
solid waste observed by the
family?

1

Do you have the provision for
waste collection?

1

Does your house have
latrines/toilets?

1

Has dirty water been flowing
from the waste?

1

During-disaster 13

Any human losses? 3

Does any disaster disrupt the
clean drinking water supply in
the house?

2

Economic Losses 2

Have you/your family member
ever been involved in disaster
simulations/drills?

3

Is there a proper evacuation
plan?

1
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Physical Losses 2

Post-disaster 2

Have you or your family
members had to face
psychosocial issues after any
disaster event?

1

Have you received any
support from District
Administration Office or the
local municipality?

1

Pre-disaster 5

Do you have an Evacuation
Centre?

2

Does your house have an
emergency kit?

3

Physical 17

Access 3

How far is the nearest health
center from your house?

2

Is the surrounding area of the
house adjacent to the
highway?

1

Building
Details

9

Are there any past
Interventions?

1

Building typology 1

Construction class 1

Have you passed the house
map?

1

Have You Received a House
Completion Certificate?

1

How is the foundation of the
soil?

1

How is the terrain foundation? 1

What is the building
supervision status during
construction?

1

What is the floor type? 1
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Built
Environment

5

Does the house lie in the
electrical cable near the
water?

1

Does the house lie in the
low-lying area?

1

Is the building elevated to
protect against flooding ?

2

Is there a transformer/high
tension line near the house?

1

Social 34

Gender
equality and
social inclusion
(GESI)

9

Children (<5 years) 3

Oldage (60+ years) 2

Ethnicity of Household Head 1

Pregnant/Breast Feeding: 2

Sex of the house owner 1

Health 7

Any chronic illness? (like
Diabetes, heart problems,
cancer, kidney problem, etc.)?

3

Any disability? 3

Any records of UTI (Urinary
Tract Infection) related
disease seen in the house?

1

Knowledge 10

Do you have access to the
Weather Forecast Information
?

2

Do you have any idea
regarding the Early Warning
System?

2

Do you have knowledge of
the existing Local Disaster and
Climate Resilience (LDCRP)/
DPRP of the municipality?

1

Education level 1

How often do you participate
in the training?

2
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Received Search and Rescue
(SAR) Training ?

2

Safety nets 8

Do you have a citizenship
Certificate?

1

Do you have access to Mobile
Phone services?

2

How often do you interact or
contact the Local Disaster
Management Committee
(LDMC) Member?

1

Life Insurance? 2

Member of any community
level group

2

Total 100 100 100

Training to municipal authorities and results dissemination

The data analysis and visualization results of the pilot project were shared to the local
government officials, representatives from the disaster management committees,
community representatives from wards 12 and 13 and other relevant stakeholders in the
municipality. This also included the sharing of vulnerability ranking of households
presented in drone-based orthophoto map of the project area loaded into the assessment
system. Feedback from the sharing workshop was documented in the final version of the
household risk assessment system.

This step also included the training workshop dedicated in building the technical capacity of
the concerned local government officials of the project location. A one-day training session
was provided to both the ward and municipal officials to guide them in use, handling and
operationalization of the risk assessment platform.

Key outputs and major achievements

The major achievements of this pilot project against their corresponding outputs are given
in the table below:

S.N. Key Outputs Major Achievements
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1

Open geospatial map data of project
location through digitization of
households, buildings, road
networks, river, agricultural areas
and other geographical features in
the OpenStreetMap (OSM).

The open geospatial database of the project
location created in OSM is crowdsourced data that
can be used during disasters for effective
response and planning resilience. The data on
roads, streets, and buildings digitized and
presented through maps will better enable the
local government and humanitarian agencies to
locate vulnerable groups and support them during
disaster events.

2

Customized technical system - NAXA
Assessment Platform consisting of
household data collection toolkit and
web-based interface for input of
primary and secondary datasets to
analyze household data and risk
assessment for visualization.

Due to the highly customizable feature of the
digital platform, it can be scaled to any geographic
context, is flexible to incorporate local disaster risk
and vulnerability parameters, contributes to
enhancing risk financing at the local level, and
meets end user needs in the long run.

3
15 local enumerators trained on the
use and functioning of a digital tool
for data collection.

