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Between June 1 and 19 August 2018, our State of Kerala went through the worst ever floods in history since
MpHn® hyS &AEGK 2T abduk54 millidn-ofiuS, ®eralitesavedel zfféctédh Bhe floods and

the accompanying falslides were catastrophic in terms of loss of lives, livelihoods, property and infrastructure.
Even as the social and economic fabric of our people were torn apart, and the capabilities and capacities of our
institutions and communities were tested by theprecedented scale of the disaster, Kerala rose up to the
challenge. At all levels, its citizens, communities and the government joined hands to mount what was a unique
peopledriven and communitpriented endeavourto rescue, recover and rebuild KeralBhe disaster
demonstrated what was unique about our Stateéhe strong foundations of its institutions, the resilience of its
communities and the fraternity of its diaspora.

Following the disaster, the Government of Kerala felt that the was a need &ygoditraditional approaches

to recovery and reconstruction to not only recover fully from the current disaster but also to prepare better for

future disasters. The Rebuild Kerala Initiative, led by the Chief Minister, Shri Pinarayi Vijayan, wasahus born

2F (KS @Qrairzy (GKFG Ft22Ra akKz2dZR 6S GF1Sy Fa al OKLF ¢
standards of living to all sections of the sociefyhe Rebuild Kerala Initiative presents a unique approach to
rebuilding the State. Tough the Rebuild Kerala DevelopmBnbgrammepresented here, the Rebuild Kerala

Initiative attempts at a bold vision for a Nava Keralam that is more resilient, green, inclusive and vibrant.

Developed through a consultative and inclusive process ovetattiefour months, the Rebuild Kerala
Development Programme outlines a roadmap for realizing a Nava Keralam. It encompasses key sectors of the
economy such as agriculture, animal husbandry, fisheries, forestry, land, livelihoods, roads and bridges,
transpatation, urban services and infrastructure, water supply and sanitation, and water resources
management; it also addresses crosscutting priorities, among them climate change and disaster risk
management, environment, open data and public sector strengigeand, finally, within the above, it covers
policies, institutions and investments that will build the foundations for a resilient, green, inclusive and vibrant
Nava Keralam.

The Rebuild Kerala Development Programme is not a panacea for everythingethaffiring in Kerala. For
example, it does not cover may critical sectors such as health, education or safety nets. It does not also address
every day issues many of them criticat within the sectors it covers. It does not attempt to be all
encompassig or comprehensive. Nevertheless, it offers a paradigm shift in the approach to towards post
disaster recovery, rebuilding and resilience. It also offers the design blueprint for a new development thinking
for our State, one that is embedded in the prifespof sustainability, equity, inclusiveness and effectiveness.

This document presenting the Rebuild Kerala Initiative and the Rebuild Kerala Development Programme has
been prepared based on an extensive and inclusive process of public and experttamsutthas been vetted

by Government departments and sector agencies and brought together by the RKI team with the support of our
international partners such as the World Bank and the United Nations. Nevertheless, | am sure, there are still
many areashat might need fixes, clarifications and further analyses. Incorporating and integrating that into the
rebuilding process will be an intrinsic part of the dynamic and iterative process of the Rebuild Kerala
Development Programme.

Fellow Keralites, friendsd partners, | invite you to join us in the journey of rebuilding our State through the
Rebuild Kerala Development Programme.

Tom Jose

Chief Secretary to Government
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SDMA: State Disaster Management Authority
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SH: State Highway

SHGs: Selielp Groups
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SPF: Specific Pathogen Free
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SPVs: Special Purpose Vehicles

TDR: Transfer of Development Rights
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TSG: Technical Support Group
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UN-CBD: United Nations Convention on Biological
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UN: United Nations
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VSSs: Vana Samrakshana Samithies
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WB: World Bank

WBCIS: Weather Based Crop Insurance Scheme
WRD: Water Resources Department
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The Government of Kerala (GoK) responded to the devastating August 2018 Floods and Landslides with
immediate relief operations. The timely and efficient rescue and relief operations saved many lives. The
D2YQa STFT2NIa ¢ SNB affeGdd Beralit@ cornazhille32 nhabil iRy o their dwk.SThe
people of Kerala showed remarkable resilience in the face of adversity to the extent that within one week
of flood waters receding, most people returned to their homes to rebuild their lives.

Thefloods highlighted a number of structural constraints that left Kerala unprepared for major natural
disasters or climate change shocks. This included inadequate policies and institutional frameworks to
manage and monitor critical natural resources sucvater and landthe absenceof riskinformed spatial

and sectoral planning policies and frameworks that led to extensive urban spuamanaged
construction in hazard prone areas and exclusion of disaster risk preparedness in key socioeconomic
sectors, gps in basic infrastructure in urban areas along with aging and poorly maintained infrastructure,
weak capacity of institution® anticipate andespondto extreme events, poor availability and sharing of
reliabledata for disaster risk planning and managgnt due to inadequate hydrmet system, and limited

fiscal resources as well as absence of ex ante financing modalities for risk pooling and Ehaging

these systemic weaknesses Kerala was at the mercy of the 2018 floods and landslides.

To recover fom the floods in a resilient and sustainable manner, it was felt that a traditional approach to
recovery and reconstruction would be insufficient. The State not only had to address the fundamental
drivers of floods but also better prepare for future disarst This would be through the development of

an inclusive and comprehensiveadmap for a green and resilient Kerala. To facilitate this process, the
D2OSNYYSyild SadlofAakKSR {KSbringSbodza parcepibfhange in the” A G A | (]
lives and livelihoods of its citizens by adopting higher standards of infrastructure for recovery and
reconstruction, and to build ecological and technical safeguards so that the restructured assets could
better withstands floods in the futufe® ¢ K She weditated $tatéevel institutional modality for
formulating and coordinating the implementation a Resilient Ker@llaough establishing the RKI, the
GoK puts in place a streamlined and transparent process of decision makihg tmmprehensive and
resilient recovery and rebuilding from the 2018 floods

¢KS wYLQ&a YIFyRFEGS Aa (2 RS@GSt2L O22NRAYIFGST FIO
Programme(RKDPY}hrough a participatory and inclusive processKS wY5t O2yaidAlddziSa
strategic roadmap for a Green and Resilient Kerilee RKDP encompasses crosscutting and sbesed

policy, regulatory and institutional actions as well as priority investment programs that are critical for
resilient and sustainable recovery and rebuildaighe Statelt aims to catalyze rebuilding of Kerala in a

way that addresses key drivers of floods and other natural disasters and climate change risks and
strengthens preparedness against future disastésough the RKDP, the GoK aimsiigure a resient

recovery and development pathway folNmva Keralam

The visionary roadmap proposed in RKDP is fully aligned with ongoing State priorities, programs and
projects that aim at enhancing the lives of the people in the State. Within the vision set rohNgai@

Keralam the RKI and the RKDP are guided by the goal of zero mortality due to disasters with minimum
economic losses and disruption of services. Therefore, the principles affiasikned programming will

be embedded across all RKDP sector recguiarys with additional investments for disaster preparedness

YR NBalLRyaSeo ! RRAGAZ2Y I ffes Ylye LINRLRASROBOKSYSa
are supported or further developed in the RKDP, such as instituting special agriculture frooes,
management of the wetland and coastal zone ecosystems, supporting village and small enterprise sectors,
strengthening the bus system, road improvements through scientific development, capacity building and
service delivery improvements in urban désgment, and so forth.
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The major proposals underlined in RKDP are noted below. This is not an exhaustive list of all the policy,
institutional and investment proposals in the RKDP but a compendium of the key ones.

Although the level of economic and humdavelopment is high in Keralthe floods highlighted major

gaps in infrastructuréhat contributed to the vulnerability of the Stat& he existing infrastructure is highly
vulnerable to disasters risks and climate charfgarther, despite low poverty rageoverall, there are
pockets of vulnerability that need targeted interventions to strengthen the resilience of{tilel G S Q &
population. However, he fiscal constraints of the State act ashardle to tackle these issues
comprehensivelyand in a short spanfaime. Hencethere is an overarchingneed to maximiz the
allocation of scarce resources and enhatite management quality of public institutionéddressing

these challenges require greater focus on revenue enhancement, more prudent debt management and
improved quality of public expenditures, as well as further strengthening of key public sector adencies
become moreesponsive, effectivandefficient

Disaster risk management

1 The floods highlighted the need for a comprehensive approacidtiressaig disaster and climate
change risk the StateKerala will thus,embed inclusive disaster risk management (DRM) as a-cross
cutting theme across its major development activitdesl several of the key resilience related actions
will happen in relevansectors.

T .1aSR 2y GKS {SYRIFA FNIYSg2N] =X F2dzNJ {Se LAl NER
and climate change risks: understanding disaster risk, strengthening disaster risk governance,
investing in disaster risk reduction for resiliena@d enhancing disaster preparedness for effective
response. Within each of these pillars, a corresponding set of activities will drive the disaster risk and
climate change mitigation framework.

1 A number of policy and institutional priorities have beeaeritified to strengthen the frameworks for
DRM in the State. Among the most critical ones afg: ypdating State and District Disaster
Management Plans, prepare and/or updating city level DM Plans in five city corporations; (2)
reviewing and upgrading flab protection design standards in consultation with concerned
departments; (3) improving access to disaster risk information in coordination with KSDI, NDEM and
other existing platforms; (4) conducting comprehensive 1:10,000 scaleusdnapping and a
1:25,000 scale muHiazard, vulnerability and risk assessment and preparing risk maps; (5) developing
disaster damage and loss databases; and (6) preparing a State Disaster Risk Finance and Insurance
Strategy.

1 With regard to safeguarding communities, infrasture and livelihoods better, Kerala will (1)
enhance community preparedness and response capability and establish a Civil Defense Force in all
districts; (2) construct muHpurpose emergency shelters; (3) construct and retrofit existing education
and health infrastructure located in hazajgtone areas to higher standards; (4) formulate and
implement a longerm Coastal Zone Disaster Mitigation Plan, Drought Preparedness and
Management Plan, Integrated Flood Risk Management Plan and Landslide Managtrasgy; (5)
improve hydremeteorological early warning systems including establishment of last mile hazard
communication systems; and (6) strengthen State Disaster Response Force, Fire and Rescue Services,
and Police with appropriate equipment

12



Environment-

9 At a policy level, developing State biodiversity strategies and action plan, policy for conservation of
eco-sensitive areas and banning specific uses of throwaway/single use plastic materials

91 Declaration of State wetlandsill be followed upwith improved ©nservation and management of
coasts and wetlands, including strengtheninstict level monitoring mechanism for wetlands

1 On the institutional frontstrengthening the DoECC, improving #fe&ring of environmental data and
information, and estblishingGreen Technology Centres at the local larelimportant

1 In terms of investmentsthe priorities areundertakingprogrammes to for integrated coastal zone
management, investments to conserve the three Ramsar wetlandspilot projects in lowarbon
economy.

Water resources managemeiqt

1 Among the drivers of the 2018 floods wdmngstandingssues associated with poor water resource
and reservoir managemen®n the policy and institutional frona major overhaul would includee
restructuringof Water Resources Department (WRD) by basin groups and strengthening coordination
across key agencies, including the WRD, KSEB, KSDMA, agriculture and fisheries; creRii@r of a
Basin Management Authority (RBMA) to regulate water resources developaneinperform water
resources management functions; establishing a Central Command Centre for integrated reservoir
operation system in line with the@ending Dam Safety Bilvhile strengthening the Dam Safety
Authority with clear roles and responsibilitieand finally reorganizing the Irrigation Department
around river basins

1 To strengthen information and analysis, the key proposal is establishing a Kerala Water Resources MIS
in RBMA with interface with other systems under CWRDM, EoC, WRIS, etc.

1 Reforming vater allocation principles and modalities, including pricing, to ensure more equitable and
efficient sharing of water resources for key water stakeholders, especially taking into account the
needs of the poor and the vulnerable.

1 In addition to assessing we&x storage capacity of dams, lakes, wetlands and other bodies in the
State, developing masterplans, including investments, for Kuttanad and other critical flood plains
and basin/catchment management plafts key catchments.

Water supply

1 Kerala lagsotably on delivery of reliable, efficient and sustainable piped wateits citizens. This
has serious implications on health and wellbeing of the population, especialylfugrable groups
and duringnatural disasters Toexpand coverage, improve rasiice of water supply infrastructure
and enhance quality of service delivery) the policy and institutionalront, the key focus will be
strengthening effectiveness through new institutional modelser/ice deliveryincluding devolution
of service davery to local levelas well as strengthening the resilience of the networks taeatment
plans through improved standards, amdproving financial sustainability of water provision through
reduced norrevenue water and improved cost recovery.

1 Among keycapital investments, in urban areas will be the development of 10 new WTP schemes
covering ten municipalities with treatment plants and distribution components as well as the
completion of seven existing schemes that require transmission and distribcgimponents, and in
rural areas will be 12 schemes that require distribution components and 17 schemes that require
transmission and distribution components.
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Sanitation-

1 Lack of adequate sanitation led to dumping of liquid wastegadter bodies, leadingp their reduced
carrying capacity as well ppopagationof water borne diseaseamong KeralitesThe frst critical step
towards safe sanitation would bedapting a Sanitation and Waste Management Strategy and
Programme by the Government. As part of Pigramme, major investmentsill be undertakerto
developinfrastructure for septage management aatbrm water drainage in ULBs.

9 To strengthen the institutional foundations in sanitation, an inter sectoral WASH coordination
platform of all stakeholders @rking in drinking water supply, sanitation, waste management and
hygiene domaimvould be established

Urban-

1 As Kerala becomes increasingly urban, safeguarding cities and thwmsgh resilient spatial
planning, infrastructuredevelopmentand service dlivery is critical for the populationand the
economy Major policy reformpriorities are revising the annual planning and budgeting framework
for Urban Local Bodies (ULBs) to avoid fund fragmentation and enable-y@aitiinvestment
planning along withamendng the Town and Country Planning Act to ensure the preparation,
notification and enforcement of masterplans in a time bound manaedstrengthening the building
regulations regime to ensure improved standards of resilience to natural disastersmanel
transparent procedures for building plan approval in the State.

1 At the municipal level, the focus would be on strengthening capacities in planning, infrastructure
development, service delivery and revenue generation, while also making sure that the bILBs
complete riskinformed master plans and capital investment plans over ayear period.

1 Municipalities will be supported in undertaking investments in resilient infrastructure, especially in
areas and sectors that are prioritized in their neaplans and capital investment plans. These could
cover sectors like drainage, solid waste management, sanitation, other environmental infrastructure,
etc.

Roads and bridges

1 Roads and bridges are key economic assetd ensuring a resilient road netwkris critical for
enhancedoreparednessgainst future natural disaster§ owards this, mdertaking a comprehensive

disaster and climate risk assessment of PWD road network and developing a State Road Transport

Strategy/Master Plan to articulate a roadmiaw a demanddriven balanced transport modal share in
the State are among key priorities in the short term.

1 In the medium termthe focus would bestreamlining and strengthening key road sector agencies to
eliminate institutional and resource fragmentatioand ensung greater technical and financial
capacitieof the PWD

1 The PWD also aims toinstitutionalise a Road Maintenance Management System (RMMS) to
strengthen the management of the most critical part of the road network (the core road network) as
well as performancéased maintenance contracting (PBMC) for asset management in the core road
network with provisions for emergency response. In support of this, strengthening contractor
capacities and developing a contractor performance rating framework.

1 Interms of investments, contractiraf 800 km of priority network using a landscape approach, which
includes assessment of geohazard and flooding/erosion risks, as well as initiating feasibility studies
using tools like Artificial Intelligence (Al), bigtal satellite imagery etc. for select muttiodal
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corridors with high freight traffic volumes identified under the Master Plan. This resilient approach
would be extended to the rest of the network over time.

Transportatiorn

1 The key elements of a resitig sustainable and effective transportation system for Kerala include the
following: ntegration with landuse policy, making connections through muttodal transportation
systems, addressing infrastructure gaps and points of friction in the systemmpéwg the bus
system, enhancing safety, increasing use of ICTs, improving economic viability for all transport
stakeholders and a robust public communication strategy.

1 Among thepriority policy and institutional ardeveloping emergency management plansgablic
transit agenciesapproving the Kerala Metropolitan Transport Authority Bill, establishificaasport
Sector Reform Group in the Transport Secretariat to take up issuedliketransport policy,
congestion charge policy, bus route rationalizatand State logistics policy

1 Potential strategic investments inclughdot schemes for Intelligent Transport Management Systems
and establishing hightspeed corridor connecting the districts of Kerala longitudinally.

1 Forestry-
1 Given the experience ofoibds and landslides, emphasgigl beon the strictimplementation of Forest
Conservation Act, including the decision to allow no new openings in forest areas.

9 Strengthening policies for reclamation and restoration of the abandoned and/or illegal minkes a
guarries near forest as well as developing management action plans for ecologically sensitive zones
around Protected Areasill be pursuedoy the Government

1 In terms of investments and afe-ground action,among the prioritiesare rehabilitating and
strengthening the forest infrastructure, habitat improvement of 20,000 ha ovgedr period and
integrated approaches to conversion of plantations to natural forests and maintenance.

Agriculture-

1 The floods have highlighted the need to adoptenologcal approach for sustainable and resilient
agriculture developmentin Kerala.Echoing this, anajor paradigm shift will be moving towards
agriculture based on agroecological zones and agroecological management units l&eraks
Towards this, the State ilv be zoned into five major agroecological zones and the Agriculture
Department and allied agencies will be realigned in support of this policy and investment shift. Also,
as part of thispromoting disaster resilient crop varieties in specific agroedosdgones.

1 The State will be developing a strategic plan for agarketing of key Kerala crops, leveraging private
sector resources and capacities, as well as preparing detailed masterplans and actions plans for select
agroecological zones.

Animal husbadry -

1 Animal husbandry has a key role in the livelihoods of poor households. Key priorities include re
engineering the institutional framework for effective last mile delivery, reorganization of Animal
Husbandry and Diary Development Departments, devielpweterinary services, improvements in
livestock and poultry development, strengthening R&D and fostering innovative technologies.

1 Among the priority activities are establishing four distinct daieyelopmentzones in the State and
providing support baed on the characteristics of each zone, rolling out Herd Induction Programmes
to compensate for loss of milch animals due to the floods, introducing calagstgtant
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dairying/livestock/poultry farming technologies, rolling out an extensive fodder devedmt
programme, enaéhglaws for ensuring safety and quality of cattle and poultry feed and creagilug v
addition of milk, meat and poultry products to increasefiability and sustainability for producers

Fisheries

1 Key objective in the fisheriesector is improving the availability of fish by increasing fish production
and reducing wastage along with enhancing employment and income generation for the fisher
community and minimizing loss of fish wealth. Towards achieving this objective, thereeapeidrity
areas for attention: creating an enabling environment through policy and institutional improvements,
ensuring productive and sustainable management of marine fishandssustainable inland capture
fisheries,developing an environmentally sgitive aquaculture industry and optimizing the benefits
of a productive fisheries sector to advance social goals

9 Priorities include formulating or strengthening policietated todeep sea fishing, seed certification
and seed production centres, feed rmiitandardization and promotion of integrated farming systems.

In parallel, establishing orstop aquaculture centres and an advanced control room for online
tracking, communication mechanism and rescue along with modernizing and strengthening the
Matsyablavans will support fishermen and fish farmers better.

1 Among key areas of public and private investments are expanding aquaculture into more than 15000
hectares of inland water bodies, establishing fish multiplication centres, disease surveillance and
control laboratories, constructing boat building yards, and modernizing harbours, fish landing centres
and fish markets

Livelihoods

1 Key livelihood ancemployment categories for resilient rebuilding are farm,-faffm (livestock,
poultry, fisheries, ety ard nonfarm livelihoods (manufacturing, trading and service enterprises,
including tourism, MSME, Kudumbashree, etc.), informal/unorganized sector workers, and skilled
labour. Shortterm recovery measures would aim at mitigating the losses suffered by gt m
vulnerable segments such as MGNREGS job card holders, SC/ST, fisherfolk, disabled, informal workers,
petty traders, women JLGs and migotrepreneurs. In the medium term, the focus would be on
strengthening livelihoods, sedfmployment avenues and dkig initiatives. Longerm measures will
involve disaster, climate and livelihood governance through active participation of stakeholders at the
grassroots level.

1 Instituting policies for leased land cultivation that addresses aspects such as rehahiliisgues of
land ownership, leased land regulations, decent wages and insurance, revisiting the 'Responsible
Tourism' policy framework to incorporate disaster and climate risks and the Microenterprise policy
framework to strengthen value chaindevelopproductive alliances with retailers, exporters and
other institutions improveavailabilityof financing, as well as developing Livelihood ActionglaiP)
at the local government level are priorities to be pursued.

1 Providing an additional 50 days ofidavage labour under MGNREGS & Ayyankali EGS to the rural
and urban poor, supporting unorganized/informal sector workers recover lost capital and
compensating them for income lost, testing out a livelihood stgt programme for nano
enterprises along thdines of Starup Village Entreprenuership Programme, establishing a Crisis
Management Fund (CMF) for mieemtrepreneurs and women JLGs engaged in leased land farming,
and piloting a micransurance programme that would insure livelihood ventures fromiows
hazards and calamities are among the investment proposals in the livelihoods.sector
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Land-

9 Secure tenure is the key for reducing vulnerability and risks. Comprehensive and secure land records
offer critical protection of rights when population isglaced by a disaster. The main focus of securing
land records in the State would be by unifying and completing its land records and maps. Kerala has
made a good effort in implementing the land records modernization with constrained resources under
the Bhamikeralam project and now through the Kerala Land Records Modernization Mission. These
efforts would now be amplified through concerted policy and institutional measures.

1 Key priorities in strengthening land records and securing tenure would be adopgnigerala Land
Administration and Management Act and operationalizing and strengthening the Kerala Land Records
Mission to allow unification of the land records and registry map work of the Department of Revenue,
Department of Land Records and Surveys, tuedDepartment of Registration. The Mission would
involve a costed and timed programme for completing land records modernization in Kerala with
components for (1) Computerization of Land Records, (2) SurvegURey, (3) Computerization of
Registration(4) Modern Record rooms

Thisdocument is divided into six chapters that present the above storyGhepter 1 focuses on the flood
SOSyilix t221Ay3 G YSNIfFQa AYKSNByYy(G @dzZ ySNI oAt AGER
start of rainfll in June to the abatement of the floods in the end of August, the immediate response of

the Government and its people and the quantification of the impacts and damages from the floods.

Chapter 2 presents the argument for a paradigm shift in the respdoséhe floods through a
comprehensivewell-coordinated andnultisectoral approacto resilient recovery of Keraldhe Chapter

introduces the RKI and the RKDP. The RKI has been created in response to the fioSdgto6 f S Y SNI f
resilient recovery andatalyse transformational shift towards rigkformed socieeconomic development

through supporting sustainable communities, institutions, livelihoods and putting in place major

A Y T NI a (i(8Xe@iNdzNR@18/P&EA). The RKI provides the institutioraahefvork for the

rebuilding process of podtood Kerala and acts as a vehicle to operationalize the RKDP roadmap which
presents the policy shifts, institutional actions and investments required for resilient rebuilding of Kerala.

This chapter outlines thaim, principles, structure and processes of RKI as well as the sectoral,
geographical and temporal scope of RKDP.

Chapter 3 details the crogstting foundational elements RKDP. These are elements are-seotwal,

i.e. they are priorities that are ingined across sector specific roadmaps, and thus deserve special focus.
These foundational elements include Disaster Risk Management and Resilience, Environment and Climate
Change, Strengthening Institutional Efficiency and Resilience, and Open Data.

Chapte 4 investigates key sectors that were impacted by the floods and have a role in enhancing
resilience to future floods and disasters. It examines how each sector was impacted by the floods, analyses
legacy and current issues that hampered its rapid recpwvautlines proposed sectespecific approach to

resilient rebuilding, identifies specific interventions to support this approach, along with supplementary
technical studies and assessments. The key sectors covered by RKDP are Integrated Water Resource
Management, Water Supply, Sanitation, Urban, Roads and Bridges, Transportation, Forestry, Agriculture,
Animal Husbandry and Dairy Development, Fisheries, Livelihoods and Land. While this approach
comprehensively responds to the various drivers of the floatle, multi-sectoral nature of the
programmeaffords the opportunity toY F EA YAT S GKS t NRB3INI YYSQa 32K faz
gains between sectoral intervention3he multisectoral nature of the RKDP means there may be
challenges in execution, artd mitigate this the RKI will structure, coordinate, execute and monitor
progress tgorogrammegoals
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Chapter 5 delves into the details of the financing, institutional and implementation arrangements of RKDP.
Using the Joint Rapid Damage Needs Assesq@iRDINA) and the Post disaster Needs Assessment (PDNA)
estimates as a baselinthis chapter quantifies thewestments required for rebuilding Kerala as per the
RKDP roadmap. This analysis along with a macroeconomic outlook and debt sustainability ISerdjaof
State is used to determine the funds necessary for implementing RKDP and identify the potential public
and private sources of financing the RKDP. These include the State bthidgetentral government
natural disaster assistance, the Kerala Floegs@ssistance from multilateral and bilateral development
partners, loans from HUDCO, NABARD and other sources, crowdfunding, and privatadikonal
sources of financing including Masala and Diaspora Bonds. There are numerous active partnetships wit
national and international developmemgencies.

Given the multidisciplinary and often complex nature of RKDP policy, institutional and investment
interventions, it is essential that there is a clear process and arrangement for implementation. TEhe sca
of the disaster, planning required, implementation complexities, financial management and service
delivery calls for a dedicated institutional framework, which is further explained in Chapter 5. This
framework additionally includes clear processes andtridbution of responsibilities for project
identification and selection within RKDP. Chapter 5 wraps up with details on the timeline and phasing of
RKDP, along with details on the institutional support framework required to facilitate project
implementation, such as through instituting singular contracted procurement management services and
third-party auditing for RKDP.

Chapter 6 presents thaeed for instituting a comprehensive and effectinmnitoring and evaluation

(M&E) system from an early stage, esfally given the multitude of interventions and sectors involved in

the RKDP. An M&E framework is introduced along with the supplementary M&E institutional arrangement
and implementation mechanism. The chapter comes to an end with a preliminary reautsork, that

uses key performance indicators to regularly measure RKDP progress made in achieving outputs,
outcomes, and processes goals.
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Chapter 1: All about the 2018 Kerala Floods

Kerala is highly vulnerable to naturalaksers and the changing climatic dynamics given its location along
the sea coast and steep gradient along the slopes of the Western Ghats. It is prone to a host of natural
hazards such asyclone monsoon storm surge, coastal erosion, sea level rise, myrflbod, drought,
lightning, landslide (debris flows), land subsidence (due to tunnel erosion or soil piping) and earthquake.
YSNI f I Qa {Manage®en®landassasieS B0types of known and reported hazard types in the
State that may turn disasties in the event of lack of proper preparedness and risk reduction plahning

Kerala has a humid tropical climate, the dominant climatic phenomena being the-B&gh(June to
September) and the Nortkast (October to December) monsoons. The former isenggnificant
producing 806o0f the total annual rainfallKerala has an average annual precipitation of 3000 mm, with
about 9®% of the rainfall occurring during the six monsoon months. The high intensity monsoon storms
heavy discharges in all the riversdaresult in severe floods, makitfigods the most common of natural
KFETFNRa GKFG I dS O beofthe Ktate i§ prdneitd fibodiigaumd Nide propertiv®iy as

high as 5@ for certain districts. Landslides are a major hazard along the We&bats in Wayanad,
Kozhikode, Idukki and Kottayam districts (as seen in the weather led disaster that occurred in 2018). More

than52 F YSNI f I Qa fFyR INBI Aa&a Y2RSNridSte (2 &ASOSNB
Kerala anticipates the effects of global climatemfp@ato bringan increase in extreme rainfall and with it
the probability of urban flooding during the norsast monsoon period, a water shortage during peak

summer months, along with a subsequent increase in urban temperature, and a potential increase in
coastal erosion along the highly populated coastline due to risindeseds.

The impacts of climate change are aggravated by lack of adaptive capacity of the State to floods, droughts,

and mudflows are expected to increase in both frequency and seveeéitause of climate change.

Another impact being witnessed is progressive coastal erosion affecting negflg68 (1 KS { G G65SQa
of coastline.

Tablely YSNJI f 1 Q& SELRAadzNBE G2 OftAYFGES FyR 382

Hazard Time Frame | Description of hazards
Extreme Current Observed decreasing trend based on rainfall data for the last 100 vy
Precipitation extreme events expected to increase in frequency
nd Floodin . . G
and Flooding Future Rainfall trends in Kerala over the past decade exhibit stiorlong spells o
heavy rains, leading to an increasing likelihood of the of extreme rainfallg
flooding

1 Kerala State Disaster Management Authority: Government of Kerala, State Disaster Management Plan 2016,
http://sdma.kerala.gov.in/publications/DMP/Kerala%20State%20Disaster%20Management%20PI1an%202016.pdf
Kerala State Disaster Management Authority: Government of Kerala, Kerala State Disaster Management Plan Profile,
http://documents.gov.in/KL/16344.pdf

2CESS, 2010

3 Shoreline Change Assessment of Kerala, National Centre for Sustainable Coastal Management, Kerala, June 2018
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Drought Current The State of Kerala experiences seasonal drought conditions every year |
the summer months. The State of Kerala experienceas@nal drought
conditions every year during the summer months. The trend analysis on ra
data over the last 100 years reveals that there is significarfty(@creasing
trend in most of the regions of Kerala especially in the month of January
and November.

Future Based on State's DRM analysis, it is evident that more th@so5€he land area
of the State is moderately to severely drought susceptible, majorly on
drinking water side.

Sea Level Ris| Current The historic sea level rise fob€hin is estimated to have been 2 cm in the [
one century.

