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Executive Summary

The output report 3 is prepared as a part of the project “Piloting of Household Risk Assessment
in Wards 12 and 13 of Bheemdatta Municipality, Kanchanpur” under the thematic area Risk
Financing Solutions of the Asian Disaster Preparedness Center’s (ADPC) Climate Innovation
Challenge (CIC). This report presents the review of milestones achieved and progress
assessment against the proposed timeline and actual date of execution of the tasks with
major roadblocks causing changes in the initial plan of action. The field data collection is a
major basis for the development of this report defining the quality check methods, and result
generation plan designed to successfully implement household risk assessment. The project's
overall purpose is to pilot the household-level risk assessment tool in Bheemdatt Municipality
and generate results that can be used for decision support in risk financing programs.
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Chapter 1: Introduction

1.1 Overview of the Pilot Project
Risk financing is an emerging discipline in disaster risk reduction and management that
encourages addressing the financial impacts of disasters and strengthening the financial
resilience against them (Global Facility for Disaster Risk Reduction and Recovery, 2015)1. The
concept of risk financing focuses on a proactive approach of 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 groups 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.

Risk financing interventions can only be effective with a data-driven approach to risk
assessment. Household-level risk assessment is an area of work that has not been
experimented with, iterated, and evaluated well in the context of Nepal. This project aims at
carrying out household-level vulnerability assessment using a technical tool, combining
primary data with secondary datasets on hazards and capacity to derive a risk value using a
standard framework of parameters and criteria, and integrating the results as baseline data
for decision support to risk financing programs. Upon successful completion, the project will
demonstrate a scalable framework of hardware, software, and methodologies for household
risk assessment and financing in a wide range of contexts and geographies.

1.2 Purpose of Progress Report
The purpose of this progress report is to assess the project activities to date and to determine
how far the project has progressed pertaining to meeting the project objectives. Under the
ADPC’s reporting component, NAXA has continued to update ADPC on its pilot
implementation in the form of brief monthly reports. In line with the scope of work, this report
is prepared with the objective to achieve milestone 3 of the pilot project. The following
chapter details the project activity progress and major milestones hit to date.

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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Chapter 2: Milestones Achieved and Progress Assessment

2.1 Milestones Achieved

The major milestones accomplished to date with what each milestone consists of are given
below:

2.1.1 Inception report

The first milestone of this pilot project is the development of an inception report post the
orientation session led by ADPC-CIC team. During the inception phase, we reviewed the
literature on vulnerability dimensions and assessment, and existing methodologies on
disaster risk financing, and assessed the availability of data required for the project. We also
carried out stakeholder interactions to build partnerships with the local implementing
organization and the development partner and to plan the piloting of a household risk
assessment tool in the project location. As a result, we developed a methodology framework
to guide the project activities during three of its major phases; pre-field, on-field, and
post-field. Based on this framework, we compiled the details of project activities and their
outputs contributing to the agreed milestones in adherence to the project timeline. The
inception report was then finalized and submitted to the ADPC-CIC team.

2.1.2 Technology deployment and field mobilization plan

Digitization of buildings in the project location and questionnaire development were carried
out simultaneously with the inception phase. The digitized database is an important
component to be integrated with the digital application for locating households during the
data collection. Similarly, the survey questionnaires prepared in consultation with the project
partners were digitized and deployed in the system. Besides, the frontend and backend
interfaces were customized to assign user roles, questionnaire form management, and
analysis and visualization of household datasets. Following the technology deployment, we
developed a field mobilization plan with proposed actions, a timeframe responsibility matrix,
and expected outputs. The activities undertaken for technology deployment and field
mobilization were put together in the form of a report indicating the delivery of milestone 2 of
this pilot project.

2.1.3 Technical training

The technical training of local enumerators in the project location was guided by the field
mobilization plan. The local implementing partner facilitated the selection of 15 local
enumerators for training and household data collection. We conducted a two-day workshop
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in April to orient the local enumerators on the questionnaires and technical terminologies for
household risk assessment. This was followed by capacity development of the enumerators
by using the mobile application for data collection and map reading techniques using the
GIS-based field paper maps. The enumerators learned to navigate to each household
identified with a unique ID in the application and practiced sample exercises on the field as
well as learned how to sync the filled data forms to the web server. The questionnaire forms
were also updated as per the feedback collected during the workshop so as to ease the data
collection by the enumerators.

