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EXECUTIVE SUMMARY
In 2016, USAID/India began supporting UNDP’s Developing Resilient Cities through Risk Reduction to
Disaster and Climate Change activity. In 2017, USAID/India requested CEADIR technical assistance to
mobilize public and private sector investments for disaster risk reduction (DRR) in four of the cities
(Cuttack, Navi Mumbai, Vijayawada, and Visakhapatnam) assisted by UNDP. CEADIR worked with
UNDP and public and private stakeholders to develop ten short-term, public-private partnerships
(PPPs).
In India, the Companies Act of 2013 required formal sector companies to make corporate social
responsibility (CSR) contributions of two percent of their average net profits each year. These
contributions must provide economic, social, or environmental benefits and cannot support the
company’s own direct business interests. CEADIR collaborated with The Energy and Resources
Institute (TERI) in India to identify specific opportunities for urban DRR investments and help the cities
leverage CSR funds through PPPs.
These PPPs addressed diverse local priorities such as reducing flood risks through better solid waste
management, municipal plans and strategies for disaster risk reduction, emergency response operations,
mapping of critical community facilities and evacuation routes, rehabilitation of community facilities for
community shelters, public awareness, and resilience to extreme heat events. This report describes the
work in developing the design documents and partnerships for 10 PPPs in three of the cities. It also
provides recommendations for addressing key challenges municipalities face in developing these
agreements. The 10 PPPs are listed below:
Cuttack
•

Decentralized municipal solid waste management to reduce flood risks

Vijayawada
•

Mapping critical community facilities

•

Information, education, and communications for disaster risk reduction

•

Increasing community resilience to heat stress

•

Reducing heat stress for outdoor workers

Visakhapatnam
•

Developing a health information management system for disaster risk reduction

•

Integrating emergency health services in the City Operations Centre

•

Mapping critical community facilities

•

Rehabilitating critical community facilities for disaster shelters

•

Information, education, and communications for community disaster response

After CEADIR assistance ended, UNDP continued working to develop an additional PPP in Navi
Mumbai.
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1. INTRODUCTION
1.1 DISASTER RISK REDUCTION AND CLIMATE
RESILIENCE IN INDIA
India is highly vulnerable to natural hazards because of its geomorphology, climate, and socioeconomic
conditions. Nearly all of India is susceptible to at least one natural hazard and 27 of the 35 states and
territories face multiple hazards. Approximately 59 percent of the national land area is prone to
moderate or high-intensity earthquakes and over 12 percent is susceptible to floods. More than 75
percent of the lengthy coastline is exposed to cyclones and tsunamis. Approximately 68 percent of the
arable land is vulnerable to droughts. The impacts vary with the frequency and magnitude of risks and
local preparedness, socioeconomic characteristics, governance and community capacity, and geophysical
and climatic conditions.
Exposure to natural hazards has increased in urban areas as populations have grown in haphazardly
developed informal sector settlements with substandard housing and services. Coastal cities are
particularly susceptible to severe impacts from cyclones and flooding. Other cities located near rivers
and other inland water bodies are also highly susceptible to flooding exacerbated by unplanned and
uncontrolled growth. For example, in 2014, floods in Jammu and Kashmir caused INR 440 billion ($6.5
billion) of property losses and the capital city remained flooded for nearly a month.1
The increasing frequency and intensity of natural and anthropogenic disasters in Indian cities make
planning and strong risk management systems more critical. As population density and housing and
infrastructure development increase, potential economic losses from natural disasters will rise.
Unplanned development and poorly managed infrastructure services in many cities in India increase
vulnerability and low-income people in urban areas often experience a disproportionate share of the
negative impacts (TERI 2014a and 2014b; Baumann et al. 2016).
Average temperatures in India increased during the twentieth century and are expected to continue
increasing. Global warming is expected to increase the frequency and intensity of the “silent disasters”
of heat waves and the proportion of the population exposed to excessive heat stress (Pai, Nair, and
Ramanathan 2013; Murari et al. 2016).
Short-term impacts of heat stress can include dizziness, fatigue, muscle aches, headaches, and nausea
associated with dehydration. Long-term exposures can increase chronic cardiovascular disease, kidney
failure, respiratory distress, and liver failure. Between 1992 and 2015, 22,562 deaths in India were
specifically attributed to heat waves, but the actual number was much higher. In 2015, heat waves
contributed to more deaths than any other natural disaster. The National Disaster Management
Authority has encouraged Indian states to develop heat action plans and issued guidelines for their
preparation (NDMA 2017). It organized a national workshop on heat waves in 2019 (NDMA 2020).
The United Nations Sustainable Development Goals (SDGs) 3 and 13 and the 2015 Sendai Framework
for Disaster Risk Reduction emphasized the need for actions to reduce health risks from heat waves and
other climate-related disasters (UNISDR n.d.). Governments can reduce exposures and impacts of
extreme heat events through early warning systems, public awareness campaigns, and infrastructure
development can mitigate or reduce the impacts of extreme heat. Community groups,

1

Monetary values in this report were converted to U.S. dollars at an exchange rate of 70 Indian rupees (INR) per dollar.
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nongovernmental organizations (NGOs), and civil society can also help communities and individuals cope
with heat waves.
A key aspect of effective urban disaster risk reduction is the ability to provide timely and effective public
health services. The Sendai Framework recommended development of resilient health systems that can
improve health outcomes during and after disasters (Bayntun 2012). Dahn et al. (2015) identified key
elements of resilient health systems:
•

Awareness of the capacity, disaster risk exposure, and vulnerabilities of its components (e.g.
hospitals, clinics and other facilities, equipment, ambulances);

•

Ability to respond to a wide range of public health issues before or during a disaster;

•

Ability to quickly and effectively adapt to unstable situations;

•

Integrated approach for responding to disasters; and

•

Ability to self-regulate.

Existing urban disaster risk plans mainly focused on response and relief, rather than preparedness and
planning. The increasing frequency and intensity of extreme natural and climate-related events and the
magnitude of the damage losses highlight the importance of a more proactive approach to reducing
urban disaster risk.
Poorly managed household and municipal solid waste often ends up in drains outside residential or
commercial complexes. Although the organic waste eventually degrades, low-density materials (such as
plastics) often clog drainage systems. Clogged drains block stormwater removal, causing flooding and
public health risks. Illegal residential and commercial encroachment around drains precludes good
infrastructure maintenance. Dhalos (three-walled bays for temporary storage of waste) are used as
communal collection points in most cities in India. When waste pickup from municipal bins is delayed,
garbage often spills onto roads, generating odors and attracting rodents and other vermin that can
spread diseases.

1.2 BACKGROUND AND SCOPE OF THE REPORT
USAID/India had provided $1.735 million through September 2016 for disaster risk reduction (DRR) in
eight cities in the country. Subsequently, the United Nations Development Programme (UNDP) and
India’s Ministry of Home Affairs (MHA) launched an activity in 2012 to mainstream DRR and climate
change adaptation in 10 Indian states. The MHA was the national government’s lead agency for disaster
management.
In June 2016, USAID/India awarded a $2.5 million grant to UNDP for a Developing Resilient Cities
through Risk Reduction to Disaster and Climate Change activity through May of 2020. The purpose of
this activity was to reduce disaster and climate risks in six cities in five Indian states -- Cuttack (Odisha),
Navi Mumbai (Maharashtra), Shillong (Meghalaya), Shimla (Himachal Pradesh), and Vijayawada and
Visakhapatnam (Andhra Pradesh). USAID and UNDP selected these cities with the MHA. Selection
criteria included the urban disaster and climate risk profile and participation in the national Smart Cities
or Atal Mission for Rejuvenation and Urban Transformation (AMRUT) programs. Four of the cities had
participated in the prior USAID-funded activity. Three of the cities (Cuttack, Shillong, and
Visakhapatnam) had already prepared plans for disaster response and relief.
Public-private partnerships (PPPs) can increase the efficiency and effectiveness of municipal DRR and
climate resilience efforts. Companies can contribute expertise, labor, equipment, and technologies for
training and disaster preparedness and response. They can also help develop community and worker
awareness and public disaster communication systems.
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Prospects for obtaining agreements for PPPs are particularly good in India due to a national requirement
for corporate social responsibility (CSR) contributions. The Companies Act of 2013 required formal
sector companies to make CSR contributions of two percent of their average net profits each year.
These contributions must provide economic, social, or environmental benefits and cannot support the
company’s own direct businesses interests.
In 2017, USAID/India requested funding from the USAID/Washington Global Climate Change Office for
CEADIR technical assistance (TA) in designing PPPs for disaster risk reduction (DRR). The targeted
areas included four of the cities assisted by the USAID-funded UNDP activity -- Cuttack, Navi Mumbai,
Vijayawada, and Visakhapatnam. CEADIR worked closely with UNDP and USAID/India and partnered
with a not-for-profit, policy research organization based in New Delhi -- The Energy and Resources
Institute (TERI). The TA team applied the principles of the Sendai Framework in developing the PPPs.
This report describes the experience in helping the cities develop 10 six-month PPPs for DRR. It
summarizes the rationale, partner roles, timelines, budgets, and expected benefits and sustainability of
the PPPs. It also discusses lessons learned and recommendations from the experience. All ten of these
PPPs were implemented. This report does not address the implementation experience with the PPPs
since it is not a monitoring or evaluation document.
Section 2 of this report discusses the disaster risk management cycle, opportunities for reducing urban
disaster risk, and the TA tasks and process. Section 3 summarizes the PPPs that were developed and
the lessons learned and recommendations. Annex A describes the one PPP developed in Cuttack.
Annex B covers the four PPPs in Vijayawada. Annex C describes the five PPPs in Visakhapatnam.
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2. IDENTIFYING OPPORTUNITIES
FOR DISASTER RISK REDUCTION
Figure 1 shows the disaster risk management (DRM) cycle. The four elements of the DRM cycle include
mitigation, preparedness, response, and recovery. The mitigation and preparedness phases of the cycle
occur before a disaster occurs. The response and recovery phases are post-disaster.
This model can help decision makers understand the range of activities for reducing and addressing
impacts, both reactively and proactively. The DRM cycle is an ongoing process for governments,
communities, businesses, and other institutions to plan to reduce the impact of disasters, react
effectively during and shortly after a disaster, and restore regular functions and services after the
disaster. It should be viewed as iterative process, rather than a series of discrete activities.
FIGURE 1: The Disaster Risk Management Cycle