Future Sea level is on the rise due to global warming and the projected Sea Levt
(SLR) along Kerala coast on a conservative estimation is about 100 to 2(
over the next 100 years. \hdrability to Sea Level Rise would be of alarming
the majority coastal communities which live on sandy coasts, most of whic|
barrier beaches or spits. Backwater banks, islands and filtration ponds/p|
fields are other sections of the coastal zomich are highly susceptible to S¢
Level Rise.

Strong Winds | Current The State has identified strong winds as a state specific disaster calamity
has been experienced often in the last decade.

Future The maximum wind speed from tropical cyclonesxXpected to increase, bu
estimates are highly uncertain

Tsunami Current The 590 km coast of Kerala is one of the most densely populated land ar,
the country. This coastline is exposed to high waves, storm surges and TsI
Indian Ocean Tsunami @6 Dec 2004 affected the 250 km coastline with ¢
water entering upto 1.5 km inland.

Landslide Apart from floods the mountain regions of the State experience sey
landslides during the monsoon season. It is known that a total of 65
landslides occurred between 1961 and 2009 causing the death of
individuals. In the recent floods in 2018, the State has suffered more than {
small and big landslides and landslips, that emerged as a major cay

economic and life loss in the floods.

Not exposed. Slightly exposed. Moderately exposed
Moderate potential

impact. Moderate risk

No potential impact.| Low potential impact.
No risk Low risk

The Tablébelow shows the susceptible/vulnerbareas and population exposure to major hazardous
phenomena in the State:

4KSDMA
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Table2: Area vulnerable to hazards

I T FNR bdzYoSNJ 2F GH{ dzZAOSLIIAo6" |t 2LJdzf | GA 2y
[ FYR&t AR|pn pEIcMpPPT HET QdInyH
cCft22Ra Tp cCIhPp TZITHPPIymMC
[ 21 adl f H N HY QOT OMOHIADP

Underlying Risk DriversFloods are the most common of natural hazards that affect peeple
infrastructure and natural environment in Kerala, and incidence of floods in the State is becoming more
frequentand severe. Other than floods, the State is also vulnerable to droughts, landslides, storm surges
and Tsunamis. Some contributors that exacerbate the disaster risks in the State are:

1 Unsustainable and weak management aftural resources and poor awarenssof the changing
climatic conditions.Degrading environment due to extensive exploitation of the natural resources
and deforestation, coastal erosion, monsoon storm surges, sea level rise and land subsidence due to
tunnel erosion or soil piping (a creepislow hazard that emerged from analysis of landslides).

9 Lack of awareness and anticipation of disaster riskeluding weak institutional capacity to deal with
hightintensity disasters, inadequate early warning systems and protocols respectively, limited
Disaster Risk Management (DRM) and slow roll out of comntbaied DRM activities. Additionally,
there is limited consideration of disaster risk within social and economic sectors, partly because of
competing demands on limited financial resources amdi@guate capacity.

f  Poor maintenance of existing ass@s ¢ KA OK | OOSyddzZ §Sa NAR&A]l YR AyON
natural disasters. Examples are: deteriorating, aging and poorly maintained infrastructure (including
irrigation channels); minor maj@nd irrigation dams managed by too many agencies; erosion of river
embankments, roads, bridges, and encroachments into water bodies and sand mining from rivers,
water channels and canals leading to narrowing carriage capacity of water channels; arsblmpbor
waste management and sanitation disposal/treatment facilities.

1 Inadequate storm water drainage and filling of traditional water storage reservoisiich increases
the pluvial flood risksAn increase in flood plain occupancy and reclamation of whtaelies and
wetlands results is also increasing flood damages. Riverine flooding is a recurring event consequent
to heavy or continuous rainfall exceeding the absorptive capacity of soil and flow capacity of streams
and rivers. This causes a water courseverflow its banks onto flood plains.

1 High densityof urban areas This density includes a population of 860 people/Ka011 Census),
narrow roads, dense and intrinsic road network and density of coastal population in vulnerable areas.
Rapid urbanizatin influenced habitations into uncontrolled expansion on both banks of the
rivers/water bodies thereby encroaching into water channels/bodies and constricting the floodplains.

1 Absence of risknformed urban planning Noncompliance to design standards anabn-
incorporation of resilient features in urban infrastructure was reaffirmed by the widespread flooding
in urban and sermirban areas of Kerala. Master plans prepared by the Chief Town Planner (CTP) are
still awaiting feedback from the Local Self Goveenininstitutions (LSGIs) to enable appropriate
rectification and issue of notification of approval of the masterplans for the respective LSGIs. Till date,
master plans of only 19 local bodies have been notified and there is little evidence of hazard risk
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informed planning process in the State. Lack of notification has resulted in unplanned
development/expansion in urban areas.

1 Poorly enforced land use pattern and practiceSurrent land use regulations are in the State are
based on (a) the Paddy and WettbAct, (b) the River Management Act; and (c) the Kerala Municipal
Building Rules (KMBR) and the Kerala Panchayat Building Rules (KPBR). These orders do not ideate
into a single land management policy/regulation for enforcement agencies to pursue due to the
regulatory and not restricting nature of these orders. A commonality of law for land use is absent, due
to which business and habitation zones has overlapped over the years.

Between June 1 and August 19, 2018, Kerdaived abnormally high rainfalgbout 426above normal),

resulting inthe worst ever floods since 192#pacting almost 5.4 million peoplened A EG K 2 F G KS {
population.Kerala received 2346.6 mm of rainfall from 1 June 2018 to 19 AugustiR@b@trast to an

expected 1649.5 mm of rainfall (IMD data). This rainfall was abdtatibve the normal. Further, the

rainfall over Kerala during June, July and 1st to the 19th of August Wasl®hand 1646respectively,

above normalTheheavy monson brought widespread flooding to several districts of Kerala State and
triggered thousands of small to big landslides. Around 1,259 out of 1,664 villages spread across its 14
RAAGNRAOGA 6SNB GSOGSR® {SOSYy RAAGBNBOY2R GAFTWNIERg 2 MJ
FGSOGSRY ! £ LJJdZdl KFX 9ONYIF{1dzZE I YZ LRdzZl 1A Y2ddlelyYs
in several reservoirs were almost near their capacity due to continuous rainfall. Due to heavy rainfall, the

first onset of flooding ocurred towards the end of Julyhirty-five dams across the State were opened to

release flood runoff. All five overflow gates of the Idukki Dam were opened for the first time in 26 years.

Heavy rains in Wayanad and Idukki caused severe landslides.

Seveal districts were inundated for more than two weeks due to heavy rains induced fldbddimited
capacity of Vembanad Lake and Thottappally spillway worsened the flooding in the Kuttanad region and
the backwaters. The worst affected districts were Wayh(i@abini sulibasin), Idukki (Periyar sthmsin),

Aluva & Chalakudy (Periyar and Chalakudisagins), Chengannur and Pathanamthitta (Pamba sub
basin). According to floadffected area maps provided by the National Remote Sensing Centre (NRSC),
between 16 July to 28 August, 65,188 hectares of the land area was inundated. Figure 1, on the next
page, shows the flood affected areas in this time span. Many areas were under water for more than two
weeks Nearly 341 landslides were reported from 10 distriédsikki district was ravaged by 143 landslides.
The devastating incident resulted in a total of 498 casualties, with over 5.4 npéiople affected with

loss of assets and property and 1.4 million people displaced, forcing them to temporarily moviefto re
camps during the peak of the disastbtany of the displaced were women and children.
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Figurel: Flood affected areas plotted against the flood prone areas of Kerala

Source: IMD, State Relief Commissioner, Disastaalyeament, Additional Memorandum, Kerala Floods 201
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Table3: District wise rainfall during 1 June 2018 to 22 August 2018

District Normal Rainfall (mm) | Actual Rainfall (mm) Departure from Normal %0
Kerala State 1701.4 2394.1 41 Exess
Alappuzha 1380.6 1784 29 Excess
Kannur 2333.2 2573.3 10 Normal
Ernakulam 1680.4 2477.8 47 Excess
Idukki 1851.7 3555.5 92 Large Excess
Kasaragod 2609.8 2287.1 -12 Normal
Kollam 1038.9 1579.3 52 Excess
Kottayam 1531.1 2307 51 Excess
Kozhikode 2250.4 2898 29 Excess
Malappuram 1761.9 2637.2 50 Excess
Palakkad 1321.7 2285.6 73 Large Excess
Pathinamthitta 1357.5 1968 45 Excess
Thiruvananthapuram | 672.1 966.7 44 Excess
Thrissur 1824.2 2077.6 14 Normal
Wayanad 2281.3 2884.5 26 Excess

Sources: Stug Report Kerala Floods of August 2018, Government of India: Central Water Commission Hydrological Studies
Organization, September 2018
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The Government of Kerala conducted timely and efficient rescue and reliedtopes with heavy support

of communities mobilizing on their own, and effective application of information technology and social
media by voluntary youth groups. The people of Kerala also showed remarkable resilience in the face of
the adversity to the etent that within one week of flood waters receding, most people returned to their
homes to rebuild their lives.HE administrative machinery of the government was in full force during
relief operations despite many of their own families and property baithgersely impacted in floods. The
Kerala State Disaster Management Authority (KSDMA) played a critical role in coordinating emergency
response, rescue and relief operations during and after the floBddief assistance was provided to
people in camps inating immediate food supplies (rice, wheat and pulses), drinking water, kerosene and
other life-saving items. Food packets and assistance of Rs. 10,000 per family to clean inundated houses
were also disbursed¢ KS  { G I r®whd povert$ fefadication ands 2 YSY Q& SYLJ2 6 S NI &
programme Kudumbashree, played an extensive role in these efforts. Kudumbashree members cleaned
houses and public offices, provided counselling to families, managed community kitchens in affected
areas, collected relief material andstributed it in camps, provided assistance for packing of-takme

kits, supplied volunteers for various activities, housed flood victims in their homes, and conducted mass
cleaning activities in some districts. They also raised funds and contributely isa 11.2 crores to the

/| KAST aAyAaidSNRa 5AalaidSNI wStAST CdzyRO

¢CKS /SYyiuNlt D2@SNYYSyd FyR aS@OSNIft 20KSNJ adl GSa |
efforts. Fiftyseven teams of National Disaster Response Force (NDRF) and 435 boatspi@reditor

search and rescue in addition to five companies of paramilitary forces, armed forces and coast guards with
40 helicopters, 20 aircrafts, 2 ships, 10 columns and 10 teams of Engineering Task Force. In addition, the
fishing community of the Stateendered voluntary assistance towards search and rescue. Nearly 669
boats that went out with 4357 fishermen are estimated to have saved at least 65000 lives.

The Prime Minister announced financial assistance package of Rs. 600 crore. Villages witbdleuiiy

brick houses were to be provided houses under the Pradhan Mantri Awas Yojana (PMAY). The Ministry of
Rural Development sanctioned Rs. 1,800 crore under Mahatma Gandhi National Rural Employment
Guarantee Scheme (MGNREGA) for 204 8or 5.5 crore peson days of work. Directions were issued to

insurance companies to hold special camps for assessments and timely release of compensation to the
affected families/beneficiaries under social security schemes, to Fasal Bima Yojana for fast clearance to
agricdturists/farmers, and to National Highway Authority of India to repair national highways damaged

due to floods on priority. Approximately Rs. 1,400 crores from millions of individuals and organizations
across India and overseas were credited into the Ghiefy A 3 § SN A& 5 A &l & (irbaNditenSt A ST ¢
to contributions in kind (medical and relief supplies).

In SeptembetOctober 2018, the GoK conducted a series of assessments to estimate the damage, loss and
needsto critical sectors and districts from the floods. A Joint Rapid Damage and Needs Assessment
(JRDNA) was conducted by GoK, supported by the ADB and the World Bank covering 12 sectd4 and all
districts in the State which were affected by the floods arttislides to varying extent$he JRDNA was
complemented by a detailed PeBlisaster Needs Assessment (PDNA), led by GoK and supported by the
United Nations. The assessments estimated that total damages and losses to be around Rs. 26,718 crore
and total recovery needs at around Rs. 31,000 crdrdrastructure sectors like transportation, water,
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sanitation and hygiene, power and irrigation were the most affected and have the largest recovery needs,
followed by social sectotsproductive sectors and crosstting sectors.

Figure2: Share of disaster effects across sectors
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The losses accrued by the State were amplified owing to several factors including inadequate reservoir
storage and limited capacity for dam operation, redd carrying capacities of surface water bodies,
unplanned development in disast@rone areas and due to the poor quality of the built infrastructure.

The floods and landslides disproportionately affected vulnerable groups in the State including women,

the elderly, children, persons with disabilities (PWDs), Scheduled Tribes, Scheduled Castes and the fisher
folk especially in rebuilding their livelihoods in agriculture and other ancillary activities (fishing and animal
husbandry for instance) and in the &o, Small and Medium Enterprise (MSME) sector. There have been

both immediate and longerm losses in wages and work prospects given extensive damage to livelihood
related assetsThese are reflected in the aggregate economic losses reported: it is ¢stirttaat close

to2662F YSNIfIQa 3INR&a adlidS R2YSadGAO.LINRBRAzOUG oD{5t

5 Social sectors include Housing, Land and Settlements, health andnuéitiication and child protection, cultural
heritage. Productive sectors include agriculture, fisheries and livestock.
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Table4: Overview of Disaster Effects and Recovery Needs

Sector Damage Loss Total Effect| Total
(D+L) Recovery
Needs
Rs.crore Rs.crore Rs.crore Rs.crore
Housing, Land and settlement] 5027 1383 6410 5443
Irrigation & Water Resources 1483
Water, Sanitation and Hygieng 890 471 1361 1331
Integrated Water Resource 24
Management
Power 353
Transport 10046
Heath and Nutrition 499 28 527 600
Agriculture,  Fisheries  an 2975 4180 7155 4498
livestock
Livelihoods 881 9477 10358 3896
Education and Child Protectiol 175 4 179 214
Disaster Risk Reduction 17 583 599 110
Natural Environment & 26 0.04 26 148
Biodiversity
Cultural Heritage 38 37 75 80
Other Infrastructure 2446
Gender and Social Inclusion | 0.9 0 0.9 35
Local Governments 28 0 28 32
Total

Source: Kerala Floods 2018 PDNA

Note: (i) The values have been rounded so the totals may not m@jcbamage, loss, and total effect have
not been given for Power, Irrigation, Other Infrastructure and Transportation (Roads and Bridges)
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Chapter2:1 2 ¢ R2Sa (0KS WwSo0dzAf R YSNI f I ¢
Differ from theSandardRecoveryApproach?

The 2018 flood disaster was unprecedented in its extent and impacts. The floods highlighted a number of
structural constraints associated with institutional capacity, policy and planning, financing, standards
access to data and public services, that left Kerala unprepared for major natural disasters or climate
change shocks. To recover from the floods in a resilient and sustainable manner, it was felt that a
traditional approach to recovery and reconstructimould be insufficient it was not enough that the

State merely undertake a rehabilitation and restoration programme in the aftermath of this natural
disaster.Kerala had to address the fundamental drivers of floadswell asetter prepare better for

ful dzZNBS RA A&l a0 SNAR ® ¢ KS adhalléngeRaid al bpRortunigy togeBuildithelSBig tol & &
SyadaNSE o0SGGSNI aidl yRI NRa 2 P Atom@ghghsve angl wdtdortinateds OG A 2 v &
multi-sectoralprogrammeis required to addressits challenge in order to ensure a resilient recovery and

a sustainable development pathway for Kerala

Institutional and capacity:ly F RSljdzt §S Ay adAddziiz2yl fity t@©anticipaieratid® A Y A
respondto extreme eventsvhich leads to sukpptimal and ad hoc response, from one emergency to
another. Multiplegovernmentagencies are engageal the sectors o&griculture, water, roads and waste
management, but they often operatin a fragmented and isolated manneinstead of takinga
multisectoral and crosmstitutional approach to planning, development and management of natural
resources, infrastructure and public service deliv8ryencourage thifolistic approach therés a need

for institutional consolidation, coordination and capacity building. An enabling institutional and policy
framework witha supporting regulatory regime and adequate enforcement is required, especially for
critical sectors like integrated managemenftagriculture, water resources, transportation, disaster risk
management, urban services, etc. A comprehensive assessment of the institutiemgineeringvhen
required for more effective delivery through redefining of roles and responsibilities, gtreming
staffing, and capacity building would be requirédlditionally, it is important tobuild partnerships with

the private sector orlimate proofing and adaptation, green and resilient desigaimdyvalue engineering
techniques to reduce overall imapt on environment and ecology during recovery and rebuilding.

Policy and planningOne of the key gapslentified during thefloodswasinadequateurban spatial and
sectoral planning ane lack of mainstreaming of risk mitigation measuréere is litte evidence of
hazard risk informed planning process in the State. Poor enforcement of mastsriy#aled to extensive

urban sprawl and unmanaged construction in hazard prone areas. During the floods, many such
unauthorized constructions in vulnerableeais suffered severe damages. Land use regulations are
currently based on multiple divergent acts, orders and rules. These do not align into a single land
management policy and regulation for enforcement agencie®iiow. This is not conducive to faciliea
systematic planning and investments, enforcement of DRR regulatimngmplementation and

5 The policy statement of GoK as per Government Order G.O.(P)No.16/2018/P&EA, dated November 9, 2018.
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compliance of DRM measurds.order to achieve resiliemecovery,it is important tointroduce flexibility

in planning guidelines, ensure synergies between nrbaster plans and district development plans,
enable multiyear infrastructure planning, et@heGovernment has an institutional and legal framework
in place to manage disaster responbeweverit is imperative toadditionallymainstream and integrate
DRM into various sector development strategies.

Financing Currently, disaster risk financing is characterized mostly byosk mechanisms (e.g. budget
reallocations) rather than ex ante (e.g. insurance of public assets, rHaaket risk transfer, etc.Jhe

State draws finances for DRM activities primarily from its own budget, resources provided by the Gol,
external financing institutions and voluntary contributions. Kerala needs to explore sustainable financing
options for DRM and DRR, for exampleastbphe insurance, insurance linkedfety net programs, and
other innovative insurance products to reduce the fiscal burden of disasters on State resdiikes.

most better performing states in terms of infrastructiiteave Capex to GSDP ratio morertliae, Kerala
managed only 1.79. In critical infrastructure sectors, there is a rieeekplore innovative financing
structures and alternate revenue modédts raising funds to support resilience.

Building $andards: Widespread flooding in urban and meurban areas of Kerala has reaffirméde
absence of risiknformed urban planning, nenompliance to building design standards, and4meiusion

of resilient features in urban infrastructur@éging and poorly maintained infrastructusecentuates this

risk Inadequate investments in building resilient infrastructure #melpoor operation and maintenance
(O&M) of assets also contributed to losses across sectors during extreme events. There is a need to
strengthen technical design guidelinesnforcement service standards and codes for infrastructure and
buildings to incorporate climate and disaster risks.

Data:An hadequate hydrological databaggorinformation systems and toofsreventforecastingearly
warningand rapidresponseThere is limitedavailability of data due taninadequate hydremet system,

alack of sampling stations, low density of gauges, broken equipment, etc. This leads to poor quality data
that does not support sound decision makidglditionally limited accessibility of datdoes not allow
agencies to readily acceisformation for planning and managemerthere is a lack of detailed systematic
information on hazards, and sectepecific asséehealththat is required for scientific analysis to properly
manage water resourcespnstruct roads, and undertake various urban services and planning measures.

Infrastructure and service delivery quality<erala has made great progres®irsuringthat services such

as education, health or connectivity reach its citizeftss pogres has provided a strong foundation to

0KS $RIABASIR LIYSYlid |1 26SOSNE Fa (GKS Fft22Ra KAIKEAIK
about the qualityandresilience of infrastructure and public servicesu§tthere is a need to maximize

the efficiency of scarce public investments in the development of infrastructure and delivery of services.
Thisrequires a paradigm shift in public investmemd expenditure managemesystems an@pproach

" As per white paper on StatenBnce, June 2016
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The Rebuild Kerala Development Programme (RKDP) is a thus a direct response to the 2018 floods,
designed to serve as a resilient recovprggrammewhich aims to build resilience during recovery and
promotes resilience in regular developmé&nihe Rebuild Kerala Initiative (RKI) is the institutional
modality or framework for the entire rebuilding process &ladts as a vehicle to operationalize the RKDP

by coordinating, facilitating and driving policy shifts, institutional reneamainvestment onthe-ground

required for a resilient rebuilding of Keralkhrough establishing RKI, the Government aims to put in place

a streamlined and transparent process of decision making for comprehensive and resilient recovery and
rebuilding from the 2018 floods. ®wYL FAYa G2 OFdlFfteéasS G4KS {aG+rasSqa
informed sustainable developmehby putting in place policies, institutions and systems for enhancing
resilience to disasters and impacts of climate change, by ensuring higher starmfaimafrastructure,

assets and livelihoods for resilience, and by fostering equitable, inclusive and participatory reconstruction
for building back better

The RKDP response aims to address the underlying-seglidral drivers and challenges highlightad

the 2018, as outlined above, through a midéctoral response. Without smart and resilient recovery,
reconstruction, and longerm resilience building efforts, the recent floods and landslides may undermine
the investments and progress that successdernments have made in reducing poverty and promoting
prosperity.

GwSodzAf R YSNYfF LYAGAFGAOS A& 3FdZARSR o6& D2YQa QA
envisions a green and resilient Kerala wheigher and ecologically safe standards of infrastructure,

improved conditions of living and new major development projects ensure that people and assets are able

G2 gA0KadlryR (KS 2y adGodINoile/2dm/P&EkG dZNS RA Al a0 SNARA D 4

This vision setshe stage for resilient recovery in Kerala followed by a streamlined process of decision
making for identifying the priorities, investment needs, and sources of funding.

SawSaAt ASyild NBO2OSNEE
® Government Order; G.0.(P)N0.16/2018P&EA dated November 11, 2018
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Figure3: Position and purpose of Rebuild Keralatlative

NAVA KERALAM

REBUILD KERALA INITIATIVE

Crosscutting - Disaster Risk Management, Climate Resilience, Environment

INFRASTRUCTURE PFRODUCTIVE

Water Supply
Sanitation _
Agriculture Health & Nutriticn
Water Resource
Management Fisheries Livelibood

Urban Livestack Education

Roads
Transport

Housing

SECTOR STRATEGIES, POLICIES AND PROGRAMMES

PROGRAM IMPLEMENTATION AND MONITORING

CORE PRINCIPLES
Fast, Efficient, Build Back Better, Resilient, Simplified Procedures, Capacity Bullding, Fair, Innovative, Governance

Objective of RKDP

G¢Ry I 6t S rasiBeNtrdcdveynd catalyse transformational shift towards rigkformed socie
economic development through supporting sustainable communities, institutions, livelihoods and putting
in place major il & (i NbgzG iDdEYND ©6/2018/P&EA

The RKDP aims to rebuild Kerala in a speedy and effective manner. The goal is to rebuild Kerala in a way
that ensures (i) higher standards of infrastructure, assets and livelihoods for resilience against future
disagers and (ii) build individual, community and institutional resilience to natural hazards while fostering
equitable, inclusive and participatory reconstruction that builds back better. Ecological safeguards and
standards would be built into the structurdisat will be constructed to equip new and restored assets to
better withstand the onslaught of floods and other natural hazards in the future. The RKDPP also
emphasizes the necessity to improve sectoral mainstreaming of disaster risk reduction measures and
strengthen disaster risk management capabilities across the state machinery. The aim is to rebuild a
resilient Kerala, wherein state institutions, infrastructure, citizens and their livelihoods are safely
protected from extreme weather events.
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Mandate

The RKI will act as the coordinating enfiy2 NJ Y SNI f | Qa NI ordg/abduthlmdoéptidey ST F 2
change in the lives and livelihoods of its citizens by adopting higher standards of infrastructure for
recovery and reconstruction, and by buildingpéogical and technical safeguards so that the restructured

assets could better withstand floods in the futdfeL y G KA & NB3IF NRXZ (GKS wYLQa
develop, coordinate and implement the RKDP

Key responsibilities of RKI would include:
1. Developng and coordinating the implementation of the RKDP;

2. Facilitating transformative policy and institutional shifts and critical programme investments that
address the fundamental drivers of floods and other natural disaster and better prepare Kerala for
future disasters and climate change risks;

Mobilizing public, private and communibased resources for the implementation of the RKDP;

Supporting Government departments and agencies in effecting agreed policy and institutional
changes, project preparation arichplementation and, in select cases, directly undertake activities
and projects that are critical for recovery and resilience;

5. Entering into and enabling partnerships with nongovernmental and civil society entities, development
partners, financing partnear the private sector, academia and thinktanks for the implementation of
the RKDP;

6. Ensuring an inclusive, participatory and consultative process of implementation of the RKDP;
7. Undertaking M&E and conducting performance review of RKDP; and

8. Reporting to theHighlevel Empowered Committee (HLEC), the Advisory Council, the Chief Minister
and the Council of Ministers on all matters pertaining to the RKDP, including Programme progress and
results on a regular basis

The RKDP tbugh RKI will adopt a multiazard, multisectoral programmatic approach, recognizing the
interdependencies between sectors and aim to enhance institutional and regulatory capacity for resilient
recovery. This holistic approach will allow t@grammeto Y EAYAT S G KS LINPIAINI YYSQ&
be able to incrementally take advantage of the gains in one sector to support the opportunity of progress

in other sectors. In addition to the ability to capitalize on potential mutual gain between sectoral
interventions, such a programmatic approach will respamate holistically minimize redundancies and

increase opportunities to ingrain resilienaeross the system

Differentiated, tiered and multisectoral: Building resilience and reducing vulnerabilitiesdisaster in
Kerala requires a mulpronged approachThe RKDP through RKI is anchored in a common but
differentiated approach that recognizes common vulnerabilities and threats to communities and assets
from disasters and climate change but also taket iaccount different levels of vulnerability,

10 Government Order; G.0.(P)N0.16/2018P&EA dated November 11, 2018
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development, coping capacities across the various sectors and districts. The needs for housing
reconstruction in the lowying lands of Kuttanad area, for example, are very different from those of the
high. Thee must be region specific menu of options including, but not limited to, norms, planning, design,
implementation arrangements and enabling mechanisms. The imdtiged approach would thus
encompass (i) tiered engagemenstate, district, and local levie{ii) multisectoral engagemenrg policy

and institutional reforms, resilient strategies, capacity building, across the various sectors; and (iii)
horizontal and vertical investments synchronized resilience mainstreaming across departments and
agenciesand at State and local levels.

Systems resilience approacRather than sector approach, a systems approach is key to an integrated
resilient recoveryprogramme Each sector depends on other sectors for increased resilience, and while
interdependencies an help to build resilience, these dependencies give rise to vulnerabilities. If one
sector is resilient to a certain degree whilst being dependent on a sector that is less resilient, then the
systems put in place for resilience are wasted. For e.g. ftlefdnce failures could lead to flooding of
power stations, resulting in power cuts and disruption of telecommunications. There is currently a lack of
coordination of the various adaptation investments, research and other activities, both within and across
sectors. There should be means to share information and best practices across sectors to enable a systems
approach to resilience. Local and regional resilience platforms are needed.

Transformational shift:To achieve resilient recovery and catalyse diezg development pathway, there

is a need for a transformational shift towards policies and institutions that enable climate resilient
recovery and developmeniThe resilience deficit in Kerala that contributed to a hazard turning into a
disaster is anabred in lack of adequate planning and ins&ctoral coordination, increased land
vulnerability due to urbanization, unplanned development along rivers, inadequate reservoir storage and
dam management, poorly maintained infrastructure, inadequate earlynimgr systems and protocols,
high density of coastal population, degrading environment combined with limited consideration of
disaster risk within social and economic sectors and limited institutional capacity. There is need to adopt
a suite of norstructural and structural investments to build resilience to climate chaRgdicy reforms

are expected to lead to transformations towards climateart planning, skills, institutional capacity
building and investmentsTo achieve these reforms, an incentive sture must be created providing
cutting-edge information, expertise, and incremental financing to support climate and disaster resilient
investments.

Programmatic approach:The RKI will help the Government develop a framework that takes a
programmatic aproach to identify priority sectors that are critical for rebuilding a resilient Kerala. Such

a framework would enable the use of holistic recovery management. In it, the activities of government
agencies, communities, and nongovernmental entities complgroae another under a governmeied

framework. The Rrogramme(i NI y af | 4§ Sa GKS D2YQa @AaArzy F2N NBO:
prioritizing actions; finguning planning; and providing guidance on financing, implementing, and
monitoring the reovery
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Figure4: Programmatic Approach of Rebuild Kerala Initiative
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Pooled financing:The resources would be pooled through several windows of funding: own resource
mobilization including budgetary reallocations, loans grahts from multilateral and bilateral agencies,
masala and diaspora bonds, contributions from the private sector and citizens, new sources of

philanthropy, and reallocations from ongoing programs and projects, among others. The resources would
be pooled 6r the greatest degree of financial sustainability.

Simplified procurement, Within Government rules, expedited models of procurement procedures would
be adopted, where required, to provide a robust mechanism for the timely purchase of goods and

serviceswYL Q& YIF yRFEGS AyOf dzZRS Ay @21Ay3a I yR

g 2dz R LINE Y 2

Risk management frameworkThe RKDP is designed with a risk management approach which ensures
that the system can be updated over time as conditions change. This includesi@nng programme
to evaluate system performance over time and flexibility to make needed changes. A etinzaige risk
management programme will be incorporated into asset management programmes of select sectors. An
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FaasSad Yyl 3SySy lgicardsystSnvatichidceds of @gerathdd, ihaéntaining, upgrading,

and expanding physical asset effectively throughout their life &clé ¢ KS LINR2INI YYS SyR:
creatively aligns incentives, including the sharing of risks and rewards of new and adxzigh

approaches to maximize ldgycle cost effectiveness

A resilient rebuilding and development pathway, as envisaged by RKDP, would require applying the
following key principles of resilience, especially in the affeatédstructure sectors, as per international
best practices?

