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2. INTRODUCTION 

Climate Resilient Infrastructure for Social Transformation and Adaptation (CRISTA) is an innovative 
solution developed by the Asian Institute of Technology (AIT), Thailand to strengthen climate 
adaptation capacities of local governments in developing countries to reduce climate-induced 
hazard risks to critical infrastructure systems such as road and power network and enhance 
resilience of communities. The scale-up project, CRISTA 2.0 aims at further enhancing the pilot 
solution, and is being implemented in Dhading district, Nepal.  

This Inception Report provides an overview of the project objectives, intended outcomes and 
implementation plan and inception level activities conducted in the project implementation area. 

1.1. Background 

Infrastructure systems assume a pivotal role in facilitating social and economic activities, serving 
as indispensable lifelines that interconnect communities, industries, markets, and the exchange 
of goods and services. Additionally, they play a crucial role in fostering efficient governance. 
Despite their significance, a substantial number of individuals worldwide contend with a 
pronounced lack and insufficiency of such systems. Persisting issues such as unreliable power 
grids, insufficient water supply and sanitation systems, and inadequately developed 
transportation networks continue to afflict numerous developing nations. In instances where 
infrastructure is in place, sub-par planning, construction, and maintenance practices have led to 
the degradation and deterioration of structures, often resulting in heightened degrees of harm. 

Notably, in low- and middle-income countries, the direct consequences of damages to critical 
infrastructure, encompassing power, transport, water, sanitation, and telecommunication, 
amount to an excess of $90 billion annually1. Furthermore, the compounding effect of indirect 
losses and damages extends to households, businesses, trade, and the economy, reaching figures 
in the hundreds of billions. These losses and damages are further expected to increase with 
climate change and the potential increase in frequency and occurrences of hydrometeorological 
hazards such as floods and landslides.  

Nepal faces severe infrastructure shortages, with only about half of the population with access to 
all-season roads. Furthermore, Nepalese reel with a low quality of road and power infrastructure, 
ranking lowest among South Asian countries2. Frequent damages and disruptions to road 
networks due to landslides and flooding is a common scenario during the four-month monsoon 
period in Nepal, which are expected to increase in the future due to climate change. Hence, current 
and future potential risks to critical infrastructure is one of the pressing challenges in achievement 
of sustainable development in Nepal. 

Several gaps hinder potential action on climate adaptation in enhancing resilience of critical 
infrastructure through risk informed decision support system  

                                                        
1 Hallegatte, S., Rentschler, J., & Rozenberg, J. (2019). Lifelines: The Resilient Infrastructure Opportunity (Sustainabl). The 
World Bank. https://doi.org/10.1596/978-1-4648-1430-3 
2 The World Bank. (2020). Infrastructure in Asia and the Pacific. www.worldbank.org 
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● There is limited data availability for climate adaptation, including vulnerability and risk 
assessment of critical infrastructure such as road and power networks, however, CARE for 
SA project outputs for Transport sector might be helpful for baseline data generation. AIT 
will closely coordinate with ADPC CRAE project team for the required information and 
baseline data on the transportation sector 

● The ‘MOHA DRR Portal’ and ‘BIPAD’ portal in Nepal primarily capture disaster-related losses 
and damages to human lives and assets. There is no system in place to monitor the health 
and status of critical infrastructure, especially local-level infrastructure such as city and 
rural roads and to document small-scale hazards that do not necessarily result in direct 
damages (casualties or asset loss) but may have indirect consequences due to service 
disruptions. 

● Response to damages and recovery for disruptions in critical infrastructure is delayed due 
to the lack of robust incident-reporting system; there is heavy reliance on phone-calls, 
formal reporting or redundant field visits to identify damages.  

● Lack of adequate funds to develop and implement sophisticated technological systems 
that need high-end equipment and dedicated systems. 

To address these gaps in critical infrastructure risk management in developing countries, AIT with 
funding support from Asian Disaster Preparedness Center, The World Bank and Foreign, 
Commonwealth & Development Office, UK developed and tested CRISTA as part of the Climate 
Innovation Challenge (CIC). Together with its partners, Action Nepal, FEED Pvt. Ltd. and Science 
Connect Bangladesh, AIT developed and first tested the solution in Neelkantha Muncipality in 
Dhading district of Nepal and Monohardi Upazilla in Bangladesh in 2022. 

CRISTA integrated scientific knowledge, advanced geospatial technologies, and community 
engagement to solve one of the critical issues faced in Climate Adaptation and Critical 
Infrastructure (CI) risk management. The solution will help in enabling and engaging local 
communities in CI risk management significantly reduces the cost of operations, forms a strong 
foundation for citizen-led action for climate adaptation and enables governments to reduce direct 
and indirect loss and damages. The pilot project established CRISTA as an innovative, viable, and 
sustainable solution that can enhance government capacity to identify, assess, mitigate, and 
manage climate-induced risks to CI. This was evident from the wide acknowledgment and 
endorsement received from the project municipalities. 

Several municipalities in Dhading district in Nepal showed interest in developing and 
implementing such a solution in their administrative regions as well. Further consultations with 
several local and national level actors in Nepal provided a positive outlook on the need and interest 
in such a system. The current CRISTA 2.0 project was conceptualised in order to scale up the 
utilization of the CRISTA platform to encapsulate a larger geographic area and incorporate a wider 
range of technical advancements for the benefit of local governments and the target populations. 
Through CRISTA 2.0, local governments can be equipped with a robust CI monitoring and 
management system to assist them in monitoring damages to CI caused by climate-related natural 
hazards, such as floods and rain-induced landslides.  
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In addition to developing a dashboard and mobile app, the project will conduct capacity-building 
programs for local government officers so that they can operate the platform and deploy its 
provisions more effectively. A tailored training program and accompanying user manual will be 
delivered by the project team. The project shall also design a stakeholder engagement program 
targeted to local government stakeholders and community members. Local government offices 
and agencies will be engaged regularly throughout the project to keep them informed regarding 
the implementation process and to increase buy-in and a sense of ownership of the CRISTA 
platform. Community members, as primary data providers of the platform through 
crowdsourcing, will be engaged appropriately to increase awareness of climate-related natural 
hazards and how the CRISTA platform can be utilized to empower themselves and the local 
authority in reducing risk to CI.  