Mitigation: Reduce the impacts of a disaster before it occurs. Examples include building standards,
zoning, vulnerability assessments, public policies, insurance, and informing people about the causes of
disasters and ways to reduce their impacts.
Preparedness: Prepare communities, individuals, and emergency responders before a disaster occurs.
Examples include stocking food and water, emergency operations centers, disaster management plans,
early warning systems, training emergency management personnel, and a volunteer network of
community responders.

Response: Minimize hazards during and immediately following a disaster. Examples include
implementing disaster management plans, search and rescue efforts, emergency shelters, evacuation, and
food and shelter for displaced people.
Recovery: Rebuild infrastructure and restore services to pre-disaster conditions or ideally to mitigate
and build resilience to future disasters
Source: Adapted from https://training.fema.gov/emiweb/earthquake/neh0101220.htm
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Table 1 provides examples of DRM activities. This illustrative list was useful in facilitating discussions
with stakeholders in the four cities in India, although it was not meant to include all possibilities.
TABLE 1. Examples of Disaster Risk Reduction Activities

Technology

•
•
•
•
•

Early warning systems
Automatic sensors for weather, hydrological, seismic, fires, and other risks
Internet and, smartphone applications for communications and data
crowdsourcing
Mapping community hazard risks and vulnerability

•
•
•

Emergency shelters that for safe occupancy during extreme weather
events
Land stabilization, erosion and water management, and landslide control
Drinking water and sanitation facilities
Materials and vegetative cover to reduce impermeable surface area

Maintenance

•
•

Clearing culverts and drains
Evacuation route signs and maintenance

Environment and
natural resources
management

•

Restoration of coastal, estuarine, riparian, forest, mangrove, wetland
ecosystems
Greening the city to reduce urban heat island effects
Planting native species in floodplains and coastal areas

Infrastructure

Capacity
development

•
•
•
•
•

Public awareness campaigns
Advanced training on disaster response for emergency management and
public safety staff
Training business workers, community leaders, and students for personal
and peer safety

This list can be expanded for specific sectors (housing, energy, transportation, health care, and water
and sanitation) or hazards (severe storms, floods, landslides, extreme heat events, wildfires, droughts,
earthquakes, and volcanic eruptions). In general, DRM involves multiple sectors and hazards.
The TA team then carried out the two main tasks with their multiple subtasks:
Task 1. Develop A Preliminary List of Potential PPPs for the Targeted Cities
Prepare a preliminary list of potential DRR investments. CEADIR conducted a literature
review of experience in India and other countries on designing and implementing DRR investments with
private company contributions. The review included experiences from USAID, the Asian Cities Climate
Change Resilience Network (ACCCRN), the C40 Cities Climate Leadership Group, the Rockefeller
Foundation’s 100 Resilient Cities program, the Global Facility for Disaster Reduction and Recovery
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(GFDRR) managed by the World Bank, and the Climate Investment Funds’ Pilot Program for Climate
Resilience (PPCR). 2
CEADIR also identified potential investments in the city disaster risk management plans and other
documents of Vijayawada and Visakhapatnam. The list of potential investments provided a basis for
discussions with USAID, UNDP, and public and private sector representatives in the four cities.
CEADIR visited Cuttack, Vijayawada, and Visakhapatnam in December 2017 and Navi Mumbai in May
2018.
Prepare a report on public and private sector roles in PPPs for DRR. CEADIR prepared a
report on PPPs for DRR to familiarize public and private stakeholders with their goals, approaches, and
potential outcomes. This report described 1) various PPPs that could help achieve DRR objectives; 2)
how public and private stakeholders could contribute; and 3) roles and responsibilities for
implementation, monitoring, and evaluation.
Prepare summaries of PPPs on the preliminary list. CEADIR prepared a summary of each PPP
on the preliminary list. The summaries described the PPPs, potential DRR benefits, roles for public and
private sector partners, preliminary costs, and a tentative timeline. CEADIR responded to USAID and
UNDP comments and revised the summaries).
Finalize short lists of PPPs for each city. CEADIR and TERI used the PPP summaries to guide
discussions with municipal officials and private companies in the four cities. There were two days of
meetings in each of the four cities. TERI and the UNDP City Project Coordinators (CPCs) organized
the meetings. USAID and UNDP staff participated in many of the meetings. CEADIR and TERI then
generated a short list of PPPs and met with USAID/India staff to summarize the meetings and select PPPs
for design.
Task 2. Prepare Design Documents for the PPPs
Draft design documents for DRR PPPs. CEADIR and TERI prepared design documents for the
PPPs on the short list.
Vet draft PPP design documents with municipal officials and private sector partners. TERI
staff traveled to the four cities to discuss the preliminary PPP designs with city governments and
potential private sector partners and obtain additional information.
Finalize PPP design documents for submission to UNDP. CEADIR and TERI revised the PPP
design documents based on feedback from municipal officials and potential private sector partners and
obtained comments on the revised versions from USAID and UNDP. UNDP shared the PPP design
documents with the four municipalities.

2

See https://www.acccrn.net/, www.c40.org, https://www.rockefellerfoundation.org/100-resilient-cities/,
https://www.gfdrr.org/en, and https://www.climateinvestmentfunds.org/topics/climate-resilience
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3. RESULTS, LESSONS LEARNED,
AND RECOMMENDATIONS
3.1 RESULTS
CEADIR, TERI, and UNDP engaged with public and private sector partners to develop short-term PPPs
for DRR and climate resilience. Three of the municipal governments signed agreements with private
sector partners for 10 six-month PPPs for pilot activities. All ten of these PPPs were implemented:
Cuttack
•

Decentralized municipal solid waste management

Vijayawada
•

Mapping critical community facilities

•

Information, education, and communications for disaster risk reduction

•

Increasing urban resilience to heat stress

•

Reducing heat stress for outdoor workers

Visakhapatnam
•

Developing a health information management system for disaster risk reduction

•

Integrating emergency health services in the City Operations Centre

•

Mapping critical community facilities

•

Rehabilitating critical community facilities for disaster shelters

•

Information, education, and communications for community disaster response

After CEADIR assistance ended, UNDP continued to develop PPPs for Navi Mumbai.
It was originally anticipated that CEADIR and TERI would assess the progress of the 10 PPPs in a second
phase after their six-month terms. The assessment would have generated further recommendations for
replications and scaling up. However, there were delays in the UNDP activity and USAID/India
requested a longer time for the TA to develop the PPPs. As a result, the allocated USAID/Washington
funds were not available to cover the costs of a post-implementation assessment.