1 Flexible, adaptive engineeringWhile modelling and vulnerability assessment can provide some
insights, it is not possible foredict every potential condition for future infrastructure and ssis.
Hence, anticipating a range of possible future conditions, designs should be flexible. Flexible design
includes the ability to change size and/or functions in the future. Flexible designs would also include
redundant systems to protect against failgré

9 Stronger standards for design and implementatioBngineering standards will need to be revised to
account for the hazard risks and future climatic conditions. The development of engineering standards
can follow a risk management approach and balaihespotential consequences of failure with the
cost of risk reduction measures.

1 Apply risk management methods and toolsRisk informed planning should incorporate risk
management methods and tools to help identify, assess and prioritize options to redunsgability
to potential environmental, social and economic implications of climate change.

1 Adopt integrated approachesAdaptation should be incorporated into core policies, planning,
practices and programs whenever possible.

9 Prioritize the most vulneralke: Adaptation plans should prioritize helping people, places and
infrastructure that are most vulnerable to climate impacts and be designed and implemented with
meaningful involvement from all parts of society.

1 Build strong partnershipsCoordination acrss multiple sectors and scales is critical and should build
on the existing efforts and knowledge of a wide range of public and private stakeholders

1 Apply ecosysterrbased approachesResilient recovery and development should, where relevant,
take into acount strategies to increase ecosystem resilience and protect critical ecosystem services,
thereby minimizing vulnerability of human and natural systems to climate change.

1 Maximize mutual benefitsWhere possible, use strategies that complement or diresatlyport other
related climate or environmental initiatives, such an effort to improve disaster preparedness,
promote sustainable resource management and reduce greenhouse gas emissions, including the
development of cogeffective technologies.

11 Federal Highway Administration (FHWA), (20liZ2insportation Asset Managementi@e: A Focus on

Implementation http://www.fhwa.dot.gov/asset/hif10023.pdf.

22 KAGS |1 2dzaS O0HnmMmMO® GCSRSNIf ! QGAz2zya F2NI I /fAYIFGS wS:
/ KFy3aS 1 RIELIWGFGAZ2Y ¢l &1 C2NOSE¢

B De Neufville, Richard, and Stefacholtes, (2011flexibility in engineering desigirhe MIT Press, Cambridge, MA.
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Rebuild Keala DevelopmenProgrammeaims to achieve resilient recovery and development in critical
sectors like roads, water resources management, with differentiated vulnerabilities in the hinterland and
coastal areas. The high intensity rainfall in 2018, ranigorg 50¢ 500-year return period shows the wide
range of intense precipitation sectors may need to be prepared for.

Planning and implementing the various projects under RKI would be guided by eighirowiples- (i)

Fast, Efficient, and Inclusive (ii) improving resilience (iii) #nsittkbetter philosophy (iv) Innovative and
Modern Technologies (v) Fair and Equitable Rehabilitation Practices (vi) Capacity building (vii) Building
Asset Management Bmeworks (viii) Simplification of processes and procedures

Fast, efficient and inclusive, covering vulnerable populatioR&construction needs to be strong, so that
assets and livelihoods become less vulnerable to future shocks; efficient, so that botamd women

can get back to their normal life fast; and inclusive, so that all citizens, including members of
disadvantaged communitiesuch as women, the elderly, PWDs, the Scheduled Castes and Scheduled
Tribes, migrant workers and fisher folk, partidip#ully in the efforts and are not left behind in any way.

Women bear a disproportionate burden of losses in natural disasters. Often, they are at the forefront of

a disaster looking after the elderly, children and animals and assisting in rescue.€efiodsrisk is
aggravated in Kerala because many households are headed by women, with their husbands working as
YAINIyGa Ay F2NBAIYy aKz2NBad ¢2 AyaSaANIrdS s2YSyQa
will be ensured that the Resilient Recoyd’lan being developed by the GoK is gender informed and
specific needs of women for shelter, safety, sanitation etc. in times of disasters are addressed in these
plans. The last mile connectivity of information about disasters for the women residiraydridnreach

areas will also be ensured. The sectoral engagements will also focus on integrating gender concerns (e.g.
ensuring that there is last mile delivery of drinking water supply, so women are not burdened with fetching
water; collecting gender dig@rregated data for affrogrammebeneficiaries and so on). To ensure that
G2YSyQa AYyiSNBaida INBE STFFSOGAOStE& | RRNBaaSR o0& (K
Panchayats, including women and men will also be taken up in RKI.

In addition to women, the RKI will also focus on addressing the concerns of other vulnerable groups such

as the elderly, people with disabilities (PWDs), Scheduled Castes (SCs), Scheduled Tribes (STs), the
fisherfolk, and migrants who come from other states. Theedidand PWDs are at greater risk of being
affected by natural disasters because early warning systems are not always able to reach them on time.
Similarly, while there were a number of State Government schemes to ensure relief to migrant workers
during the 2018 floods, several of them were unable to access such schemes because of lack of access to
information, loss of identity cards in the floods, and lack of social support. The concerns of these groups
will have to be addressed in recovery plans goingforNR® ¢ KS FAAKSNF2f 11X (GKS WK
efforts, face the maximum risk to natural disasters as they live in hazardous conditions in coastal areas.
They are highly vulnerable to losing their assets such as boats, and their livelihood wletndefish

stock when aquaculture farms overflow. Similarly, the 2018 floods have been particularly disastrous for

the ST families living in highland areas of Wayanad and Idduki where landslides caused extensive damage
to plantations and paddy fields. fidugh an inclusive process, tribal communities can be integral to
resilience planning in vulnerable areas given their deep relationship with forests and natural resources

14 EFrom the GO
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Improving resilienceRKI will focus on building assets that are more resilientatiunal calamities like
floods. Approaches in this direction will comprise of elevating fipmzhe road sections, drainage
improvement, slope stabilization, landslide protection, and-éngineering techniques. Incorporating
costeffective disasteresilient principles will improve the lorterm sustainability of the reconstructed
critical public infrastructure. The efforts under RKI for rehabilitation will be based upon structural
assessments, geological and hydrological surveys, and a range of improstmticéd measures.
Modifications to current designs and structures will be encouraged if these will lead to enhanced
resilience and durability. Efforts will be made to use methodologies basedganic architectureo

foster harmony between the human habtton being settled and the natural world

Build-backbetter philosophy: ¢ KS wY5t @A f backo BAIDENR WaINE ROKE ol O
engineering designs, adequate drainage, and greening approaches to enhance resiliencleadkuild

better principleswill, in general, include improved designs, sizing, siting, and orientation, with due
recognition of affordability and technical viability constraints. Where relevant, poor existing geometrics

of roads and canals must be improved, and new / additionaksueainage structures as well as
arrangements for surface drainage and wider waterways at selected vulnerable locations must be
provided

Innovative and modern technologieSthe RKDP should be used as an opportunity to adopt or switch to
practices that e more efficient, less resource intensive and more environment friendly. For instance,
road rehabilitation should choose between a variety of pavement designs. RKI will have to weigh between
several available options in a range of alternative surfacind paving technologies based upon
availability of local resources, geography (flood and landslide risk, steep terrain) and traffic volumes. Some
of these options may have a higher initial investment cost, but over the whole life cycle of the road, they
will prove more durable and will need less maintenance and repair. Resilience will be potentially improved
through innovative technologies, which will extend road durability and reduce life cycle costs.

Adoption of new technologies shall be a key driver efphocess and this will ensure that the new projects
undertaken are statof-the-art. The implementation of smart technologies in utilities, early warning
systems, setting up predictive tools for disaster management, improved technology solutions for relie
work, designing evacuation plans etc. will improve the overall responsiveness of the State to tackle any
such disaster in future and improve the efficiency of delivery of civic services during such catastrophes.

Specific focus should be given for builglivast depositories of data both local, regional relating to
weather, rainwater analysis, soil data for designing robust and sustainable systems for disaster
management. Use of data analytics in systems planning and implementation and induction of modern
technologies (e.g. IoT) will be a common thread in the establishing improved disaster management and
surveillance mechanisms.

Fair and equitable rehabilitation practicefResettlement and Rehabilitation plans should be based on the
best and fair practicedn each case where resettlement/rehabilitation must be done, a Resettlement &
Rehabilitation Plan must be drawn up for the Project Affected People (PAP) and the Project Affected
Household (PAH) after assessing the category of impacts together with cmegeic conditions on the

PAP and PAH, and host communities, estimated cost of resettlement and draw up-laotime action

plan for implementation.

Capacity buildingDurability and resilience can be increased only if technical and operational cagiacity o
implementing agencies is adequate. Under RKI, planned programmes will be undertaken to enhance
capacity of institutions and agencies under Government through training and support of technical
laboratories and quality control, based on adoption of intdimiaal good practice.
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Building asset maintenance frameworkEnsuring the sustainability of public investment through sound
public asset maintenance practice is challenging across countries. Road maintenance is a common
challenge for most governments lmese of limited resources. The possibility of creating local
responsibility for asset maintenance, by adopting a commdingtyed approach to routine maintenance

of public assets which has been successfully implemented in other countries, will be explored.

Simplification of processes and procedures:rebuilding exercise of this magnitude requires nimbleness

in decision making. At the same checks and balances are to be in place to ensure transparency and
prudence in spending. The clearances and permisshatsare required for the project may be given at

the appropriate levels as explained in the institutional arrangements discussed below in this proposal.
Improved practices may be incorporated into the procurement guidelines in RKI. Reconstruction of
infrastructure systems, consequent to disasters and post war like situations needs strategies different
from conventional public work execution methodologies. In such circumstances, it may be difficult to wait
for the completion of entire planning and desigm faitiating the actual construction activities considering

the limited time frame available for completion of such projects. Mode of procurement and contracting
systems are also to be suitably modified to meet the specific requirements like faster axistrleast
disturbance to the damaged environment, and efficient utilisation of natural resources, while ensuring
transparency and efficiency.

Integrated Concurrent Engineering (ICE) and Execution methodologies as being followed by EPC
organizations ar@among various options to meet the above objective. The agencies awarded with such
works shall be permitted to adopt techniques and methodologies in planning and design based on
acceptable national/international standards /specifications suited to Kexaididons. They may choose
appropriate designs, technologies and practices from basket of acceptable options (which may be short
listed with the help of experts in related fields).

Eventually as the RKI progresses, good models will evolve and be aftagacyroving the process of
governance specially for infrastructure construction and disaster management. Processes and Procedures
which have been tried out successfully under RKI can be subsequently incorporated into Government
practices, rules and proderes

In addition to its core guiding principles and approaches, the inclusion of projects under RKDP would done
after considering the ideas, suggestions and proposals from the widest possible spectrum of stakeholders.
Stakeholders will be diverse in composition, capacity and responsiversgs may range from persons

who have a promising idea to those who might even have fully or partially developed project proposals.
So also, such ideas or proposals can emanate fralividuals to institutions. The success of RKDP wiill
substantially hinge on how well it can accommodate and reflect the true aspirations of all stakeholders in
its design. To achieve the above objective, the following process of collecting and develagiagie
envisaged under RKI
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Figure5: Process for idea generation under Rebuild Kerala Initiative

IDEA GENERATION

Development seminarsDevelopment Seminars with the support of print and electronic media groups at
regional and supegional levels will be organized. Members of Parliament and Members of Legislative
Assemblies of the affected districts would play a significant role in fostering meaningful discussions for
generating ideas. The feasibility of translating ideas that emenye these seminars into projects will be
thoroughly examined by the RKI Secretariat with the help of experts in the field. These will be then worked
on to develop fulfledged projects. Where an idea looks promising but cannot be converted into a project
directly, a feasibility study may have to first be undertaken to establish the workability of the idea itself.

Idea generationFocused hackathons conducted on specific themes and on possible rebuild ideas will be
held. This approach would more specificdthgus on tapping the suggestions from the A@sident
population of the State.

Idea exchangegColleges and schools will be encouraged to work on college/school level projects for their
ideas on rebuilding the locality or region in which the instituti®iocated.

Identification by LSGsThe District Panchayats and Municipal Corporations will formulate two or three
major infrastructure investments addressing regional issues for inclusion in RKI viz. those whose scope
extends beyond one or very few LSGs

Identification by Government DepartmentDepartments like PWD, Irrigation, Water Authority will be
invited to submit critical proposals that go beyond the scope of their annual budget operations but which
in their opinion will have significant benefitianpact for the State in the future in terms of improving
resilience of regions likely to be affected by floods.
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Major infrastructure projects:Primarily driven by a project proponent (could be a sponsor, company,
regional groups etc.) these would beidc projects or large projects with weatlarked boundaries that

are viable on its own revenue streams or could be made economically viable through a gap funding by
Government which is not excessive in relation to the total project size.

Online platforms:Necessary online platforms for the purpose viz. conducting hackathons, hosting idea
exchange platform, uploading project proposals, processing and issuing sanctions will be developed and
commissioned without delay.

Stakeholder acceptanceéd system of goolling will be introduced to ascertain user acceptance of tested

solutions as patrt of this online platform. All the project profiles of RKI will be uploaded in the online portal

for a week to a fortnight for gathering views of stakeholders, prior to ptabefore the Advisory Council

FYR GKS /2dzyOAf 2F aAyAaldSNER F2N I LINRBGIfo {{lI]1SK:
be elicited to give the selection more validity and robustness

The RKI has a congtrensive scope of engagement, including key sectors affected by the August 2018
floods, and assessed in the PDNA viz. Housing, Land, and Settlements, Roads, other public transport, water
supply, water resources, sanitation, sewerage, urban waste, agrieultmd fisheries, health and
nutrition, education, cultural heritage, and cross cutting sectalisaster risk management, Environment,
livelihoods, gender equality and social inclusion, local governance.

Geographical scopall 14 districts (with spedi@mphasis on the worst affectedAlappuzha, Ernakulam,
Idukki, Kottayam, Pathanamthitha, Thrissur and Wayanad

Sectoral Scope: Crosscutting sectors¢ Disaster Risk Management, Climate Change, Environment,
Governance. Critical sectorg/ater Supply and g&itation, Integrated Water Resource Management,
Urban, Roads and bridges, other Transportation, Forestry, Agriculture, Livelihood, Animal Husbandry and
Dairy, Fisheries and Land.

Temporal scopeRKI will be a mukgector programme involving several gonarent departments and

agencies over a period of five years. In the medienm, interventions aim at rebuilding shelter,
infrastructure, and livelihoods; and in the lotgym interventions work toward building government
capacities and reducing the risk @fture disasters. The majority of mediytarm recovery and
reconstruction measures are expected to be completed within two to three years. Given theageity,
inter-disciplinary nature of the reforms, lortigrm interventions could take more than fiwears. For

further detail on the short, medium, and loAgrm interventions please refer to the sector specific
O2yOSLII y2G5a dzy R8N AKBLICENY Bl 00 NPRE 9t SYSyGaQ |
t NA2NRAGASAQD
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Chapter 3: Crosscutting Foundational Emeents under RKDP

The unprecedented flood event highlighted some challenges that are-seagsral in nature. These
common priorities are ingrained across all interventions of the RKDP and especially within the various key
sectors in Chapter 4. Thereforthey take on the role of foundational elements, requiring special
attention. Additionally, interventions to improve the elements discussed in this chapter all rezyoBs
sectoral coordination and collaboration across central, regional and local levétee Government;
another reason why they are treated differently from the key sectors in the following ChapBesitles
comprehensively responding to the driver of the floods, this rreédtitoral nature affords the great ability

to maximize theprogranmeQa 3I2Ff a3 GKNRBAdAK OFLAGEEATAYy3a 2y Lk
interventions.The crossutting overarching themes in RKDP discussed in this chapter are Disaster Risk
Management and Resilience, Environment and Climate Change, Strengtheningénsi Efficiency and
Resilience and Open Data.

3.1.1 Introduction

Following the devastating floods and landslides in August 2018, the PDNA was carried out by the
Government of Kerala jointly with United Nations, WioBank, Asian Development Bank and European
Union. The assessment team held consultations with the relevant departments, district administrations,
panchayats and various other stakeholders. The assessment covers a review of the existing disaster
managemen system in the State covering all phases of the disaster management continuum
preparedness, response, relief, mitigation, and prevention. The vision set olMaiea Keralanis to

ensure zero mortality due to disasters with minimum economic losses amdpti@n of services. To
achieve it, the principles of riskformed programming will be embedded across all the sector recovery
plans with additional investments for disaster preparedness and response. The DRR sector accounted for
Rs. 16.5 crore in damagasd Rs. 582.52 crore in losses, that is, a net value of Rs. 599 crore due to floods
of 2018. The estimated recovery cost is Rs. 109.&¥ror

3.1.2 Immediate Recovery Efforts

An amount 0fRs.1,501 crore has been allocated under various heads, out of wkéch,007 crore has

been spent from the State Disaster Response Fund (SDRF3tatbeDisaster Management Authority

(SDMAKI & F OljdZANBR (KS -iS®D&R268dal XYy V[ OaGSYY (2 R
on localized tragedy prediction. Measuresrenew the state and district disaster management programs

have already started. The hotspots that are vulnerable to disaster and prone to landslides, but had
residential construction before the flood, are mapped with the help of Geological Survey aftindi

prevent housing development in those regions. In order to provide information for future reference, the
government has ordered all government and public sector enterprises, affected by floods, to mark the
maximum height of the water level reached ihet recent flood. The Centre for Water Resources
Development and Management (CWRDM), Kerala Forest Research Institute, MG University and Kerala

15Kerala 2018 Floods PDNA
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State Remote Sensing and Environment Centre have been entrusted to provide accurate map of flood
affected areasncluding information on height of flood water. A mobile app was developed to ensure
people participation in the process. Information collected in this regard has been given to the Central
Water Commission to produce and accurate map.

3.1.3 Hazard Profile of Kala

Kerala is highly vulnerable to multiple natural and anthropogenic hazards and a changing climate, given
its mountainous topography and gdwydrological features. Communities regularly face-Emverity but
high-frequency disasters such as floods, silandslides, heat wave, lightning and thunderstorms. More
broadly, theStateis prone to cyclones, storm surge, coastal erosion, tsunami, drought, soil piping and
earthquake. Kerala is also one of the most densely populated Indian states (860 persstgiger
kilometer) which makes it even more vulnerable to damages and losses because of disasters. Floods are
the most common of natural hazards that affects the State. As per the State Disaster Management Plan
2016 of Kerala, 5642.68 Kror 14.52% of the total area of theStateis prone to floods. In Alappuzha
district more than 50% of area is identified as flood prorte The State lies in seismic zone Il which
corresponds to Moderate Damage Risk Zone (MSK VII). The State falls under Moderate Dardage Risk
for Wind and Cyclone (Vb=39 m/s). As per IMD data for the period-28@3, theStatewitnessed six
cyclonic storms and five severe cyclonic storms. $tae also witnesses high incidence of lightning,
especially in the months of April, May, Octolaerd November. Lightning strikes cause heavy loss of lives

in the State.

Landslides are a major hazard along the Western Ghats in Wayanad, Kozhikode, Idukki and Kottayam
districts (as seen in the weather led disaster that occurred in 2018). The westeknofiahe Western

Ghats covering the eastern part of Kerala is one of the major landslide prone areas of the country. 1500
sqg.km. in the Western Ghats is vulnerable and every year with the onset of monsoon, landslides are
reported. The mountain regions jgarience several landslides during the monsoon season (Kuriakose,
2010) leading to road collapse, silting of river beds and creating heavy damages on public and private
assets. The coastline is prone to erosion, monsoon storm surges and sea level dssulissadence due

to tunnel erosion or soil piping is a slow hazard that has recently been affecting hilly areas.

Kerala experienced 66 drought years between 1881 and 2000. More thetnSF Y SNI f | Qa € |y
susceptible to moderatelyo-severe droughtAfter the drought years of 2002004, 2010, and 2012,

Kerala State was officially mapped as mild to moderately arid by the Indian Meteorological Department
(IMD). In 2017, the IMD stated that the year brought the worst drought in 115 years. Increagitegasc

of drought is mainly due to weather anomalies, change in land use, traditional practices and lifestyle of
people. Other natural hazards faced by the states include forest fires, swell waves and tsunami. In 2019,
heat waves were declared as a stapesific disaster in th&tate

P

3.1.4 KeyDNA @S NE RishsteW@redadility Q a
3.1.4.1 Multi-sectoral drivers
The impact of heavy rainfall and associated floods in August 2018 was exacerbated by a number of factors.

These include changes in land use and coaetecedent hydrologic conditions, reservoir storage and
operations, encroachment of flood plains, poor agriculture practémbgersely impacting downstream

16 Kerala State Disaster Management Plan
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riverine ecosystems, shrinkage of carrying capacity of lakes and rivers, inadequate early watdning an
protocols, lower community preparedness, partial activation of disaster response SOPs etc.

In addition to the direct factors, there were several underlying nméttor issues that contributed to the
heavy impact of floods and have exacerbated thénetability of state to disasters. These include
unsustainable and inadequate management of natural resources, climate change. limited/
restricted/restrained dissemination of disaster risk information, lack of awareness of disaster risks,
inadequate capaty to deal with high intensity disasters, degrading environment due to extensive
exploitation of the natural resources and deforestation, and slow roll out of commibaited disaster

risk management (DRM) activities. Some of the key factors contribuditiget vulnerability to disasters

are:

1. Deteriorating infrastructure and encroachmentsDeteriorating, aging and poorly maintained
infrastructure including irrigation channels, minor major and irrigation dams, eroding river
embankments, roads, bridges, haaecentuated the disaster risks. Encroachments into water bodies
and sand mining from rivers, water channels and canals, leading to narrowing carriage capacity of
these water channels, poor or nil solid waste management and sanitation disposal /treatment
facilities have also contributed to tistateQd A Y ONB I aAy 3 @dzf ySNI oAf Ale {2

2. Poor land use planningCurrent land use pattern and practices in tB&tehave also contributed to
the increase in disaster risk. Changes in land use and clseeaffiected the hydrological conditions,
which, in turn can affect flood peaks and inundation. On the policy side, land use regulations are
spread across multiple, incongruent legislations, orders and rules. Lack of streamlined and singular
land managemeiAct/policy/regulation and weak enforcement has led to an overlap of business and
habitation zones and establishment of associated public infrastructure. This is further compounded
by high population density of 860 people/kni2011 Census), narrow, densed intrinsic road
network, dense coastal populations and general higher standard of living of the public as compared
to the rest of the country.

3. Unplanned urbanisation:The widespread flooding in urban and semmban areas of Kerala has
reaffirmed absencef riskinformed urban planning, nenompliance to design standards, and ron
incorporation of resilient features in urban infrastructure. Rapid urbanization influenced habitations
into uncontrolled expansion on both banks of the rivers/water bodies thgesfcroaching into water
channels/bodies and constricting the floodplains. Inadequate storm water drainage and silting of
minor storage ponds and flood plains in urban and urban sprawl! areas have increased flood risks. Only
1/3" of Urban Local Bodies (ULBave approved master plans and there is very little evidence of
hazard risk informed planning process in the State.

4. Climate changeDuring June stto August 18, 2018 th&tatereceived cumulative rainfall that was
42%in excess of normal average raithf&xtreme precipitation and runoff conditions that caused the
2018 flooding were unprecedented. However, despite the significant warming observed between
1951 - 2017, the mean and extreme precipitation and total runoff have not increased and hence

17Kerala 2018 Floods PDNA
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attributing 2018 floods in Kerala to climate change can be difffcdihe 2018 floods are more likely
to be driven by anomalous atmospheric conditions due to climate variability than anthropogenic
climate warming. The frequency of precipitation extremes isquigd to rise more prominently in
southern and central India in the mid and end of the®2Zdentury under the representative
concentration pathway (RCP) 85Mukherjee et al., 2018). Extreme rainfall ata days duration in
August 2018 in the catchmenupstream 15 of the three major reservoirs (Idukki, Kakki, and Periyar)
had the return period of more than 500 years. In January 2019 tht for first time witnessed sub
zero temperatures in the hilly areas of Idukki, Munnar and Wayanad, for ovaygtleading to frost
and formation of snow in many areas. TBéate has also had its share of droughts with critical
droughts in the years of 2013, and winters of 2017. Lack of adaptive capacity $fateto floods,
droughts, and mudflows, that are exgted to increase in both frequency and severity because of
climate change, could worsen their impact. Another impact being witnessed is progressive coastal
erosion affecting nearly 88of theStateQa pyn &% O2l adGt AyS

5. Other factors Some of the other fdors that have increased the vulnerability of the population in the
Stateto disasters include coastal erosion, land subsidence due to tunnel erosion or soil piping and
unsustainable exploitation of natural resources These factors, combined with liottesideration of
disaster risk within social and economic sectors, partly because of competing demands on limited
financial resources and inadequate capacity, underpin the high disaster risk levels in Kerala.

3.1.4.2 Challenges specific to the DRM sector

The inceasing vulnerabilities due to a variety of factors such as rapid urbanization, environmental
degradation, growing population and climate change compounded the disaster risks in the State and this
mandated a paradigm shift from a relief centric approachatproactive and comprehensive mindset
towards disaster management covering all aspects from prevention, mitigation, preparedness to response
and recoverst.

1. Responseoriented disaster risk managementhe existing disaster management system inSkagte
is largely responseentric. The disaster management plans prepared at the state and district levels
provide a lot of information on hazards but are weak in vulnerability and capacity assessment. The
plans are also weak on mitigation and do not provideatsigies for mainstreaming disaster risk
reduction (DRR) across key sectors. Although the SDMP has mandated departments to albacate 10
of their budget for integrating DRR in their sectors, no such allocation has happened in practice.

2. Inadequate risk infornation mechanismsThe collection and availability of disaster risk information,
including hydremeteorological data, is limited and scattered across multiple agencies, which, is often
not shared between agencies. This reduces the scope of terrain, weatldnydrology and disaster
risk informed planning. For example, there are 422 meteorological stations managed by 16 agencies

8 Mishra V, Shah H: Hydro climatological Perspective of tlatakdood 2018, Journal of Geological Society of

India, Volume 92, Issue 5, 5630, doi:10.1007/s1259@01810793

¥ Mukherjee, S., Aadhar, S., Stone, D. and Mishra, V.: Increase in extreme precipitation events under anthropogenic
warming

in India, Weathr Climate. Extreme., 20(July 201755 doi: 10.1016/j.wace.2018.03.005, 2018.

20 Shoreline Change Assessment of Kerala, National Centre for Sustainable Coastal Management, Kerala, June 2018
21 Kerala State Disaster Management Plan Profile, KSDMA
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comprising of various research institutes, weather monitoring institutions both government and
private, commercial entities, andate line departments. River morphological studies and related data

is now out dated, and custodians of this data are reluctant to share the same. Data from 143 river
gauges, 422 meteorological, and 7 observatory stations are not even automated. Kertddeub®o
ensemble these data into a single platform to routinely monitor and provide accurate forecasts and
flood warnings. The underlying issue is the prevalent protocol of information sharing is subjected to
receipt of forecast data from a single sourcéndian Meteorological Department (IMD), leading to
lower scale of accuracies, and shorter lead time to undertake emergency response measures.
Inadequate regulatory arrangements with ndD weather data sources prevent ti&tate from
utilizing multimodel superensemble forecasting, which can significantly reduce errors in model
output and provide more accurate forecasting.

Further, data captured by different agencies are not systematically analysed and shared with the line
departments to factor the gae into planning and investment decisions. The KSDMA, in the KSDMP
profile stipulates plans to add medium and long term structural and-stounctural prevention and
mitigation plans based on micievel, hazard, vulnerability and risk analysis. Howevés,ahalysis is

yet to be undertaken. There is a need to ensure free flow of information to and from all relevant
entities to facilitate their systematic planning and investments, enforcement of DRR regulations,
monitor implementation and compliance of DRMeasures. The State should consider options to
develop a data analyzing and clearing house function in the State, preferably under the Kerala Spatial
Data Infrastructure (KSDI).

The State Disaster Management Plan stipulates restrictions in hazard zuhbaslaid checklists for

risk assessment, to be followed by the implementing department prior to approving any infrastructure
RSOSt 2LIYSy (i LINEZ 2 S O (-aptimal | agphc&tignSafl BEsknfariiSiondy dgendiedzo
partly due to unavailability alownscaled multhazard vulnerability maps (up to 1:5000

Legal and policy framework for disaster risk managemeihe Kerala State Disaster Management
Authority (KSDMA) established under the Disaster Management Act 2005 (Central Act 53 of 2005), in
the atermath of December 2004 Indian Ocean Tsunami, identifies disaster risks as one of the main
OKFffSyasSa (2 YSNItlIQa RSOSt2LIYSYyld FaLANIGAZ2YAaAD
be performed by the KSDMA, its facilitating role in-gigster risk management and its relationship

with sector departments and other related agencies, are not clearly articulated and enforced. The
Kerala State Disaster Management Policy of 2010 needs an urgent relook to fit to the newly emerged
disaster risks.

Weak Coordination between the institutionsDue to the interdisciplinary nature of DRM, multiple
government agencies and departments deal with DRM directly or indirectly. The KSDMA is responsible
for both risk monitoring, developing and recommending miigsd DRR measures and providing early
warning. However, weather forecasting is done by the IMD, the Central Water Commission (CWC) is
responsible for water level in rivers and reservpikdinister of Earth Sciences for monitoring
earthquakes, amongst othsr without an integrated system linking them to KSDMA. Under the
existing governance structure, KSDMA and DDMAs are placed to support DRM across various
government departments and agencies in the State through its coordination and facilitation mandate.
However, to play its role in DRM, protocols for relationships and links between the KSDMA and other
agencies that produce and analyse DRM related data and information, the sector departments and
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agencies, need to be developed with clearly defined roles fahdastitution. Risk governance,
capacity, and funding limitations indicate that DRM mainstreaming efforts have not been fully
embedded in core sector activities in the State

Inadequate disaster risk financing mechanisi@urrent system is characterized sily by expost
financing mechanisme(g., budget reallocations) rather than ex anted insurance of public assets,
marketbased risk transfer etc.). Ti8tatedraws its finances for DRM activities from Government of
India, and multilateral financingstitutions like ADB and World Bank which are largely focused on pre
and postdisaster response activities and related policy support.