Supporting the strategic objectives of the Climate Adaptation and Resilience for South Asia (CARE) 
project, CRISTA 2.0 aims to create and sustain an enabling environment for Climate Adaptation 
and climate resilient policies and investments specifically in the road and power infrastructure 
sectors in Nepal. A CI monitoring system is helpful to assist the national and subnational 
governments of Nepal in maintaining operability and effectiveness of their current critical 
infrastructure network to ensure that social and economic development are not disrupted due to 
natural hazards. It is also a solid foundation from which more resilient infrastructure policies can 
be introduced and enacted to sustain long term national development.  

More specifically, the project supports the implementation of CARE’s Component 1: Evidence 
Based Climate Smart Decision Making where the project will develop a critical infrastructure 
monitoring platform based on GIS datasets and community engagement to enhance data 
gathering and access efforts where it will contribute to an enabling environment for resilient 
planning and investments. The CRISTA 2.0 project also supports Component 2: Enhancing Policies, 
Standards, and Capacities for Climate Resilient Development through the implementation of 
capacity building and engagement activities targeted to local government officials and community 
members.  

The project is also aligned with the broader national goals in climate change adaptation in Nepal. 
It directly aligns with the strategic objectives of Nepal’s National Climate Change Policy (2019). As 
CRISTA could be an effective technological solution to enhance climate change adaptation of 
vulnerable communities. It also supports sectoral strategies for mitigating climate-related natural 
hazard risks to physical infrastructure including the following provisions Target 4: Substantially 
reduce disaster damage to critical infrastructure and disruption of basic services, including 
through developing their resilience; Target 5: Prepare disaster risk reduction strategy and action 
plan at provincial and local levels and Target 6: Substantially increase the availability of and access 
to disaster risk information and assessments of the National DRR Strategic Plan of Action (2018-
2030). 

1.2. Project Objectives 

The project development objective of CRISTA 2.0 is to contribute to an enabling environment for 
climate adaptation and climate resilient policies and investment in selected sectors and countries 
in South Asia, specifically Nepal. The specific objectives of the project are, 
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● Develop a robust decision-support system for climate resilient CI for monitoring climate-
induced vulnerabilities and damages to CI systems 

● Support in data driven and evidence-based decision making to enhance the preparedness 
and response capacity of critical infrastructure management authorities and officials.  

● Enhance knowledge and capacity of local communities and authorities; and sensitize them 
on climate-induced risks to CI systems and how it implicates sustainable development.  

1.3. Purpose and Scope of Inception Report 

The key component of the CRISTA project is the engagement of local stakeholders and the 
community in developing the solution to ensure adoption and sustainable implementation of 
climate adaptation techniques. Hence, the project inception phase was directed towards laying 
the foundation for project implementation by, 

● Consultation with stakeholders regarding proposed project objectives, scope, activities 
and limitations. 

● Formal agreement for the implementation of project activities. 

● Delineating the roles, responsibilities of the stakeholders and support required in project 
implementation. 

● Identifying existing capacity, needs and interests of the stakeholders that would require 
re-alignment of project deliverables and work plan. 

The inception report provides a mutual understanding between ADPC and the CRISTA 2.0 project 
consortium, specifically regarding the agreed upon activities and deliverables in relation to the 
project objective, work plan, timeline of output delivery, and scope of work. The Inception Report 
focuses on activities conducted during the inception phase of the project. The inception report 
describes the background of the project, the project methodology and overarching approach to 
implement the activities, and a comprehensive description of the inception phase activities, 
outcomes, and outputs.  

The report also describes the key outcomes and outputs of the project, including the 
establishment and operationalization of a Monitoring and Evaluation (M&E) framework 
throughout the project lifecycle. A stakeholder analysis and partner mapping activity has been 
conducted and documented in the inception report to provide information on stakeholder 
engagement, its opportunities, and challenges. Lastly, the report describes the project 
management structure, including the project team members, roles, and responsibilities. To assure 
the quality of the deliverables and activities carried out by the project, quality assurance and risk 
management mechanisms and concerns are described in appropriate detail. To ensure the 
posterity of information and knowledge produced by the project, knowledge management 
practices and learning & innovation processes will be outlined. 

The report will be relevant and useful to guide the implementation of project activities. As 
mentioned previously regarding Key Performance Indicators (KPIs), Monitoring and Evaluation, the 
inception report provides indicators with which the successful implementation of activities and 
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deliverables can be measured where the inception report can act as reference for future project 
update reports.  

The report also documents the changes or adjustments made to the project design, work plan, or 
budget based on the agreement between ADPC and the project consortium lead Asian Institute of 
Technology. Such changes should be reflected in project implementation. 

3. APPROACH AND METHODOLOGY 

The CRISTA 2.0 builds upon the success of the previous CRISTA implementation in 2021-2022 and 
aims to scale up the geographical coverage, data generation capability, and effectiveness of the 
CRISTA system. The CRISTA platform contributes substantially to climate adaptation through CI 
management and resilience by providing near real time information on CI disruptions or damages 
caused by climate related hazards. The CI sectors of focus in this project are the power and road 
sectors in the target areas.  

1.4. Project Approaches 

The proposed project will scale up the pilot solution in three approaches; geographical coverage, 
technical upgrading and institutional capacity development. 

a. Improved system: The pilot solution will undergo a technical upgrade to enhance the 
quality of the solution. Technical upgrading will be achieved through the following key 
actions 

● Granular baseline database generation of critical infrastructure (road and power 
network) through primary (field mapping) and secondary (OSM, GE) data including 
attributes such as typology and category of infrastructure and existing physical 
conditions of critical infrastructure. 

● Conduct comprehensive vulnerability and capacity assessments for critical 
infrastructure (road and power network) and generate risk maps. 

● Upgrade the CRISTA dashboard and CRISTA mobile application, and co-develop the 
system framework with the local municipalities for potential integration into 
municipal ICT and digital governance system. 

● Incorporating app-based notifications feature in the CRISTA mobile application to 
provide channel for relaying information to the general public. In addition to 
collecting incident data from the end-users, this feature will allow authorities to 
generate and disseminate app-based warning messages to the public based on the 
incident reports generated through the CRISTA dashboard. 

b. Institutional Capacity Development: The scaling project will prioritize institutional 
capacity building to ensure that the solution is utilized by the concerned local authorities. 
This will be achieved by, 

● Training focal persons (ICT officers, DRM officers and Municipal Police Personnel) in 
each program municipality on the use of the system. 