3.2 LESSONS LEARNED AND RECOMMENDATIONS
It can be challenging for smaller cities in developing countries to plan disaster risk
management and develop public-private partnerships by themselves. Although the individual
experiences varied, CEADIR and TERI noted the following lessons learned and recommendations for
addressing common challenges.
However, government officials in smaller cities in developing countries may not know how to assess
risks and vulnerability, design and select appropriate actions and investments, and identify and engage
with private sector partners effectively. Although companies know their own resources and capabilities,
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they may be unfamiliar with approaches to collaborating with the public sector and the development and
implementation of PPPs for DRR. Public and private sector partners may need help in assessing
vulnerabilities and identifying cost-effective opportunities for DRR in specific contexts.
Government officials need to learn about the resources and capabilities of potential private sector
partners, which extend beyond just funding. Companies can 1) contribute land, buildings, or money for
public works or services; 2) procure goods and services directly, 3) contribute staff time for
infrastructure, operations, public outreach, or training; or 4) provide logistical, technical, or
administrative support.
Many cities in India lack favorable legal and institutional infrastructure, policies, incentives,
and procurement processes for PPP agreements. Formal or informal legal and institutional
barriers can make company contracts and agreements with the public sector burdensome or infeasible.
A neutral or favorable enabling environment can increase the ability to obtain and implement
partnerships with for-profit companies.
Local governments should assess their ability to enter into mutually beneficial partnerships with the
private sector. They may need to review contracting and procurement processes to identify aspects that
are burdensome, slow, or conflict with private interests. Local governments can also look for
opportunities to increase incentives PPPs through other financing mechanisms and specialized financial
instruments, such as green bonds (Anderson et al. 2019; Laird and Hyman 2020). Carter and Boukerche
(2020) discussed opportunities for catalyzing private investment in climate change mitigation and
adaptation in cities.
India’s national requirement for corporate social responsibility contributions provides a
tremendous advantage for developing PPPs. Nevertheless, companies in other countries may be
willing to contribute to PPPs through voluntary contributions, especially if the costs are reduced through
tax incentives and favorable publicity can obtained through signs, advertisements, public events, and
government communications. Cities may be able to access national government or development
assistance organization funds for disaster risk reduction or climate adaptation or their own budget
resources or tax incentives to cofund PPPs. Cities can also develop partnerships with NGOs that may
have their own funding resources. Cities and other subnational governments may also need to
discourage actions that increase disaster risk through regulations and elimination or reduction of
subsidies that increase risks or vulnerability.
Smaller cities and their potential private sector partners may have a limited understanding
of disaster risks and vulnerability or the full range of DRR opportunities and their technical
characteristics, costs, benefits, and local environmental and social appropriateness. Some
companies may not have specific expertise or experience in DRM, but have general strengths in
planning, procurement, and project management that may be valuable for municipalities.
City governments can begin planning for DRR partnerships by identifying actions that have been
successful in other similar contexts and assessing their local appropriateness. potential partners. They
can also identify potential partners and their resources and capabilities. City officials should consult with
a wide variety of stakeholders to identify possible solutions and partners.
City officials should approach potential partners strategically with ideas that target their
strengths and have clearly described benefits. Formal sector companies in India have many
alternatives for using their CSR funds or making other charitable contributions or business-related
investments. City officials should be careful to approach company managers with proposals that are
financially feasible, technically sound, and likely to draw favorable publicity due to their impact potential
and visibility. CEADIR and UNDP found it best to approach potential private sector partners with
detailed requests for specific tasks and work with them to refine the scope to fit their interests,
resources, and skills.
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Local government staff can develop detailed portfolios of various DRR solutions to leverage new
partnerships and support investment decisions of existing partners. These portfolios could include
information on specific DRR objectives, geographic scale, implementers, tasks, timeline, benefits, costs,
financing, implementation, sustainability plans, and monitoring and reporting.
Public sector planning cycles and decision-making timelines may not align with the budget
planning cycles of private sector partners. Some companies that the TA team approached in the
four cities were interested in supporting DRR efforts but had already committed their CSR funds for the
current year and, in some cases, the next year. It is important to ask about the CSR planning and
budgeting cycles of companies early on and engage with them in a timely manner. Advance planning and
development of detailed portfolios of alternatives can help secure funding and speed up investment
decisions in future years.
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ANNEX A. DECENTRALIZED
MUNICIPAL SOLID WASTE
MANAGEMENT TO REDUCE
FLOOD RISKS IN CUTTACK
UNDP (2017) conducted a hazard risk vulnerability assessment for Cuttack that identified cyclones,
floods, earthquakes, and heat waves as prominent hazards. Cuttack has a hot and humid summer and a
dry and cold winter and an average annual rainfall of 1,515 millimeters. Since the land surface is saucershaped, flooding is common during heavy rains, especially in low-lying areas. Flooding risks are increased
by inadequate drainage and sewer systems, lack of proper waste management and disposal, illegal
encroachment that block water flows, and poor infrastructure maintenance.
Figure A1-1 contains a flood map of the city. Wards 2, 3, 9, 14, 17, 20, 26, 33, 40, and 43 have been
especially vulnerable to flooding. Heavy rains inundate the city quickly because of the lack of proper
drainage. In 2017, nearly 75 percent of the city was waterlogged, causing extensive damage to housing
and infrastructure, especially in the lower-lying areas.
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FIGURE 2. Localities Affected Due to Recent Water Logging in Cuttack

Source: UNDP 2017

The TA team met with the mayor, deputy municipal commissioner, and other senior officials to
understand specific flooding and waterlogging concerns. Cuttack generated about 400 tons of municipal
solid waste (MSW) per day, but only 75 percent of household waste was collected. Municipal solid
waste often ends up in drains outside residential or commercial complexes. Although organic waste
eventually degrades, low-density materials (such as plastics) often clog drainage systems. Clogged drains
are unable to transport stormwater effectively, causing flooding. Illegal residential and commercial
encroachment around drains precludes good infrastructure maintenance.
Dhalos (three-walled bays for temporary storage of waste) are used as communal collection points in
most cities in India. When waste pickups from municipal bins are delayed, garbage often spills onto
roads, generating odors and increasing risks of rodents and other vermin that can spread diseases.
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Cuttack did not have a comprehensive waste management plan. In 2018, the city allocated $2.02 million
for three small, decentralized compost plants for organic waste (Patnaik 2018). However, the city still
needed to establish systems for waste segregation at the household scale and the disposal of
biodegradables, paper, plastic and glass and other wastes.
This PPP will reduce flooding and waterlogging in Cuttack by establishing a small, pilot MSW
management system with segregation, collection, and proper handling of different types of household
waste. It will include materials recovery and recycling and reuse to reduce the amount of waste
delivered to landfills and proper disposal of hazardous wastes.
This PPP was a high priority for the Cuttack Municipal Corporation (CMC). Indian Metals & Ferro
Alloys Ltd. (IMFA) expressed interest in collaborating with the CMC and providing CSR funding to
demonstrate household-level waste segregation and improve collection and disposal. IMFA had
experience in waste segregation, collection, and disposal activities in the city of Choudwar in Orissa.
The CMC identified the BSNL colony as the location for the pilot. This area had about 150 households
and flooded frequently. The PPP will demonstrate good waste management and improve drainage
throughout the colony. It has three components:
1. Household-level segregation of waste. Separating biodegradable, nonbiodegradable, and
hazardous waste at the collection points will increase the efficiency of recycling, organic waste
composting plants, and proper handling of hazardous wastes.
Each household will receive four waste bins -- a green bin for biodegradable waste, a blue bin for
recyclables, a black bin for inert waste, and a yellow bin for hazardous waste. Household members
and domestic workers will receive training on waste separation and collection. Training and
awareness efforts will include pamphlets at kiosks in parks and streets as well as street dramas.
2. Improved waste collection. The city will collect the segregated waste through a door-to-door
system that ensures that the segregated wastes remain separate and prevent waste from ending up
in the streets and blocking drains. The resident welfare organization (RWA) will collect monthly
user fees from households.
Households in the pilot area will benefit from establishment of door-to-door collection of wastes.
Waste collectors will transport organic waste to the composting facility and recyclables and
recoverables to the MRF. The community will receive a dhalao for material rejected from the
treatment plant and inert wastes that are nonbiodegradable and chemically and biologically
nonreactive (such as sand and concrete).
Two teams of waste collectors will collect household wastes. Each team will have two workers and
one tricycle. The tricycle will have four compartments of different sizes. A waste collector will ring
the bell at each house and ask households for their segregated waste. The RWA will begin fining
households who do not comply with waste segregation requirements after the first 60 days of
implementation. The fine will be INR 10 ($0.14) for the first 5 incidents and INR 50 ($0.70) for
subsequent incidents. The RWA will collect the fines. The CMC will monitor RWA collection of
user fees and fines. If a household provides unsegregated waste, the waste collector will separate it
at the collection vehicle.
3. Waste use and disposal. Recovery and recycling programs may benefit supplied industries. For
example, recycled construction waste can be used in road building. Biodegradable waste will be
composted. Zurbrugg (2002) reported that decentralized composting systems in India have
generated employment, reduce municipal waste management costs, and improved environmental
quality. Composting reduced the amount of waste going to landfills and the associated greenhouse
gas emissions. Compost has been used as fertilizer and a feedstock for thermal electric power
generation. The municipal composting system for Cuttack will follow the Central Public Health
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Environmental Engineering Organization (2016) guidelines.
The proposed system will recover or recycle usable materials, including paper, plastic, and glass.
Establishment of materials recovery facility (MRF) in the colony is expected to reduce nonbiodegradable
waste blocking stormwater drains and taking up landfill space. This facility will be located in the colony
in a shed close to the organic waste management facility. Nonbiodegradable wastes bought to the MRF
will be sorted into plastics, paper, cardboard, and metals for separate storage until they are transported
or sold. A covered space is recommended for segregating and storing the recoverable or recyclable
waste. The CMC planned to provide land for the MRF and give the resident welfare organization
(RWA) permission to operate the facility.
The waste collectors will deliver organic waste to the composting facility and deliver to the MRF for
further segregation, storage, and sale. The collected organic waste will be mixed with plant waste and
processed into compost. The input feed will be mixed to ensure a carbon-to-nitrogen ratio between
25:1 and 30:1 and will have a moisture content of 55-60 percent (CPHEEO 2016). Between 200 and
250 kg of compostable material will be accommodated per day. The municipal horticulture department
can use the compost or the RWA can sell it in 1-5 kg packages for home gardeners.
Nonrecyclable and nonflammable products with a high energy value (e.g., multilayer packages and thin
plastics) will be stored and transported to nearby industrial firms with contracts as mixed fuel for
boilers. To reduce pressure on limited landfill space and provide an incentive to low-paid workers, the
waste collectors will initially be allowed to take materials from the MRF for personal sale to dealers or
recyclers. Eventually, the RWA will take over these sales through registered recyclers or NGOs.
The waste collectors will transport inert waste to the municipal bin. The CMC will collect inert waste
and from the bin. Waste collectors will transport domestic hazardous waste to the bin location, where
a separate CMC contractor will collect it. The CMC will be responsible for safe disposal of hazardous
waste. Figure 3 summarizes the management of the municipal solid waste.
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FIGURE 3. Management of Municipal Solid Waste
Collection of segregated waste from households