Trained local enumerators at Bheemdatta can be
considered as technical manpower to conduct
other digital data collection initiatives planned by
the municipality in the future. Technical capacity
development of local enumerators is also an
opportunity to share knowledge about digital tools
and technologies for risk assessment at local
levels.

4

A total of 1772 households were
surveyed for vulnerability calculation
and visualization in the assessment
platform.

The vulnerability data of 1772 households can be
used to devise risk financing instruments such as
insurance and cash assistance based on the
vulnerability ranking status of the households and
strengthen their resilience capacity.

5

Attributes on existing community
infrastructures and resources
collected and integrated into the
platform.

Strategic planning and coordination for effective
service delivery in the project location.
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Visible early-stage impacts

During the course of project implementation, we had the opportunity to share our risk
assessment tool and its benefits to government authorities and humanitarian agencies
working in the humanitarian sector. This activity has resulted in potential partnerships at
local levels to scale up risk assessment of households in other municipalities as well as by
humanitarian organizations. The following are some of the visible early-stage impacts of
this project:

● Bheemdatta Municipality shall own this digital assessment platform upon its
successful pilot. In line with this comprehension, the municipality has plans to carry
out household risk assessments in its other wards and link the results to risk
financing solutions to support poor and vulnerable communities affected by
disaster or are at risk of climate shocks.

● The usability of this tool is also considered to be incorporated into the municipality’s
digital framework.

● Humanitarian organizations have shown interest in creating a uniform standard
framework for digital risk assessments at household and community levels. This can
lead to organizations and governments referring to a common methodology for risk
and capacity assessments in different geography and contexts in the country.

● The implementing partners of this pilot project have also discussed the possible
scaling up of the digital tool and integration with the flood early warning system in
the neighboring Dodhara Chandani Municipality of Kanchanpur District.

Values added by household risk assessment tool

Alongside major achievements and visible early impacts observed in this pilot project,
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Challenges and Mitigation Measure

The piloting of household risk assessment in Bheemdatta Municipality presented a few
challenges during the implementation. Each phase of the project was carefully designed
and planned to be carried out in a specific time period, however, there were some technical
and external challenges encountered during the project period. Their brief narratives with
mitigation measures are given in the table below:

Technical challenges

a. Selection of local enumerators and their mobilization: The survey
questionnaires consisted of some technical terminologies of risk assessment that
were important for vulnerability calculation. This required the recruitment of
enumerators with at least some background knowledge on vulnerability
assessments and mapping literacy so that the quality of data will be as expected
during the analysis phase. This factor affected the timely recruitment of suitable
enumerators, rescheduling of the training workshop, and data collection.

Mitigation measures:
● The questionnaires for household surveys were made as simple as possible

(drafted in both English and Nepali languages) in consultation with the
project partners.

● The technical team maintained constant communication with the
enumerators and the field coordinator to report on any issues and solve
them accordingly.

b. Inconsistent site ID of households and issues of data duplication: The
enumerators were thoroughly guided on the navigation of site ID of households in
the survey toolkit. However, the collected data forms had some discrepancies in the
naming of site ID and mismatched location points of households in the database
when compared to the data submitted from the field.

Mitigation measures:
● All submitted data forms of surveyed households were reviewed to check the

data inconsistency and the geocoordinates of households were shifted and
corrected in the GIS database. This activity was carried out in consultation
with the field coordinator to ensure the verification of locations.

● For data duplication, all the submitted forms and their data attributes were
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checked and duplicated forms were then removed resulting in a single data
form of all themes for each household.

c. New buildings on the field: The digitization of buildings and houses in OSM was
given utmost priority at the beginning of the project. However, there were a few
houses that were missed out during digitization and therefore, did not have their
unique site ID for surveys.

Mitigation measures:
● The enumerators were guided through a virtual medium to provide a new

number ID to the new house building and add “New House” in every form
during data collection. After data collection, based on the geocoordinates of
new houses, their polygons were digitized in QGIS, an open-source platform
followed by their integration into our database.

External challenges

In addition to technical challenges, there were some external constraints affecting the
project implementation. These external factors influenced only the data collection activity
of this project.