● Integrating the solution within the municipal information management system. 
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c. Community Engagement: Community engagement and capacity development is one of 
the critical factors of success of the solution and the project. Community members play an 
important role as ‘incident reporters’ that use the CRISTA mobile application to send 
information on CI damages and disruptions to the local authorities. As such, the project 
will focus on and emphasize enabling and engaging local community members, including 
direct service providers such as road maintenance workers, electricity maintenance 
workers, drivers, ward social mobilizers, etc., on the use of the application and incident 
reporting process. For this, the mobile application developed will be made available to the 
general public, community training activities will be conducted and IEC materials will be 
developed and disseminated as user guides (in local language). 

d. Public Outreach and Sustainability: The project methodology and outcomes including 
the innovative CRISTA system will be disseminated through multiple channels for public 
outreach and engagement with stakeholders for sustainability. This includes, 

● Publishing scientific articles, case studies, video documentary and policy briefs 
based on the outcomes and learnings of the project. 

● Engaging with local and national stakeholders and government agencies to 
demonstrate efficiency of the solution and develop foundation for sustainable 
implementation and scale-up. 

1.5. System Framework 

Figure 1 shows the schematic diagram and the flow of information within the CRISTA 2.0 system. 
Comprehensive hazard assessments and infrastructure mapping will be used to conduct baseline 
climate vulnerability and risk assessment of road and power networks within the project 
municipalities. In addition, several other POIs including social infrastructure (schools, hospitals), 
administrative regions, socio-economic attributes will also be mapped as much as possible. These 
maps will form the baseline geospatial database required for the project. On its own, this geo-
spatial database can be used as stand-alone information by the local authorities to inform their 
development decisions.  

Subsequent information to this database will be generated through a crowdsourcing mobile 
application, where users (incident reporters) can report real-time status of road and power 
networks (such as damage and disruptions, impact, location, time, cause etc.). The reported 
information is then collated in the geo-spatial database (web-server) which relays the information 
to the CRISTA dashboard that functions as the Decision Support System (DSS). A focal person at 
each municipal office will be assigned to operate the CRISTA dashboard, and monitor the incident 
reports. The photos, geo-location and contact number shared by the reporter eases the 
verification process. Upon verification, the information can used to mobilize emergency 
responders to the damaged site for repair/rehabilitation. Similarly, vulnerability and risk 
assessment maps can be used to identify potential hotspot zones and plan for risk reduction 
actions. Furthermore, community members can be made aware of potential risks to critical 
infrastructure, enhancing climate-risk dissemination between local authorities and general public, 
which can enhance adaptation and remedial action. All information collected, analyzed and 
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reports generated through the system will be geo-spatial, allowing for further scientific analysis 
and reporting as required. The database can also be synchronized with the national and regional 
data portals and platforms, including the CARE DSS and the Bipad portal. The project will discuss 
these opportunities after the successful implementation of the system. 

 

Figure 1. CRISTA system framework 

1.6. Rationale for Site Selection 

Developing countries around the world strive for a way to manage and protect their infrastructure 
to sustain their national development. Nepal is no different; it faces challenges in maintaining the 
quality and quantity of its infrastructure, particularly those that are of critical importance. Its 
infrastructure quality and coverage are one of the lowest ranked in the world, according to the 
World Bank.  

The challenges grow more complex as Nepal is prone to a multitude of climate-related natural 
hazards, such as rain-induced landslides and floods. The occurrence of natural hazards poses an 
extra dimension of risk to its nascent critical infrastructure aside from everyday maintenance. The 
CRISTA platform, administered through the CRISTA 2.0 project, represents a viable solution to 
support local governments in managing and protecting their critical road and power infrastructure 
from climate-related natural hazards.  



 

11 

 

Figure 2. Map showing the CRISTA project implementation areas in Dhading district, Nepal 

The project will be administered in Dhading district in Nepal: Neelkantha, Gajuri, and Benighat 
Rorang (figure 2). The selection of Dhading district and the three municipalities as project 
implementation sites were made due to the following strategic opportunities, 

● Dhading district is highly susceptible to climate-induced hazards such as rain-induced 
landslides and has high vulnerability of transport and physical infrastructure. 

● Success of the pilot project implemented in Neelkantha Municipality in 2022, and the 
subsequent interest and support from the local governments to scale-up the solution. 

● Strategic importance of road and power networks within the municipalities; the Prithvi 
Highway (NH 17) traverses through Benighat Rorang and Gajuri Municipalities that serves 
as the national transportation backbone. Approximately 37 kms (out of 174 kms) of the 
highway falls within these municipalities. In addition, Neelkantha Municipality serves as 
the administrative and financial center of the district; the road and power network within 
the municipality and propagating outwards directly serve more than 50% of the district’s 
population as major lifeline. Furthermore, several major powerlines and small-to-large 
scale industries are populated in these municipalities that increase the strategic 
importance of the critical infrastructure, and thereby, the impact of the project. 

Dhading district is highly susceptible to climate-induced hazards due to its topography and 
geographical location. The topography of the district varies highly, from the Churebhawar (Foothill 
Plains) in the South to mountainous terrain of more than 7,000 meters in the North. This 
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topographical distribution of the district makes it susceptible to both landslides induced in hill 
slopes as well as flooding and inundation in the plain areas and along river-banks. In addition, two 
major rivers, Budhi Gandaki and Trishuli traverse through the district, with an additional 25 
tributaries. 

Hazard assessments reveal high levels of climate-induced hazards in Dhading as shown in figure 
3. While flood hazard levels are relatively low compared to the southern plains of the country, 
there have been several instances where high intensity rainfall in the district have resulted in flash 
flooding and debris flow in small rivers, damaging houses and infrastructure. On the other hand, 
Dhading is highly susceptible to landslides. As much of the district lies in upper hilly and Himalayan 
region, landslides are common occurrences, which has significantly increased along road networks 
due to improper planning and construction. Furthermore, Dhading will be highly prone to climate 
extremes and climate-induced hazards in the future further increasing potential damages and 
risks to community and infrastructure. 