2.1.4 Household survey concluded

Household survey is one of the most important activities of this project. After training, the
enumerators were divided into different clusters with a near to an equal number of buildings
in each cluster. Prior to field mobilization, 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
commenced household data collection in ward 13 from April 20 through May 9, 2022. The
surveys in ward 12 were carried out starting from May 24 and completed on June 6. The
household survey data integrated into the system represented by relevant screenshots of
system pages are given in the following chapter.

2.1.5 System enhancement

The enhancement of our technological solution is an iterative process and its features are
subject to change or modification depending on the needs of the project during
implementation. This activity was carried out simultaneously with the field activities.
First, we carried out a design thinking session along with the DRR expert to discuss the
technical needs and the design mockups of the piloting of the risk assessment tool that
guides the risk financing decision-making by the local governments, humanitarian agencies,
and other relevant stakeholders. This technical planning resulted in the list of customizations
to be implemented in both the backend and frontend interfaces of the platform. The following
subheadings detail the technical progress made so far in the assessment platform:

● Backend
The backend interface is first designed with the user roles, login, and authorization
functionalities. Different user roles are set that include system admins and mobile app
users. While the system admin users will be responsible for the management of the
household database in the web platform, the enumerators are provided with a
separate login credential to the mobile application solely for the purpose of
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conducting digital household surveys. The backend will manage the proper
aggregation and disaggregation of household datasets (both spatial and attribute)
that are available in excel, image, and interactive map formats for analysis and
vulnerability status visualization in the platform.

● Frontend
Frontend technically is about using an application programming interface from the
backend. The frontend interface of the platform consists of visualizations including
household data form submissions, graphical representation of datasets, and
interactive map layers. Major features incorporated in the front include Project Area,
Users, Forms, and Settings and Criteria Management which was later added in the
platform for vulnerability calculation.

- The Project Area tab shows the project created in the NAXA Assessment
Platform. In this case, Household Risk Assessment Project, Bheemdatt Wards 12
and 13 is a project created with subsections that includes a dashboard view,
data, and maps. Right below the project shows the total assessments carried
out with the total number of households. Additionally, other project areas can
be set up as required during tool expansion in other municipalities or districts
of different geographies.

- The Users tab outlines different system users; Assessment Admin, Assessment
Enumerators, Admin User, and Super Admin with different roles assigned to
each user with different login credentials.

- The Forms tab lists out the title data collection forms created in Kobotoolbox
Application and that is synced to the Assessment Platform. This tab also
features who created the form, the date of creation/modification as well as an
‘Add Form’ button that allows adding other required forms to the platform.

- The Criteria Management tab with metric, parameters, components, themes,
vulnerability, and risk subtabs that will be integrated with different criteria
resulting in the metric calculation which guide the data visualization of each
household in the map interface of the platform. This also includes search or
filter options (cluster-wise or household-wise) and multi-layer visualization
with download options for the users.
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Screenshots of NAXA Assessment Platform showing major system
features

● Data visualization (Map interface)
The map page of the platform is based on the integration of project location
shapefiles (trickled down to ward level), uploading of each digitized building of the
project areas, and spatial and attribute datasets of households collected during the
surveys. The map layers can be switched between the OSM, satellite image or 3D
background layers. In addition, the spatial data points of infrastructures along with
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their attributes have also been integrated into the system. These data points can be

viewed on the map as well.

Screenshot of household and resource datasets integrated into the platform

2.2 Milestone Progress Assessment
The progress report is based on the details of the activities carried out to date during the
implementation of this pilot project. The technical proposal and the inception report specified
the major outputs and milestones to be achieved in a stipulated period of time. Each of the
project milestones is evaluated in relation to the timeline and activity plan agreed in the
Scope of Work between NAXA and ADPC CIC.

SN Major
output/milestone

Date of
submission as
per the
timeline

Actual date of
submission

Remarks/roadblocks for delay or
reschedule (if any)

1 Inception report 5 January 2022 21 January
2022

After the announcement of the award,
NAXA started preparations for the
inception report such as secondary data
review, the study of existing tools and
methodologies for risk financing
solutions and initiated partnership
development. NAXA also attended a
virtual orientation session organized by
the ADPC team on 5 Jan 2022.
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Considering all these events, the
submission of an inception report was
delayed by two weeks time.