Organic

Recyclable

Inert

Compost Plant

MRF

Municipal bin for
disposal

Domestic hazard

Municipal bin for collection by
hazardous waste management firm

Further segregation
Recycler
Nonrecyclable, inorganic waste

Industry for thermal
recovery
Source: CEADIR

Table 2 contains the timeline for the PPP. Table 3 lists the general roles and responsibilities. The CMC
and the local ward councilor will oversee planning and implementation of the PPP. The CMC and IMFA
will develop the PPP agreement and detailed administrative and institutional requirements. Experiences
elsewhere in India indicate that this PPP could be fully operational and financially self-sustainable in six
months. The RWA will biweekly meetings with community members to help ensure proper waste
handling. At these meetings, the RWA will recognize households that segregate waste properly. It may
also ask the CMC and IMFA to join some of the meetings.
The RWA will hire waste facility staff and additional waste collectors/street sweepers through a
contractor, while retaining the existing street workers. Street sweeping will be done in the early
morning and the same teams will handle door-to–door waste collection. IMFA will purchase two
tricycle carts for segregated waste collection as well as PPE and identification cards for waste facility
workers and waste collectors/street sweepers. The RWA will distribute equipment to the waste
collectors/street sweepers. The RWA will identify a plant operator for the organic waste composting
facility; one possibility would be the equipment manufacturer. Street sweepers will transport plant
waste to the composting facility. The addition of plant waste to the organic waste will help achieve
good carbon-to-nitrogen ratios for composting.
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Table 4 shows the estimated budget for the municipality and IMFA. The CMC will document IMFA’s
expenditures so that the company can receive credit toward meeting its CSR requirement.
TABLE 2. Timeline
Month Month Month Month Month Month
1
2
3
4
5
6

Components
Obtain permission to install information kiosks and train
community
Select contractor for waste collection in the first six months
Implement household user fees and fines for failure to
segregate wastes
RWA buys and distributes four waste sorting bins per
household
Local NGO trains waste collectors/street sweepers
Procurement and installation of composting equipment and
materials recovery facility
Contractor collects hazardous household wastes from the
municipal bin for proper disposal
TABLE 3. Roles and Responsibilities
Components

Roles and Responsibilities

Obtain permission to install
information kiosk and conduct
community trainings

•
•

CMC approves kiosk installation and community trainings
RWA trains community

•
•
•

CMC oversees establishment of system and staff training and PPE
RWA contracts for waste collectors/street sweeper
IMFA provides additional human resources and purchases collection tricycles for
RWA

•
•

CMC oversees user fees and fines
RWA collects user fees and fines

•
•

IMFA purchases bins and delivers them to RWA
RWA distributes bins and obtains commitment letter for household segregation
of waste
CMC oversees distribution of bins
CMC provides infrastructure and logistical support for worker training
RWA ensures that waste collectors/street sweepers are available to attend the
training
IMFA provides trainers
CMC allocates sites for the composting facility and materials recovery and
recycling facility, oversees operations, and provides proper upkeep
RWA ensures operation of the facilities and provides biweekly updates to the
CMC and IMFA on their performance
IMFA procures treatment equipment with a warranty of at least one year and a
shade for the materials recovery and recycling facility
CMC arranges for collection and storage of hazardous waste at the municipal bin
RWA ensures that household hazardous waste is delivered for proper disposal

Contractor selection and
funding for first six months of
waste collection
Collect household user fees for
solid waste management and
fines for noncompliance with
waste segregation
Purchase and distribution of
bins for households

Worker training

•
•
•
•
•

Procurement and installation of
composting and materials
recovery equipment

Hazardous waste disposal

•
•
•
•
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TABLE 4. Budget
Components
Trainers for community trainings
Infrastructure and logistics for community
trainings
Household binprocurement and
distribution
Trainers for waste collectors/street
sweepers
Infrastructure and logistics for training of
Waste collectors/street sweepers (two
two-person teams)
Procurement and establishment of
composting plant and materials recovery
and recycling facility
One year of operating and maintenance
costs for compost plant
Tricycles for waste transportation
Banners and pamphlets
Total cost
Private partners share
Public partners share

2.0

Unit Cost
(INR)
60,000

2.0

80,000

80,000

1,111 CMC

150 x 4

400

240,000

3,333 IMFA

1

20,000

20,000

277 IMFA

1

50,000

50,000

694 CMC

4x6
months
1

10,000

240,000

5,00,000

500,000

1

180,000

180,000

2

30000

60,000

50,000

50,000

Unit

Total Cost Total Cost
Funders
(INR)
(USD)
120,000
1,666 IMFA

3,333 RWA (gap funding
from IMFA)
6,944 IMFA
2,500 CMC for first year
(RWA
subsequently)
833 IMFA
694 IMFA
21,388
86%
14%

The project partners will ensure that:
•

All banners, training materials, and pamphlets have the funder’s logo and name along with the
CMC and community.

•

Materials purchased by IMFA will be transferred to the CMC and reserved for pilot area use.
The CMC will be responsible for maintenance and operation.

•

The CMC will publicize the pilot in a newspaper article or other publication to promote
replication. It will acknowledge the participation of the funders and the community.

The CMC will set up a monthly measurement, reporting, and verification (MRV) system. RWA and
CMC will be involved in this process to help scale up the quality and productivity of the MSW
management system. The penalty for improper segregation will also help develop a habit of waste
segregation among the households.
The CMC will operate and maintaining the waste treatment plant during the pilot phase. A semiskilled
laborer can be trained to operate the in-vessel composting plant during the pilot period and the RWA
could retain this worker to operate the plan in the long term if necessary. The composting facility will
generate revenues from compost sales and/or provide compost for the use in the pilot area.
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This PPP is expected to have the following benefits:
•

Reduced waterlogging and flooding in the pilot community;

•

Less waste, waste transportation, and burden on landfills and open drainage systems;

•

Lower greenhouse gas emissions; and

•

Increased recycling of MSW components.

When the initial RWA and IMFA funding for household waste collection ends in 6 months, the CMC will
be responsible for maintaining the system, with RWA involvement. User fees are expected to sustain
operations and maintenance of the treatment plant. Income from personal sales of recycled or
recovered materials from the MRF will motivate waste collectors to collect more materials for this
facility. The CMC plans to replicate and scale up the pilot in other colonies of Cuttack.
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ANNEX B. FOUR PPPS FOR
VIJAYAWADA
Vijayawada is the largest commercial center in the State of Andhra Pradesh and had a population of over
one million in the 2011 census. It experienced a three-fold increase in population in just three decades
(Vijayawada 2015). The annual population growth rate was 17.2 percent, compared to the national
average of 10.9 percent. The population density was 16,518 person/km2 (UNDP 2014). Urban
development to accommodate the rapid population growth has increased the impervious surface area as
concrete replaced vegetation.
Vijayawada’s average temperature during the summer months of May and June was 40°C, but the peak
temperature can reach 47°C. The British nicknamed the city “Blazewada” due to its fiery heat. Daytime
high and nighttime low surface temperatures have increased with the frequency and intensity of heat
waves in recent years (Revenue Disaster Management Department 2016).
UNDP (2014) prepared a hazard risk and vulnerability analysis for Vijayawada that identified a high
susceptibility to cyclone and floods. From 1877 to 2013, 33 major cyclones passed within 150 km of the
city. Between 1988 and 2018, and the city experienced 13 major floods. Approximately 55 percent of
the city’s population lived in areas prone to flooding. Table B-1 summarizes climate and geomorphology
related hazards. Urban development in and around floodplains and poor construction techniques
exacerbated this vulnerability.
TABLE 5. Climate and Geomorphology Hazards and Impacts in Vijayawada

Hazard

Population
Affected

Number
Area Affected
of City
(Km2) Divisions
Affected

Number of City
Wards Affected

Budameru floods

250,000

25.9

18

38

Krishna floods

120,000

11

8

8

Landslides

150,000

8.5

10

15

Extreme heat events and cyclones

600,000700,000

Malaria, dengue fever, chikungunya,
hepatitis, and other disease risks
240,000
affected by climate and water
Source: Adapted from Vijayawada Disaster Management 2015.