The Disaster Management Act, 2005 provides an enabling environment for the
creation/establishment of disaster risk fusgla) disaster response fund and, b) disaster mitigation

fund at the National, State, and Distrevef?.  Presently only the National and State Disaster
Response Funds (NDRF and SDRF) are constituted and these funds are primarily aimed at financing
expenses for emergency response, relief and rehabilitation only. Both NDRF and SDRF cannot be used
for financing either mitigation and/or postisaster reconstruction activities. Strong financial
management of disaster risks suppocts

Disaster Risk Managemén. & LJdziGAy3 | WLINAOSQ 2y GKS NRalX R
provides cosbenefit tradeoffs in investment in climate and disaster risk reduction, risk retention,

and risk transfer and ensures that the government is financially prepareddct a swift postlisaster

response and reconstruction; and

Public Financial ManagemenBy strengthening fiscal risk and public debt management agendas

helps the government to identify, clarify, and manage its contingent liability to disasters, and to
Syada2NB (GKFdG RA&FaGSNE R2 y20 yS3alrargsSte AYLI OG i
development.

3.1.5 Proposed Transformational Approach for Rebuilding Resilient Kerala

3.1.5.1 Disasteriskmanagement as arosscuttingtheme

In order to achieveasilient recovery and development of Kerala, mainstreaming disaster risk reduction
and resilience across sectors is key. Resilience is required in all sectors to protect against cascade failure
and to adapt the infrastructure against a slowly changingaténover the longer term. The August 2018
floods had a multsectoral impact, not just within sectors but also among. The floods highlighted the
AYGSNRSLISYRSYyOASa Y2y3a @I NA2dza aSOG2NE FyR GKS U
infrastrudure, such as flooddefencesand reservoir, can lead to other failures, submerged roads,
damaged power infrastructure, leading to power cuts which thereby affect telecommunications networks.
The interdependencies in sectors therefore need to be managedl especially as infrastructure is
becoming more interdependent. Mainstreaming resilience across sectors is a systems issue, requiring
collaboration, planning and sharing of information between sectors, anchored in the Rebuild Kerala
Developmentrogramme

22 National Disaster Response Fund (NDRF), State Disaster Response Fund (SDRF), District Disaster Response Fund
(DDRF), and National Disaster Mitigation Fund (NDFM), State Disaster Mitigation Fund (SDMF), District Disaster
Mitigation Fund (DDMF).
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The RKDP takes a systems approach, rather than sector approach, to prepare for next extreme event and
adapt to climate change. Resilience in one sector is dependent on resilience in another, so modelling
infrastructure systems and scenario planning iseaesial to ensure that vulnerabilities in one sector do

not compromise others. Sharing of data and collaboration across the supply chain will be requisite for
such systemdevel planning. System oriented resilient recovery and development requires mddign

term planning for adapting and maintaining infrastructure and mainstreaming of resilience in regulatory
and policy framework. Regulations and design standards across sectors need to be revised to reflect the
multi-hazard exposure, vulnerability and wmtainty due to climate change. Regulation must also be
adapted to allow greater information sharing and collaboration across the supply chain to facilitate
YSNI £ Qa NBaAftASyld NBO2OSNE |yR RS@GSt2LISyd +a
In the aftermath of the floods, both strugtal and nomrstructural measures need to be undertaken to

build resilience and buildackbetter. Across sectors like water, roads, transport, infrastructure designs
and plans, as well as institutions, regulations and standards need to be adapted artubeadsptable to
accommodate a range of future climate conditions. Changes in land cover and use, resource availability
FYR RSY23INI LKAOA Ay LRLMzZ FGiA2y Attt NBIdANBE ¥t SEA
sectoral riskinformed recovey and development planning is anchored in thowingkey questions:

What can happe®h(i.e., what can go wror)

Whydid it happen?

How likely is it to happen?

What can be done to prevent the happeniagdreduce the damages?

If it does happen, whatre the consequence$?

aprwN e

Answering these questions would require conducting comprehensive -hragtird risk assessment, that

will be key to systematically identify potential hazards, estimate its likelihood of occurrence and its
consequences, using approggalownscaling techniques. All relevant sectors would require vulnerability
assessments to determine the design and planning changes required to make their infrastructure and
services resilient. Depending on the level of downscaled projections availablerscan choose to take

a top-down or bottom up approach (see figure below). The bottopapproach is more akin to traditional
engineering failure analysis in that modes of failure and the consequences are first assessed. drhis risk
climateinformed decision analyst$ would then helpevaluate the plausibility of these conditions
occurring in the future.

While conducting resilient recovery planning, sectors should consider incremental cost of additional
actions, to make cost effective decisions. Dieasisk reduction and embedding resilience would require
adding incremental features to reduce failure risks as long as the incremental benefits are perceived to
exceed the incremental costs.

23 Rolf Olsen, PD.,American Society of Civil Engineers. (204&pting infrastructure and civil engineering
practice to a changing climatReston, VA, Committee on Adaptation to a Changing Climate.

2*Hallegatte, Stéphane, Ankur Shah, Robert Lempert, Casey Brov@tyandsill. (2012)nvestment Decision
Making Under Deep UncertairgyApplication to Climate Chang&/orld Bank Policy Research Working Paper 6193,
The World Bank. Sustainable Development Network, Office of the Chief Economist.
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Figure6: Topdown versus bottomup approach to climate proofing and adaptation
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3.1.5.2 Sendai Framework for Disaster Risk Reduction and Sustainable Development Gpathras a
principle

A resilient rebuilding and development pathway, as envisaged by RKDP, will adopt the Sendai Framework
for Disaster Risk Reduction 26283(° and Sustainalel Development Goals as guiding principle for
developing and prioritizing actions and investments. India adopted the Sendai Framework at the Third UN
World Conference for Disaster Risk Reduction in March 2015. There are overlapping indicators for SFDRR
andSDGs. Under the Sendai Framework, four priorities for action are identified:

1. Understanding disaster riskboRM should be based on an understanding of disaster risk in all its
dimensions of vulnerability, capacity, exposure of persons and assets, hazeadtehiatics and the
environment. Such knowledge can be used for risk assessment, prevention, mitigation, preparedness
and response.

2. Strengthening disaster risk governance to manage disaster.rBlsaster risk governance at the
national, regional and ghal levels is very important for prevention, mitigation, preparedness,
response, recovery, and rehabilitatioht fosters collaboration and partnership. Creation and
operationalization of national platforms are a critical part of this process, bringingtheg
stakeholders with a role to play in risk reduction and management

3. Investing in disaster risk reduction for resilienc®ublic and private investment in disaster risk
prevention and reduction through structural and netructural measures are essegitito enhance
the economic, social, health and cultural resilience of persons, communities, countries and their
assets, as well as the environment.

4, 9YKFYOAY3 RAAFAGSNI LINBLI NBRySaa FT2NJ STFFSOGADBS N
rehabilitation, and reconstructionThe growth of disaster risk means there is a need to strengthen
disaster preparedness for response, act in anticipation of events, and ensure capacities are in place
for effective response and recovery at all levels. The recovehahilitation and reconstruction
phases present a critical opportunity to build back better, including through integrating disaster risk
reduction into development measures.

Besides Sendai Framework for DRR the sustainable development Goals will bintialeemsideration
for rebuilding a disaster resilient Kerala

3.1.5.3 Inclusiveesilience

As highlighted in Sendai Framework, the State will integrate gender, age, and disability considerations in
policies and practices to ensure inclusive and resilient devedop. Disability inclusive DRR efforts will

be strengthened across the State, including disability sensitive training, appropriate equipment and design

and construction of infrastructure for DRR purposes. Understanding the different needs and capacities of
62YSYy FYR YSy Aad ONRGAOIE (2 SFFSOGAPS 5waz AyO
resilience. Efforts will be made to ensure compliance with theé" IBAy | y OS /I 2YYAaa
recommendations on gender budgeting in DRR through allocation of feeeld to ensure equitable

facilities are made available for both men and women in relief camps and shelters. Further, to ensure
gender sensitivity at grass root levels, grant in aid as part of the central allocations to the State may also

be allotted to avertise gender sensitivity in disaster risk reduction, thereby augmenting State resources

for LSGs. Kerala has 1%.6f senior citizens. All DRR efforts should also factor this huge population and

their needs. Disability and Older Persons audit systeralfdhe public infrastructure is recommended as

part of the DRR resilience measures

t
A

25 https://www.unisdr.orgwe/coordinate/sendaframework
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3.1.6 Specific Interventions

Kerala will prioritizeand implement the following actions and investments using the Sendai Framework
as a guiding principle and applying spieqgiirinciples of resilience as described above.

Priority 1. Understanding disaster risk

T
1

=a =

Mapping of all the existing initiatives (not specific) carried out on Hazard Vulnerability and Risk
Assessment and carry out a Gap Analysis.

Based on the identifiedaps, conduct mulinazard risk assessments using various return periods for
major hazards. This will include hazard and disastedelling exposure database, vulnerability
analyses of buildings, infrastructure, and communities, and calculation of damBgepare multi

hazard risk maps based on the risk assessments and stakeholder consultation workshops. The multi
hazard risk assessments shall be done panchayat wise, encouraging community participation, with
the aspiration to eventually culminate themtina Village disaster management plan or a GP level
disaster management plan. Conducting a risk assessment at the grassroots level through community
led participatory HVRA approach complemented by scientific mapping of hazards will help in
identifying soltion and supplement the panchayat plan through participatory risk informed planning
Prepare landslide hazard zonation maps in a scale appropriate for planning at local level for all
Municipalities and Panchayats in the Hilly areas (at least 1:5,000.scale)

Integrate the risk maps into master plans and develop a guideline/policy document for preparation of
risk-informed master plans by ULBs.

Develop a disaster damage and Loss database (for 30 years) disaggregated at least up to district level
Establish a sstainable disaster risk management information system to ensure free flow of
information and data between departments and various portals by centrally linking to the Kerala State
Spatial Data Infrastructure (KSDI).

Priority 2. Strengthening disaster fksgovernance

Mainstreaming disaster risk management into development planning

Carry out a mapping of Institutions and Capacity Needs Assessment to perform DRR training and
Research.

Prepare/strengthen Departmental Disaster Management Plafuding operéional plans for all
sectoral departmentdnter-sectoral coordination and information sharing between departments for DRM
and allocation of the annual plan budget of the respective department for investment in DRR.
Ensure that disaster risk reduction ptaim each department are drawn using a participatory approach
and are sensitive to the needs of vulnerable groups such as women, the elderly, persons with
disabilities, SCs, STs, fisherfolk and migrants.

Develop Guidelines and Template for integrating DRBRepartmental Plans based on the findings of
the 2015 statelevel consultations on mainstreaming DRR.

Develop mechanism for monitoring departmental plans and actions on fund allocation and DRR
investment.

Evolve a comprehensive training strategy of theaSter Management Virtual Cadre in the State to
capacitate the respective departments based on Training Needs Assessment.
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9 Establish dedicated disaster mitigation cells, units, or focal points in key sector departments (PWD,
water, energy, transport, hedi{ education, environment, and agriculture) under the overall guidance
of KSDMA and Department of Environment and Climate Change.

1 Since local seljovernment institutions (LSGIs) in Kerala fund and implement most programs, build
capacity of office bearerim the LSGIs so they can address the interests of vulnerable groups like
women, the elderly and children, especially in the wake of a disaster.

n

Resilient Design Standards and Enforcement

1 Improve flood protection and design standards. Based on the #hattard susceptibility, plan and
design for once in a 5¢ear river flood protection for major rivers including the canal systems and
drainage systems in Urban areas. The planning will consider both existing climate and land use
condition and future scenariagich as year 2040 with climate change and urbanization. Public service
design standards may be upgraded to the 1 iryB@r return period flooding and landslide events
(Nodal Department: Water Resources, Public Works Department, LSG Public Works Departmen

1 Review and amend as appropriate Kerala Municipal Building Rules and Kerala Panchayath Building
Rules considering local risk patterns across the State, National Building Code and IS Codes keeping
due consideration of disaster risks.

1 Develop guidelinesaand design for climate resilient municipal infrastructure and ensure proper
enforcement for all the physical construction works to improve the quality of municipal infrastructure
services. (Nodal Department: Local Self Government Department, Public Wepestment and
Public Works Department).

1 Strengthen the regulatory enforcement procedures and systems to ensure all new critical
infrastructure projects comply with safe standards and specifications. Build the capacity of LSGD and
PWD engineersaswell¥8S NJ f Q& O2y a i NHzOUGA2Yy AYRdZAIGNE Ay O22
of India. Apply third party structural and safety audits to ensure compliance. (Nodal Department: Local
Self Government Department).

1 Enhance resilience of settlements through a @amation of incentives and disincentives to ensure

that constructions comply with safety standards and consider site specific hazard susceptibilities.

(Nodal Department: Department of Disaster Management, Local Self Government Department,

KSDMA)

3. Strengthaing of KSDMA, DDMAs and local institutions

T {GNBYy3IliKSY GKS {5a!Qada NR{S FyR NBaz2dz2NODSa (2 I O
YFEAYAGNBFYAYy3 5ww FyR OfAYFGS OKFy3S RIFELIGFGAZY
Kerala towards addwe governance.

1 Update the State and District Disaster Management Plans and emergency operation manuals based
on lessons learned from the recent disasters.

1 Establish and strengthen disaster management cells at LSGs for Cities and GP level.

Priority 3.Investing in disaster risk reduction for resilience

1. Mitigation Infrastructure and Measures

1 Construct and amend facilities in the identified mygtirpose emergency shelters and improve access
to such shelters. Hand over the shelters to the communities witpus fund for operation and
maintenance. (Nodal Department: LSGD Public Works Department, DDMA)
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Formulate a longerm Coastal Zone Disaster Mitigation Plan with a comprehensive Coastal
Development funds package (20189 state budget), yeato-year basidor investments in coastal
protection works. (Nodal Department: Coastal Zone Management Authority).

Invest in flood protection infrastructure based on hydrologic and hydraulic studies in the downstream
of each dam and river conveyance capacity at differezer sections. At a few critical locations along
the channels, install redgime water level sensors for flood early warning. (Nodal Department: Water
Resources)

Construct and retrofit education and health infrastructure in hazarone areas to increse safety.
Nodal Department: Education, Health, KSDMA, Local Self Government Public Works Department)
Prepare Disaster Management Plans for schools and hospitals under the overall supervision of DDMA
and KSDMA (Education, Health, KSDMA, DDMA).

LandslidedManagement Strategy

Develop an integrated approach for landslides management. This would involve land use planning,
good land management practices in cropping, grazing and forestry, terrain depended road
construction, terracing and other contoatigned pactices in fields and plantations, and participation

of local communities. (Nodal Department: Local Self Government, Soil Conservation Department).
Establish a coordination mechanism between Local Self Governments, Soil Conservation Department,
Mining andGeology Department, and Ground Water Department for assessing local landslide risks
when planning infrastructure. (Nodal Department: Local Self Government Department)

Promote the use of bi@ngineering solutions along slopes to prevent landslides in dpuant zones

and in infrastructure projects (Nodal Department: Local Self Government).

Based on the landslide damage investigation results from the August 2018 event, consult with outside
geotechnical experts including academia to develop a landslide oromt system plan. Measures

may include remote sensing data analysis of sheaving slopes and deployment of systems such as
groundpenetrating radars (GPRs) and differential GPS for monitoring landslides susceptibility.

Drought Risk Reduction
Prepareand implement a State Drought Preparedness and Mitigation Plan.
Promotegreywater recycling and implement public water saving awareness campaigns

Disaster Risk Finance and Insurance

Develop a State Disaster Risk Finance and Insurance Strategy undérpjrifieee core functions of

State Disaster Response Fund, State Disaster Mitigation Fund, and State Disaster Risk Insurance Fund,
as seen in the following image:
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Figure8: New structure proposed for DRM financing

Disaster Risk Management Financing
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— poorestin society

" integrating insurance principles and help governments increase
the effectiveness of social protection programs

Launch Digsora Bonds to finance resilient rebuilding initiatives.

Develop an incentiveprogrammeé® for homeowners and MSMEs to encourage/incentivize
catastrophe insurance to protect their assets and businesses (including business interruption risk).
Popularize exigtig crop insurance schemes (Nodal Department: Agriculture). Crop insurance / fishing
AYy&adz2NI yOS o0F2NJ 62Fd 2N 2GKSNJ SHdALIYSYyiQao &a0OKSY!
of the farmers lost crops and agriculture land during floods and othestabarosions. This could be
made a requirement for any farmer / fisherman interested is acquiring loans for agriculture purpose
or fishing purpose.

Develop a model law to insure all critical infrastructure (e.g., roads and bridges, power transmission
infrastructure incl. sutstations, hospitals and schools etc.) in which the government has an interest
including Infrastructurebuilt and operated on PPP basis.

Develop an insuranekinked social safety neprogrammeto support the poorer sections of the
community, particularly fishermen and subsistence farmers/agriculture labours, against natural
disaster risks.

Consider innovative value capture financing techniques like TDR, land pooling etc. for raising funds.
The Town and Country Planning Act, 2016 has gwetisions, however subordinate legislations
detailing out these provisions needs to be issued

Priority 4. Enhancing disaster preparedness for effective response

1.

1

Improving early warning systems
Improve hydremeteorological early warning systems. Expediie establishment of 110 automated
weather stations in the State, along with etmtend multithazard early warning systems.

%% Incentive programme could include reduction in stamp duty and/or property tax rebates, interestndidn for
home/small business loans among other alternatives.
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Develop an advanced hyper local weather prediction tool for monitoring and providing at least-village
level extreme weather warngs to public and local authorities. Integrate the tool into the existing
decision support system of KSEOC with the support of ISRO.

Improving emergency response systems

Establish an incident emergency response system in Kerala, as per the NDMA Gudatelihes
Incident Response System (IRS).

Strengthen Fire and Rescue Services with adequate high value critical response mactiingritgo
mandate of being the first responder to emergencies in the State.

Create two additional Fire and Rescue and Civdfence training institutes ¢ one in
Thiruvananthapuram and the other in Wayanad (with focus on for hill area response trajrtimg)
effectivelyfulfil the mandate of irservice training, community capacity building in disaster response
and CiviDefencetraining.

Strengthen the State Disaster Response Force with adequate human resource and macHingky to
its mandates with human resource shared between Fire and Rescue Services and Police.
Establish an advanced tactical disaster response team withahurasource from Fire & Rescue
Services and Police.

Revamp Coastal Police with human resource and machindpffildts mandate of ensuring coastal
security, disaster response anddpa accidents.

Strengthen Marine Enforcement with human resource anainirgery tofulfil its mandate of ensuring
marine security, disaster response anes#n accidents.

Establish a coordination mechanism between SDMA, DDMAs, and dam operators for early warning,
emergency response, and action planning to mitigate downstreampacts (Nodal Department:
SDMA, Water Resources, KSEB).

Communitybased disaster risk management (CBDRM)

Create the CiviDefenceForce for strengthening and institutionalizing commusigsed disaster risk
reduction initiatives.

Prepare and implement &apacity building plan linked to the local Ciiéfence Volunteers,
Community Rescue Volunteers, creation of community emergency response teams (CERTSs) and
Aaptha Mithra Volunteers for communityased DRM (CBDRM) in the districts and urban local bodies
(ULBs) at high risk, with a focus on women, children, the elderly, and people with disabilities.

Design and implement a DRM awareneaisingprogrammefor school students from class 1 to class

12 and ULBs at high risk

Develop a Comprehensive CBDRKommurities must be sensitized about their capacity and duty
towards DRM process and through simulation and execution drills trained and has a system in place
and is capable to take on minor localized disasters at their own and can also trigger and support the
government system for prompt action in case of a major disaster.

Involve local communities in preparation of evacuation plans with a particular emphasis on
evacuation of vulnerable groups like the elderly, women and children, and persons with disabilities;
and components such as how early warning signals can reach them, whether they need assistive aids
at the time of evacuation etc.

Develop aprogrammefor constituting Communitgpased Disaster Management Teams based on
global best practices (e.g., Commurigsed Disaster Management practice of Cuba). It will include
training and equipping the presently existing community organizations of students like the National
Service Society (NSS) and Student Police Cadet (SPC) as well as community volunteerlgdaups inc
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fishermen. The trainings will cover detailed first aid lessons and life skills like swimming, rowing and
climbing

Based on the above assessment and discussions with relevant line departmenegiate time-bound
interventions / activitiesare sumnarized in table following:

Table5: Disaster Risk Management Actions and Results Framework

18

Activities Objectives e 0-18 1 onthsg | EXPected
months | months Outputs
beyond
Policy / Regulatory
To Review and
1. Update the State and | ypdate existing
District Disater DDMP and SDMP
Management Plans, | with mainstreaming
Prepare City Level DM DRR and CCA g??:ﬁc?mp
Plans in fiveity Integration. City DMPS
corporatiors and To develop guideline X X Risk Sensitive
update existing plan | for preparation of departmental
(TVM). Departmental DM development
1.1 Amend State Disaster Pl_ans and integrate plans
. with Developmental
Management Policy Plan.
(KSDMA, DDMA, ULE To prepare city DM
Plan for 5 corporation
2. Review and upgrade | Take stock and
flood pratection design| Review the existing
standards in design standards
consultation with Review and upgrade Flood proof
concerned with disaster resilient X Iresilient
departments (Water and climate smart infrastrudure
Resources elements
Department)
3. Strengthening ofegal | Enacta

framework forland use
(Land and Revenue
department)

comprehensive Land
use Act
Develop a Landse

Policy
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18

Activities Objectives . 0-18 | onthsg | EXpected
months | months Outputs
beyond
4. Information and
Knowledge
Management
4.1 Improve access to
disaster risk
information in X
coordination with
KPI, NDEM and othe
existing platforms
(KSDMA)
Conduct
comprehensive
4.2 Conduct 1:10,000 scale land Landuse map
comprehensivdand use mapping and and Zonation
usemapping (Nodal | terrain linked land map for entire
Department: use zoningCondu¢ X X Kerala at
Department of comprehensive 1:10,000 Scalé
Planning, Land Use | 1:5,000 scale land us| 1:4000 Scale
Board, KSREC). mapping for select map for ULBS
urban local bodies of
the state
4.3 Conduct a 1:25,000
scale multihazard,
vulnerability and risk
assessient
incorporating 1in 5, 1
in10,1in15and 1in X X
30-year return interval
hazard scenarios.
Prepare risk maps.
(Nodal Department:
KSDMA)
Collect compile and
analysedisaster data
4.4 Develop disaster fora peripq of 30 Disaster
damage andoss years (minimum Damageand
200515 for SFM loss data for
databases L . X X o
. Monitoring baseline). monitoring
disaggregated up to )
S Sendai target
district level.

Develop mechanism
for collection and
compilation of

Ato D.
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18

Activities Objectives . 0-18 | onthsg | EXpected
months | months Outputs
beyond
Disaster Damage and
loss data
Integrate with
Metadata involving
NSO/ DES
(KSDMA, DDMA, DE
Identify and update
the human, material
resources and Critica,
4.5 Undertake esource supply available at
mapping(KSDMA) departmental Ieyel X X
Develop a mobile Ap
Geocoding of data
Integrate with NDEM
database
5. Strengthen the Amend the Panchaya
regulatory & Municipal Building
enforcement of rules based on NBC
infrastructure 2016
standards and building
rules for resilient X
design and
construction of
infrastructure and
buildings
6. Prepare a State
Disaster Risk Finance | Prepare a strategy
and Insurance Strategy based on the study
bringing together Disaster risk
public and private reduction for
sources of finance X

resilience
(Priority 3)

Institutional
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18

DRRnitiatives

Apda Mitra

Activities Objectives 0-6 018 | honthse | EXPected
months | months Outputs
beyond
Establish dedicated
disaster mitigation
cells/units/focal
points in core sector
departments. Disaster risk
Implement a
comprehensive governance
7. Mainstreaming DRR . - strengthened
capacity building
7.1 Develop Depdamental to manage
progranme for the . .
DM Plans. Integratq ., . disaster risk
. Virtual Cadre in .
DRR in Departmentg . (Sendai
Disaster Managemen -
developmental . ) X X Priority 2)
: . | available in 8
Planning and establis
: departments as
DM cells in noda] _ "
departments priority (25
' departments over &
years) mainstream
disaster risk
reduction in the
respective
departments.
(Nodal Department
KSDMA)
Review the curricula
of training
institutions IMG,
7.2 Integrate DRR in the | KILA, SIRD, ILDM,
training curricula of | KF&RA, KH&FW, I1C(
existing institutions | and so on
under state Develop DM Modles
Government to integrate and
impart Trainings
Include DM training a
LI NI 2F 0
training calendar
. Establish Civil
8. Enhancecommunity o
Deferce (similar to Enhanced
preparedness and .
responsecapability Kottayam under the disaster
8.1 Establish a Civil A_pdg Mitra) in all the preparedne_ss
district for effective
Deferce Force for . X X
: Develop inventory of emergency
strengthening and : .
institutionalizing trained people in response
community-based KSDRN (Sendai
Y Refresher training fo Priority 4)
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18

Activities Objectives . 0-18 | onthsg | EXpected
months | months Outputs
beyond
Constitute Village
8.2 Provide training and | |evel Disaster
raise awareness management
among communities | committees that can
on DRM and training | prepare Village DM
of communitybased | Plans using X X
DRM teams. participatory _
Preparation of DM approach. Provide
plans at village level. ”a'”"?g for GP level
and village level
officials.
Investment Planning
9. Construct mult Disaster risk
purpose emergency red_uption for
shelters and improved X X resilience
access to such shelter; (Sendai
Priority 3)
10. Construct and retrofit
I . Improved
existing education and .
; understanding
health infrastructure .
) X X of disaster
located in hazard . .
: risk (Sendai
prone areas to higher Priority 1):
standards. y L
11. Formulate a longerm
Coastal Zone Disaster
Mitigation Plan,
Dr(;ul\(_;jlht Preparectir;elss Disaster  risk
and Managemen . an reduced  for
Integrated Flood Risk X resilience
Management Plan as (Sendai
well as a Landslide Priority 3)
Management Strategy
including naturebased
solutions
12. Improve hydre Enhanced
meteorological early disaster
warning systems preparedness
including X for effective
establishment of last emergency
mile hazard response
communication (S_en_dai
systems and updating Priority 4)
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18
Activities Objectives e 0-18 months & Expected
months | months Outputs

beyond

existing SOPs for
triggering
preparedness and
emergency response
actions (Nodal
Department: IMD,
KSDMA, DDMA)

13. Strengthen State
Disaster Response

Force, Fire and Rescuq Effective
Services, and Police X emergency
with appropriate response
equipment.

14. Establish two
additional Fire and
Rescue and Civil

a4 Effective
Defencetraining X emergency
institutes and Centre response
for Water Rescue

Training.

3.1.7 Disaster Risk Financing and Insurance

Itis worth further elaborating on the complexities of Disaster Risk Finance and Insurance introduced under
Wt NA2NAGE oX(ISNPRARELYBEERYyzORAAY F2NJ NBaAtASyOoOSQo

Uninsured losses have a substantial impact and can trigger a large cumulative output loss, whereas
insured losses are inconsequential or grovethhancing’. The loss of income and slowing down of
economic growth are likg to reduce revenue collections. At the same time, public expenditures on
disaster relief, reconstruction, and recovery are likely to rise substantially. It is estimated that, without
factoring in additional resource mobilization, the revenue deficit daide toRs.31,332 crore, which

would be nearly tweand-a-half times the budget estimate ofsR12,860 crore for 201819 before the
disaster. This impact on the overall budget of 8tateis in addition to direct losses from the immediate
destruction of property and infrastructure, which often already make up sevétabf the GDP.
Comparison between insured and uninsured disasters suggests that insurance plays a mitigating role;

27BIS Working Papers No 394, December 2012
B Accordingtd 02y aSNBIFGAGBS SadAaAyYlFiSz O0t2alsS (2 Hdes: 2F YSNI !
away by the floods instantly. (Source: PDNA, August 2018)
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while it cannot guarantee positive growth, sufficient coverage helps dkieradverse growth response
that typically follows a major natural catastrophe.

Losses due to catastrophic events like the 2018 Floods far exceeds the insured losses. Estimated
loss/damage due to the 2018 floods is abost 6,718 crores, whereas the un®d loss is estimated to

be less than 81,050 crores (or <% of total losses). More than 8090 %of the insurance loss is limited

to a handful of large commercial insurance contrétts

The private sector has borne most of the impact of the disastére share of private sector damages and

losses is equivalent to 9% of the total, while that of the public sector constitutes the remaining%0

The PDNA indicates thatnearly®@® ¥ G KS RF Yl 3Sakf2aaS5Sa8 6SNB adaidl Ay
socal sectors (primarily housing) and employment & liveliho&dstom an economic perspective, the

impact was felt most by the agriculture, tourism sector and micro, small and mesizad enterprises

(MSMEs), who normally have limited or no access to forseator financing. Insurance penetration

amongst these segments is also equally low.