2 Technology
deployment and
field mobilization
plan report

31 March 2022 26 April 2022 Though the mobile and web
applications for assessment of
households were set ready for
household surveys, it was quite a
challenge to recruit local enumerators
with at least some background
knowledge on risk assessment. Based on
the selection timing of the enumerators,
the field mobilization plan was
rescheduled. The plan report with the
technology deployment process was
submitted as milestone 3 with a delay of
25 days.

3 System
enhancement

28 February
2022

Ongoing The first phase of technology finalization
and deployment was performed prior to
data collection. However, the process of
system enhancement based on the
project context, data collected, analysis,
and visualization is an iterative process
that involves optimization of the solution.

4 Progress report
post-household
surveys

5 May 2022 30 June 2022 This report represents the output report
3 of this pilot project and for the most
parts is dependent on the completion of
data collection. As the field data
collection was rescheduled due to local
elections in the country, so was its shift
to date in completion against the
initially proposed timeline. Given these
circumstances, this deliverable has
been delayed.

5 Final report and
dissemination of
results

31 July 2022 - The project team is committed to
submitting the final report in the given
time.
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Chapter 3: Field Data Collection

3.1 Household Data Collection

The trained local enumerators consulted each homeowner for surveys using the
mobile-based data collection app called NAXA Assessment Platform. Five questionnaire
forms were digitized and loaded on the mobile to use for household surveys. These forms
included the general assessment form, building assessment form, livelihood information
form, and hazard, vulnerability, and capacity assessment form. Household surveys in ward 13
were completed in a span of 20 days, whereas, in the case of ward 12, the enumerators took
14 days to complete the surveys. In total, 1772 households have been surveyed with 6861
submission forms including community-level resource and capacity mapping forms during
the project.

Household data collection by a local enumerator in the project location
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The above snapshot presents the data collection progress. The figure on the progress bar
represents the number of houses with all forms submitted. The number of houses was found
less than digitized in open street maps because many houses were temporary houses for
other than living purposes.

3.2 Community Resource Mapping
Besides household surveys in this project, mapping of infrastructures and resources was
another important activity to document and display their existence, distribution, accessibility,
and their usage in the community. Community resource mapping can aid in devising
strategic plans to enhance coordination for the effective delivery of services in the
community. The mapping 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 was carried out in the
project location. The same enumerators were employed for this activity to collect attributes
such as geocoordinates, types of services, ownership, and focal person’s contact information
of each infrastructure in the project location. The data on community infrastructures and
resources mapped and uploaded to the system are given in the following screenshots.

Community resources identified, mapped, and uploaded to the system
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1. Educational Institutions

2. Financial Institutions
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3. Religious Places

4. Health Facilities
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5. Security Forces

6. Institutions
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7. Water Sources

8. Open Spaces
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9. Other Infrastructures

10. Groups and Organizations

11. Industries
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12. Energy Stations
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Chapter 4: Data Review and Validation

4.1 Monitoring of Form Submissions

The field coordinator monitored every survey form submitted by the enumerators, checked
data completeness in the forms, and documented the survey progress on a daily basis. The
following images show the on-field monitoring of data collection forms by the field
coordinator.

Household survey status check mark made during the data collection

In addition, the submission of data forms were also monitored in the assessment platform.
Assessing cluster-wise data collection status for each household under each cluster/site
submitted by the assigned enumerator 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. The following screenshot shows the household assessments as
uploaded by the enumerators during the surveys.

Survey data forms monitoring in the web platform
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4.2 Gap Analysis

Based on data collected at the household level in both wards, a gap analysis was done.
Identification of areas where enumerators did not reach was done using the web map
interface of the assessment tool overlaying the household locations and the GPS locations
received from the building assessment form.

Further, verification was carried out by the field coordinator on the ground to check whether
all households have been surveyed or not.
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Chapter 5: Vulnerability Assessment Framework

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 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.

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.

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 a 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.

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.

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.
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VI. Risk: Risk is calculated as a multiplication of i) Hazard & Exposure and ii) Vulnerability.
A risk score illustrates the effects of a hazard, exposure, and vulnerability on a given
household.