● Effect of local level elections: The household survey in both the wards was planned
to be carried out simultaneously after the training workshop. But, due to local-level
elections, the household surveys were prioritized only in ward 13 in the first phase
of data collection. Household surveys in ward 12 were conducted only after the
elections. This resulted in a change in the timeline and delayed surveys in the
project.

● Change in local government: Following the elections, a new local government was
formed in ward 12; as a result, the project team had to meet in person with the new
administration to discuss the pilot project, share goals, and arrange for the
necessary cooperation to conduct the remaining household surveys. This also
caused the surveys in ward 12 to be delayed.
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Lessons Learned and Recommendation

The development of a digital vulnerability assessment system provided an opportunity to
learn about vulnerability assessment and different existing practices. Lessons learned and
recommendations for future work are presented below:

Lessons learned

● The household level survey is simple to conduct using a digital tool and allows other
techniques to take control of what enumerators enter and that can be used for
vulnerability assessment. This ensures data reliability which is controlled structurally
by different grouping, if cases, and many more. This eliminates the extra work of
manually collecting data and digitizing it again.

● Many prior practices were considered community-based risk assessments rather
than household vulnerability assessments, which is an often difficult task due to the
huge number of houses and computational restrictions. The designed system
enables users to create a common framework that will be utilized to automatically
calculate vulnerability in all households. The vulnerability assessment at the
household level can be used in order to inform improved strategies for households
and related grassroots policy decisions for local government.

● The computation of overall risk elements needs a multidimensional methodology
and multi expertise in areas such as vulnerability, hazard, hydrology, rainfall
forecasts, and so on. This framework provides a single platform for merging all
needs into one to provide a reliable risk index. This type of tool can be easily scaled
to any additional location-specific and hazard-specific cases, reducing computational
and skill constraints. Such digital technologies enable us to focus on the individual
scenarios and the context of the community rather than the complex system,
several frameworks, and knowledge resource requirements.

● We realized that the system could generate DPRPs; however, this also requires
expert judgment and effective information dissemination at the household level.
Revisions from local governments are required to verify their reliability and to
contextualize the circumstances so that each household can benefit; otherwise may
result in poor disaster management.

As a part of the learning, this pilot project has also identified the approaches that worked
well during the implementation and the factors that could affect the results. These are
given below:
Approaches that work well:
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- Local capacity development on the digital system reflects a sustainable approach to
its utilization for household-level risk assessments in other wards of the municipality
as well as the use of the datasets for planning and development.

- Household digitization in the open-source platform and its integration to the risk
assessment tool resulted in the creation of a unique ID for all households and their
distinguished analysis in terms of risks and vulnerabilities.

- The participation and support from the local government officials and households
throughout data collection and analysis results in a recognition of the digital system
and its significance as well as develops a sense of ownership on the data of their
jurisdiction.

- The spatial data attributes requires validation from the locals to result in a more
accurate and reliable database.

Approaches that may affect the results:
- Households digitization in OSM should not be considered as a complete database

for integration into the survey tool. There may be house buildings that were not
digitized in OSM but existed during field surveys.

- Both the enumerators and the respondents may be biased due to varying interests
towards the project. Biasness may be accidental or intentional that shall influence
the household survey responses and impact the results.

- Preparation of hazard data at a higher resolution across transboundaries was
affected due to lack of data availability.

Recommendations

● Generating a vulnerability estimate necessitates gathering information, which must
be comprehensive enough to cover all aspects. This necessitates the use of a
standard framework that can be followed to ensure the quality of vulnerability
assessments. However, no standard framework for assessing household flood
vulnerability in Nepal has been developed, and different vulnerability cases are
treated differently. It is critical to work on a common framework that can be
accepted in all scenarios and will be useful if the standard Framework is integrated
into the system.

● Vulnerability assessments are carried out at different levels, including national,
provincial, local government, community, and, more recently, household. This
system is intended for household vulnerability indexing, but it can also be used to
assess human vulnerability. Future work will be done to advance this system, which
will allow for different scales of assessment from regional to human level.
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● There are various methods for assessing vulnerability and risk, which can vary
depending on the situation. The system easily integrates any Framework and
supports 6 levels of digital assessments. However, this causes users to be unsure
about using any framework; this highlights the need for research to find a
framework that is effective for the specific location so that it can be suggested by
the system itself.