Entire city and peri-urban area
111 low-lying areas

Vijayawada is located in Andhra Pradesh, which experienced heat waves that caused 1,000 deaths in
2012, 674 deaths in 2015, and 316 deaths in 2016. The Andhra Pradesh State Management Authority
prepared a heat wave action plan in 2016. The National Disaster Management Authority held a national
workshop in Vijayawada that highlighted state efforts in Andhra Pradesh to increase heat wave
awareness (Sarkar and Venkatakrishnan 2018).
Vijayawada had an existing heat wave action plan. In discussions with the TA team, city authorities
emphasized the need for additional actions to reduce the impact of extreme heat. DHL and Ingersoll
Rand have expressed an interest in participating in a PPP for reducing extreme heat risks in Vijayawada.
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The team developed four PPPs for Vijayawada. Two focused on managing disaster risk and response by
improving information on critical facilities, community awareness, and communications systems. The
other two emphasized resilience to heat stress.
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B1. MAPPING CRITICAL
COMMUNITY FACILITIES IN
VIJAYAWADA
Vijayawada’s City Disaster Management Plan included a preparedness, response, and relief strategy for
construction and retrofitting of infrastructure as well as an information, education, and communication
(IEC) system. However, the plan did not contain a long-term strategy for risk reduction and resilience
at the community level. This PPP will map critical community facilities in Vijayawada to support
community-level flood risk management in low-income settlements. It will include aerial mapping, a GISbased technical assessment, and a participatory appraisal with local stakeholders. Mapping will provide a
basis for identifying vulnerabilities and priorities for interventions.
VVN Technologies, a company with expertise in drone-based aerial mapping and GIS-based assessments,
agreed to do the mapping on a pro bono basis. The Vijayawada Municipal Corporation (VMC) will then
organize and facilitate dialogues and participatory appraisals to obtain local knowledge and validate the
maps. The PPP will include the following activities:
Selection of the pilot area. The VMC will identify a low-income settlement for the pilot area, in
consultation with UNDP City Project Coordinator (CPC) for Vijayawada.
Inception workshop. The VMC and CPC will identify key stakeholders for an inception workshop.
The purpose of this workshop is to inform the community about the PPP activities and anticipated
benefits to help ensure active participation.
Mapping assets and facilities. The PPP will produce detailed maps of the settlement:
•

Geographic features;

•

Socioeconomic characteristics;

•

Critical community facilities (hospitals, clinics, schools, emergency services buildings, and utilities);

•

Critical transportation infrastructure (evacuation routes and main access roads);

•

Sites and services that can be used for disaster relief (community centers, distribution centers, and
evacuation sites);

•

Sites that may be hazardous during a disaster (levees and waste storage, treatment sites, and
disposal sites); and

•

Flood inundation or storm surge areas.

Participatory appraisals. The partners will conduct a participatory stakeholder exercise to validate
the GIS maps and identify priorities for critical community facilities.
Disaster risk reduction strategy. The strategy will outline key vulnerabilities and priorities for
increasing the resilience of the settlement.
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Table 6 outlines partner roles and responsibilities. Table 7 contains the timeline. Table 8 summarizes
the budget.
TABLE 6. DRR Capacities in Vijayawada: Roles and Responsibilities
Components

Partner Roles and Responsibilities

Geographic scoping of the pilot area

•

VMC and CPC will identify the pilot area

Inception workshop

•

VMC and CPC will conduct the inception workshop

Mapping assets and facilities

•

VVN Technologies will conduct the survey and mapping

Participatory appraisals

•

VMC will facilitate public meetings in the pilot area

Disaster risk resilience strategy

•

VMC will prepare the resilience strategy with UNDP assistance

TABLE 7. Timeline
Components

Month Month Month Month Month Month
1
2
3
4
5
6

Geographic scoping of the pilot area
Inception workshop
Mapping assets and facilities
Participatory appraisals
Disaster risk reduction strategy
TABLE 8. Budget
Components
Geographic scoping of the pilot area
Inception workshop
Mapping assets and facilities
Participatory appraisals
Disaster risk reduction strategy
Total cost

Cost (INR)

Cost
(USD)

Funders

0

0

VMC and UNDP

40,000

572

VMC and UNDP

500,000

7,143

10,000

143

500,000

7,143

1,050,000

15,001

Private partners share

24%

Public partners share

76%

VMC and VVN
Technologies
VMC
VMC and UNDP

The expected benefits of the PPP include
•

Mapping of critical community facilities is critical for identifying vulnerabilities and setting priorities
for helping urban populations reduce their vulnerability to disasters.
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•

The disaster risk resilience strategy will help ensure sustainability by formulating immediate-, short-,
mid- and long-term strategies and action plans for DRR in the low-income pilot area. It will also
support replication and scaling up of similar efforts for other communities in the city.

The VMC will be responsible for continuing DRR efforts after the PPP ends.
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B2. INFORMATION, EDUCATION,
AND COMMUNICATIONS FOR
DISASTER RISK REDUCTION IN
VIJAYAWADA
This PPP will develop an information, education, and communications (IEC) system to increase the
resilience of low-income communities in Vijayawada for to cyclones and other extreme rainfall events
and storm surges. The Reliance Foundation has offered to conduct outreach efforts and mock drills to
demonstrate good IEC practices for weather-related disasters in one low-income settlement in the city.
Other settlement areas will have access to the information from trainings through mobile conferencing.
Table 9 outlines partner roles and responsibilities. Table 10 contains a timeline. Table 11 summarizes
the budget.
TABLE 9. Roles and Responsibilities
Components
Community awareness programs

Roles and Responsibilities
•
•

VMC will organize training logistics
Reliance Foundation will design and deliver the training modules

TABLE 10. Timeline
Components

Month 1

Month 2

Month 3

Month 4

Month 5

Month 6

Community awareness programs
TABLE 11. Budget
Components
Community awareness programs
Total cost

Private partners share
Public partners share

Cost (INR) Cost (USD) Funders
3,571 VMC and Reliance Foundation
250,000
3,571
50%
50%

This PPP will increase community awareness about effective disaster response and improved response
times during disasters. The VMC and UNDP plan to sustain this effort through a series of trainings for
professional and volunteer disaster responders in other communities across the city. They will also
conduct citywide awareness programs and mock drills to increase community awareness of effective
disaster response approaches and improve response times during disasters.
The VMC will be responsible for maintaining and sustaining current risk reduction efforts in the future.
Continuous participation in future trainings and IEC media will help strengthen effective community
disaster response.
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B3. INCREASING COMMUNITY
RESILIENCE TO HEAT STRESS IN
VIJAYAWADA
The Andhra Pradesh Heat Action Plan recommended tree planting to reduce exposure to extreme heat.
This PPP will support and promote tree planting to improve urban microclimates through shade and
cooling transpiration. Tree canopies can also reduce urban heat island effects from heat radiated from
concrete or asphalt surfaces. Southern Railways and DHL expressed their willingness to help the VMC
establish green spaces around the city. The PPP will include the following activities:
•

Identification of planting sites. The VMC, Southern Railways, and DHL will identify and map
areas for tree planting. Southern Railways agreed to provide 101 acres of degraded or open land
around train tracks in the Eluru and Guntur areas (83 acres at Rayanapadu,11 acres at Krishna Canal
junction, and 7 acres at Rayanpadu).

•

Inception workshop. After identifying the specific areas for planting, the partners will organize a
workshop to develop an action plan.

•

Purchase, plantation and maintenance of plant species. DHL will use its CSR funds to
purchase native tree saplings from the Forest Department and deliver them to the planting sites.
Native tree species will be selected based on their cooling potential and availability. Neem trees
(Azadirachta indica) are a good prospect because of their canopy cover and suitability for the area.
Southern Railways and the VMC will provide workers for planting. DHL will cover the costs of
maintaining the trees for six months after planting (watering, applying fertilizers, and weeding).

•

Community awareness of the benefits of tree planting. Before and after the trees are
planted, there will be a city-wide campaign to increase awareness of the benefits of trees in reducing
heat exposure. Communities will be encouraged to help maintain the newly planted trees after the
PPP and to plant more trees in other areas. The VMC will post banners around the city and
distribute flyers. The partners will also hold a one-day event to inform resident welfare associations
(RWAs) and school children about the benefits of planting and maintaining trees.