Figure9: insured vs Uninsureddss FigurelO: Sectors accounting >90% of D&L ar
R&R Needs
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m [nsured Losses Uninsured Losses
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Source PDNA, August 2018

Currently, DRM financing is characterized mostly byast mechanismse(g, budget reallocations)
rather than exante .g insurance opublic assets, markdiased risk transfer etc.). Ti®tatedraws its
finances for DRM activities from Government of India, and multilateral financing institufibesexisting
financing mechanism consists of a mix ofete and expost financing instrumets. The exante financing
mechanism primarily consists of the National and State Disaster Response Funds (NDRF, and SDRF). The
SDREF is capitalized by the Central and State Governments in the ratio of v&a2scal transfers (from

the Centrg and budgéary allocation (by the State Governments). SDRF is restrictive in its use, the funds
can only be used for immediate relief and recovery operations and cannot be used fedipaster
response and reconstruction activities including providing safety foetaffected households. When it
comes to disaster recovery and reconstruction governments are primarily dependentpmseinancing
instruments including budget reallocation, assistance from Central Government, and raising debt

29 osses incurred by Cochin Airport, the Port, and some commercial establishments/businesses.

30 Damayes and losses incurred in millions of d®Dusing (USD 916); agriculture, fisheries, & livestock (1,022);
and employment & livelihoods (1,480) against the total damage & loss (3,819). (Source: PDNA August 2018)
31 Recently the Central Government approydahs to increase the Gol share to 90 % across all states.
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(including from multilagral financial institutions like the World Bank and Asian Development Bank) (see
the figure below).

Figurell: Pre and Post Financing instruments for Disaster Risk Financing

Post event Pre event

Loss /|
Severity

Risk transfer

—_—
Loss
Frequency

In the absence of an active DRM financing policyiastitutional mechanism, the Government by default

has become the (re)insurer of natural disaster risk in the State. Insurance penetration is not only low, but
also disaster insurance coverage is highly inadequate. The penetration of home insurands jinstia
about 1% of the total general insurance penetration of 0%3, hence by extension the penetration of
home insurance in Kerala will not be significantly high. Also, going by the insured claifag (kg total
losses) postloods 2018, majority of claims are related to either motor vehicles or
commercial/businesses. Similarly, in the case of agriculture insurance, les$tlofithz gross sown area

in the State is insured compared to the national average o%R2201718, an estimated 48,250 farers

(about 0.oof farm holdings in the State compared to $85f total farm holdings insured at the National
level) where insured under the Pradhan Mantri Fasal Bima Yojana (PMFBY).

Even a on@ercentagepoint (1% rise in insurance penetration can gk the burden on the taxpayer by

2260 bSH NBASEFENOK FNRY G(GKS $62NI RQa alLISOALFfAal Ayadz
insurance deficit in 17 high growth countries severely exposed to thetlmng costs of catastrophic

events, includig India. The average uninsured cost of catastrophe in India is estimated to b&df18

GDP (or approximatelysRL,38,562 crore’}. Given that the postlisaster recovery and reconstruction are

primarily the responsibility of the respective State Governtaethe shortfall (hamely the uninsured

portion of the losses) leads to unnecessary burden placed on the State fiscal.

32 Insurance penetration = Total General Insurance Premium Volume/GDP. General Insurance Penetration in India is
equivalent to 0.93% of GDP compared to China (1.89% ), Brazil (1.77), and Sau¢h. 2.

¥ L5 MPDPTH O0AffA2Y FTAYRAYI o0& /SYdidNB F2N 902y 2YA0 I yR
Research (2012)
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Figurel2: Natcat Protection Gap in India, nearly 9@uninsured losses
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reconstruction costs @&31,000 crores), on average, works to abou®ds T
liabilities, and 4@more than the market borrowings by the State in 2ai% (R.22,082 crores).

Figue 13: Recovery & Reconstruction Cost and Financing Revenue Deficit as a Proportion of Market

Borrowing
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iKS
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| S-dishstefiréconstdiction As gignificarly cbd&trained by both the scale of
the reconstruction cost and the state of financial conditidhe outstanding liabilities of the State was
about 30.P6oof GSDP, and significant chunk of these liabilities areded through market borrowings.

The estimated market borrowings for 2018 (prior to the flooding) waRs.23,881 crores of which 34

(or Rs.12,860 crores) will be used to finance revenue expenditures (pensions, interest payments, and
salary). This iskiely to see significanihcreasesthe revenue deficit could rise tosR31,332 crore, nearly
two-and-a-half times the budget estimate oB6RL2,860 crore for 201819 before the disaster. As a result,
both the market borrowings, revenue and fiscal defiaits likely to increase. The estimated recovery and
{d1rGSQa
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3.1.7.1 Roadmap: DRMnancing

The State of Kerala will face a number of major climate change adaptation and disaster risk management
challenges; a key one will be to adjust to the greater severity, frequency and geographic scope of natural
disasters. As witnessed by the recent floods, Kerala is vulnerable to increasing risk of climate change.
Extreme precipitation events and floodinbatt cause losses to human lives and infrastructure have
increased under the warming climate. The frequency of great floods and extreme precipitation events has
substantially increased under the warming climate, which is consistent with the observatiore| @s

climate model projections. As climate change intensifies weattkted hazards, the government faces

GKS oAy OKIftSyaSa 2F aidNBy3idKSyAY Jindidedcchahges, i SQa |
and ensuring it has sufficient resessto respond when disasters strike.

The GoK recognizes this urgent need to invest in climate adaptation and disaster resilience, and to set
aside funding for disaster response. One approach for the GoK for advancing DRM financing could be the
settingupof | / fAYFGS T RIELIGFGAZ2Y YR 5AalaGSNI wSaaftaAsSy
protection strategy against natural and climate related disasters and finance investments to improve
climate and disaster resilience, while also funding-tasbonLINE 2S Ol dd ¢ KS LINRP L2 &aSR C
be tested with select stakeholders, including private sector reinsurance and insurance companies and
investors, and disaster risk management and climate resilience experts to ensure it maximizes private
investmentin climate resilience and disaster risk mitigation. If the Fund is successful, it could create a
replicable model which could be considered by other States to scale up public/private efforts to invest in
climate resilience.

The Climate Adaptation and Ditar Resilience Fund will include two complementary windows to increase
climate adaptation and disaster resilience, that need to be designed and operationalized in tandem:

1. A Disaster Risk Financing and Insurance (DRFI) windoaused on three prioritiest) mobilizing
resources for emergency relief and response, effectively strengthening the existing SDRF mechanism;
2) establishing a disaster insurance mechanism for the government to fundljsaster recovery and
reconstruction, particularly to supporhe poor and vulnerable households with pakisaster safety
net payments, and in reconstruction of public infrastructure; and 3) adjusting policy settings and
creating publieprivate partnershipgo increase the financial protection of households, and $inadi
medium enterprises (SMES), agricultural producers against natural disasters.

2. An Investment window,focused on financing public sector and targeted private sector investments
in disaster risk reduction including supporting investments in resiliemastructure, and climate
change adaptation. The investment window will reduce disasttated losses and therefore lower
insurance costs. It will also finance selected low carbon, green growth investments that increase
climate resilience while contributnto the global effort to reduce emissions.

Best available estimates suggest there exists a significant funding gap that needs to be addressed and the
/15wC KlFa | LRiSyidAlrt G2 YyINNRBg AlGd ¢KS ambsS 2F G
windows. However, it is clear that the government will need to consider new sources of fundoth

domestic and internationat to deliver the desired outcomes. In order to maximize synergies between

the two windows, the Government will need to ensuhey are embedded within a comprehensive and

mutually reenforcing climate change and disaster risk management strategy.

Over the long run, effective investments in climate adaptation and disaster resilience will reduce the
funding needs for recovery arréconstruction. As public infrastructure is upgraded over time and more
stringent building standards are implemented, the State of Kerala will become more resilient to climate
change impact and disasters, and the cost of recovering from disasters wéitibeed. Therefore, both
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windows should be considered within a single coherent policy framework that strikes a balance between
investing in climate change adaptation, disaster risk reduction and disaster response.

The CADRF is a critical step forward tanfadhe core of the implementation of this strategy. The
RS@OSt2LYSyid 2F (GKS adNrdS3e akKz2dAZR faz2z oS aSSy A
management framework. To ensure that GoK will be adequately prepared to manage the finanoctasimpa

of natural disasters, the government has to situate financial protection of the budget against disaster
shocks within a larger decision framework for contingent financing. This sboundidemparameters such

4 G0KS D2YQa OdNNBY iilIRgafirdFSQSoRSFAYyLgOPYH NI (A2
disasters, and the cost of transferring this fiscal risk to the markets.

By elevating the public financial management of disasters to the core of its climate and disaster risk
management workhe Government of the Kerala will seek to align itself with increasing trend taking hold

in the international community. This recognizes the importance of disaster risk financing and insurance as

an integral component of disaster risk management, puldiarfcial management, and financial sector
development. Development banks, such as the Asian Development Bank, and the World Bank, have
integrated financial protection into their disaster risk management frameworks. In addition, the 2014

World Development &oort: Managing Risk for Development, emphasized the role of risk management,
including disaster risk financing and insurance, and risk mitigation, as a powerful instrument for the
international development agenda.

Some of the key questions around the dgsi governance, and funding of the CADRF that need to be
addressed include:

1. What is the best structure for the fungloff-budget or onbudget?

2. Which domestic revenue options are most feasible and realistic?

3. What are the best potential sources of domestid international funding and how should the private
sector be involved?

4. What is the relationship between the CADRF and existing institutions? How would the CADRF
supplement the SDRF, and relevant mainstreamed budget allocations to other agencies; e.g. b
providing additional financing once they are exhausted? What is the relationship between the CADRF
and the State Insurance Fund?

3.1.7.2 Disasteriskfinancing andnsurancevindow

The proposed Disaster Risk Financing and Insurance (DRFI) window of the@ADRFN the backbone

of a comprehensive strategfhe DRFI Window could complement existing disaster funds, most notably

the State Disaster Response Fund (SDRF). The existing annual allocation could remain in place to respond
to highfrequency, lowintensity disasters, while the DRFI window could provide additional layers of
contingency funding for lowefrequency, higheintensity disasters. The fund could provide immediate
liquidity for response and recovery as well as loegn financing for reconstretion. The DRFI window

could be organized around three core functions

1. Relief and Response Contingency Fuwdmobilize resources for emergency relief and response,
through reserves and markdiased catastrophe risk transfer solutions. This contingency $tnould
accumulate resources across years to establish a financial buffer that will prevenrstaigedisasters
FNRBY RAANHzZJGAY3 (22 aSOSNBfte (KS 3I2@8SNYyYSyidiQa Iy
@dzf YSNI 6f S K-aidmiesKa infaic®, smdd daimers (land holding sized at 1 to 2
hectares) & marginal farmers (land holding sized hedtareor less; a large proportion of marginal

34 Current Gol &ec yield is about 7.42 %
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farmers are additionally vulnerable as they cultivate on leased/rental land and/or are
GaKFNBSOWPLY Y FAAKSNF2f1azx OFadat fFro2NBENARZ LISNB2
assistance postlisaster to meet their consumptions needs i.e., food, medicine, and essential needs.
2. Catastrophe Risk Insurance Facility for Insuring Public Btftecture Assets the estimated
reconstruction funds needed for rebuilding the roads and bridges is in excé&s.1,000 crores,
GKSNBla GKS {GrdSqQa lyydzZf €t 2OIsilRoDgrorebBand) NB I R3
majority of these funds & primarily meant for maintenance and upkeep of the existing road
infrastructure. Capital expenditure in Kerala is very low,%df GSDP, compared to more thafb
in other progressive States like Gujarat, Maharashtra, Andhra Pradesh etc. Followinglisesgtars,
like to the 2018 floods, the need for funds is enormous and cannot be met througppr@priations
etc.

Table6: Funding needs of Infrastructure Sector, Pd3isaster Reconstruction

Damages and Losse{ Total Recover Neds
Water, Sanitation and Hygien MZO0OCM MZ0O0M
Transportation MAaZnnec
Power opo
Irrigation MZNYyo
Other Infrastructure HZnnc
Total MZ0OCM MpXZcpdp

Source: PDNA, August 2018

3. Domesticcatastrophe risk insurance market developmettirough reguldory change and public
private partnershipsto increase the financial protection of households, and SMEs, agricultural
producers against natural disasters. This complex issue will require daddstreand planning
mechanisms to be established to suppeftective implementation of this core function.

Given the very different nature and coverage for each of the core functions of the DRFI Window, there
will be a need to develop separate instruments (e.g. funds) and insurance structures with different
managenent and other characteristics. Options of the design of such instruments will be discussed with
the government in a later stage.

3.1.7.3 Investmentwindow

The Investment Window of the CADRF would provide a dedicated source of funding for investments that
strengk Sy (GKS D2YQa NBaAftASYyOS {2Thevindomwoull alokaimyfcd S | vy R
O2y(NROGdzGS G2 OfAYFGS OKIFIy3aS YAGAIFGAZ2Y STFTF2NIa
resilience while also reducing emissions. Investments coulddaatxante resilience projects and tep
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ups of expost recovery expenditure to fund the resilience improvements made to assets as they are
rebuilt. The projects could range across three areas:

1. Risk identification and planning includinghazardmappingand integrating better information in
budgetingandplanningprocesse®f the line departmentsi.e., PWD Waterand Sanitation Jrrigation,
PublicSchoolsandHospitals;

2. Infrastructure, includingW & (i NXiffrastziduré sQchas strengtheningpublic buildingsand flood
protectionsand Wy & yi NHzCsilictizaéFofed@st and early warning systemsand developmentof
climateresistantcrops;and

3. Qapacity building, includingupdating building standardsand training to enforce them, and public
awarenesgampaigns.

3.1.8 TechnicaBudies andAssessments

The list of key studies to be carried out to support the above policy, institutional and investment activities
is provided below.

Table7: Disaster Risk Management List of Studies

0-6 0-18 18 months

Sttt months | months | & beyond

Policy / Regulatory

Conduct a mapping of existing sources of data-Harard Risk an
Vulnerability AnalysisHRVA and assessments at various lev X
and gaps (KSDMA). The State has a 1:50,000 scale asses$r
hazard and vulnerabilities. The need for preparing a f
resolution HVRA and identifying the desired scale is a requiren

The required studies are, develop benchmarks and baseling
conducting detailed HVRA of the state. Prepare a term of egies
for conducting a detailed HVRA at the desired scale.

Conduct a study to explore sustainable financing options for [
preparedness, and response and to establish a sustain X
financing mechanism

Develop a Comprehensive Disaster Risk [EingnStrategy fo
Kerala Policy reform and financing instrument recommendatio

Examine the feasibility, and celsénefit of¢

4.1 Incentivizing homeowners/SMEs to buy catastrof
insurance to protect their assets/businessesncentives could X X
indude rebates on property tax, stamp duty.

4.2 Insuring critical infrastructure assets
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List of studes

0-6
months

0-18
months

18 months
& beyond

Institutional

Conduct an institutional and regulatory assessment for enfor
the Kerala Municipality Building Rules including legal
administrative proceduresconstruction quality, supervision, ar
certification systems. (ULB)

Institutional Capacity Assessment Mapping of Key state
institutions and Training Needs Assessment Study (KSDMA).

Investments Planning

Conduct a detailed statevide vulrerability assessment of critic:
public infrastructure and assets to site/location specific haza
(Nodal Department: PWD, LSGD PWD, DDMA, KSDMA)

Integrating Ecosystem Approach to DRR through developr
programmeg; Pilot study (LSGs, KILA, KSDMA)

Assess the Capacity of the State and District EoCs includin
EWS and develop a roadmap for strengthening the syst
(KSDMA)

. Crowd management: Kerala has numerous religious and
religious festivals attracting large numisesf individuals.There
are basic protocols laid for crowd management in the St
Rudimentary potocol exists butrequires significant investigation
into effectiveness This study will recommend minimum nonr
negotiables for crowd management to be prescribed in
religious and norreligious festivals of Kerala.

. Shifting from explosive use to pyrotechnics: Use of expldaige
crackersin festivals is a long continuing practice. The Stat
seeking viable and acceptable alternatives. A study needs t
conducted b identify the requirements of the festival organise
and viable safe alternatives needs to be identified

. Quarrying: There are numerous quarries in the Stétat follow
explosive type quarrying considering the cost required
adopting other lessedestructive type of methods. Explosive ty
guarrying is known to increase the probability of landslides in
immediate adjoining landslide prone areas. A study needs ft¢
conducted to identify suitable and viable alternatives that does

increase dndslide probability.
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3.2.1 Introduction

Kerala is flanked by the Western Ghatse ofthe 36 globabiodiversity hotspots; on the East and the
Arabian sea on the West. The tropical evergreen forest on the Western Ghatsopical monsoon
climate and the long coastline with an intricate system of backwaters along the coast make Kerala a
unique geographical and environmental location. The urban and rural areas Stdteare interspersed

amid biodiversityrich ecosystms in a ruralrban continuum.

Kerala has three natural regioms coastal lowlands, midlands and highlands; four major rock formations

T crystalline sedimentary laterites and sediments forming the leying areas and river valleys; ten soill

types derved from the laterite base; and twelve distinct agrimatic zones. There are 44 rivers, of which

41 flow westward as the terrain shifts from the hills to the coast. All the rivers are rainfed and tend to
have little or no flow during the summer montha.tbtal, there are 1,750 river sdfiasins and 4,452 mini

g GSNBEKSRad 2KAfS y2yS 2F GKS NAGSNB FINB ylLaGA2yl §
between 150 kr250km long: Chaliyar, Bharathapuzha, Periyar and Pamba rivers. There are also
badkwaters and lagoons along the coast. Kerala is endowed with several wetlands, including three Ramsar
sites - Sasthamkotta Lake, Ashtamudi and VembaHKate Wetlands. Although, as per the Wetlands
Conservation and Management Rules (2017) of the Ministgnefronment, Forest and Climate Change
(MOEF&CC), the list of wetlands (above 2.25 ha) excludes forests and coasts, these are also to be soon
notified as wetlands in the State. There are mangroves in some of the coastal districts. AlPbtise SO

are in he northern district of Kannur. Finally, there are 33 Important Bird Areas (IBAS).

Even outside of these declared egocSy a A G A @S | NBI & FyR F2NBaGax YSNI €
it is gifted with varying soil profile, rich vegetation, distiagro-climatic zones, vibrant climate, dynamic

hydrology, distinct geological domains and terrains and different mineral deposits. Therefore, economic
developmentg agriculture, industrial, infrastructure, urban, rural, tourigwill have to be embeddeahi

this rich natural environment. The twway interaction, i.e. economic development depends on the

natural environment and the natural environment must bear the impacts of economic development, is
significant and pronounced in the Kerala context givemaisow land strip and dense population. Given

this context,scientific land use planning focusing on sustainability is a high priority for the State.

3.2.2 Institutional Framework

The Department of Environment undertakes activities related to the protection comdervation of
environment through its three wings the Directorate of Environment & Climate Change (DoECC), the
Kerala State Pollution Control Board (KSPCB) and the Kerala State Biodiversity Board (KSBB). Each wing
has their stipulated activities. Fanstance, conservation and protection of wetlands, coastal zone
management and undertaking various technical studies on climate change are carried out by the DoECC.
Pollution abatement and regulatory activities are carried out by the KSPCB. The congmepfatio
biodiversityrich ecosystems is carried out by KSBB which is a statutory body that performs facilitative,
regulatory and advisory functions on issues of conservation, sustainable use of biological resource and fair
equitable sharing of benefits of usd bio-resources. Per the Biological Diversity Act (2002), there is a
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decentralized biodiversity management system with the National Biodiversity Authority (NBA) at national
level, State Biodiversity Board at state level and Biodiversity Management Cesnét local level.
Further,sinceenvironment is a crossutting sector, several other departments like Agriculture, Forests,
Mining and Geology and LSGD, as well as institutions like the Institute for Climate Change Studies (ICCS)
also are key stakehodus.

3.2.3 Impact of 2018 Floods

Broadly, the impacts of 2018 floods to the natural environment differ based on their geographical
location. In the hilly ranges, the major impacts in the forest areas have been landslides. While 209
landslides were reported byavious Forest Divisions, a total of 342 landslides occurred in the Revenue
Department marked land extents. Some of these landslides dr&r@ in length and 2(B0m average in
width. Landslides were predominantly seen in slopes above 22° and most comnveeehe22°- 28°
slopes. Majority of the landslide sites were along the fringes of forests, indicating that forest
fragmentation disrupting slope continuity was a major causal fattor.

In the midlands, plains and coastal areas, major environmental asaeésleen impacted. The overall
impacts of floods on the wetlands have not yet been studied. Nevertheless, due to flooding, wetlands
have received sizeable quantities of wasteaccumulation of weeds, garbage, mud and silt, debris,
sewage, sullage and othppllutantst that have changed the organic composition of the water bodies.

Of these, the Vembanad Kole, a Ramsar wetland, has suffered the largest impacts. The midlands and plains
have also received the rich top soil roff from the highlands. These habeen collected and used by the

local community to meet their needs. Damages to wetlands/coastal resources were also noticed in
Vembanad, especially Thottappally, Kochi bar mouth and Munambam bar mouth. Decrease in native fish
diversity and catch were repted. Solid waste accumulation, especially plastic, in the spawning and
feeding grounds was observed. Mangroves at Mulavukad, Vallarpadam, Vypin, Mangalavanam,
Kumbalam, Nettooi/alanthakad, Pallippuram, Chenganda, Cheranalloor, Vechur north and Kumarakom
were affected due to plastic and other solid waste accumulation.

Biodiversity impacts have also been extendivét is estimated thaf771 different landscapes, including
riverine, forest, plantations and agricultural fields were affected. The impactais¢apes will have more
longterm bearing on biodiversity as this leads to habitat modification.

In 2013, the IUCN identified and validated 25 key aquatic biodiversity areas in Kerala which holds
significant number of threatened species of conservationcesn. Of these, eight aquatic systems have
been severely impactedThe major ecosystems affected were the riverine ecosystdmgact, he
degradation of river banks due to removal of riparian vegetation, land use change and unscientific
construction osmall check dams has aggravated the flood situation. The natural assets of rivers that have
been impacted include:

Rocks in the river bed in the hilly areas close to the landslide locations.

Erosion/deepening of the river.

Fall in both the surface and tlagjoining suksurface water table along selected river stretches.
Changing course of rivers in a few locations.

Formation of sandbanks along the river. Rivers, irrigation canals and drains became heavily silted,
which increased turbidity of water for houseld wells and river flora and fauna.

=A =4 =4 =8 =9

35Kerala Floods and Landslides 2018, Rapid Damages and Needs Assesmte@0R8, Government of
Kerala/World Bank/Asian Development Bank, September 2018.
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The impact on forest ecosystems is marked by soil erosion, loss of humus and widespread destruction of
the riverine vegetation. The problem is largely visible in areas where heavy rainfall has occurred. There
were limted losses of certain larger animals like tigers and elephants:disastter observation of birds,
amphibians, reptiles and fishes indicate losses, which will be impact the population in future, as any
change in habitat and landscape will take time foe gpecies to recover. Rapid assessments appear to
reveal that the impact was more on the invertebrates, e.g. insects, than on animals. An adverse impact
on the invertebrates would result in adverse impacts along the food chain for animals.

Damage and LossAs per the PDNA, the total damage, loss and recovery needs estimated for the sector
were as follows:

Damage Loss Total Effect Total Recovery Needs
(Rs crore) (Rscrore) (Rscrore) (Rscrore)
26 0.04 26 148

*The data includes forestry as a subswabdf environment sector.

3.2.4 MajorLegacy andurrent Issues

The environmental factors contributing to such a disaster and the subsequent impacts/damage were
analysed Considering the magnitude of floods, certain negative impacts are only to be expected.
However, there are certain prexisting factors that have likely contributed to the devastating nature and
extent of flood impacts.

1 Growing population pressures and constraints of land availability that have resulted in largescale
conversion of unsuitable lahfor habitation purposes e.g. in the immediate vicinity of the rivers.

This is due to inadequate land use planning policy, weak enforcement of land use codes and disregard
of environmental factors during construction. The number of landslides in tlest®was much less
compared to similar steep areas that were open to human activities. In particular, road construction
is seen as a major reason behind a number of the landslides.

1 Information gap, including a lack of research on ecology, environmentageament and ecgystem
conservation, about landsliderone areas and vulnerability hotspots in the hill ranges, as well as the
inadequacies in the use of such information in decisitking (e.g. locating habitation and quarrying
activities) aggravated thimpacts.

9 Lack of sharing of environmental data amongst various departments, institutions and agencies in a
manner that it can be gainfully utilized for improved environmental decisiaking. Utilizing the
existing data for formulating better developmemhtstrategies also was not practiced.

9 Limited coordination between the Department of the Environment and other important departments,
particularly the LSGD, Mining and Geology and Water Resources, in order to mainstream
environmental considerations in deiia-making and implementation processes of these
departments and their line agencies.

1 Weak capacity of the institutions under Department of Environment, especially the DoECC, and
therefore ineffective management of environmental issues, particularly irfighdyat the zonal level.

1 Absence of conservation and management plans for-smtsitive areas such as coastal areas,
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mangroves and wetlands, undermining resilience of community in the vicinity.

1 Non availability or ineffective waste management systenaliag to poor solid waste management
across the State. In particular, the use of renyclable plastics and other similar materials resulted
in large amount of debris in the water bodies during the floods. The clogging of drains due to these
plastics reslied in localized flooding.

1 Absence of proper sewerage networks and sewage treatment plants led to the dumping of liquid
wastes in water bodies. During the floods, the absence of appropriate practices worsened the
impacts. Inadequate wastewater and solidste management services not only affected the quality
of life in urban areas, but also impacted water bodiewhich are valuable economic, environmental,
cultural and heritage assets surrounding the urban areas (backwaters). They also led to deleteriou
environmental health implications. Likewise, inadequaterm waterdrainage systems limited the
ability to urban areas to deal with flash flood events.

9 Absence of a protocol and expertise to manage asbestos waste that were generated due to the
damage cased by landslides and floods.

1 Owverall, lack of adequate attention on addressing issues related to land, groundwater and surface
water contamination that may have aggravated the impacts of the floods and landslides

3.2.5 Proposeddpproach

Risk drivers noted awe contributed led to negative environmental impacts and contributed to flood
losses. Therefore, recovery through creating resilient environmental measures would help in addressing
disaster risks and reducing impacts of future disasters. This sectiodésdhe list of policy, institutional

and investment interventions that will be required to address the environmental dimensions of disaster
risk management. The proposed interventions will build on each other chronologically by:

1 Strengthening environmeal data and knowledge.

91 Developing institutional technology and partnership capacity.
1 Developing Ecsensitive Policy.
1

Integrating relevant agencies and commuriyel stakeholders working on building resilience.

The following areas have emerged as Kay environmental interventions that need to be addressed in
the context of building resilience.

3.2.6 Specific Interventions
3.2.6.1 Policy interventions

State Biodiversity Strategies and Action Plafhe National Biodiversity Action Plan (NBAP) at national
level andthe Kerala State Biodiversity Strategies and Action Plan (SBSAP) at state level are the principal
instruments for mainstreaming biodiversity and for implementing the-CBD Strategic Plan for
Biodiversity 2012020 and the 20 UN Aichi Biodiversity Targdts successfully conserve ecosystem
services, biodiversity should be integrated at all levels of policy and decmsi&img processes of
development. Necessary policy guidelines/orders may be given to all biodiversity managing line
departments and organigions to implement SBSAP. KSBB is proposing to establish a Biodiversity
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Information System, which will be a single window source for all biodiversity information concerning
Kerala linking databases established by different institutions, departments awdrsities.

Banning specific uses of throwaway/single use plastic materif@lkstic usage is universal and diverse in
Kerala. Disposal of large amounts of plastic waste through incineration or landfilling is Rioieecty.

The leachate from some of ¢hplastic material causes the introduction of chemical substances to flora,
fauna and humans. Further, during the floods, Amodegradable plastics caused several problems. For
example, clogging of drains and nallas due to plastic wastes resulted izdoctiboding in many areas;
deposition of plastic and micsplastic waste in wetlands, rivers and other water bodies caused danger to
marine and freshwater biodiversity, as well as reduced the carrying capacity of the water bodies. Given
this, it is necesary to consider a ban on single use plastics for certain géesexample, carry bags,
plates, cups, tumblers, forks, spoons, thermelsated products and decorative items. Alternatively, a tax
could be levied on single use plastic material. The listapined or taxed items should include plastic
coated items such as flex boards, which caused significant waste accumulation and disposal problem in
the aftermath of the floods and landslides. A list of alternate sustainable materials shall be providgd alon
with the ban. The concept of Extended Product Responsibility (EPR) shall be introduced on plastic
materials.

Extended Producer Responsibility (EPR)technical committee should be established to identify the
products that can be imposed with the EPRilisy to reduce waste generation. EPR should be initially
introduced on a list of articles and then scaled up based on the learnings from the same.

Ecosensitive area conservation policjreas of ecological importance in the State, such as the hill sange
(Western Ghats), the coastal ecosystems (mangroves and beaches), the wetlands (Ramsar sites and
others) and the river ecosystems are facing excessive population pressures. An overarching policy would
be required to limit further degradation of such esensitive areas and to restore areas that are currently
degraded. For example, there are several quarries in the hill ranges, many of which are illegal. Since these
quarries create soil disturbances that facilitate landslides, their activities should bagedrbetter

through appropriate policy and regulatory actions. Where recovery strategies are required, these should
be site specific, ecriendly and based on a landscape and ecosystem approach to disaster risk reduction,
such as the use native vegetatifor riverine area protection and slope stabilization, or the adoption of
GS@2 ¥S¢ YSOK2R2f23ASa FT2NJ NRI R O32synaitiviNale®si A 2y | YR

Declaration of state wetlands under the Wetlands Conservation and Management Ridldsaft list of
wetlands in theStatehaving area above 2.25 ha has been identified. These wetlands are important for
building community resilience. Once declared, these wetlands would contribute towards strengthening
the resilience as their management wouldd in line with the Wetlands Conservation and Management
Rules. For instance, there would be adevelopment zone of 50 metres distance from the boundary on
the landward side around each declared wetland. This would provide the required buffer for fongtec
the communitysurrounding these wetlands during extreme precipitation events. These wetlands are
expected to be notified by November 2019.