     

 

Figure 3. Flood and Landslides Hazard Levels in Nepal (Baseline Scenario) (MoFE, 2021)3 

In addition to hazard levels, climate-induced risks are also associated with the vulnerabilities in 
critical infrastructure in the region. Figure 4 shows the vulnerabilities of Industries, Transportation 
and Physical Infrastructure (ITPI) sector across Nepal. ITPI sectors in Dhading fall under very high 
category of vulnerability to climate-induced hazards and extremes. This is evident from the 

                                                        
3 MoFE. (2021). Vulnerability and Risk Assessment and Identifying Adaptation Options: Summary for Policy Makers. 
Ministry of Forests and Environment, Government of Nepal. Kathmandu, Nepal 
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different levels and scales of damages incurred in infrastructure systems within the district. 
Especially in monsoon, vehicular movement is disrupted and blocked for days-on-end due to 
landslide and debris flow on the roadsides, collapse of bridges and approach roads and damages 
to road sections. Similarly heavy winds and fallen trees often damage power cables and posts, 
disrupting electricity distribution. This is particularly concerning, as the impacts of floods and 
landslides in the district not only impacts the local community, but also has national level 
repercussions due to disruptions and damages to the national highway as well as a number of 
large and medium scale industries that have developed within the district. 

 

Figure 4. Vulnerability Index of Industry, Transportation and Physical Infrastructure (ITPI) 
sector in Nepal (MoFE, 2021) 

4. OVERVIEW OF THE INCEPTION PHASE ACTIVITIES 

The inception phase of CRISTA 2.0 began with onboarding of the project team at the AIT and 
country partners. Following this, a series of team meetings were conducted to discuss the 
proposed project objectives and outcomes. CRISTA Nepal team provided overview of local contexts 
including approaches for stakeholder engagement, training and capacity building, preferable 
timeframe for various field activities and potential challenges. These discussions provided the 
basis for formulation of the detailed work plan and task distribution among the team members. 

Following the inception meeting among team members, field level inception activities were 
planned. To facilitate the inception process with stakeholders, Dr. Indrajit Pal, Project Lead 
travelled to the project implementation area. During this period, the CRISTA team engaged in a 
series of activities to lay the foundation for the successful implementation of the project. Table 1 
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provides an overview of the key activities conducted in the inception phase in accordance to the 
proposed work plan. 

Table 1. List of inception phase activities and results 

SN Activity Description Results 

1 Activity 1.1.1: Conduct a 
Memorandum of Agreement with 
project local government and 
concerned authorities 

Letter of support has been received from local 
government for the implementation of the project. 

Memorandum of Agreement (MoA) has been signed 
between Asian Institute of Technology (AIT) and 
country partners for the implementation of project 
activities. 

2 Activity 1.1.2: Conduct baseline study 
of project areas and boundary 
partners 

Baseline study including hazard scenario, stakeholder 
mapping and capacity assessment has been 
conducted to identify alignment of project objectives 
and scope and potential risks to improve project 
implementation plan. 

3 Activity 1.1.3: Conduct inception 
workshop to identify needs and 
capacity 

An inception workshop and stakeholder meetings with 
more than 50 individuals have been conducted in the 
project area. Recommendations from inception 
workshop have been documented. 

CRISTA project has been covered in local and national 
news portals for wider awareness and outreach. 

The details of each of the activities implemented during the inception phase are discussed below. 

3.1. Project Meeting and Endorsement 

The project began its inception phase by conducting a formal meeting with project boundary 
partners and stakeholders in the study area. The meeting served as the initial interface to 
introduce the project objectives, activities and outcomes as well as the funding sources and 
implementing partners with all stakeholders for mutual understanding and cooperation. 

The project has successfully formalized the collaboration and support from the targeted 
municipalities through formal meetings and agreements. Firstly, the local government has 
officially expressed its full commitment to the project by providing a letter of support. This 
demonstrates a strong endorsement and alignment of goals between the project and the local 
government. Additionally, the project has successfully completed a Memorandum of Agreement 
(MOA) with local implementing partners. This MOA aims to ensure the timely and effective 
execution of all proposed activities outlined in the project plan. These achievements signify a solid 
foundation for successful collaboration and coordination among the key stakeholders involved in 
the project. 
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Figure 5. Letter of support received from Benighat Rorang Municipality to Project Lead, Dr. 
Indrajit Pal 

3.2. Baseline Study  

The project team engaged in a series of meetings with key stakeholders including the local 
government officials, district level infrastructure officers, Armed Police Force (first responders) and 
community people within the project areas for a baseline study of the existing mechanisms, tools, 
modus operandi and needs in critical infrastructure risk management in the project area. These 
meetings established a strong foundation for the project's effective implementation within the 
country. Valuable insights and feedback about the proposed innovation were gathered during 
these sessions, contributing to a comprehensive understanding of the project's potential impact.  

In addition, the project team has conducted a comprehensive stakeholder mapping exercise to 
identify key stakeholders who will be engaged at different levels throughout the implementation 
of the project. The mapping also identified their outlook on the project and their potential roles 
and responsibilities in supporting the successful implementation of project activities.  
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Figure 6. CRISTA team members in conversation with the chairperson and community 
members of Benighat Rorang Rural Municipality about the project, solution, and 

implementation model 

In addition to engaging with government officials, the CRISTA team interacted with local 
communities to map out agencies operating in the project areas. This community-level interaction 
facilitated a deeper understanding of the impact of climate change on communal infrastructures. 
By directly engaging with local residents, the project team gained insights into the challenges 
posed by climatic hazards such as landslides, particularly in Dhading. The team conducted on-site 
observations in landslide-affected areas to comprehend the growing threat posed to the residents. 
This comprehensive baseline study lays the groundwork for informed decision-making and 
targeted interventions to address the identified challenges in the project areas. 

3.3. Inception Workshop 

The project team organized a one-day inception workshop in Dhading with the primary objective 
of commencing the project. The workshop brought together a diverse group of participants, 
including local government representatives, stakeholders, and community members. During the 
workshop, there was a comprehensive engagement with the attendees to identify the needs and 
capacities relevant to the project. The event served as a platform to align all stakeholders on 
common goals and expectations, fostering synergy and a shared understanding among 
participants. Through active participation and collaboration, the inception workshop played a 
crucial role in establishing a solid foundation for the project's success, ensuring that the efforts 
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moving forward are well-coordinated and aligned with the aspirations of the targeted beneficiaries 
and authorities. 