Table 12 outlines partner roles and responsibilities. Table 13 contains a timeline. Table 14 summarizes
the budget.
TABLE 12. Roles and Responsibilities
Component

Partner Roles and Responsibilities

Identification of
tree planting sites

• Southern Railways will provide the land and work with the VMC to select specific sites

Inception
workshop with
local stakeholders
Selection and
purchase of tree
species

• VMC will manage the workshop logistics. VMC and UNDP will conduct the workshop

for tree planting.

and DHL will participate.

• The Forest Department will provide advice on the selection and availability of native
tree species. DHL. will purchase the saplings from the Forest Department.
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• DHL will cover the costs of sapling transportation, irrigation, manure, and labor for

Tree planting and
maintenance

planting and six months of maintenance after planting.

• Southern Railways and VMC will provide the workers for tree planting and
maintenance.

• VMC and UNDP will cover the costs of a y one-day event (including purchase of

Community
awareness
programs

saplings for distribution to school children) and production and distribution of
promotional and informational materials).
• DHL will participate

TABLE 13. Timeline
Components

Month Month
1
2

Month Month Month Month
3
4
5
6

Identification of planting sites
Inception workshop
Selection and purchase of tree saplings
Delivery and planting saplings
Maintenance of the saplings
Community awareness

Production and distribution
of banners and flyers
One-day event

TABLE 14. Budget
Costs
(INR)

Components

Cost
(USD)

Funders

0

0 Southern Railway
and VMC

Inception workshop

100,000

1, 377 VMC and UNDP

Selection and purchase of tree saplings (101 acres x 110
saplings/acrex INR 30/sapling)

333,300

4,590 DHL

Delivery and planting of saplings (101 acres x 110 saplings/acre x
INR 70/sapling)

7,07,000

9,737 DHL

Maintenance of saplings after planting /twice every month - labor,
irrigation, weeding (101 acres x 110 saplings/acre x INR 27/sapling)

303,000

4,173 DHL

Production and distribution of banners and flyers

50,000

689 VMC

150,000

2,066 VMC

Identification of planting sites

Community
awareness

One-day event

Total cost

22,632

Private partners share

82%

Public partners share

18%

This PPP is expected to have the following benefits:
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•

Reduced heat-related morbidity and mortality;

•

Environmental benefits from reduction in urban heat island effects;

•

Lower exposure to heat stress may increase participation in economic and social activities; and

•

Lower temperatures can reduce the demand for electricity in buildings. This is unlikely to be
relevant in the areas around the train tracks, but it could be a benefit of additional tree planting by
the public.
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B4. REDUCING HEAT STRESS FOR
OUTDOOR WORKERS IN
VIJAYAWADA
The Andhra Pradesh Heat Action Plan recommended that public and private sector employers take
actions to protect their outdoor workers from heat stress. This PPP will help outdoor workers
maintain thermal comfort as they work.3 Strenuous work increases the risk of severe heat stress.
Outdoor workers often lack heat safety protocols and access to cooling facilities. Heat-related
morbidity and mortality risks for workers can be reduced by reducing heat exposures and limiting work
time or intensity through breaks and access to cooling facilities, protective gear, and medical attention.
Ingersoll Rand designed a cooling jacket for workers unable to avoid high heat exposures or reduce the
intensity of their work. This cooling jacket has a polymer layer within a fabric coating to increase
evaporative cooling. It can help maintain worker skin temperatures 5-6°C below the ambient
temperature to reduce heat stress. In 2017, Ingersoll Rand tested these jackets with construction
workers in Ahmedabad and they were well received.
Under this PPP, Ingersoll Rand will develop and distribute a revised design of the cooling jackets to
outdoor workers facing excessive heat risks. The company agreed to sell cooling jackets to the VMC at
a discount price and provide an additional 25 jackets for free with a purchase of 100. The VMC will buy
and distribute 100 cooling jackets for outdoor workers and hold a workshop and training programs for
the workers. Ingersoll Rand will also contribute staff time for other components implemented by the
VMC. The PPP includes the following tasks:
•

Identifying vulnerable workers. VMC and UNDP will identify outdoor workers exposed to
extreme heat who are interested in testing the jackets.

•

Inception workshop. The PPP will convene private and public sector entities that employ
outdoor workers. Participants will discuss the impact of extreme heat on worker health and
approaches to reduce heat stress.

•

Production and distribution of cooling jackets. Ingersoll Rand estimated that it would take
one month to manufacture 125 cooling jackets. The jackets will be distributed to outdoor workers.

•

Worker training. The PPP will organize an event to train workers on use and care of the cooling
jackets.

Table 15 outlines partner roles and responsibilities. Table 16 contains a timeline. Table 17 summarizes
the budget.

3

Thermal comfort depends on environmental factors (air temperature, radiant temperature, air velocity, and humidity) as
well as personal factors (clothing insulation and metabolic heat).
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TABLE 15. Roles and Responsibilities
Components

Roles and Responsibilities

Identification of the
workers
Inception workshopwith
stakeholders
Design review and
manufacturing of the
jackets

•

VMC and UNDP will identify outdoor workers exposed to extreme
heat who are interested in testing the jackets.

•

VMC will conduct the workshop and Ingersoll Rand will participate.

•

Ingersoll Rand will review the design and manufacture 125 jackets.
VMC will buy100 jackets at a discount price. Ingersoll will provide an
additional 25 jackets for free.

Distribution of the jackets

•

VMC will distribute the jackets to the selected workers.

Training workers

•
•

VMC and UNDP will organize and sponsor a training for the workers
Ingersoll Rand will design and deliver the training.

TABLE 16. Timeline
Month
1

Components

Month
2

Month
3

Month
4

Month
5

Month
6

Identification of the workers
Inception workshop
Design review and manufacturing of jackets
Distribution of the jackets
Training workers
TABLE 17. Budget
Component
Identification of the workers

Cost
(INR)
0

Cost
(USD)

Funders

0 VMC and UNDP

Inception workshop

100,000

1,428

VMC

Design review and manufacturing of the jackets (unit cost of INR
2000 for 100)

150,000

2,142

VMC

Unit cost of 25 jackets at discounted price of INR 2000

100,000

1,428

Ingersoll Rand

100,000

1,428

VMC and
Ingersoll Rand

Training workers
Total cost
Private partners share
Public partners share

6,428
33%
67%

This PPP is expected to have the following benefits:
•

Reduced risks to outdoor worker health; and

•

Higher worker productivity.

Demonstration effects from this PPP could motivate other public and private sector employers to
provide cooling jackets and training to reduce heat stress risks for their workers.
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ANNEX C. FIVE PPPs FOR
VISAKHAPATNAM
UNDP (2014) prepared a hazard risk and vulnerability analysis for Visakhapatnam. The study identified
cyclone-related storm surge as the primary concern in the municipality. Because of the city’s steep
slopes and natural drainage, flooding had not been a major risk historically. However, large parts of the
city are likely to experience high winds and storm surge from a category four or five cyclone. Figure 2
contains composite vulnerability index map for Visakhapatnam. Overall, 19 percent of the total
population lives in wards with a high composite vulnerability. However, over 50 percent of the lowincome population lives in wards with a high composite vulnerability (TERI 2014a).
FIGURE 4. Composite Vulnerability Analysis of Visakhapatnam

Source: UNDP 2014
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Andhra Pradesh had a state disaster management plan and Visakhapatnam had a city disaster
management plan. The city’s plan outlined a preparedness, response, and relief strategy for mitigating
disaster risks through infrastructure provision and retrofitting as well as improved maintenance,
institutional frameworks, and IEC. However, Visakhapatnam lacked a strategy for long-term disaster
risk reduction, resource mobilization, and capacity development in local communities.
The Visakhapatnam Greater Visakhapatnam Municipal Corporation (GVMC) did not have the
comprehensive information on healthcare systems needed to improve coordination for disaster
response. It needed a better inventory and mapping of public health system capabilities and assets,
including emergency response vehicles and personnel. It also lacked a requirement disaster risk audits
for public hospitals and health centers. The City Operations Centre (COC) did not have a
comprehensive map of emergency healthcare services and capabilities in the city.
In May of 2018, the TA team met with the GVMC Commissioner. The Commissioner observed that
the city had experienced flooding in recent years due to unplanned development, encroachment on
natural drainage systems, and inadequate drainage infrastructure. Low-income residents of the city
experienced the most severe flood impacts during extreme rainfall events in 2016 and 2017. Extreme
weather events also diverted city resources that could have been used for other economic and social
purposes.
The TA team developed five PPPs for Visakhapatnam. Two of the PPPs focused on reducing disaster
risks in the health sector and three addressed community capacity to manage disaster risk and response
through improved information and communications systems and facilities. All addressed the GVMC’s
interest in reducing disaster risks in informal, low-income settlements.
Private entities in Visakhapatnam are also invested in improving conditions in urban poor settlements
and enhancing quality of life in the city overall. The National Thermal Power Corporation (NTPC) and
the Reliance Foundation have agreed to enter these PPPs with GVMC under their corporate social
responsibility CSR programs. In addition, VVN Technologies will contribute to the partnership by
providing pro bono TA on geographic information system (GIS)-based mapping and assessments.
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C1. DEVELOPING A HEALTH
INFORMATION MANAGEMENT
SYSTEM IN VISAKHAPATNAM
This PPP will assist the GVMC by developing a management information system for the Visakhapatnam
City Operations Centre (COC). The management information system will address disaster response
capabilities with GIS mapping of the services and areas of potential risk.
The COC already had a system for tracking municipal waste management through remote monitoring of
garbage dumps and vehicles for trash collection and disposal. This system included duty rosters to allow
coordinators to contact vehicle drivers directly when needed. The TA team recommended expanding
this system to include ambulances and other emergency health service assets.
Aarush Group expressed an interest in supporting this PPP. The company has conducted situation
analyses and prepared information databases in the health sector. It will develop a database of health
system assets and capabilities for Visakhapatnam. It will collaborate with the GVMC in developing the
database and helping the COC integrate it into its systems. Specific tasks will include
•