● The system uses secondary data integrated from various sources, such as financial
institutions, schools, health facilities, banks, and other critical infrastructure that
may need to be updated in time by monitoring from time to time, which can be
done by the local government.

● Disseminating DPRPs to each household is a challenging task that necessitates the
use of a mechanism that allows for easy communication between the household
and local government. This can be made easier by the local government owning the
project and ensuring the system's monitoring and data reliability. As required data
input from households, the local government may need to impose some conditions
before they can use a facility, such as filling out a form or entering their updated
information into the system, so that the system can be streamlined. This practice
would be beneficial for mitigating flood hazards and responding at the household
level to different vulnerability scenarios.

Conclusion and Way Forward

The report on the piloting of household level risk assessment tool in wards 12 and 13 of
Bheemdatta Municipality encompasses details of activities carried out to map and collect
household and community infrastructure data and spatial attributes. The local
enumerators used mobile applications to navigate to each household on the field and
collected each household’s livelihood information, data on house structures, existing
resource capacities, and information on their exposure to risk and hazards. The field
activities were implemented with necessary consultations with the local government
officials, project partners, and target beneficiaries of the project location. Similarly, the
technical aspects of system enhancement, data analysis, and visualization methods were
conducted in coordination with the thematic experts involved in the project. This report has
listed the major outputs and achievements of piloting the risk assessment tool in the
municipality with major recommendations for the use and operationalization of the
assessment platform in the future.
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The settlements in wards 12 and 13 of the municipality are among the most vulnerable
areas due to their proximity to the Mahakali River. The municipality has reported several
incidents of floods and inundation followed by the displacement of households after these
disasters. The majority of households in these areas are resource-poor and rely on relief
distribution by the government and humanitarian agencies during disasters. This
dependence has further added more stress on their response capacity against increasing
climate-induced hazards and disasters. In this context, the digital risk assessment platform
customized to fit into the goal of this pilot project draws more relevance to assessing
existing risks, hazards, and capacities at household levels of hazard-prone areas.
Furthermore, the digital database of households and infrastructures can serve as strong
evidence to devise tailored risk financing solutions and enhance the disaster preparedness
of vulnerable households and communities.

The system features and functions for piloting the assessment tool are designed in such a
way that they assimilate adaptability to a wide range of contexts at both national and
international levels. The adaptable nature of the assessment platform used in this pilot
project also reflects the applicability and scalability of the system. More features can be
added as per the requirement and nature of the project relating to risk assessment,
vulnerability calculation, and interactive visualization of data and results. Besides, the
sustainability of the use of this platform is determined by the following key points:

● The participatory engagement of municipal authorities, ward officials, and local
partner organizations has resulted in the recognition of a digital system for
identifying and analyzing risk and vulnerabilities that will ultimately contribute to
evidence-based decision making and formulation of required risk financing
packages in the municipality.

● As this system is piloted in Bheemdatta, it is crucial to develop the technical capacity
of the municipal authorities to use and handle this system. Flood hazards are
common in all wards of the municipality. The municipal authorities can utilize this
system to carry out risk assessments of households from other wards as well as
update and manage the existing database of wards 12 and 13 whenever required.

● The shift from conventional paper-based risk and capacity assessments to digital
processes has created more efficient opportunities for carrying out these
assessments.

● The local governments can leverage the digital technology to develop strategic
partnerships with humanitarian agencies and financial institutions to create a digital
connection with the target beneficiaries, improve information access about risk
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financing, and collaborate to design, disseminate and promote the uptake of
sustainable risk financing products.
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Annexes

The following annex documents shall be attached with the final report.

● Annex 1: Transfer Donation Plan for all equipment (durable items with
a value of over USD 500) and any remaining consumables/goods (with
a value of over USD 500 per category of items, namely identical or
similar items used for the same purpose) purchased under the
Agreement (refer to Clause 7f, page 4 of the Grant Agreement)

The project has not

● Annex 2: An Endorsement letter or certificate of completion from the
endorser.
This is yet to be received from the endorser (municipality/ward offices).

● Annex 3: Dissemination products (case studies, brochures, links to
videos, etc.)
Dissemination products are being worked on currently and will be
submitted along with a final version of the report.

● Annex 4: Final Invoice
Yet to be issued.
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