 

Figure 7. Project Lead Dr. Pal sharing the conceptual idea about the CRISTA solution 
among the stakeholders in the inception workshop organized at Dhading, Nepal 

3.4. Setup of Field Laboratory 

To enhance the project's implementation efficiency, a field laboratory has been established in 
Kathmandu, Nepal. A specialized technical team has been recruited and deployed to oversee the 
development of the application and ensure its effective implementation at the field level. This 
strategic initiative aims to facilitate continuous coordination and operational success in bringing 
the project to execution.    

 

Figure 8.  CRISTA field laboratory has been established in Kathmandu, Nepal 
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3.5. Public Outreach and Coverage 

To enhance public outreach and coverage of the project, CRISTA team also invited journalists from 
various local and national news portals to the inception workshop. As such, news regarding CRISTA 
project and the CI risk monitoring system have been covered and disseminated. 

 

Figure 9. News coverage of project inception and implementation in national daily in Nepal 

Additional news portals where CRISTA news were covered are as follows, 

1. https://hamrakura.com/news-details/162510/2024-01-15 

2. http://nepalinetwork.com/news-details/30170 

5. STAKEHOLDER ANALYSIS AND PARTNER MAPPING 

A stakeholder mapping and analysis has been conducted to determine how a positive 
collaboration between the project team and stakeholders could be facilitated and leveraged to 
maximize project impact. The stakeholder mapping and analysis was designed with the following 
objectives, 

● Identify stakeholders who had a direct influence on project implementation and the level 
of engagement required for successful completion of the project. 
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● Assess the awareness and outlook of the stakeholders towards project objectives and 
outcomes. 

● Identify potential roles and support that can be leveraged from the stakeholders for 
implementation of project activities. 

Stakeholder mapping was conducted through a questionnaire developed. CRISTA team members 
in Nepal administered the questionnaire to the key stakeholders during the consultation meetings 
and inception workshop. 

The detailed description of key stakeholders and their influence/roles in project implementation 
is given in table 2.
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Table 2. Stakeholder mapping for CRISTA Project 

SN Stakeholders Type Level Influence Outlook Potential role in project 
implementation 

1 Municipal 
Office/ 
Council, 
Neelkantha, 
Gajuri, and 
Benighat 
Municipalities 

Government Local High Positive ● Collaborate in project implementation, 
provide local support and coordination 
and ensure project’s alignment with local 
policies and strategies. 

● Project municipalities will provide 
support by allocating existing ICT 
systems for establishment of CRISTA 2.0 
system. 

2 Regional 
Road Division 
Office, 
Bharatpur 

Government National Moderate Positive ● Facilitate communication and 
collaboration between national 
ministries, provincial government 
agencies and local authorities involved 
in project implementation. 

● Provide technical expertise and support 
to PRDO Dhading and local authorities in 
the area of critical infrastructure (road) 
systems data collection, mapping and 
integration. 

3 Provincial 
Road Division 
Office, 
Dhading 

Government Provincial Moderate Positive ● Collaborate in project implementation 
within 3 municipalities in Dhading by 
coordinating collection and integration 
of detailed data on road infrastructure 
(condition, locality, vulnerability). 

● Addressing needs and concerns 
regarding communication among 
different local authorities. 

4 Division 
Forest Office, 
Dhading  

Government Provincial Moderate Neutral ● Collaborate with the project team in the 
context of mapping climate hazards 
particularly in relation to forestry and 
natural resources and support in 
developing resilience of critical 
infrastructure.  

5 District 
Disaster 
Management 
Committee, 
Dhading 

Government District Moderate Positive ● Collaborate in project implementation, 
provide district-level support and 
coordination and ensure alignment with 
district policies and strategies. 

● Indirect involvement in monitoring and 
evaluating project progress and 
promoting projects within the district 
community. 

6 Nepal 
Electricity 
Authority 
(NEA), 
Dhading 
Distribution 
Centre 

Government  District Moderate Positive ● Collaborate in project implementation 
areas related to monitoring of climate-
induced vulnerabilities, risks, and 
damages to critical infrastructure 
systems (electricity). 

● Provide district-level support and 
coordination to ensure successful 
integration of CRISTA 2.0 monitoring 
system with existing ICT systems. 

● Ensure project alignment with district 
policy and strategies. 

7 Armed Police 
Force (APF) 
Adamghat 
Office, 
Dhading 

Government District Low Positive ● APF's expertise in disaster management 
can be leveraged to enhance the 
project's capacity in responding to 
climate-induced hazards 
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6. KEY OUTCOME AND OUTPUTS OF THE PROJECT 

This section discusses the outcomes, outputs and activities of the project and the project 
timeframe/work planning and the monitoring and evaluation mechanism. 

3.6. Outcomes, Outputs and Activities 

The outcomes, outputs and activities proposed for the CRISTA 2.0 project and their planned 
timeframe is detailed in table 3. 

Detailed discussions were done between AIT and country partners regarding the activities and 
outputs of the project during the inception phase, and the timeline. In addition, discussions were 
also done with the local governments regarding the applicability and appropriateness of each 
activity in the local context. As such, there are no major revisions in the work plan initially proposed 
for the project. The project envisions to complete the CRISTA 2.0 system development process by 
June 2024 in Nepal, which will allow for extensive field testing and data collection during the 
monsoon period ( July-September) when much of the climate-induced hazards occur and cause 
damages and disruptions of the targeted critical infrastructure. 

Table 3. CRISTA 2.0 project outcomes, outputs and activities 

Outcome(s) Output(s) Activities Time Frame 

Outcome 1: Local 
stakeholders are 
aware and willing to 
implement CRISTA 
2.0 system for 
climate-induced 
hazard and damage 
monitoring to 
critical 
infrastructure 
systems 

Output 1.1: 
Partnerships are 
developed and 
baseline assessment 
is conducted in the 
project areas 

Activity 1.1.1: Conduct a 
Memorandum of Agreement 
with project local government 
and concerned authorities 

Q4 2023, Q1 
2024 

Activity 1.1.2: Conduct baseline 
study of project areas and 
boundary partners 

Q4 2023, Q1 
2024 

Activity 1.1.3: Conduct inception 
workshop to identify needs and 
capacity 

Q1 2024 

Outcome 2: Effective 
and robust decision 
support system is 
developed for 

Output 2.1: CRISTA 
system is upgraded to 
CRISTA 2.0 

Activity 2.1.1: Conduct field 
survey and mapping of climate 
hazards and critical 
infrastructure in project area 

Q1 2024 

● Collaborate with local governments and 
concerned authorities to endorse and 
support project implementation. 