Developing a database template. Aarush Group staff or a consultant will develop a template of
health system assets and capabilities.

•

Creating a pilot database. Aarush Group will collaborate with the GVMC.

•

Roundtable discussion and pilot database revision. The roundtable will bring Aarush Group,
GVMC representatives, health sector experts, and other key stakeholders together to discuss the
pilot database. The GVMC will identify participants and facilitate the discussion. Aarush will then
revise the database.

•

Mapping health system assets and capabilities. Aarush Group will use GIS technology to map
health system assets and capabilities onto the GVMC’s existing risk hazard map.

•

Helping the COC and GVMC integrate the database into their information systems.

Table 18 outlines partner roles and responsibilities. Table 19 contains the timeline. Table 20
summarizes the budget.
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TABLE 18. Roles and Responsibilities
Components
Develop a database
template
Prepare the pilot
database

Roundtable and
pilot database
revision

Roles and Responsibilities

• Aarush Group will design a draft database template for GVMC.
• GVMC will review and approve the database template and help finalize the
components.

• GVMC will facilitate data collection and link the Aarush Group to the relevant
stakeholders.

• Aarush Group will develop the pilot database.
• GVMC will provide financial and logistical support for the roundtable.
• Aarush Group will design and lead the roundtable, engaging experts with GVMC
approval.
• Aarush Group will finalize the database based on feedback from the roundtable.

Develop a spatial
mapping of health
system assets and
capabilities

• GVMC will provide the existing waste management database as a basis for the health

Integrate database
with COC and
GVMC information
systems

• GVMC will engage with the COC to integrate the database into existing management

systems database and help Aarush collect information.

• Aarush Group will prepare the spatial mapping and ensure software compatibility.
information systems.

• Aarush Group will submit the database and spatial maps to the GVMC and respond to
questions.

TABLE 19. Timeline
Components

Month 1

Month 2

Month 3

Month 4

Month 5

Month 6

Develop a database template
Prepare the pilot database
Roundtable and pilot database revision
Develop a spatial mapping of health system
assets and capabilities
Integrate database with COC and GVMC
information systems
TABLE 20. Budget for Developing a Health Information Management System
Component
Develop a database template
Prepare the pilot database
Roundtable and pilot database revision
Develop a spatial mapping of health system assets
and capabilities.
Integrate database with COC and GVMC
information systems
Total cost
Private partners share
Public partners share

Cost (INR)

Cost (USD) Funders

250,000
400,000
200,000
600,000

3,472
5,555
2,777
8,333

350,000

4,861 GVMC

1,800,000

Aarush Group
Aarush Group
GVMC
Aarush Group

24,998
53%
47%
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This PPP is expected to have the following benefits:
•

It will create an integrated database of health system assets and capabilities and collect baseline data
to support DRR planning and response; and

•

It will improve the capacity of the GVMC and COC staff and private sector partners.

After the PPP period, the GVMC will update the database so that the information will remain current.

Public-Private Partnerships for Disaster Risk Reduction and Climate Resilience in Four Cities in India

33

C2. INTEGRATING EMERGENCY
HEALTH SERVICES IN THE
VISAKHAPATNAM CITY
OPERATIONS CENTRE
This PPP will improve coordination of public health activities between the GVMC’s Chief Medical Officer
(CMO) and private sector providers. It will also increase the capacity to respond to disasters by
improving the operations and accessibility of medical practitioners, ambulances, clinics and emergency
centers and increasing geographic coverage of emergency health services during disasters. It will
improve ambulance services by developing emergency access route maps to high disaster risk zones and
establishing standard operating procedures (SOPs) for emergency health services.
Fluentgrid Ltd. has expertise on data systems, mapping, and development of SOPs. It helped the GVMC
establish the COC and the city’s management information system on waste disposal. Fluentgrid is
interested in developing a system for the GVMC to track emergency response services and developing
procedures to increase the efficiency and effectiveness of emergency responses during disasters. This
PPP includes the following tasks:
•

Developing route maps disaster response. Fluentgrid will develop emergency response route
maps that link areas with high disaster risk to the nearest hospitals or health centers.

•

Recommending SOPs. Fluentgrid will draft standard operating procedures for coordinating
emergency disaster response services. The GVMC will provide Fluentgrid with information about
the existing system and assistance needed.

•

Procure and install Global Positioning System (GPS) tracking and navigation systems
for 20 ambulances.

•

Integrate vehicle tracking systems into COC systems. Fluentgrid will developing the GPS
system for emergency health care response.

•

Conduct a training workshop for ambulance drivers. Fluentgrid and the GVMC will hold a
workshop to train ambulance drivers and hospital staff on the new route maps and SOPs for
disaster response.

•

Conduct a training workshop for COC staff. Fluentgrid and the GVMC will hold a workshop
on the emergency disaster response SOPs, route maps, and ambulance GPS systems.

Table 21 outlines partner roles and responsibilities. Table 22 contains a timeline. Table 23 summarizes
the budget.
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TABLE 21. Roles and Responsibilities
Components

Roles and Responsibilities

Develop route maps and
SOPs for disaster
response

•
•
•
•
•

Procure and install GPS
tracking and navigation
systems

GVMC will provide data and facilitate access to staff and other experts.
Fluentgrid will develop route maps and SOPs.
GVMC will approve route maps and SOPs.
GVMC will identify the 20 ambulances to be fitted with GPS systems.
Fluentgrid will procure and install the ambulance GPS systems s.

Integrate vehicle tracking
into COC systems

• GVMC will provide permissions.
• Fluentgrid will integrate the ambulance GPS systems into COC systems.

Training workshop for
ambulance drivers

• GVMC will provide financial and logistical support.
• Fluentgrid will design and conduct the workshop.

Training workshop for
COC staff

• GVMC will provide financial and logistical support.
• Fluentgrid will design and conduct the workshop.

TABLE 22. Timeline
Components

Month Month Month Month Month Month
1
2
3
4
5
6

Develop route maps and SOPs for disaster response
Procure and install 20 GPS tracking and navigation systems
Integrate vehicle tracking into COC systems
Training workshop for ambulance drivers
Training workshop for COC staff
TABLE 23. Budget
Components
Develop route maps and SOPs for disaster response
Procure and install 20 GPS tracking and navigation systems
Integrate vehicle tracking into COC systems
Training workshop for ambulance drivers
Training workshop for COC staff
Total cost

Total Cost Total Cost
Funders
(INR)
(USD)
250,000
3,472 Fluentgrid
300,000
4,166 GVMC
300,000
4,166 Fluentgrid
100,000
1,388 Fluentgrid
100,000
1,388 Fluentgrid
14,580

Private partners share

71%

Public partners share

29%

This PPP is expected to have the following benefits:
•

Real-time management of ambulances and other emergency healthcare assets can reduce response
time and prevent or reduce injuries and loss of life; and

•

Expansion of the COC database leverages existing investments and capabilities and creates a model
for further additions.

After the pilot period, the GVMC could require or encourage all hospitals to install ambulance GPS
tracking systems and integrate them into the COC database.
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C3. MAPPING CRITICAL
COMMUNITY FACILITIES IN
VISAKHAPATNAM
This PPP will increase the city’s capacity for disaster planning and response by mapping critical
community facilities through aerial maps and GIS methods. The GVMC will facilitate a participatory
appraisal to validate the map with local stakeholders. This map will help the GVMC identify
vulnerabilities and priorities for DRR interventions. VVN Technologies has expertise in drone-based
aerial mapping and GIS assessments and has agreed to provide its services on a pro bono basis. The PPP
includes the following tasks:
•

Determine the geographic scope of the pilot maps. The GVMC will set the initial geographic
scope of the mapping in consultation with UNDP. The initial focus will be on informal low-income,
settlement areas.