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.

AHP method is an effective multi-criteria decision-making model that allows for checking the
consistency of the weightage. For example, the AHP implementation at the theme level is
presented below.

The AHP estimation shown in the above snapshot is currently being implemented within the
system, this will allow users to define the importance of a parameter/component/theme to
estimate the vulnerability.
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The overall framework for household vulnerability estimation is given in the table below.

Vulnerability Theme Components

Household
Vulnerability and
Risk Assessment
(HVRA)

Economic

Access to Services

Analysis of Livelihood Strategies

Food Consumption Score

Livelihood Zoning

Social Safety nets

Wealth Breakdown / Assets Possession

Environmental

Past Disasters

Exposure

Knowledge & Skills

Post-DIsaster

Climate Change

Physical

Access

Analysis of Livelihood Strategies

Building Details

Damage

Preparedness Materials

Social

Social medias

Social Interaction

Knowledge

Skills

Social Safety nets

Livelihood Zoning

Each component presented in the above table is calculated from parameters developed
from household surveying.
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Chapter 6: Secondary Data Integration

Household-level vulnerability assessment is the combination of both the primary and
secondary datasets on hazard and capacity based on the vulnerability framework of
parameters and criteria. The primary data collected through surveys have been verified and
uploaded to the platform. A secondary data management module has been added to the
platform so as to sync the relevant secondary datasets into the platform for vulnerability
calculation. Layers of roads, rivers, land use, and safe locations obtained from various
sources have been added to the system. A Flood hazard map of the project area has been
integrated into the system to visualize the risk to the household in different return periods of
flood. Outputs from the METEOR project have been used for this purpose.

The above map interface shows the platform to integrate different backgrounds and
secondary datasets, for example, vector layers (health, education, water resources), raster
layers (hazard, susceptibility) of the project location.
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Chapter 7: Challenges

The piloting of household risk assessment in wards 12 and 13 of Bheemdatta 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 external factors
beyond the control of the project team. Following are the major challenges that affected the
household surveys resulting in timely delivery of some of the project activities:

- Selection of local enumerators and their mobilization: The questionnaires for
household surveys were made as simple as possible (drafted in both English and
Nepali languages) in consultation with the project partners. However, there were some
technical terminologies of risk assessment that were important for vulnerability
calculation. Hence, this activity required the recruitment of enumerators with at least
some background knowledge on vulnerability assessments 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 followed
by field mobilization.

- 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 project timeline affecting the timely submission of the
output report 3.

- Change of local governments: Due to the formation of a new local government in
ward 12 post-elections, the project team had to go through an in-person consultation
with the newly formed government regarding the pilot project, share objectives and
coordinate for necessary cooperation to carry out the remaining household surveys.
This also contributed to delaying the surveys in ward 12.

- Onset of early monsoon: The early arrival of monsoon rain in the project location
affected a smooth data collection and resource mapping activity. This is also one of
the above-mentioned factors for causing delays in data collection.
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Chapter 8: Conclusion

The submission of this output report 3 indicates that we have achieved three of the four
major milestones expected out of this pilot project. The deliverables have been made in
different time periods to what had actually been proposed in the scope of work. Delays in
submissions can be attributed mostly to inevident challenges encountered during the
implementation. Despite the significant delays, the project deliverables have been prepared
with the highest possible standards encompassing relevant data and information from
different phases. In addition, we ensure that the final report (milestone 4) preparation will
begin shortly after the completion of output report 3. Given the short amount of time for
finalizing the remaining activities and their inclusion in the final report, we have identified
some critical points to be considered so as to achieve the expected results as given below:

- The project team members including both technical and non-technical should be
aware of the respective responsibilities of the remaining tasks and properly
coordinate within the team to execute the inter-linking tasks.

- Data analysis and household vulnerability ranking process shall be carried out in an
efficient way without any further delays.

- Begin with the compilation of all progress reports of the past months and output
reports created to date so as to extract contents for the final project report.

- Ensure the full engagement of relevant stakeholders from the development partner
and the local implementing partner to accomplish the desired results of the project.

- Coordinate with the project partners to facilitate consultations with the local
government for the dissemination of project results.

Lastly, NAXA is in line to complete project activities within the stipulated time, with some
constraints in the last part of the project.
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