8 National 
Disaster Risk 
Reduction 
and 
Management 
Authority 

Government National High Positive ● Collaborate in project implementation, 
provide guidance and support and 
ensure project’s alignment with national 
policies and strategies. 
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Outcome(s) Output(s) Activities Time Frame 

monitoring climate-
induced 
vulnerabilities, risk 
and damages to 
critical 
infrastructure 
systems 

Activity 2.1.2: Conduct climate 
vulnerability and risk 
assessment for critical 
infrastructure systems in the 
project area 

Q1/Q2 2024 

Activity 2.1.3: Generate web-
based GIS database and 
integrate baseline information 
and maps 

Q2 2024 

Activity 2.1.4: Upgrade CRISTA 
dashboard, user interface and 
mobile application including field 
testing 

Q2/Q3 2024 

Outcome 3: Local 
governments 
actively monitor 
impacts of climate-
induced hazards on 
critical 
infrastructure in 
real-time, enhancing 
their ability to 
respond promptly 
and effectively. 

Output 3.1: Capacity 
of local authorities is 
enhanced in data-
driven decision 
making for climate 
risk management in 
critical infrastructure 
systems 

Activity 3.1.1: Establishment of 
CRISTA-2.0 monitoring system in 
local governments and 
integration with existing ICT 
systems 

Q3 2024 

Activity 3.1.2: Development of 
SOP for CRISTA system 

Q3 2024 

Activity 3.1.3: TOT to technical 
officers of project area local 
governments on use of CRISTA 
system  

Q3/Q4 2024 

Output 3.2: Local 
communities are 
aware of and capable 
to report incidents to 
CRISTA system 

Activity 3.2.1: Develop and 
produce IEC materials for public 
awareness on CRISTA system 
application 

Q4 2024 

Activity 3.2.2: Community level 
training program for incident 
reporting by general public 

Q4 2024 

Outcome 4: CRISTA 
system is promoted 
as a viable solution 

Output 4.1: 
Communication 
materials and 

Activity 4.1.1: Prepare CRISTA 2.0 
knowledge products and visual 
documentation  

Q4 2024 
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Outcome(s) Output(s) Activities Time Frame 

for CI climate risk 
monitoring and 
management in 
Nepal 

strategies are 
developed to inform 
public and local and 
national authorities 

Activity 4.1.2: Conduct a project 
completion and lesson sharing 
workshop at regional or national 
level and report project 
achievements 

Q4 2024 – Q1 
2025 

3.7. Theory of Change 

The project Theory of Change is detailed in figure 10. CRISTA project has been conceptualized and 
initiated in response to the escalating challenges faced by local authorities and nodal agencies in 
mitigating climate-induced risks to critical infrastructure and progress in climate adaptation 
initiatives.   More precisely, it aims to bridge the gaps in data and information on critical 
infrastructure vulnerability, risk and damages that impede capacity of local authorities to respond 
to climate-induced hazard impacts to road and power infrastructure. 

The project relies on a comprehensive set of inputs, including geospatial data on hazards and 
infrastructure, as well as non-geospatial data encompassing socio-economic factors, critical 
infrastructure management, governance structures, and disaster risk management (DRM) policies 
and mechanisms. A technologically advanced system, incorporating GIS, Web-Server, Dashboard, 
Mobile Application, and an integrated ICT system, forms the core infrastructure of the project. 
Stakeholder engagement is facilitated through targeted activities, including ICT training, 
community empowerment initiatives, stakeholder consultations, and workshops. Analytical 
research, guided by established theoretical principles, underpins the project's approach to 
assessing vulnerabilities and risks in critical infrastructure. 

Key outputs include the establishment of partnerships with three municipalities, facilitating the 
implementation of the CRISTA system. The system evolves into CRISTA 2.0, continuously upgraded 
to meet dynamic challenges. Simultaneously, the project enhances the capacity of local 
authorities, enabling data-driven decision-making for climate risk management. The project 
anticipates transformative outcomes, with local stakeholders demonstrating awareness and 
willingness to implement the CRISTA 2.0 system. A robust decision support system is envisioned, 
capable of real-time monitoring of vulnerabilities, risks, and damages to critical infrastructure 
systems. 

3.8. Monitoring and Evaluation Plan 

The monitoring and evaluation plan of the project has been developed as one of the outcomes of 
the inception phase. The M&E Plan of the project details the measurement indices for the 
identified indicators for each output and outcome and the data collection plan. Targets for each 
indicator have been set with regards to the local context and the scope of the project. 

Various data collection methods have been planned including survey, formal reports, registration 
sheets of training and engagement activities. Project Coordinator and Project Manager will 
primarily responsible for data collection.
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Problem Statement 
Local authorities and nodal agencies face impediments in proactively mitigating risks and responding to climate-induced hazard impacts 
to road and power infrastructure due to data gaps and inefficient reporting process. 