Safe rebuilding of affected aread o ensure safe rebuilding of affected areas, the following measures
should ke considered:

91 Slope protection should be ensured at the time of developmental activities. A review of Kerala Minor
Mineral Concession Rules, Panchayat and Municipal Building Rules in tune with the State Disaster
Management Plan and hazard zonation must &mssured, especially considering biodiversity,
hydrological parameters.

1 Identification of origins of perennial streams and conservation of watershed areas should be
implemented.

73



1 Natural hazard zonation map at the cadastral level should be made avaiddedl Self Government
Institutions and District Planning Committees to ensure that construction of buildings and siting of
development projects, especially sensitive one like mining or check dams, do not happen in hazard
zones or vulnerable areas, espabi for landslides and floods.

9 Slope protection should be ensured at the time of developmental activities. A review of Kerala Minor
Mineral Concession Rules, Panchayat and Municipal Building Rules in tune with the State Disaster
Management Plan and hazhrzonation must be ensured, especially considering biodiversity,
hydrological parameters.

3.2.6.2 Institutionalinterventions

Strengthening the DoECstitutional strengthening of the DoECC, patrticularly establishing its zonal
presence, is critical. The respsibility for managing environmental issues within tB&atelies with the
Department of Environment in general, and the DoECC in particular. The responsibility for coordinating,
monitoring and evaluating implementation of the State Action Plan on Clintsede (SAPCC) also lies

with the DoECC. The institutional capacity of DOECC is weak, particularly in terms of their zonal office
presence acrossthgtated ¢ KS 529/ / Qa YI Yyl 3ISYSyid STFF2NIa | NB fI
since they do not haveonal or fieldbased offices. Their role in integrating and coordinating with the
other sector departments has so far been limited, particularly in terms of its zonal presence. Therefore,
the institutional strengthening of the DoECC through establishmenwffafes in the North, Central and
South Zones is imperative for effectively managing environmental issues and overseeing environmental
programs across th&ate.

Audit Cell:An internal audit mechanism will be established within the DoECC to reviewstitional
effectiveness of various statutory bodies working under the DoECC. This cell will also remind the various
institutions about the need for coordinated efforts in achieving SDGs.

Institute for Climate Change Studies (ICC®)e ICCS must be igi@ated with and developed as a
technical support centre of the DoECC. As part of the rebuilding initiative, the ICCS can revisit regulations,
policies and strategies of various development sectors based on SAPCC. The ICCS could also undertake
and disseming research on the impacts of climate change on key development sectors of the State. As
part of this, it could compile relevant studies and make it available in the public domain within a specified
timeframe.

Availability and sharing of environmental dataand information: As part of institutional reforms in
environmental management, improving the availability of environmental data and information would be
undertaken. Relevant primary data and information would be shared so that for these can be gainfully
used for decisiommaking across departments. This would be a part of the esestoral open data
initiative being planned under RKDP. As part of this, there should be a proper linkage between the DoECC
and State Council for Science Technology, and Envaopraspecially to strengthen data projects like

the ENVIS.

Further, there would be initiatives to strengthen-éhabled supervision, monitoring and reporting
systems on environmental management across 8tate The DoECC and the various authorities are
responsible for a number of initiatives that constitute the environmental management irSthee

Further, the DoECC is also responsible for the SAPCC. These initiatives require regular supervision,
monitoring and reporting. The current approach would Beihabled, streamlined and reports would be

made available for improved decisiomaking across all sectors.
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Conservation and management of coasts and wetlandshere is a need to designate technically
competent field functionaries to monitor the consenati and protection of coasts and wetlands.
Towards this, an institutional arrangement is required designating the Social Forestry Wing of the Forest
Department to actively engage in the management, protection, monitoring and conservation of the coasts
as wdl as the wetlands. Management strategies for the same will also be formulated.

District level monitoring mechanism for wetland&dentified wetlands will be managed by a monitoring
mechanism in the district level. The district level monitoring mechanightcemprise an expert member

from CWRDM, Environmental Engineer from the SPCB, a nominated member from District Panchayat and
a nominated member from fishermen community. Social Forestry division of Forest Department will be
coordinating this monitoring chanism under the leadership of a Revenue Officer.

Green Technology Centersvery household in Kerala has multiple possibilities for application of greener
technologies such as household composting, solar energy and resource recycling. Technicgad@ésista
ecofriendly building practices can also be provided by such centres. Green Technology Centres could be
established in local bodies, where young people could be trained in the installation and maintenance of
green technology. This concept couldibi#ially tested as a pilot project and replicated subsequently, as
relevant, based on lessons learned.

3.2.6.3 Investmeninterventions

Implementation of the Integrated Coastal Zone Management Projethis is a World Barfkinded
project which works with coast@ommunities and other stakeholders. The objective of the project is to
restore and conserve coastal environs and to reduce pollution, thereby ensuring sustainable livelihoods
and upscaling economic benefits of ecosystem services through community getrtiol This project is
viewed and evaluated through stdystems viz. environment and resources, society and economic
development. All of these interventions will contribute towards building the resilience otdastal
SOz2aeaidtsSvyaod ¢KS G20t o0dzRR3IASG Aa Hyn ONRNBao®
Multiple investments to conserve th8tateQa ( KNBE S wl YhembidagerBeitfattiohRlanyof
three Ramsar wetlands has been approved by the Ministry of Environment Forests and Climate Change.
Budgetallocations have been made and approved activities are expected to be initiated very soon. These
investments would not only conserve the wetlands but also contribute gainfully towards building
resilience of communities in the vicinity of these wetlands.

Implementation of LowCarbon Economy project€ostsbenefits of areaspecific lowcarbon economy
LIN2E2SO0G&a a4dzOK a &/ FNb2y bSdziNIf aSSyly3aFrRAE yS
implemented in other districts as well. Similarly, gnpmoting more energy production from renewable
resources like solar and wind, the State can take steps forward to achieve SDGs.

The following is the table of interventions along with the proposed time lines and expected outcomes.
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Table8: Environment Actions and Results Framework

(18
L (0-6 (0-18 | months Expected
Activities
months)] months) & Outcomes
beyond
Policy / regulatory
Enhanced mainstreaming of
Establish a Biodiversity Information Sys biodiversity to mplement the
- ) UN-CBD Strategic Plan for
as part of the Kerala State Biodiversity X N~ )
Strategies ad Action Plan Biodiversity 20122020 and
g the 20 UN Aichi Biodiversity
Targets

Banning specific uses of .

h sinal lasti " X Reduction in volume of plast
throwaway/single use p aS.tI.C materla S waste generation and impac
through a Government notifation

Reduce waste generation

Extended Producer Responsibility (EPR through identifying products

. X . .
policy that can be imposed with ER
liability
Enhanced conservation of e

Ecosensitive area conservation policy X sensitive areas to contribute

towards increasingesilience

District level mechanisms to monitor X Enhanced management of
wetlands and coasts wetlands and coasts.

Slope protection rules in turn with State

Disaster Managment Plan ensured and
natural hazard zonation mapsade
available to Local Self Government X Safe rebuilding of affected
Institutions and District Planning areas.

Committees to ensure that construction
does not happen in hazard zones or
vulnerable areas
Institutional

Enhanced capacity to inform

Institutional strengthening of the DOEC X X and provide recommendatio

particularly establishing its zonal presern

on environmental/ climate
change issues at the field le
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Internal audit mechanism estabhed
within the DoECC to review the various X
statutory bodies working under the DoE

Increase in institutional
effectiveness

Increased availability of publ

Institute for Climate Change Studies (IG relevant and highguality

integrated with and developed as a X climate research on

technical support centre of the DoECC. regulations, policies and
strategies

Streamlined use of data
X X /information for effective
decisionmaking

Environmental data and information
availability and sharing to be transforme

Declaration of state wetlands under the Improved functionality of the
Wetlands Conservation and Manageme X wetlands for enhanced
Rules resilience
Establishing and maintaining IT enableg Streamlined oversight and
supervision, monitoring and reporting | X X management systems for
systems on envimmmental management effective decision making
Green Technology Centres under Local Rebuilding a sustainable
Govt Institutions X Kerala by shifting household
into green technologies
Investment
Integrated Coastal Zone Improved coastal zone
Management Project X X X management that results in

enhanced coastal resilience

Multiple investments to conserve the Improved functionality of the

A0l G308 GKNBS wlva X X X Wet_lgnds for enhanced
resilience
Implementation of lowcarbon economy Better use of natural
LIN22SOGa o0S®3d &/ |t X X resources and more
aSSylFy3alrRAED sustainable localities

3.2.7 Technical Studies and Assessments

Guidelines on landslid@rone areas and critical vulnerablhotspots in the hill rangesthere have been

past studies on landsliderone areas and critical vulnerable hotspots undertaken by organisations such

as the National Centre for Earth Sciences Studies (NCESS). The natural hazard vulnerability maps availabl
with KSDMA should be used as a basis for guidelines to be used by various departments and licensing
authorities to determine the suitability of particular areas for specific development activities. Regulatory
frameworks like Municipal/Panchayat Buildifgules and Minor Mineral Concession Rule shall be
reviewed based on this to ensure that the risk of disasters can be mitigated through proper planning.
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Additionally, there are distance regulations such as 1 km from Protected Areas, 50m from the nearest
habitation and 7.5 m from the boundary of nearest property. These would be reviewed in the context of
the available studies. Further, these Guidelines would be constantly updated with new information
available so that the clearance decisions have a sciebtfts.

Study on mining impactsA study on the impacts of mining on ground water level and destabilization of
slopes is critical. This would be undertaken by institutions like the NCESS to develop safe and sustainable
mining practices. Expected budget & crore.

Lowmaterial use and ecdriendly construction: Reducing dependence on materials sourced from
guarries would have to be done as they are resulting in negative impacts on the hill ranges. The use of
natural materials in construction would have teduce in time. A study would examine alternative
approaches to construction to progressively reduce dependence on quarried materials.

Updating Kerala CZMP in line with the new CRZ 2019 notificatidre new CRZ 2019 notification was
published on 18 Janwary 2019. Soon, the MOEFCC would require the states to update their CZMP in line
with the new noatification. Some of the provisions of the new notification are oriented to support tourism
and therefore requires the strengthening of the resilience measuygsrbject proponents. For example,
certain construction activities in CREZones have now been permitted. Therefore, the Kerala Coastal
Zone Management Authority (KCZMA) would have to strengthen its clearance conditions so that there is
greater resiliee built into the project.

Planning studies for Kuttanad regiorClimate projections (IPCC AR5) have predicted a sea level rise of
1.8-2mmby 2030. Studies have revealed that about 169 sq.km. would be inundated due to a one metre
increase sea level imd around Kochi regio#f.Agriculture and related activities in Kuttanad region are
expected to be severely affected by this sea level rise. This has major implications on the habitations
their houses, their livelihoods and related activitide and arand the Kuttanad region that is expected

to be submerged. With the expected increase in rainfall intensity, a number of coastal cities would also
be prone to water logging and flooding. Planning studies would be undertaken to examine how this
progressive lsange would be addressed in Kuttanad region. These studies are imperative to ensure the
resilience of the Kuttanad communities.

Updating the Kerala State Action Plan on Climate Change (SAR®@GE€)rocess of updating the SAPCC
2014 is ongoing and would m®mpleted by December 2019. Once done, the implementation of SAPCC
2019 would commence. This would involve not only the environmental sector but other sectors too.
About 32 stakeholders (line departments, agencies and R&D centres) have been involveatimgume
SAPCC.

Medium- and longterm impacts of disaster on biodiversityPreliminary postisaster studies on
biodiversity and ecosystem impacts revealed that the invertebrates, like insects, have been adversely
affected. Invertebrates serve as food foumans and are key elements in food chains that support birds,
fish, and many other vertebrate species. An adverse impact on the invertebrates would result in adverse
impacts along the animal chain. Further studies are required to determine the natuteextent of
damage and determine the remedial measures. Interlinkages with agriculture and fisheries sectors would
also need to be explored as part of such a study. This could lead to a detailed action plan for recovery and
improvement of biodiversity. EO G SR o0 dzR@®.( 2 T p N

Studies of rivers and canals leading to the Ramsar wetlaMibile the management action plan focuses

on the Ramsar wetlands per se, there is a need to study rivers and canals that lead to the wetlands. For
instance, the VembanaKole wetland has 8 rivers feeding into it. These studies would result in identifying

36 Fifth Assessment Report, IPCC.
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upstream preventive and management measures that would reduce the impact on the wetlands.

Impacts of floods on soil/land, ground and surface water contaminatioimhere isevidence of
contamination of groundwater due to the 2018 floods. Further, due to damage on sanitation facilities,
there has been a contamination of both ground and surface water bodies. The nature and extent of
contamination across th&tatewould need tobe studied and remedial measures identified. As part of

this, the likely presence of PCBs and PAHs (used in transformers, lubricants and other heat exchanger
uses) would also be studied.

Implications of prevailing hazardous, medical andwaste managementpractices in the context of
disasters:These three types of wastes are regulated under the the Environmental Protection Act. There
are several waste management practices, which are prevailing in different parts &ftaie A study
would be undertaken tareview the ongoing practices to determine how these practices would be
managed in the context of disasters.

Study to examine the issue of asbestos in the context of damage to roofing material caused due to the
disaster would be doneThough asbestos is baed, it was in use in the past, particularly as a building
material in construction, e.g. roofing. During the recent floods and landslides, there were damages that
could have released asbestos fibres, which are injurious to health. There is no protoit@ faandling

of asbestos in thé&tate There are also no facilities available for their proper disposal. This study would
examine how to handle the issue of asbestos as relevant to potential disaster events would be done.

Table9: Environment List of Studies

Activities 0-6 0-18 18 months
months months & beyond

Policy / Regulatory
Guidelines on landslidprone areas and critical X
vulnerable hotspots ithe hill ranges

Lowmaterial use and ecériendly construction X X
Updaing of Kerala CZMP in line with the new CRZ 20] X X

notification.

Planning studies for Kuttanad X X
Updating the Kerala State Action Plan on Climate Chg X

(SAPCC)

Medium- and longterm impacts of disaster on X X
biodiversity

Studies of rives and canals leading to the Ramsar X X
wetlands

Study of soil/land/ground and surface water X

contamination due to 2018 disaster

Study on the implications of prevailing hazardous, X X
medical and evaste management practices in the
context of disasters

Studyto examine the issue of asbestos in the context { X X
damage to roofing material caused due to the disaster

79



3.3.1 Public Investment Management Profile of Kerala

The overall public investment magement (PIM) profile of Kerala is notedtie tablebelow.

Table10: Public Investment Management Profile of Kerala

Total public investment (Rerore RS.1480 Total public investmentg 2.3%
(201617) crore GSDP) (20167)®
Total Capital budget Expenditure| RS.101Q Capital expenditure overrun 109.%06
(20162017) (Rscrore)® crore (20162017) 9*°
Private infrastructure finance RS. 2.555 Centrally sponsored schemes (| 87; RS.
(2018}t crore value and number, Capital 20.30
6 projects Account)? lakh
Cost overrun of State sponsored | 21.0% Cost overrun of Centrally 16.9%
infrastructure projects¥p*3 sponsored infrastructure
projects @o*
Net Devolution and Transfer of 31.3% Total déot stock poGSDP) 30.206
Resources from the Uniooof (20162017y¢
revenuef® Grants from the State to LGUs| 7.2%
(%of revenuej’

37 Government oKerala government statistics (262617) Includes the sum of capital outlay, KIIFB revenue,
externally aided projects armntrally planned schemes.

38 |bid

%9 Reserve Bank of India and staff calculations.

40 bid. Ratio of actual capital expenditure to capital budget estimates (using PEFA methodology).

41 Database of Infrastructure Projects in India 2018.

42 Kerala Finance Accatis (2018). CSS/Central Plan expenditure in capital account, part of capital outlay.

43 Ministry of Statistics and Programme Implementation (2018). Indicator refers to the original cost divided by the
anticipated cost.

44 Ministry of Statistics and Programrimeplementation (2018). Indicator refers to the original cost divided by the
anticipated cost.

4 Reserve Bank of India, current Rs. Net refers to Gross devolution and transfers minus repayments of loans to
center and interest payments on loans from cenfertal revenue is the sum of total revenue receipts, recovery of
loans and advances, and miscellaneous capital receipts per RBI methodology.

46 State Planning Board, Kerala Economic Review (2018).

47 Reserve Bank of India, current Rs. Total revenue is thefiotal revenue receipts, recovery of loans and
advances, and miscellaneous capital receipts per RBI methodology.
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Disaster risk exposur&/€risk 2.0 Human Development Index 0.784
Maplecrofi)*® (2017§°

Losses due to natural disasters 6.5% Firms expected to give giftsifo | 77.%%
(YGSDPY government contract% 20145j*

3.3.2 Introduction

NARIAYI GKS AYFNIAGNHZOGdzNE Il L) G2 &dzadl Ay YSNIf I
in public investmentsKerala has made important progress in see@@nomic development to datand
is distinguishing itself by its high human development. Going forward its transition to higher income status
will require a quantitative and qualitative jump in infrastructure, which is currently constrained by low
levels of public investments (298 of GSDP in 2018017 and a lower bound estimate of X@for 2017
2018 based on the latest budget da¥) Y SNI f I Q& O dzNNB Y iihe datiohaNdseraleiis f 2 6 0
5 %of GDP while the average of States is%@& GSDR as well as by internationatandards. Emerging
economies such as Mexico spend an average26b6#GDP while countries like Colombia and Thailand up
to 6 % of GDP®. The Government recognizes this public investment gap and has established the Kerala
Infrastructure Investment Fund Bod (KIIFB) to help address this issue, but this alone might not be
sufficient. Leveraging more private infrastructure finance is another solution in light of largely untapped
potential. The current level of publjgrivate investment is very modest (6 peojs totalling Rs. 2.555
crore).

Enhancing the allocative efficiency of public investments to maximize the secionomic development

impact. These scarce resources are spread thin across angeseing project portfolio reflecting

institutional fragmentéion and bottom up approach to project identification. Capital budget allocations

seem to be more driven by the recurrent demands of numerous constituencies, agenci&paaidl

Purpose Vehicles (SPMsther than based on the evolving development pties of the economy or the

potential socieeconomic impact of the projects. The over concentration of public investments in one
subsectort roads (3% X S@Sy GK2dz3K (GKS {4G1QGSQa NRBIFIR ySig2N]
average, is an illustratn of the potential to improve allocative efficiency through a more strategic and
stringent appraisal and prioritization framework.

48Verisk Maplecroft (2018The Climate Change Vulnerability Index evaluates the susceptibility of human
populations to the impacts of clate extremes and changes in climate over the next three decades. It combines
exposure to climate extremes and change with the current human sensitivity to those climate stressors and the
capacity of the country to adapt to the impacts of climate changeinex score is presented on a scale-d00

where 0 represents highest risk and 10 represents lowest risk. For Kerala, the average of the following five cities was
taken: Kochi, Kollam, Kozhikode, Thiruvananthapuram, and Thrissur.

4World Bank (2017).v&rage of the subnational values of three dimensions: education, health and standard of
living. In its official version defined at the national level, these dimensions are measured with the following
indicators: Education measured with the variables Meamng/of schooling of adults aged 25+ and Expected years of
schooling of children aged 6; health measured with Life expectancy at birth and standard of living measured with
Gross National Income per capita (PPP, 2011 USD).

50 UNDP (2018). Kerala Post Disableeds Assessment.

51World Bank Enterprise Surveys (2014).

52 Preliminary estimates does not include KIIFB and Externally funded expenditure due to data availability.

53|MF Capital Stock Database (2015). Capital expenditure is used as a proxy meatatewhseiverage using

w. LQa frasSad @rAtlroftS RFEGF®
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¢tKS NBaAftASYOS 2F YSNIftlFIQa AYyFNI adNHzOGdINE ySSRa
risks (Maplecroft Mmate Vulnerability Index). Climate related extreme weather events such as floods,
RFEYlIF3ISR + adzomaidlydAlrf aKINB 2F GKS {GFrdiSQa lFraaSia
the 201819 Annual State Plan outlay for reconstruct®dimhe freaiency and severity of such extreme

weather events and losses are expected to increase due to climate change based on the IPCC scenarios.
The Public Investment Management Framework would benefit from being upgraded to become more
climate informed, through aystematic screening of the climate risk exposure and resilience of major
infrastructure projects.

¢CKS 2LISNFdA2ylf STFFAOASYOe 27F YSNI | cnsidetiddgené A O A y ¢
important implementation delays and cost overrun of pjects, affecting their socio/ economic return.

Centrally sponsored projects have on average a cost overrun ofddsba-vis 21%for State sponsored

schemes. These are conservative estimates based on the data available as many projects do not even
repoNIi G KS |Y2dzyd 2F O2ail 20SNNHzya Ay (GKS FAYFIYyOAl f
of State sponsored projects are very high, reaching an average of 24 months compared to their initial
schedule. These delays and cost overruns significadty dzOS G KS NBGdzNYy 2y GKS { i1

Transparency and accountability of public investment management are improvilegeraging the
{GFr3SQa adNRry3 a20Aalf OFLAGIEXE L/ ¢ O2YLISGSYyOASa |
by RKI. KFB is publishing its projects on its Website. In the wake of the post disaster assessment the
Kerala State IT mission started mapping public and private assets, which could form the back bone of the
{GF0SQa Lzt AO Ay@SadyYSypgd. F yR FaasSa RFEGFIolFasS G2 o

3.3.3 Trends in Public Investment
3331 YSNIf 1 Q& LlzotAO Ay@dSadySyid STF2NIa

TheStateof Kerala with a population of 33.4 million people, had a Gross State Domestic Product (GSDP)

per capita 0ofRs.171,780 in 201&017. In recent years, Kerala has taken ingnat steps in socio

economic development, with the highest Human Development Index in the country as of 2017. In fact,
YSNI £ Q& 1dzYty 5S8S@St2LIYSyid LYRSE &K2dzZ RSNA 6AGK (
NI yIAYy3d A HowdvarKerdll @A n QB G K (26 NRA | oniraie&y Kdlowy O2 Y S
level of public investments, estimated at 2@of GSDP for 2018017 and a preliminary 1%for 2017

2018.

¢CKSNBE FINB YlIye FTOG2NER 4 LX & Ay nng pdaseltheLhiefddzof A O
Minister sets investment priorities taking into consideration the fiscal anchors put forth by the
Department of Finance derived from the Medidfarm Fiscal Policy Plan. The State Planning Board
develops the fiveyear plan and the anral plan, integrating the project proposals from the different
administrations and Special Purpose Vehicles. The Board also carries out an annual review called the
FyydzZ f SO02y2YAO NBGASES 6KAOK Aa aSyd dG2jet I NI ALY
proposals are reviewed by the Board at two stages. First at the concept stage, based on the project profile

and then at the appraisal stage, based on detailed project report. Following administrative sanction, the
corresponding funds are released WhetDepartment of Finance to the line department/implementing

agency. In the absence of accrual accounting, the annual cash releases cover payments for both ongoing

54The Annual State Plan outlay for 2a8is Rs. 29,1500 million.
55 Global Data Lab (2017).
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projects as well as for the preparation / start of new projects. This makes it difficoietisely estimate
the fiscal space available for new investments.

In the implementation phase, each sector agency implements investment projects, either directly or
through SPVs, while the Planning Department provides implementation monitorindyjauith the
Planning Board. Project monitoring focuses mainly on inputs and outputs and feeds into the annual
economic review. The evaluation function is very nascent, and the planning department is in the process
of setting up a division for project evaltion. There is currently no evaluation policy in place that would
provide common standards, guidance, and processes across sectors and actors. The feedback loop of
project monitoring and evaluation into the following planning and budget cycle is notrsgtite nor
documented, thus only marginally contributing to improve allocative and operational efficiency of public
investments. The figure below attempts to illustrate the main actors and phases.

Figurel4: Public Investment Acts and Process

Priorities Allocation &
Fiscal anchor & Depgrtment selection phase
planning phase of Finance ]
Planning
Board
Ministry
of I
Finance | | Fiscal limits (MTFF)
Planning
1 Department
Sector
b Agencies
Special
Purpose
Vehicles )
Monitoring & evaluation phase Implementation phase

Source: elaboration based on interview with Government agencies.

YSNI f I Qa Lzt AO Ay@SaidySyda INBE FAYylFIYyOSR GKNRdJIAK
LINE280Ga FAYIYOSR (i 6uN®,ded KIFE] éelirally flzidlet Sdheies abd ektBrmally ¢
FARSR LINRB2SOlad 9@0Sy (GK2dzaAK YSNIfIlIQa 20SNItf OF L
investments remain low by Indian standards and international standards for an emerging economy
YSNI f I Qa 2@SNItft G20 f ohofas GIDO, with/capBah autiapngaiing luprtBedzy G &
largest share of investment with 7/ followed by KIIFB with Z&, externally funded projects with%

and centrally sponsored schemes witPo{see kelow figurey®. Preliminary estimates from the latest

budget point to a total investment of 1%8of GSDP for 2032018. This reduction is largely driven by a

56 CSS/Central Plan expenditure in capital account, part of capital outlay.
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decrease in capital expenditure. Compared to other Indian States, Kerala has the highest HDdy itowev
has the T lowest level of public investment in the counfyThe blic investment national average is 5
%of GDP while the Stateise average is 4%of GSDP

Figurel5: Breakdown of Public Investment in Kerala
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SourceWorld Bank Staff elaboration based on Government financial accounts.
Note: New and enhanced KIIFB began disbursing from 2016 onwards. CSS is part of capital account.

*Preliminary estimates, does not include KIIFB and Externally funded expenditure dtseaweadability.

Ly fA3IKG 2F YSNIfElQa t2¢ LlzoftAO0 Ay@SaildySyidz GKS D
for financing large scale infrastructure proje®tsThe anendment of 2016 also empowers the fumdth

innovative funding structurespproved by the Reserve Bank of India and the Securities Exchange Board.

As can be seen on the figure above, the share of KIIFB financed projects has been increasing, yet the total
level of public investments as a share of GSDP has remained rather coasthidw. There is thus

potential to leverage additional resources for productive investments, including from the private sector

and by creating more fiscal space. Beyond the level of public investments, it is essential to also improve

the allocative and ogrational efficiency of these investments to ensure that they generate sufficient
economic and tax returns to be sustainable

3.3.3.2 Allocative efficiency of Public Investment

¢CKS I tt20FGA0S STFTAOASYO& 2F YSNI I Qéavadzénfah O NB &
crowding out effect of public investment by the growing current expenditures, as shown by the low and
declining share of public investments. While the investment cycle process is well defined and fiscally
disciplined, there is evidence of laallocative efficiency driven by oveoncentration of investments in

one subsector (roads) and an institutional fragmentation, resulting in scarce investments being scattered

57 Please not that in this case Kkerpublic investment is defined as the sum of capital outlay, KIIFB investments,
centrally sponsored schemes and aid from abroad. For the remaining of the States, only capital outlay was used.
8KIIFB invests in both social and physical infrastructuregtsajat are worth more than Rs. &re
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across a large project portfolio. Quantity is being emphasized over qualitycydarty regarding roads,

as Kerala has one of the most extensive road networks in India, yet the leading cause of unnatural deaths
in the State are road accident$Maintaining such a large road network becomes indeed increasingly
difficult and costly, paicularly in the wake of climate change.

Recent evidence points to the crucial raleéstment effectiveness and public capital productivity play on

Fy SO02y2yvyeéQa LROSYOGAlFt 2dzildzi FyR 2@SNY ff onddzof A O
as the cornerston&® [ 221 Ay3 Of2aSteée i GKS RAAGNAOdziA2Yy 27
services made up 8% of capital expenditure, followed by social services with%and lastly non
development expenditure. In terms of economic seegictransport, particularly roads and bridges, had

the largest share of expenditure in 202617 with 35% followed by general economic services with 25

%and major and medium irrigation and flood control wit@#see below figure).

Figurel6: Capital expenditure share by category 262617
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The sector concentration is less acute in the KIIFB portfolio. As of September 2017, the KIIFB &sproved
9100 crore projects with the road sector receiving the highest share of investment 3.0ollowed
closely by Industries (1699), Water Resources (1329 and IT (12.%9 (see below figure). Latest available
data points to an overall capital outlay 0$.R8,339 crorein 20162017. The crossutting nature of KIIFB

and its stringent project preparation and vetting process can help improve the allocative efficiency of the
{Gr38Qa AygSaiyvySyidao

59 Based on interview with the of the Secretary Public Works Department (PWD).
pDeJong,J.etal. 2067¢ KS 9FFSOG 2F t dzof ACOL ¥ BRAK MISIMNE | ® K¢ @ dzBzNI YIS |
Working Paper 2021.
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Figurel7: Approved KIIFB projects by sec (2017)
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Source: Kerala Investment Infrastructure Board (2017).

LYRSSRY (GKS {G4FiSQa fft20F0A0S STTAOASYyOe asSsSya dz
multiple SPVs competing for resources also hinders a more strad®gi integrated resource allocation

focused on public policy objectives, such as improving mobility and clean multimodal transport, instead

2T AylLlzia &adzOK & 1Y 2 FecondnticRidveloprdghttatiddrivey fSridsiiehc & NI L
will require increasingly investing in cresstting policies and programs that transcend the administrative

silos and imply coordination and cooperation. The planning and project selection process may need to be
revisited to enhance prioritization and incentivizellaboration, including by introducing an options

analysis to screen competing demands in terms of their impact andeffesitiveness to achieve a policy

objective. This would also be an opportunity to introduce a more stringent readiness filter anthgecli

screening to improve operational efficiency and enhance project resilience and adaptation as discussed
below.