•

Inception workshop. The GVMC will identify workshop participants, who will include local
community leaders and representatives of planning and development activities for low-income
settlements. The workshop will describe the planned activities and anticipated benefits to obtain
stakeholder participation.

•

Mapping assets and facilities.
•

Key geographic features

•
•

Socioeconomic characteristics;
Critical community facilities (e.g., hospitals, health clinics, schools, emergency service buildings,
and utility networks);
• Critical transportation infrastructure (e.g., evacuation routes and key access roads);
• Other sites and services that could be usedd for disaster relief (e.g., community centers,
distribution centers, and evacuation sites);
• Sites that could become hazardous during a disaster (e.g., levees and waste disposal, storage, and
treatment sites); and
• Floodprone or storm surge areas.
Some data for the maps will be available from existing TERI, UNDP, and USAID resources.
•

Participatory appraisals will be used to validate the GIS maps and obtain input on local priorities
for critical community facilities.

•

A disaster risk reduction strategy will identify key vulnerabilities and set priorities for
interventions for the pilot areas.
Table 24 outlines partner roles and responsibilities. Table 25 contains a timeline. Table 26
summarizes the budget.
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TABLE 24. Roles and Responsibilities
Components

Roles and Responsibilities

Geographic scoping of the pilot
areas

• GVMC and UNDP will select the low-income settlements to be included.

Inception workshop

• GVMC and UNDP will conuct the workshop.

Mapping assets and facilities

• VVN Technologies will conduct the survey and mapping.

Participatory appraisals

• GVMC will facilitate public meetings in the pilot areas.

Disaster risk reduction strategy

• GVMC will prepare the resilience strategy with UNDP support.

TABLE 25. Timeline
Components

Month Month Month Month Month Month
1
2
3
4
5
6

Geographic scoping of the pilot areas
Inception workshop
Mapping assets and facilities
Participatory appraisals
Disaster risk reduction strategy
TABLE 26. Budget
Component
Geographic scoping of the pilot areas
Inception workshop
Mapping assets and facilities
Participatory appraisals
Disaster risk reduction strategy
Total cost
Private partners share
Public partners share

Cost (INR)
N/A
40,000
500,000
10,000
500,000

Cost (USD) Funders
N/A GVMC and UNDP
572
7,143
143
7,143
15,001
48%
52%

GVMC/UNDP
VVN Technologies
GVMC
GVMC/UNDP

The expected benefits from this PPP include
•

Identification of local disaster risk vulnerabilities and available resources can help city governments
develop plans, and programs to reduce the vulnerability of people in informal, low-income
settlements to disasters.

•

The disaster risk reduction strategy will include priorities and an action plan for efficient and
equitable disaster risk reduction over the short-, medium- and long-terms in the pilot areas. It can
also serve as a model for other parts of the city.

The GVMC will be responsible for updating the maps and strategy for the pilot areas and replicating the
approach elsewhere in the city.
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C4. REHABILITATING CRITICAL
COMMUNITY FACILITIES AS
DISASTER SHELTERS IN
VISAKHAPATNAM
This PPP will demonstrate a community-level, capacity development model for responding to extreme
weather events in informal, low-income settlements. It will increase the resilience of critical community
facilities that could be used as disaster shelters through nonstructural retrofitting to help ensure safe
conditions, particularly for water, sanitation, and hygiene (WASH).
The PPP will identify existing critical community facilities and assess their design, construction, and
protection against hazards, such as flooding, storm surge and wind-blown debris. Relatively safe facilities
that have adequate WASH services and back-up power for lighting and communications can be used as
disaster shelters and emergency healthcare service locations.
The National Thermal Power Corporation (NTPC) has supported some social welfare activities in
Visakhapatnam and expressed interest in improving community disaster shelters. The NTPC will assess
and retrofit community facilities as community shelters. It will install solar-powered lights and cellphone
charging stations. Since local community support is essential, the ward councilor, community leader,
sarpanch (village representative), and/or influential elders will need to be engaged in these efforts. The
PPP will include the following key tasks:
•

Facility identification and screening. Existing critical community facilities in appropriate
locations will be identified and screened as potential disaster shelters based on proximity to
evacuation routes and access to medical and emergency personnel, food, water, and other supplies.

•

Disaster risk audits. Promising community shelters will be screened for their ability to withstand
disaster risks.

•

Retrofitting interventions. Community facilities with potential as disaster shelters will be
assessed to identify whether nonstructural retrofitting, management improvements, and water,
sanitation, and hygiene (WASH) services are needed. Nonstructural retrofitting may include riveting
or securing of furniture. Management improvements may include better water drainage and solid
waste handling. The adequacy of WASH services may also need to be assessed at the community
level.

•

Shelter rehabilitation. Selected facilities will be rehabilitated to meet requirements for water
drainage, ability to withstand strong winds, fire safety, ventilation, air conditioning, lighting, backup
power, and provision of adequate WASH and health care services.

•

Solar lighting and charging. Solar-powered backup lighting and cellphone charging stations will
be installed in selected shelters. Solar lighting may also be installed along access and evacuation
routes for the shelter.
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Table 27 outlines partner roles and responsibilities. Table 28 contains a timeline. Table 29 summarizes
the budget.
TABLE 27. Roles and Responsibilities
Components

Roles and Responsibilities

Facility identification and
screening

• GVMC and UNDP will identify community infrastructure facilities that could be
used as disaster shelters.
• GVMC will facilitate access to facilities for disaster risk audits.
• NTPC will conduct disaster risk audits.

Retrofitting interventions

• NTPC will provide technical and financial support for retrofitting measures

Provision of WASH services

• NTPC will provide technical and financial support for WASH improvements.
• GVMC will install and maintain WASH improvements.

Solar lighting and cellphone
charging

• NTPC will provide technical and financial support for implementation

TABLE 28. Timeline
Month Month Month Month Month Month
1
2
3
4
5
6

Components
Facility identification
Disaster risk audits
Retrofitting interventions
Provision of WASH services
Solar lighting and cellphone charging
TABLE 29. Budget
Components
Facility identification and disaster risk audits
Retrofitting interventions
Provision of urban WASH services
Shelter rehabilitation
Solar lighting and cellphone charging
Total cost
Private partner shares
Public partner shares

Cost
(INR)
200,000
100,000
100,000
100,000
300,000

Cost
Funders
(USD)
2,857 GVMC, UNDP, and
NTPC
1,429 NTPC
1,429 NTPC
1,429 NTPC
4,287 NTPC
11,572
100%
0%

This PPP is expected to have the following benefits:
•

Disaster risk audits can be used to reduce the damage and the economic impacts of disasters.

•

Rehabilitation of community facilities for disaster shelters can reduce fatalities and injuries associated
with severe storms, extreme heat, and other natural disasters. This is particularly important for
protecting vulnerable populations that are difficult to evacuate from disaster areas.

•

WASH services at the community facilities will provide health, quality of life, and environmental
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benefits in non-emergency periods.
•

Solar-powered lights and charging stations at community facilities can improve safety conditions and
communications during the preparation, response, and recovery stages of an emergency. They can
also improve security and safety in nonemergency situations.

The GVMC will be responsible for maintaining and sustaining current DRR efforts in the future. The
activities can be replicated in other parts of the city.
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C5. INFORMATION, EDUCATION,
AND COMMUNICATIONS FOR
COMMUNITY DISASTER RESPONSE
IN VISAKHAPATNAM
The PPP will demonstrate a model of community-level capacity development for responses to extreme
precipitation, cyclones, and storm surge events in informal, low-income settlements in Visakhapatnam.
It will develop and implement awareness campaigns and mock drills for a community to follow good
standard operating procedures during a disaster.
The Reliance Foundation expressed an interest in supporting this PPP. The Reliance Foundation worked
with local fishing and urban poor communities in Visakhapatnam, primarily to build awareness about
disasters and climate-related extreme events. This PPP will focus on one urban settlement in
Visakhapatnam, but several other settlements will also benefit through mobile conferencing.
Table 30 outlines partner roles and responsibilities. Table 31 contains a timeline. Table 32 summarizes
the budget.
TABLE 30. Roles and Responsibilities
Components

Roles and Responsibilities

Awareness
campaigns

• GVMC and UNDP will facilitate the trainings
• Reliance Foundation – Design and deliver the awareness training modules and mock drills

TABLE 31. Timeline
Components

Month Month Month Month Month Month
1
2
3
4
5
6

Awareness campaigns
TABLE 32. Budget
Components
Community awareness programs
Subtotal
Private partners share
Public partners share

Cost (INR)
250,000

Cost (USD) Funders
3,571 Reliance
Foundation
3,571
100%
0%

This PPP is expected to increase the timeliness and effectiveness of disaster responses in several
informal, low-income settlements.
After the PPP period, the GVMC and UNDP planned to provide additional training for professional and
volunteer disaster responders in other communities in the city with Reliance Foundation participation.
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