Inputs Activities Outputs Outcomes Impact 
1) Data 
● Geo-spatial data 

i. Hazards 
ii. Infrastructure 

● Non-geospatial data 
i. Socio-economy 
ii. Critical Infrastructure 

Management 
iii. Governance 
iv. DRM Policies and 

Mechanisms 
2) System 

i. GIS 
ii. Web-Server 
iii. Dashboard 
iv. Mobile Application 
v. ICT system 

3) Engagement 
i. ICT Training 
ii. Community Training 
iii. Stakeholder Consultation 
iv. Workshops 

 

● Analytical research using 
established theoretical 
principles to assess 
vulnerability and risk in 
critical infrastructure 

● System development using 
state-of-the art technology 
and resources aligned with 
local needs and capacity 

● Training, capacity building 
and awareness activities for 
community and key 
stakeholders 

● Demonstrating solution, 
sharing project outcomes 
and developing foundation 
for sustainability 

● Partnerships are developed 
with three municipalities to 
implement the CRISTA 
system  

● CRISTA 2.0 system is 
developed and upgraded 

● Capacity of local authorities 
is enhanced in data-driven 
decision making for climate 
risk management in critical 
infrastructure systems 

● Local communities are 
aware of and capable to 
report incidents to CRISTA 
system 

● Communication materials 
and strategies are 
developed to inform public 
and local and national 
authorities 

● Local stakeholders are aware 
and willing to implement 
CRISTA 2.0 system for 
climate-induced hazard and 
damage monitoring to critical 
infrastructure systems 

● Effective and robust decision 
support system is developed 
for monitoring climate-
induced vulnerabilities, risk 
and damages to critical 
infrastructure systems 

● Local governments actively 
monitor impacts of climate-
induced hazards on critical 
infrastructure in real-time, 
enhancing their ability to 
respond promptly and 
effectively. 

● CRISTA system is promoted as 
a viable solution for CI 
climate risk monitoring and 
management in Nepal 

● An innovative and 
participatory monitoring 
system is utilized by local 
authorities in Nepal for 
Climate Adaptation and 
climate risk management 
of critical infrastructure. 

     

Figure 10. CRISTA Project Theory of Change
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7. PROJECT MANAGEMENT AND OVERSIGHT 

The following section provides an overview to the management mechanism and structure of the 
project. 

3.9. Project Management Structure 

The CRISTA 2.0 project consortium consists of team members from AIT and country partners. The 
project team comprises of key personnel with dedicated experience and expertise in 
implementing the activities defined in the work plan. The team comprises of key technical skills in, 

● Risk governance and management 

● Remote Sensing and GIS 

● Information Technology and Software/Website/Application development 

● Hazard, vulnerability and risk assessment 

● Hazard and risk modelling and neural network analysis 

● Project management and operation 

● Stakeholder engagement, coordination and policy advocacy. 

Almost all team members had been involved in the CRISTA pilot project completed in 2022. The 
team has demonstrated their capabilities in implementing short to long-term projects involving 
multi-stakeholder collaboration at varying levels.  

The roles and responsibilities of the individual team members is given in table 4. 

Table 4. Roles and responsibilities of key personnel of the project. 

SN Role Responsibilities 
1 Project Leader ● Lead and coordinate overall project implementation with the project 

team and partners. 
● Lead and coordinate communications between project team and 

ADPC iCare. 
2 Project Manager ● Co-ordinate of overall project implementation, including planning 

and conducting project activities, tracking deliverables, and 
monitoring outcomes.  

● Conduct reporting processes as mandated by the project, including 
project phases, periodic reports. 

3 Project Co-ordinator ● Coordinate and implement project actions and activities taken in-
country. 

● Implement field activities in support of CRISTA platform 
development, including field observation, field data collection.  

● Implement stakeholder engagement activities in support of the 
project outcomes, including consultations with local government, 
awareness events with local communities, and capacity building 
activities. 
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SN Role Responsibilities 
4 Technical Expert – 

GIS and ICT 
● Lead and coordinate CRISTA platform development and 

maintenance, including the web-GIS dashboard and mobile app.  
● Develop and deploy methodological framework for platform 

development 
● Co-develop user manuals for the CRISTA platform  

5 Project Officer ● Support overall project implementation, including planning and 
conducting project activities, tracking deliverables, and monitoring 
outcomes.  

● Support reporting processes as mandated by the project, including 
project phases, periodic reports. 

● Support implementation of in-country field activities in support of 
CRISTA platform development 

● Support implementation of in-country stakeholder engagement 
activities 

6 Admin & Finance 
Officer 

● Coordinate and Lead budget monitoring and reporting process as 
mandated by the project. 

● Coordinate and lead administerial duties and processes as 
mandated by the project 

3.10. Budgeting 

The total budget for the project is USD 149,500. The breakdown of the project budget across six 
major categories is shown in figure 11. In total, 40% of the total budget is allocated for human 
resources/project team members, while 46% of the project budget is allocated to project activities 
including procurement of consultants for field survey, mapping, CRISTA system development and 
training and workshops. Administrative costs of the project including institutional administrative 
costs, travel and DSA account for 14% of the total budget. 

Human resources costs have been allocated in alignment with the project’s scope and emphasis 
on stakeholder mobilization. As this project focusses on the scale-up and institutionalization of a 
pilot innovative solution, there is significant need to engage with local authorities, perform 
community mobilization activities to disseminate IEC materials to promote the CRISTA application 
and increase uptake and utilization by the local communities. Similarly, costs of procurement of 
consultants and supplies have been allocated based on existing market rates and quality of 
assignment and deliverables expected, with reference to previous experience of the pilot project 
in the same area. Administrative costs have been allocated as minimal as possible to support 
project implementation. 
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Figure 11. Distribution of project across major categories 

3.11. Risk Management 

From the outset, the project team has identified several risks associated with project 
implementation outlined mitigation strategies as mentioned in table 5. 

Table 5. Project Risks and Mitigation Strategies/Actions 

Risk Description Impact Probability 
Gross 
Risk 

Mitigation Action 
Responsible Residual 

Risk 
Financial 

Risk of improper, 
unsanctioned or 
ineffective use of funds, 
lack of accountability 
arising due to lack of 
capacity, competency, 
improper planning and/or 
active fraud or corruption 

Major Unlikely Minor 

Adopting and following 
WB, ADPC and AIT’s 
financial control 
regulations, using 
financial management 
systems and accounting 
for all financial resources. 
AIT will provide adequate 
oversight to Action Nepal 
for financial 
management, including 
adherence to AIT, ADPC 
and WB financial 
regulations. 

AIT 

Minor 

Delivery 

9%

30%

40%

10%

5%
6%

Institutional Costs Procurement (Supplies/Consultancy)
Project Team/Staff Costs Training/Community Engagement
Travel and DSA Workshops/Meetings
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Risk Description Impact Probability 
Gross 
Risk 

Mitigation Action 
Responsible Residual 

Risk 
The community is not 
prepared or interested in 
implementing the 
monitoring system as it 
would provide more 
evidences for local 
authorities to implement 
stricter regulations. Severe Possible Major 

The project team will 
create a strong 
foundation for the 
project through formal 
and informal community 
engagement to 
emphasize on the 
benefits of the pilot 
system on their own lives 
and livelihoods. As much 
as possible, the system 
will be designed with in-
depth consideration of 
local needs, capacities 
and objectives. 