3.3.3.3 Operationakfficiency opublicinvestment

¢CKS 2LISNIGA2YIE STFFAOASYOE 2F YSNI Il Q& thidking AO Ay Q
delays and cost overrun of projects, affecting their socio/ economic return. It is important to address the

overall operational bottle necks as there is empirical evidence of a positive correlation between public
investment efficiency and the quigi of institutions$?, thus resulting in higher quality infrastructure and

robust economic growtt§?

B, | NK2dzYASX Y®I YR 20KSNARZIZ HA{MyK Ndtydzo!f ANR QlyyD S/aiddySiyNih DEF 1
Policy Paper 18/09 (Washington: International Monetary Fund).
2gal1Ay3 tdoofAO LYy@SaadyYSyid a2NB 9FFAOASYy(dzZé LacC {GIFF
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Measuring the efficiency of public expenditure is not straightforward. It requires comparing the inputs
(capital budget), the outputs (assets created antbgaand the outcomes (economic and social impact).
One upstream proxy indicator is the overall cost overrun of infrastructure projects that are centrally
funded and are worth more than Rs 14.70 lakh. In the case of Kerala, recent estimates point toadin ove
cost overrun of Rs. 3750 crore, representingescentagecost overrun of 16.94 above the national
average of 144% In terms of delayed projects in months, Kerala has 21 delayed projects with delays that
range between 9 and 31 months (see belowf@). Regarding State funded projects, there are currently
252 incomplete works that are past their initial completion date totalling a budgeted amount of Rs. 1.491
crore (only those worth more than Rs. 1 crore are accounted for). The total cost ovefr@tetefunded
projects amount to 226* and average implementation delays are 24 months. In terms of cost overruns,
bridges had a cost overrun of 25 while buildings and roads incurred cost delays of 20ahd 14.1%
respectively

Figurel8: Cost overrun of centrally sponsored projects by State
(Rs. 14.70 crore and above, 2018)
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Note: Includes only projects worth RsOld®reor more. Manipur was excluded from the graph given that its cost ove
percentagewas 1,38%%(Outlier).

CKAA ftaz2z FFSOGa GKS {0 G§SQa 0 dzR3 S8 wsinye2008
2009, while its total expenditure deviation has been c@l%oover the same period. However, in rece
years the absolute capital expenditudeviation changed drastically from an unéeecution of 1%

63 (Cost overrun is the anticipated cagtriginal cost of a project)/original cost of a project.
54 Only accounts for proggs to which information was available (77 out of 252).
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to an over execution of 86 between 20152016 and 2012017, which in a casbased accounting
system is likely to lead to arrears affecting contractors and future bids.

For the latest availale year, total expenditure overshot the initial budget by¥® Applying the
international Public Expenditure and Financial Accountability (PEFA) assessment framework
Pillar one-Budget Reliability Kerala would score a B for indicator-IPKAggregee expenditure
outturn)®® and a C for indicator R (Expenditure composition outturlj. Looking closely at the
absolute deviation of capital expenditure, outturn reached 2@8%n 20162017 driven also by th
conservative forecast of loans and advancesthyy State government. In terms of indicator-3
(Revenue outturrfy, Kerala scored a D in terms of its aggregate revenue outturn and a C for val
AY NB@SydzS O02YLRaAGAZ2Yyd ¢KS YIFAY RNAXGSNI -2F
reverue such as social security and welfare contribution and other social contributions.
contributions come in the form of fees government employees pay for insurance and other se
provided by the government

3.3.3.4 Resilience giublicinvestment

Thered ASYOS 2F YSNIfFQa AYTFNI AGNHzOGdzZNBE ySSRa
to climate risks and susceptibility to natural disasters, floods being the most common. Arourfd
2F YSNIflQa fFyR | NBI Atdcts HiNFogs3ip td 50 FartherdReaKeral
Aa I OftAYFGS OKFy3aS K2GaLRd O2YLI NBR G2 G
Vulnerability Index, which currently stands at 2.09 for the whole Sfafhese risk factors wer
highlightedby the 2018 floods.

In macroeconomic terms, upper bound estimates point to a total loss of%36F Y SNI f I C
recovery needs currently stand &s. 30,800 crore Around2.6 % of its GDP was immediately lo
because of the floods. These lossés@S (G KS LR GSYydAlf G2 KAYRS

specifically at sectors of the economy, the infrastructure sector was the most affected by the

and has the highest share of total recovery needsX{R400crore) (see figure on left, Hew.). Looking
within the infrastructure sector, the transportation sector was the subsector that needs the

recovery funds (see figure on right, below).

85 Aggregate expenditure outturn was between 90 % and 110 % of the approved aggregate budgeted expenditure in
at least two of the last three years.

56 Variance in expenditure composition by programathministrative or functional classification was less than 15 %

in at least two of the last three years.

57 performance is less than required for a C score and variance in revenue composition was less than 10 % in two of
the last three years. Kerala had 89@#urn in each of the three years examined.

88 The Climate Change Vulnerability Index measures the susceptibility of human populations to the impacts of
climate extremes and changes in climate over the next three decades. It combines exposure textierates

and change with the current human sensitivity to those climate stressors and the capacity of the country to adapt to
the impacts of climate change. The Climate score is presented on a scale eftiere 0 represents highest risk

and 10 represerstlowest riskKerala is currently in the@5 range.
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Figurel9: Share of disaster effects and Figure20: Recovery needs by infrastructure
recovery needs by sector subsectors. Total recovery needss R.5,400 crore
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Source: UNDP Kerala Post Disaster Needs Assessment (2018).

The damage of roads alone is estimated toR®10,000 crore In termsof budgeting, the floods are
likely to have a negative impact on revenue generation. According to preliminary estimate
revenue deficit could increase Bs.313.32 crore representing an increase by a factor of two compi
to the 201819 original eBmate. The frequency and severity of such extreme weather events and I
is expected to increase due to Climate change. Currently there is no such climate risk and re
AONBSYyAy3a Ay YSNIfIFQa Lzt AO Ay O Stadieyodlafge pryject
focus more on the environmental impact of the project. Despite the fact that Kerala is highly vuln
to natural disasters and most of its public investment is directed at public works, resilience
consideredinthep NA G AT I GA2Yy FyR | LIINI AalFf FNIYSg2N
re-building a more resilient State, would warrant upgrading the current public investment manage
system to make them more climate informed and the resulting infrastrigctaore resilient. This woul
include the systematic climate risk screening of major infrastructure projects, the climate-wistiag
of project proposals and their economic and financial analysis as well as an integrated infor
system, including ggagging of projects and assets.

Table1l: Assessment of Essential PIM features (Kerala)

ﬂ Strong Moderate ﬂ Weak

Key Features | Effectiveness Strength
Legal limits exist on deficit, debt, and guarantees through tlediiim-
Term Fiscal Policy Plan (MTFP) in compliance with the Kerala
Responsibility Act (2003). The MTFP is presented in the
legislature and fixes targets for all fiscal variables. Furtherm
YSNIEFQa {GFdS CAyl yOSON 2 YK
financial position and make overall recommendations. However, tf

Fiscal anchor
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is an implementation gap. The fiscal target for the capital buc
informs the planning process but does not represent a strict ce
used for project prioritization. Athe budget allocations are casl
based rather than commitmerbased it leads to resources beil
spread thin over the project portfolio and time.

Investment
planning
guidance

&

Stateg AdaS YR aSOG2NIt LXIlya SE]
provides strategic guidance for schemes and public investme
including centrally sponsored schemes and fordigmed projects.
An annual review, sent to Parliament along with the budget propd
provides an overview of the implementation of the plan amdjor
projects. Reporting is uneven across departments and more foc
on inputs and outputs than on policy or project outcomes. 7
Planning Board and the departments issue guidelines for
submission of plan proposals, including schemes and projgcthed
departments. The plan is gender and child sensitive and aim
incorporate the SDGs. Plan submissions are now done online thi
http://www.planspace.kerala.gov.irof which aggregated informatio
is available to the public. The submissions do not distinguish bety
schemes and projects and the readiness and quality of th
submissions and reporting vary greatly by departments. K
infrastructure project database is publicly available and ptesimore
granular information on the guidance and project status. The
Memo envisages the development of an integrated, transparent
participatory public investment management database, which cc
0dZAf R 2y YR AyidS3NI G &ndYeletage.the
3S2aLd GAFE YIFLWAY3Ik LRNIIFE Odz
centre.

Formal
appraisal

Project appraisal is uneven. The Planning Board and the departn
issue guidance and templates for project submission at concept a
decision stage (administrative sanction). There do not seem t
central unified rules and regulations on project appraisal proce]
and methodologies. The KIIFB has recently issued robust pr
appraisal methodology for specific sectors. The methodplagludes
cost benefit analysis, feasibility studies, demand analysis

environmental management plans per the Kerala Infrastruct
Investment Fund amendment of 2016. These requirements v
legally incorporated in the Kerala Infrastructure Investménind
(Amendment) Act of 2016. The Public Works Department is currt
upgrading its guidelines for the appraisal of road projects.

development of common rules and standards for the appraisal of |
projects, incorporating Climate risk and resiliemeeecommended.
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Independent
review

Central review exists and is done by the Planning Board and by
for their respective projects. There are published criteria and pipe
of pre-approved projects on their respective Sites. However, detai
project design, results framewaorks, costs and feasibility studies ar¢
publicly available, nor are the results of the reviews of these proje
While the central review is independent from the departmel
proposing the projects, it is still part of the ygrnment. The curren
central reviews can therefore not be considered fully independent
the lack of detailed project information available to the public dq
not enable an independent assessment of the projects.

Project
selection &
budgeting

Thereare high level selection and prioritization criteria for schen
and projects (often included in broader schemes), including thrg
the plan and through the budget process. However, detailed sele(
criteria in terms of project options analysis, affatility, return on
investment and readiness are not explicit nor publicly available.
high concentration of capital investment on roads,
underinvestment in maintenance as well as the large cost and |
overrun of projects indicate the lack of sefieity and project
readiness and the potential for a more stringent project selection
prioritization process. KIIFB is introducing project selection criteria
I OONHzt £ | O002dzyiAy3a 2F LINR2SO{
the pipeline.

Project
implementation

There is an implementation gap, as evidenced by the important de
in project implementation (24 month on average) and casterrun.
Centrally funded megaprojects face on average a cost overrun of]
percent State sponsored projechave a cost overrun of 21 percer
The State government does provide a list of projects facing de
however, fundamental information regarding specific time delays
O02a0 2@OSNNHzy FNB YAaaiy3d F2N
efforts there is a lack of adequate and timely progress repc
including on the central cfine portal PlanSpace. CAG also highlig
numerous issues with project implementation and SPVs, inclu
payments arrears, incorrect reporting of expenditure, import:
reallocations of funds within the year, procurement issues, and lac
compliance with project management and reporting guidelines.

Procurement

Robust procurement guidelines exist, angbmcurement is already
developed. There is a unifiedpeocurementplatform where tenders
are updated every 15 minutes. Procurement capacity is uneven aj
departments and delays are important, particularly for construct
and civil works. The Government aims to strengthen the procuren

framework through a law. A merdetailed procurement assessme
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is recommended to inform the reform and build capacity where |
most needed.

Asset
management

The budget and accounting systems are cash based and not ac
The State IT Mission is currently in the process ofcgdimg
government assets, starting with government offices, electri
networks. Roads and other public infrastructure could follow. 7
would provide a digital and gdlocalized asset registry that would
useful to optimize asset management, maintenarand disaster ris|
prevention. This would also require a unique common ID for pt
investments from their planning stage to the asset deliver
integrating both physical and financial information.

Completion
Review &
Evaluation

While elements omonitoring and review are embedded in the plg
the State does not have a comprehensive evaluation policy as
There exists Concurrent Evaluation and Monitoring of Scheme|
selected departments which are meant to directly feed into i
programming ad budgeting cycle. However, these were forme
introduced in 2017 and have only been implemented acros
departments so far. Likewise, the disclosure and feedback log
evaluations could be strengthened.

. Transparency

The State has a waedlstablisled right to information framework
introduced by the Right to Information Act of 2005. Howev
operationally while there is a centralized portal that compiles all
requests, it is out of date and request and responses are rarely r
public. The proactie disclosure of information pertaining to publ
investments and projects could be strengthened along the pro
cycle. The development of a unified and public project portal
envisaged under RKI would be a major improvement.

. Climate smart

Therewas no evidence that the most recent fiyear plan or it
guidelines effectively support strategic screening or prioritizatior
major projects in terms of climate risk and resilience. This is a pri
2T wYL 6KAOK FAYa (2ceByfiihsifaarSing
it in country systems, such as public investment management ar
rebuilt stronger. Regarding adaptation and mitigation, strategies w
included in the recommendations provided by the working gre
charged with formulating the plan.eala does have a State Acti(
Plan on Climate Change that is aligned with the 2008 National A
Plan for Climate Change (NAPCC). Furthermore, Kerala is curre
the process of implementing the Energy Conservation Building (
(ECBC). The ECBCKsSt OSy (i NI € A2 FSNYYS)

energy efficiency in the commercial building sector.
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3.3.3.5 Main Recommendations

T 9yKFyOS LlzotAO Ay@dSaitaySyidazr Y2NB Ay fAYyS 6A0GK (F
a high middleincome economy,including by leveraging more publicivate partnerships and
investments.

1 Improve the allocative efficiency of public investments through a more stringent-ssader vetting
and prioritization process for high impact, affordable and ready projects, basetbrmal and
transparent criteria and reviews.

9 Issue unified and upgraded regulations for project preparation and appraisal, based on KIIFB and
international good practice to enhance operational efficiency and development impact.

91 Integrate systematiclimate risk and resilience screening in these regulations, starting with major and
risky projects.

1 Develop an integrated project processing and monitoring platform, available to the public and
building on the initiatives of PlanSpace, KIIFB and theaggaoig of public assets and infrastructure.

1 Ensure that each project and related asset has a uniqgue common ID, compatible with the plan, budget
and accounting classification for effective monitoring and maintenance. Open it to the public for
crowdsourcingand monitoring.

1 Develop a State policy for the evaluation of public investments and institutions, includiagtesx
mid-term and expost evaluation.
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3.4.1 Background

&
National and sutmational governments around the worlc #
are promoting open da initiatives to facilitate improved
access to data services in order to improve governar
and citizen awareness. In Kerala, there is currently
systematic way in which even basic data in a number
key sectors is made accessible in open, public,yaisl
ready formats. Such a coordinated and collaborati..
effort across the Government could result in major efficiency improvements and usher in the foundation
of a new range of applications using modern technologies. This approach could not only sagariivg
future disasters such as floods but also help put $tateon a leadership path as freeing basic data in
appropriate formats could in turn unleash a creativity revolution in the IT-starsphere and the youth
of Kerala, providing new types afidwledge services for its population.

oc
®

3.4.2 Proposed Activities under a Kerala Open Data Initiative

1. Create Publidbomain Contentildentify and categorize existing data in each Agency to determine
data that can be freed in the public domain. Facilitate releg@ncies to collate data, create/update
basic datasets (e.g. through data creation workshops using Open Street Map, Google Earth, basic GIS,
spreadsheets, etc.) and learn about options for how these can be sorted (e.g. those that can be in
public domain ad those for internal use), served, and access&dfocused effort to remove
inconsistencies in data pulled from different agencies (based on a predesigned and approved
guidelines) would be taken up before making that available in public domain. The opemtcan
include tabular data, geospatial data, visualizations, other data and-meltia documents.

2. Evolve a comprehensive framework for the Open data project through stakeholder discussions:
These should cover the formulation of guidelines for dataming and removal of inconsistency, data
visualisation and datase(product service development)

3. Strengthen Open Online AnalysReady Servicedzacilitate the hosting of services and cataloguing
of other relevant services from global, national, Kerstate, and other agencies. This could be
implemented by strengthening the Kerala Spatial Data Infrastructure (KSDI) which has been started
to host these kinds of services but currently does not do so in the public domain in appropriate
analysisready formas using open data Application Programming Interfaces (APIs) and appropriate
Open Geospatial Consortium (OGeEjvices. Attention also needs to be given to reduce restrictions
in using the data (e.g. eliminatj passwords, etc.) and using appropriate licensing (e.g. from Creative
Commons) to make it truly open data and to encourage innovative uses. An example of an open data
platform is the Malawi Spatial Data Platform MASDAR://www.masdap.mw/ where you can
access basic publdomain data across government agencies as thumbnails, online maps,
downloadable GIS shapefiles, or as open online services.

4. Application Development/FacilitationDevelop a Kerala Data Visualizati®latform (e.g. prototype
http://spatialagent.org/Kerald) to illustrate how publicdlomain data can be pulled in from services
from several agencies. This can build on increasingly powerful global datadridnobservation and
global institutions that collate data from countries around the world, and also include data from
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national, state, and other sources "= ©=0
These applications can take th “_-_--_
form of web portals, mobile Apps
interactive ebooks, and . T h
customizel dashboards to support = e e et
specific decisions at all levels
These applications could be
developed both by government
agencies (e.g. for coordinatec
reservoir  operations,  water
resources planning, transport anc
urban  planning, agricultural : Sty jemyond P
services, service omitoring, etc.)
as well as by others. Thes ‘
applications could also move : RemematsEnegy Do st s
beyond data provision to include
powerful new ways toanalyse
these data using models, clou
analytics, modern artificial
intelligence solutions (e.q.
machine learning, deep learnig
and additionally make sucl
analytics available in the public
domain through this initiative
through script repositories such a
GitHub or other analytic APIs. Th
applications could borrow from a B
wide range of free data scienct = ' e [——
libraries to allow for mdern
visualization of, and interaction
with, complex data customized tc
be intuitive to support decisions.
5. Outreach: Develop a range of
Kerala Open Data Apps throug
government and nosgovernment
initiatives, hackathons  (e.g
through the Kerala Staup
Mission in IT), open data jams; ¢
book youth competitions and
challenges, etc. These can t
based on using the open data AP
and web services from the Kerala Open Data In|t|at|ve and the products developed (including
interactive data visualizations and cted interactive content) can also be featured by the Kerala
Open Data Initiative.

Protected Areas Forest Cover / Loss / Gain Earth Engine NDVI Analysis

Earth Wind Map

Open Street Map Data Ocean Buoys

Average Annual Precipitation

All this work can be phased to grow from some initial set of basic themes (e.g. climate, water,
environment, disaster management, forest, landcover, infrastructure, etcijetatively include more
agencies, data, and more advanced analysigly services.
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3.4.3 Benefits

¢KAa FOGADGAGE O2dz R 0SS I ONRUASHeli 2LIEKE 2SOBYLRE Wi

LIN} OGAOSQ 6 AGK NB atdeiv ihénthsdA concértedeffof acigs dépaitments ® traiyA NE&
embrace this concept with the appropriate safeguards (e.g. on privacy, data security), will allow Kerala to
join the ranks of just a select few parts of the world (&.@land that have become leaders in this field.

1 Improve creation of, and access to, open, free putiimain data services:
o Improved systematic cataloguing of available potentiaig¢ful free data in the public domain
from global (e.g. NASASE, NOAA, ECMWEF, UN, World Bank, etc.), national (e.g. India WaRIS,
etc.), and statdevel sources (incl. from government, academia, CSOs, private sector, etc.).

o CILOAfAGIGSR ONBFGA2Y 2F ySg ONRGAOIET REFEGE FC

development.

0 Improved access to these data as online Services in the public domain in aredgsi®pen
formats

o Improved use of the data to generate information and knowledge to support decisions
through analysis and visualization. Some examples:

o Improvedflood forecasting and early warning systems

o0 Inputs to Decision Support Systems (DSS) for Integrated Basin/Watershed Planning

0 Inputs to realtime DSS for operation of water infrastructure (e.g. dams in a basin context)

1 Improved technology for provision @& new range of modern government services especially as
connectivity inevitably improves even beyond the current levels in the coming years. These could
include the use of this open data and analytics foundation to spur the deployment of other
G RA & NHzZLOGSAGOKS/ 2 f 234 S48 6SPad AYyOSYyGAGAT Ay3 2NJ dzAAy 3

1 Improved public awareness to critical issues and options. Improved transparency of the government
and ability to build beneficial knowledge partnerships. Improvedagrement of youth and diaspora
02 O2yGNROdzGS (2 GKS {GFdSQa ¢StFINBO®

The Kerala Open Data Initiative supported by an appropriate Government Order, strategy, action plan,

and initial resources could help bring about a quiet revolution in the State in tefmsodernizing the

way unfettered data can help connect institutions to solve current and future challenges, taking

advantage of opportunities that are already present in Sete.
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Figure21: Types of Data
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Agriculture
Agricultural Areas

Socio-economic

Population Distribution
\ e

+ other Demography,
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Environment

Forest Health

+ wetlands, coasts,
water quality, air quality,
dumpsites, toxics, soil
health, biodiversity,
ecological services, sand
mining, aquifer health,
etc.
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Figure22: Kerala State Water Data and AnalytiCentre
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Chapter 4: Key Sector Priorities Under RKDP

This chapter details areas of critical reform and investments across sectors and departments that have
suffered the worst damage from thidoods and where the impact on enhancing resilience will be most
significant. The chapter is a de€dfve intothe particular key sector priorities themselves; going into detail

of the sector, how it was impacted by the floods, major legacy and currer@sdgbat hampered its rapid

recovery, a proposed sectapecific approach to resilient rebuilding, specific interventions to support this

approach, along with supplementary technical studies and assessniegntssectors covered are

Integrated Water ResourcéManagement, Water Supply, Sanitation, Urban, Roads and Bridges,
Transportation, Forestry, Agriculture, Animal Husbandry and Dairy Development, Fisheries, Livelihoods

and Land.

4.1.1 Introduction

Kerala is blessed with ricendowment of water
resources. It has a high average annt
precipitation of approximately 3,000 mm and he
44 small and medium rivers, several lakes a
ponds, a vast stream network, as well as ma
springs and extensive wetlands. However, tf
natural gstem of water resources varies botl
spatially and temporally, resulting in occasion
floods and droughts, as shown in the figure on tt
next page. Within the same year, seasonal variati
in rainfall is quite remarkable. The bulk of rainfall
received during the southwest monsoon, whictk
typically sets in by June and extends up

September. TheState also receives heavy rain:
during the northeast monsoon, from October t
December. Approximately 90 of rainfall occurs
during these six monsoon months. Thagh

intensity storms during the monsoon mont
result in heavy discharges in all the rivers, while t
LINEf 2y3SR RNE aSlazya
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fall three meters below sea level, all within a Iimeter (km) distance. This combination of intense
rainfall in the high ranges with a drasgtevation difference over a short distance causing peak runoffs,
combined with flat terrain towards the western coast presents the conditions for flooding like that

witnessed in August of 2018.



Figure23: Significant areas of Kafa that experience climate risk
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4.1.2 Impact of 2018 Floods

During the August 2018 flooding, irrigation canals and drains became heavily silted, canal banks collapsed,
and many structures such as cross drains, sluice gates, weirs, check dams, diversiols cesmneere
damaged. The drainage systems in urban areas were blocked due to flood waters carrying heavy sediment
load, compounded by local high intensity rainfall. Gushing waters spread deep into the habitations,
aggravating the damages to public amivpte assets. Both inland and coastal protection structures were
impacted, which caused salt water intrusion in the Vembanad Lake area

In the case of hydraulic infrastructure, most of the damages occurred in smaller storage systems such as
small damsstorage ponds, diversion channels, embankments, etc. No major damage was reported to
large and medium dams. Nearly 200 storage ponds and 70 minor dams were damaged. Several gates are
now either nonroperational or experiencing severe leakage due to strdtdamage; such as ruptures

in spillways, crevasses, sluice gates, etc. Approach roads leading to dams, site offices, and residential areas
were also heavily damaged.
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As suggested by the PDNA, recovery activities could include integrated water resmaicagement

(IWRM) embedded ina loAigSNY @A adA2y fFAR R2¢6y AY YSNIfIl Qa &dz
IWRM in place it is possible to make proper plans for water safety and water security, based on actual and
planned laneuse, resulting in multipldasin plans. The integrated basin plans need to be based on
sufficient and reliable data, and staté-the-art hydrological models. The recovery process should break
inter-sectoral barriers to establish a holistic and mutudgneficial framework for caalination; and

through doing so, identify best practices from various disciplines that encourage the creation of a healthy

river ecosystem that is beneficial to communities, economies, and biological processes. This RKDP further
develops on the suggesteddor recovery activities proposed in the PDNA through further analysis of the

root cause and through consultations with public and relevant stakeholders.

4.1.3 Major Legacy and Current Issues

Current drivers of 2018 Floods

The challenges presented by watesoairces in Kerala can either be mitigated or exacerbated based on
how they are managed and developed. The severe damages incurred by the recent floods in Kerala are a
conseguence of inadequately managed water resources. For example

1 Poor watershed managemein hilly areas and loose soil from land not covered by vegetation, loss
of natural systems and flood plains along with the extraordinarily high intensity of rainfall over a very
short period, contributed to the landslides in the hilly areas.

The immensesiltation of canals, drains, gates, etc. exemplifies the lack of proper land management.

Poor land use planning over the last decades resulted in increased flood exposure. Vembanad Lake
has been halved to less than 70 square miles over the last few decadl, with increased siltation,

0KS f I {-®Wiag capacilydhasldiminished by thegearters. Similarly, the Kuttanad wetland

has declined by twahirds reducing capacity for moderating floods.

1 Loss of flood plains accentuated the impact of flogdivhich exemplifies lack of master planning and
inadequate attention to the role of naturbased solutions for flood mitigation the areas where
wetlands reclamation was most significant were also the ones to bear the severest of the impacts of
the flood,which exemplifies poor land use and water resources planning.

1 The massive volume of water released by the reservoirs systems highlighted the lack of coordinated
operations and inadequate multipurpose storage capacity.

1 Inadequate flood and landslide wargjrsystems contributed to the loss of over 498 lives.

1 Post flood sedimentation and unregulated disposal of solid waste in rivers resulted in a reduced
carrying capacity and increased flood occurrence.

Although the recent flooding was produced naturallythg heavy monsoon rains, it was exacerbated by

poor management of water resources. The lack of monitoring systems and inadequate institutional
capacity limitstheStateQa | 0 At AG& (2 FYyGAOALI GST F2NBOI &G FyR
optimal and ad hoc response, from one disaster/emergency to another.
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Legacy challenges

¢KS 1 dAadzad wnmy Fi22Ra KIFI@S OFdlrfeaSR G4KS {4l (SQ:
development, and management to decrease its vulnerability to westated risks. This presents a major
opportunity for Kerala and its management of water resources to rebuild and reform in a more sustainable

and resilient manner. To do so requires adopting multifaceted strategies and a range of actions that
combine shortterm measures for rapid recovery with medium to leteym measures to build in

resilience.

Although the State offers great potential for development of water as an economic engine, it has
substantial water resource management challenges that need to be systainataddressed to
accelerate resilient development. The major challenges associated with water resources management in
the State many of which are mentioned in the Kerala Water Policy (2008) and wemmplasized in the
postflood analysis, include thi®llowing:

Water storage and coordinated reservoir_operatioReservoir storage and release, flood control,
hydropower production and utilization of available water has been site specific, reactive, and
uncoordinated. This approach has not allowed forimjited benefits from the multiple uses that a
properly-planned and managed storage would present. Storage in Kerala is also lgnéservoirs only
have the capacity to store less than a tenth of the State's average annual rainfall.

Carrying capacity ahajor water systemsAs noted above, for Vembanad Lake this is reported to have
reduced to an abysmal 0.6 BCM from 2.4 BGi a result of land reclamation causing erosion in top soil
from hills and upstream areas, and poor maintenance of existing st@agieegulation infrastructuré®

Wetlands degradationThe numerous wetlands in the plains have come under threat due to entry of
agricultural runoff causing eutrophication, and encroachment for various uses including constructions,
disrupting the variousecological and economic services that these wetlands provide. Excessive
withdrawal of groundwater in the plains is also reducing the inflows into the wetlands. The management
of wetlands for sustainable fisheries, tourism, transportation, etc. is inadequat

Poor Management of Hill Watershedstadequate management of hilhegion watersheds has led to

range of problems. Higimtensity cultivation in this well populated zone has resulted in increased top soll
erosion, to some extent increased the quantum safrface runoff and sediment yield and reduced
infiltration, IS RAy3 3 (2 R26YyaiNBIY b22RAYy3I> FyR NBRdAzZOSR
The latter is critical to the of villages across the State relying on natural springs, rivulets, small watersheds

as their primary source of water supply.

DeterioratingSurface water qualityKerala has a very highly urbanized population. Many rivers in Kerala
are highly pollutedg above permissible limitg due to inflow of untreated domestic and industrial
effluents, and agricultural runoff. Most industries and latgens/cities are located near the floodplains
that are densely populated, and the capacity of wastewater treatment systems remains inadequate for
treating the effluents from industries and city municipalities.

Groundwater use and qualityn the plains ad also in the midland, groundwater extraction is rampant
and unregulated both for agriculture activities and domestic uses, which is resulting in excessive seasonal

59 Jly 2008 eport of Plnning Commisson

0 Asan example, the damaged Thottappally spillway a leading channel1310m long 365mwide with a bridge-cum-
regulator acrossthe spillway channel, with 40 vents, each having 7.6 m clear span. The original discharge capacity
of the spillwayisabout 1812cumec. The post flood assessment by ateam of Central Water Commisson (CWC)
experts reported that the average maximum discharge passing through the spillway islimited now reduced to 630
cumec, which isalmost 1/ 3rd of the design capacity of the spillway.
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drawdowns, causing drinking water shortage during summer. Percolation of untreated wasteand

other chemical pollutants and liquid effluents from septic tanks is contaminating groundwater. Seawater
intrusion is occurring due to the uncoordinated withdrawal of fresh groundwater from coastal aquifers.
Monitoring and treatment programs are nded to protect users of groundwater and the crops being
irrigated. Although restrictions have been proposed by the central government to regulate extraction,
enforcement is inadequate.