Field partner 

Moderate 

Municipal priorities and 
officials may change over 
the course of the project 
implementation period. 
New officials or policies 
might lead to demands 
that are either impractical 
to implement or 
unrealistic within this 
project's scope of work. 

Moderate Unlikely Minor 

Project Lead, Project 
Manager, and Country 
Coordinator in Nepal will 
clarify categorically the 
scope of the solution and 
aim to receive formal 
endorsement letters for 
the project's scope of 
work. This will be 
supplemented with close 
engagement with the 
relevant institutions for 
co-development and 
incorporating local needs 
and requirements as 
appropriate. 

Project 
Lead/Project 
Coordinator 

Insignificant 

Operational 

There is significant 
turnover of key project 
staff that leads to a loss of 
valuable project 
knowledge and disrupts 
planned activities 

Moderate Possible Major 

AIT and Action Nepal 
have several experts who 
can handle the project in 
case a staff leaves work 
or is terminated. To 
reduce impact, a 
centralized cloud-based 
knowledge hub will be 
created by AIT, where all 
project data, information 
and knowledge will be 
stored for ease of access 
to project team. 

Project Lead 

Minor 
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Risk Description Impact Probability 
Gross 
Risk 

Mitigation Action 
Responsible Residual 

Risk 
Contextual 

As the project 
municipalities lie in hazard 
prone region, in the event 
of a disaster, local 
government will 
reasonably allocate all 
attention and resources to 
mobilize response and 
post-disaster activities, 
leaving little for the project 
implementation. 

Major Possible Moderate 

To mitigate this 
unforeseen risk, the 
project implementation 
plan will be revised by the 
Team Leader and Project 
Team in close 
coordination with local 
government partners 
and ADPC. 
 

Project Lead 

Moderate 

Safeguarding 
Community-based 
activities and monitoring 
tools/system brings forth 
underlying social conflicts 
regarding critical 
infrastructure distribution 
and management among 
target beneficiaries which 
could lead to project 
failure. Major Unlikely Minor 

Action Nepal has strong 
ties to local communities 
in the project 
implementation area 
which will help negate 
most of the potential 
conflicts. 
As much as possible, 
project activities and 
beneficiaries will be 
distributed 
proportionately across 
the project area, and 
prior notification and 
disclaimers will be 
disseminated to general 
public during 
implementation of 
activities. 

Field partner 

Insignificant 

3.12. Knowledge Management 

The project activities will produce a significant amount of contextualized knowledge and 
information. This includes pertinent baseline information on prevalent climate-induced natural 
hazards, road and power infrastructure components and locations, and vulnerable areas in the 
three municipalities of Neelkantha, Gajuri, and Benighat Rorang. It additionally includes policy 
recommendation analyses, risk assessment reports, as well as case stories from beneficiaries.  

The generated information will be stored safely in the project team's cloud-based database where 
it will be filed and categorized for easy access to team members. Access to the information will be 
limited only to the team members since it might contain sensitive information which can be 
misused. Password-protection will be applied if necessary.  
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During knowledge dissemination activities, such as stakeholder workshop, technical training, and 
raising community awareness events, accumulated knowledge shall be contextualized according 
to the target audience and aim of the activity. This includes the inclusion or exclusion of technical 
jargon, utilizing accessible communication tools when engaging people with disabilities.  

The list of knowledge products generated by the project are as follows: 

● Database of critical road and power infrastructure. The database will be produced 
through comprehensive field mapping of infrastructure components in the project area. 
This information is vital for the development of the CRISTA platform and can serve as 
valuable reference for local government, development agencies, and policymakers, among 
others.  

● Risk assessment reports. This report incorporates primary and secondary information 
which will be analysed to generate vulnerability information in specific regions to climate-
related hazards. The report is also a vital part of the CRISTA platform and would be useful 
for policymakers to develop risk mitigation strategies and solutions for CI. 

● Scientific Research Paper. Generated risk and infrastructure information will be utilized 
to develop an academic paper for dissemination among the scientific community. This will 
enhance the technical credibility of the system and promote a pathway for further 
adoption and scale-up. 

● IEC Materials. Relevant IEC materials will be developed and contextualized to raise 
awareness of the general public regarding climate-related risks and the CRISTA platform.  

● Policy Recommendations. Relevant policy recommendations will be analysed and made 
based on evidence recorded from CRISTA. The project shall recommend how the platform 
can be included in the process of developing long-term policy decisions to promote 
sustainability of the platform.  

● Videos and Case Stories. One video documentary and two case stories will be developed 
regarding the application of CRISTA platform and how it benefits infrastructure 
management and protection. These products will be also be used by AIT and ADPC to 
promote and disseminate CRISTA 2.0 system and its application to a wider audience. 

3.13. Knowledge Dissemination 

Knowledge dissemination is an integral part of the project to increase buy-in from the project 
stakeholders, including the local government who will be operating the system, and community 
members at the frontlines who will be the primary source of data for the monitoring system.  

Therefore, the knowledge dissemination strategy to the different target groups must be planned 
and implemented with care. The right type of information in the right type of medium will be 
crucial for maximizing the impacts of the project. The project team has developed strategies for 
knowledge dissemination to ensure that knowledge and information are accessible to project 
partners and beneficiaries.  

The strategy consists of the following actions: 
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● The project team will develop a webpage for the CRISTA 2.0 project, featuring 
downloadable resources, interactive data visualizations, and project updates. 

● Appropriately structure information will be disseminated through AIT’s social media 
channels and other networks. 

● Participate or co-organize workshops and seminars to present key findings and insights 
from the CRISTA 2.0 project.  

● Develop thematic reports (infrastructure, risk assessment etc.) and disseminate to partner 
stakeholders on a periodic basis.  

● Publish articles and reports in scientific journals and other relevant platforms to share 
detailed findings and recommendations.  

● The CRISTA team will engage with the scientific community, policymakers, and 
practitioners to facilitate knowledge exchange at the national and regional level, perhaps 
through conferences, international networking events, or webinars.   
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