Sand guarryingJnregulated sand quarrying in rivers and watersheddédso bank erosion, lowering of
the water table, and created other environmental problems.

Coastal erosionCoastal erosion in Kerala has destroyed hundreds of homes, forcing families into
temporary shelters, many of whom have been stuck there for séwarars now. Experts say a major
factor for the erosion is, ironically, the series of seawalls built by authorities along the coastline to prevent
the problem. The cyclical nature of the erosion has traditionally meant that sediment swept out to sea is
later deposited back on land. But the seawalls prevent the latter from happening. Other factors have also
been cited, including a 2017 cyclone, as well as intensive sand mining along the coast.

Climate change: f A YIF S OKIy3aS O2dz R ifies)ifGE&iNGd confinues sNisubll Q& @
I O0O2NRAY3I G2 GKS YSNIftF {GFGS ' OlAazy tftly 2y [ fAY
to climate change because of high physical exposure to climate related disastris @ ought prone,

12%is flood prone, 86susceptible to cyclones) and also the India economy and population depends on

Ot AYIFHGS aSyaAraidrgdsS aSO02NR fA1S FINAROdMzZ (GdzZNBxX FT2NBa
potential increase in variability in annual rainfalsd intensity of rainfall events, which could increase the

risk of floods and droughts in ti&tate increased temperatures which could increase water requirements

for crops, forests, and other vegetation, potential for increase in intensity and frequedroyclones, etc.
Geographically, Kerala roughly divides into three climatically distinct regighe eastern highlands

(rugged and cool mountainous terrain), the central midlands (rolling hills), and the western lowlands
(coastal plains). Although the are some commonalities, the key challenges across these three regions

vary as shown in the image on the following page.
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Figure24: Natural Resources Issues in Three Regions of Kerala
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Overarching Challenges

In addition to the fragile natural resources system in Kerala, inadequate management of water resources

anddevelopment also contributest§ SNJ f Q&3 AylFoAfAGe G2 YAGAIFGS NR

g GSNJ NBaz2dz2NOSao {LISOATAOIffes GKSNB FNB 6SI ]

water resource development and management,:i.e

1. Institutions and Policy FramewotklLow capacity of institutions, inadequate coordination amongst
water-related institutions and between various wings of the Water Resources Department, and

a
y

AYSTTAOASYOASA RdzS (2 LI NIPditybpprovedidi 0088y i A2y 27

2. Information and Analysig Inadequate hydrological data base, information systems, and tools for
sound decisionmaking and to enable forecasting and early warning to trigger emergency response;

3. Investment Planning and Implemagtion ¢ Inadequate investments in building resilient
infrastructure, poor operation and maintenance of assets, contributing to economic losses across
sectors during extreme events.

As shown in the figurollowing, the state of water resourcedevelopment and management is a function

2F GKS&AS UGUKNBS Wi SOSNEQ 2N WRSIHUSNXNAYIylaQ ¢KAOK
related risks and its ability to use water productively in various wdégendent sectors. This, in turn,

leads to development outcomes in terms of economic growth and poverty reduction.
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Figure25: Root Causes of Vulnerability in Kerala
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resources cannot be planned, developed and managed in a sustainable manner. The first order impacts
are seen in heightened disaster risks and other environmental problems, in addition to lost opportunities
for growth in the numerous sectors that aregndent on water resources. Ultimately, economic growth

is jeopardized. It is the inadequacies in these three aelgormation and Analysis, Institutions and
Policy Framework, and Investment Planning and Implementagitimat contributed to the disastros
consequences of the 2018 floods. Addressing these areas will help Kerala better prepare for future water
related disasters. The current challenges in each of these areas are described below.
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Institutions and Policy Framework

An enabling institutionalrad policy framework with supporting legal regimes and adequate enforcement

is required for integrated management of water resources. The institutional and governance framework
for water resources management has evolved over time in response to the grewalgnges in the
sector. A decade ago, the government adopted integrated water resource management (IWRM) as the
basis for water resources planning, development, and management. However, the sound Water Policy
(2008), which mandates this approach, hastmeen fully implemented. The objectives of the policy were

to adopt an integrated and mutsectoral approach for planning, development and management of water
resources. The policy calls for using river basins as the basis for planning and emphasinedrtiaace

of comprehensive watershed and water quality management, as well as the establishment of evidence
based planning and monitoring systems to enable appropriate institutional mechanisms and legal
measures for sustainable water resources.

The agenies at the national level that are relevant to water resources management in Kerala include:
1 The Indian Meteorological Department (for weather monitoring and forecasting)

1 The Central Water Commission (for national hydrology standards, centratijtoredflow/level data
and official flood forecasts)

1 The Central Ground Water Board (for collecting and validating data on groundwater levels and
groundwater quality)

1 The National Remote Sensing Center (for improving access to earth observation products and
potential aerial digital elevation model (DEM) creation for {iying areas)

1 The Survey of India (for survey products includingbaséd DEM generation
9 Central Pollution Control Boards (for pollution data and management guidance)

1 National programs such as tiRKSYhat integrated other programs and that finance irrigation and
watershed management activities.

1 At the statelevel, there is a complex array of agencies responsible for water resources management
including:

Water Resources Departme(Htill primarily focused on irrigation and projects)

Kerala Water Authorityfor water supply)

Kerala State Electricity Boafdperating hydropower dams that account for most of the dams in the
State

1 Centre for Water Resources Development and Management CWERMeports to the Kerala State
Councilfor Science, Technology, and Environment)

1 Kerala State Disaster Management Authofitymanage disasters such as floods)

9 Other agencies that play a role, including Kexala State Remote Sensing and Environment Center
Kerala Agriculture DepartmerKerala State Pollution Control Boaahd other institutions at State,
Didrict, Village and communitievels.



https://pmksy.gov.in/
http://www.irrigation.kerala.gov.in/
https://kwa.kerala.gov.in/
http://www.kseb.in/index.php?lang=en
http://www.cwrdm.org/
http://sdma.kerala.gov.in/
http://ksrec.kerala.gov.in/
http://www.keralaagriculture.gov.in/
https://www.keralapcb.nic.in/

The principles established in the Kerala Water Policy have not been fully adopted. The implementation of
the policy is faced with many challenges. There are institutional inadequacies due to the way agencies are
createdand structured for managing water. The multiplicity of line agencies engaged in the water sector
are operating largely in isolation in sectoral (irrigation, drinking water supply, industrial water supply) and
fragmented manner without taking cognizancetbé interaction between the resources (groundwater,
surface water) and the sectors (irrigation, municipal water supply, hydropower, environment) they deal
with, and without considering the potential for esharing of benefits with a cross sectoral apptoac
results in suboptimal performance of the sectors and agencies. The approach of the agencies is largely
WadzLJLX @ 2NASYUSRQT gAGK y2 GGSyldAzy o6SAy3a LI A
issues of the same agency performing multiplicityumctions. For instance, water resource assessment,
water resource planning & water development activities are undertaken bystaeeWRD. This involves
trade-offs. The WRD also undertakes flood control services along with irrigation, which act at cross
purposes. Similarly, th&ate Pollution Control Board, while undertaking water quality monitoring of
rivers and other aquatic resources, is also responsible for pollution control with inherentafé€erl his
reduce the effectiveness of these agenciést there are certain crucial areas of water management that
are left outmanagement of catchments, environmental flows in rivers, overall water resources
management, developing early warning system for floods.

pu

Overall, with so complex an institutional gtture, a multisectoral and crogsstitutional approach to

planning, development, and management of water resources, which straddles sectors, presents a
particular challenge. In addition, water resources agencies lack the human and financial resotakes to

on the massive tasks established in the Kerala Water Policy. Some such potential major capacity gaps are

in the following areas: catchment hydrology; water economics; environmental hydrology; computational
hydraulics, including flood forecasting amindation mapping; dam safety; early warning system for

floods; reservoir sedimentation, and institutional economics. In general, there is a need to significantly
strengthen the capacities of wateelated agencies as indicated above, including WRD, KWSSK,

Y{9.3% Y{t/.Z YR 20KSNJ aidlFdS 3SyOASaod 'a y20SR A
integrated water resources planning at the level of Local Self Governments is grossly inadequate.
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Figure26: lllustrative Diagram of theMultiple Stakeholders in Kerala River Basins
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Figure27: Modernizing Institutional Infrastructure
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TheStateis endowed with a large number of perennial rivers, but there are very few river gauging sites,
which have long duratiotime series data, a prerequisite for hydrological analysis such as assessment of
surface water potential, flood frequency analysis, sedimentation studies, groundwattace water
interactions, etc. Further redgime monitoring of river discharge and stsyis required for flood
forecasting.

Competitions (e.g. Hackathons)

Kerala has witnessed significant alterations in hydrology during the pash 4lecades. The land use in

the Statehas undergone remarkable change not only in the upper hilly, forested catchments but also in
the midland and plains, with plantation crops like rubber replacing natural vegetation in the upper
catchment, and coconut and banana replacing paddy in the midland and coastal plains. This had a major
impact on the hydrology of rivers, especially on the surfageff) base flow, flow regimes, the flood
absorption capacity of the river basins, and sediment load in the river water. However, there is limited
information on the impact of land use changes on catchments and basin hydrology.

A significant partofthne2 g & Ay YSNI fF Qad LISNBYYAFf NAGDGSNE RdzNRA Y 3
of water for drinking water supplies, is due to groundwater discharge into the streams during the lean
season. A large proportion of the water which infiltrates undergroundrdutine monsoon comes out as

stream flows downstream. But there is hardly any research contributing to the knowledge on
groundwatersurface water interactions in river basins of Kerala. Most artificial recharge schemes in the

hilly areas are planned withotiéking this factor into account.



An equally challenging problem is the limited accessibility of data, which does not allow agencies to access
information for planning and management of water resources. This is due to several factors, including
inadequateinformation systems and restrictions to data. Available data are scattered across several
agencies (e.g., Irrigation Department, CWRDM, KSEB, EOC, etc.) and often access to data is restricted,
hampering sharing of information across agencies. Withoutlaa and widely accessible data, it is
simply not possible to properly manage and develop water resources in the State.

Overall, there is a lack of detailed information on water resources conditions that is required for scientific
analysis to properly mayge water resources and plan measures to make more productive use of water
in various wateidependent sectors (agriculture, energy, tourism, water transport/navigation, etc.) and
mitigated waterrelated risks (floods, droughts, sediment, etc.). Reguldectibn and analysis of data
relating dynamics of floods, erosion, sedimentation is required to analyse the potential impacts and to
support forecasts / predictions. Improved information management systems are needed to assimilate,
triangulate and procesdata for this purpose.

Investment Planning and Implementation

The objective of adopting an integrated and nuskictoral approach for planning, development, and
management of water resources using the river basin as the basic unit as stipulated in dke\Water

Policy (2008) is yet to materialize. Multiple investment plans have been and are being made by various
agencies, but these are not yet consolidated, jointly analysed, or integrated, in large part due to the
segmented approach mentioned above. o€departmental sharediision planning and coordinated
operations using appropriate knowledge base, analytical tools, and -stakeholder perspectives
accounting for all potential uses of water and watefated risks is needed. For example, well plathne

and designed muHpurpose storage projects could generate multiple benefits, including generating
power, flood cushioning, increasing water security for irrigation and drinking water, and offering
opportunities for aquaculture.

Amongst the challengeglated to investments are the following:

1 Need for integrated water resources management to unlock the development potential of water
resources, including making more productive use for various purposes (hydropower, agriculture,
fisheries, energy, domestieeds) and reducing waterelated risks and vulnerability of the State to
floods, erosion, sedimentation, environmental water stress and pollution.

1 Inadequate analysis of water availability and use patterns, current and future, and with respect to the
vagaries of changes in weather/climate yaaryearc required for proper water resources planning
and management

9 Limited understanding of the interaction between surface and groundwater management, and limited
application of measures for improved conjungtiuse to ensure water availability for meeting various
uses.

1 Inadequate understanding of several issues does not allow sound investment planning, including:

- The vulnerability of agriculture, aguamarine life, and navigation toflows.

- Damages to livesissets, livelihoods from various flooding/heavy rainfall patterns.

- How much micrenydropower (run of the river or water channels with minor diversions) could be
generated and connected to the grid and / or made available for use in local areas.
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- How reservas should be operated to maximize multiple benefits of watehydropower
generation, flood control, irrigation and water supply, fisheries, and environmental flows.

- Reorienting the current supply side orientation towards demand management.

Additionally,investment programs supporting locally distributed storage are needed to improve the flood
cushioning capacity of the river basins. The disastrous impacts of the recent floods and historic episodes
of droughts stressed the importance of improved watersmeanagement for maintenance of reliable
water sources a lowcost highreward investment. Lakhs of hectares of irrigable lands could be
developed increasing agricultural production across multiple cropping seasons and reducing poverty
levels. Reviving inlahwater transport presents a major opportunity but requires addressing current
carrying capacities of rivers that have been silted, amongst other measures. Other measures that should
be explored include:

1 The utility of water storage systems (ponds, wetaks) during periods of water shortages (A@iny
seasons) and augmenting storage by recycling grey water;

1 Using canals to store flood waters by appropriately regulating the flow when water is not required;

1 Developing customized Bandharas for water sggra

9 Bringing abandoned rock quarries that have the potential to store large amounts of water during
summer months under th&tateQa a G 2NJF 3S ySGg2N] T | yR

1 Above all, measures related to livimgth-nature, restoration of wetlands, and maintenance of flood
plains should also be central to improving tB¢ateQd | 6 At A& G2 NBaLRyR (2
improve adaptive capacity to projected climate change.

The investment needs in the sector are substantial, and public financing alone is insufficient. Mpbilizin
private finance for water is critical for filling the gap, requiring a major coordinated effort. A framework
for financing of the sector is needed, which requires developing a multpregrammeto prepare and
launch projects for publiprivate partner$ips; work with stakeholders to prepare them to access
commercial finance; implement actions to boost capital mobilization. Strategic investments for water
irrigation expansion, hydropower development, and flood protection could be pursued as part of this
framework.

4.1.4 Proposed Approach to Resilient Rebuilding

Water resources management in Kerala presents an opportunity as much as a challenge. To address the
challenges discussed above and unlock the potential, there need to be simultaneous actions to improve
0KS GKNBS Wi SOESNEQ 2NJ WRSIUSNX¥AYlIylaQ 2FY O6A0 LyTF2
and (iif) Investment Planning and Implementation. The specific actions that need to be taken are described
below. With these in place, the ro@ | dz2a S& 2F YSNI I Qad OdzZNNBy G @dzZ ySNI
the State g 2 dzf R 0dzAf R NBAAfTASYyOSed 1a akKz2gy Ay GKS TFA:
WRSGSNNAYFyY(Ga sAff O2yiNRo6dziS 020K (2 poduditesNI Y yI :
which, in turn, will lead to improved outcomes for economic growth.
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Figure28: Towards a Resilient Kerala
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4.1.5 Specific Interventions

The keyinterventionsto addressthese challengesand contribute to sectoral reslience are asfollows:

Table12: Water Resource Management Institutions and Policy Framework

reforms for
improved water
resources
management

Actions Description
Defining roles and responsibilities of variousaastand mechanisms for improve
Institutional coordination;

Restructuring WRD by basin groups to facilitate implementation of Water F
for improved water resources management operations;

Improving planning and operational coordination across agencies includin
WRD, KSEB, KSDMA, agriculture, fisheries, animal husbandry and tre
sectors;

Assessing the institutional capacity building needs of the water sector, incl
institutional reforms, organizational restructuring and human resoy
development.

Evolvirg the institutional design principles to be followed for creating n
institutions for water resources management and bagide water development
and use regulation such as the river basin authority; the overall instituti
structures for integrated wadr resources management at the river basin le
define the key functions of various agencies in the new institutional set up.

A clear distinction between water resources management and water alloc
functions which RBMA should carry out, and the watdated services

The current practice of multiple agencies performing similar functions in the w
resources sector of th&tate and same agency performing multiple functio
which reduce institutional effectiveness needs to be avoided to impr
transparency and accountability.

Representation from LSGs should be ensured in River Basin Manag
Authority.

Implementing measures to improve coordination with national level agencie

Establishing a state level command centre for integrated and effe
coordination of operation of all reservoirs in ti®ate

Capacity building

Developing capacity buildingrogramme for WRD staff and other relevar
stakeholders; and

Collaborating with other river basin management organizations, CW
universitiesand other research organizations for knowledge acquisition
application in planning and investments.
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Actions

Description

Policy framework

Implementing actions detailed in the Water Policy (2008)
Setting water resources management objectives
Establishing effective quajiand quantity regulation and allocation regimes;

Providing incentives for improved watershed management, detention stor
water quality, etc.

Framing policies relating to supply and pricing in irrigation, domestic water s
and energy sectors that eourage efficient use of water and energy resourg
and promote improved financial working of water and power sector, and reso
conservation.

Tablel3: Water Resource Management Information and Analysis

Actions Description
Information Improving data acquisition and knowledge management systems, incl
Analysis reliable monitoring systems (water level, water quality, water use) with adeq

spatial and temporal coverage;

Establishing Kerala Water Resources Managementr#tion System in RBM
with interface with other systems under CWRDM, EoC, WRIS, etc.;

Developing modern management information systems (MIS) for mappir
application of spatial and nespatial data for analysis planning investments ¢
disaste risk reduction/mitigation activities;

Establishing decisiesupport systems for planning investments and monitor,
reaktime operations; and

Improving availability of open, publdomain data and analytical tools (includi
cloud analytics) for ater resources planning and management

Strengthening

Knowledge base

Conducting targeted technical studies, including hydrological and-
morphological assessments of river basins and aquifers, river car
capacity, impact of land use changm basin hydrology andiver flood
discharge; sediment loads, groundwatsurface water interactions, especia
impact of groundwater intensive use on lean season flows, assessme
environmental flows;possiblereduction in groundwater overdraft throug
adoption of efficient irrigation of plantation crops

Assessing water storage capacity of dams, lakes, wetlands and other bo
in the State

Assessinghe impact of climate change on water resources;

Developing master plans for Kuttanad, and other caitiflood plains; and




Developing basin / catchment management plans

Facilitating Establishing ICT data pooling and access systems with hierarchical data
knowledge protocols for government agencies andigic;
322232 among Disseminating data and information for research by external stakeholders; a
stakeholders in Establishing mechanisms for improved institutional cooperation with o
Kerala RBMAs for exchange of information and best practice
Table14: Water Resurces Investment Planning and Implementation
Actions Description
Integrating investment plans across sectors linked to water resources, inclu
identify gaps and overlaps in investments by various agencies and harmoni
Investment tionalizing / dinati lanni dimol tation:
planning rationdizing / coordinating planning and implementation;
Exploring convergence of resources for higher economic returns on investm
and
Identifying prioritizing, sequencing and designing basin4sakin investments.
Targeting invetments for improved flood management, muftirpose dams
Implementing anctiI IO((:jaIIy (_jlstrlbutt_ed st(t)rage, irrigation development, watershed managem
investments wetlands rejuvenation, etc.
Integrating reservoir operations systems for improved management and use
water.

Financhg Strategy:A cross cutting issue is the need for a financing strategy for the sector. Revenue policy
needs to be brought in line with the water management policy and fiscal objectives. As indicated in the
Water Policy (2008), revenue policy in the wasector can be designed to promote efficiency and to
protect natural resources and enhance their value in use, as well as to generate fiscal resources. This
approach could apply to water charges. For example, irrigation water pricing will provide théveden

value and better conserve water, while also providing the finances to secure key operations and
maintenance functions such as dam operation and safety and irrigation water services. The policy could
also apply to pollution charges, with higher cfpas and efficient regulation deterring harmful behaviour

and raising resources for environmental protection. Overall, this approach would provide the enabling
conditions for an incentive framework that better aligns policy and fiscal objectives to driste be
management practices.

Based on the above needs assessment, specific interventions should be implemented in the following
areas:
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Basin Investment Planning

Decision Support Framework for Integrated Basin Investment Planning

T

Compile water data, hydiogical, geemorphological and sedimentation data into a B#sed
information system to consolidate information, interface it with other systems to improve data
analytics and application of results, access to information in the public domain on hiegdrbasis

for research and development activities.

Undertake studies to develop the following: adequate knowledge of catchment hydrelogyff
coefficients & base flow coefficients for different magnitudes of rainfall; changes in Maximum
Probable Floosl of different river basins in the wake of changing land use, and implications for
reservoir operations/spillway design;

Groundwatersurface water interactiongparticularly the impact of reducing paddy area on
groundwater recharge and the impact of gralvmater overdraft on lean season flows

The extent of reduction in groundwater draft possible through efficient irrigation technologies; impact
of land use change on flood absorption.

Undertake special studies to develop flood, drought, and landslide agaposure, and risk maps,
climate resilience, green and grey infrastructure integration, wetlands and riparian vegetation, coastal
Zzone management, water quality, aquifer management, watershed management, river
rejuvenation, riverfront delopment, laneuse management, inland water navigation, sand
mining, saline water intrusion, etc., in addition to Environmental Flow and Dam Safety assessments
(indicated below).

Develop a detailed and robust analytical/modelling framework for balsinrpng and management.
Mapping of all the stakeholders of water and other natural resources in the highlands, midlands and
coastal plains of major river basins to understand how the actions and interests of different water
users within the basin are inteonnected need to be understood for integrated water resources
management planning at the basin level.

Develop integrated basin/catchment management plans, using scenario analysis and incorporating
environmental flow assessment (refer below) to identffyipritize and sequence future investments.
These should be developed with a combination of appropriate biwsxbd analytical and stakeholder
inputs.

Environmental Flow Assessment

9 Conduct multiscale environmental flow assessments.

1 Conduct basimwide andysis of flow regime (using a range of ecologically relevant flow variables and
statistics) at critical reaches.

1 Analyse implications of flow regimes on habitat, river -gearphology, water quality, river ecology,
and socioeconomic, cultural and spiritwalues.

Dam Safety

1 Prepare Emergency Action Plans (EAP)

1 Conduct Dam Break Analyses



Basin Investment Operation

ReaiTime Decision Support Systems (RTDSS) for Flood Forecasting and Early Warning

T
1
1

Develop reatime monitoring, flood forecasting and early wamg systems.
Improve systems for collection and dissemination of information on near real time basis.
Build capacity at multiple levels to better use information.

Integrated Operation of System

1

Develop systems for reéiime monitoring, longead streamflev forecasting and integrated reservoir
operation system as part of the Operational DSS.

Review and update operation guidelines and polices for integrated reservoir management.
Establish Central Command Centre for integrated reservoir operation system imith Dam Safety
Bill (pending).

Conduct integrated operation analysis of the entire river systems and impacts of proposed
interventions and their hydrological effects in the basin area.

Institutional and Policy Reforms and Strengthening

T

Thoroughly revier existing institutional frameworks, policies and regulations, and make appropriate
changes so as to improve climate resilience, water productivity, ecological benefits, and other social,
environmental, and economic aspects of water resources management.

Qreating the River Basin Management Authority (RBMA) as a separate agency to regulate water
resources development and use across the river basins and to perform water resources management
functions. The authority will also ensure intersectoral cooperati@splving conflicts. The role of
existing line agencies in the water sector of 8tateneed to be redefined via-vis the newly created

River Basin Management Authority

Improve provision of relevant water resources related data in free, palginain, analysisready
formats. Convert appropriate available data to analyeedy open data services, include relevant
earth observation data, use appropriate analyzation and visualization tools, and promote access
through appropriate apps, portals, and othdafforms.

Improve asset management system for water infrastructure

Improve capacity to undertake and review environmental and social assessments for new water
related investments based on appropriate data, tools, and effective stakeholder consultations.

Se up stateof-the-art water centre to promote modern, mufdectoral water resources planning and
management across agencies (incl. deputation from all relevant water related agencies, internships,
training programs, data integration, analytics, appliesaarch, coordination, etc.)

Training and Capacity Building

1

Develop training modules, materials, guidelines, etc. tailored to stakeholders needs. Improve links to
global and national good practices.

Carry out awarenesBuilding, analytical and participatpplanning, technical training, short courses,
internships, visiting experts, staff exchanges, etc. for relevant staff and other stakeholders

Design and implement mass public awarengsgramme outreach and crowdsourcing activities.
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Facilitating Knowedge Sharing in Water Resources

Based on the above assessment and discussions with relevant line departments, immedigbe uimle
interventions / activities to make more productive use of water resources and mitigate \neltged risks
are provided below These include cros®ctoral linkages to achieve optimal results and utilize resources

more efficiently.

Tablel5: Water Resources Management Actions and Results Framework

_ 0-6 0-18 18 months

Activities months | months | & beyond Expected Outcomes

Policy/Requlatory

Approve regulation / Act to River Basin Management

establish River Basin Manageme X Authority established.

Authority

Operationalize River Basin Basinwide water resourceg

Management Authority (RBMA) il management and

line Water Policy (2008) and the regulation of development

River Bisin Authority Act and use of water by variou

(pending). sectorsimproved quality,
efficiency, transparency,
and accountability in
delivering water and
related services

X An umbrellaér Dam

Safety Organization,
Wetland Management
Authority, Water Policy
and Planning Managemen
and data systems
management
Central Command Centre
for dam operations
established

Strategy for mobilizing financial Implementation of Article

resources for sector developmen X 2.13 of Water Policy

and fundallocation. (2008).
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o 0-6 0-18 18 months

Activities months | months | & beyond Expected Outcomes
Volumetric measurement
of water consumption for
tariff collection.
Cost recovery for operatiol
and maintenance of servic
provision
Financial resource for
management of water
sector

Preparation of water

management plan (to improve

rain water harvesting, storm

water recycling, ground water

recharge etc.) by ULBs to comba

drought.

Institutional

Establish and staff the water Implementation of article

monitoring unit for management 2.10 of Water Policy (2008

?nd %petratlona_llz_tgtlon osﬁt realf Data generated made

Ime data acquisttion system tor available and accessible t¢

comprehensive monitoring of .

) the public.

water and environment.
Mechanisms for data
pooling and sharing acrss
agencies.

X Develop River Basin

Planning Decision Support
System and subasin
plans.
Establishment of Kerala
Water Resources
Management Information
System in RBMA with
interface with other
systems under CWRDM,
EoC, WRIS, etc.

Establishment and staffing o Implementation of Article

water research, planning, and X 2.4 of Water Policy (2008)

strategic studies




o 0-6 0-18 18 months

Activities months | months | & beyond Expected Outcomes
State level master plan for
WRM
Analytical/ modelling
framework established for
surface and groundwater
management, including
analysis of dlows, suface-
groundwater interaction,
etc.
Established action plan for
institutional strengthening,
reforms and capacity
building of technical cadre
across all water related
agencies
Integrated Master Plan for
Kuttanad and integrated
basin / catchment
managemenplans.

Strengthen the Dam Safety Implementation of Article

Authority with clear roles and 2.3 on Water Policy (2008

responsibilities

Reorganize Department of

Irrigation around river basins and X

define their relationship with the

newly created RBMA

Investments Planning

RealTime Data Acquisition and

Decision Support Systems for

water management. X

Development of early warning

systems for floods

Investment plans and for priority X

river basins.

Prepare priority investments (with
adequate attention to technical,
environmental, social, economic,
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o 0-6 0-18 18 months
Activities months | months | & beyond Expected Outcomes

financial, and institutional
aspects) based on integrated
basin plans

4.1.6 Technical Studies and Assessments

The list of studiesto be carried out to support the above policy, institutional and investment activities
is giverbelow:

Tablel6: Technical Studies and Assessments

0-6 0-18 18 months
months | months | & beyond

Policy / Regulatory

Conduct detailed assessment of existing institutional X
frameworks, policies antegulations and provide
recommendations of reforms required

Institutional

Review and provide recommendations for institutiorn X
strengthening and reforms (institutional structures, k
functions of various agencies, etc.) as well as capacity bui
of technical cadres across all water related agencies.

Design modern information system (using modern spatial
data visualization tools and online services) to consolig
information, interface it with other systems to improve da
analytics, visual&ion, and use.

Provide access to information in the public domain
hierarchical basis for research and development activities,
general information for raising public awareness

Identify the ways to operationalize the concept of IWRM

Techncal

Develop analytical/modelling framework for basin planning & X
management that includes: Maximum Probable Floods
different river basins due to changing land use and other fact
and implications for reservoir operations/spillway desig
impact of reduction in paddy on groundwater recharge a
groundwater intensive use on lean season flows; and impa
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change in land use on flood absorption capacity of river bas
etc.

Conduct studies on catchment hydrolagyelationship
between rainfall and ruaff coefficients, and rainfalbase flow
coefficient at different magnitudes of rainfall

Undertake environmental flow assessments, analysis of
regimes at critical reaches on a basitde basis, implications ¢
flow regimes on hydraulic habitativer geomorphology, wate
guality, river ecology, and socioeconomic, cultural and spiri
values

Conduct Dam Break Analysis and prepare Emergency 4
Plans (EAP).

Investments

Develop short term priority investment prograne with
implementdion action plan (tentative list of propose
investments attached, and feasibility studies will be develo
at a later stage)

Undertake integrated investment planning on priority basing
identify medium to longer term investments across multif
water-related sectors (including WSS, agriculture, hydropoy
tourism, disaster risk management, etc.)

Formulation of guidelines on the structure, functions a
framework for monitoring of the proposed River Ba
Management Authority (RBMA)

Prepare the policy ramework for the protection and
coordinated management of various surface water storages
ponds and quarry ponds (including those in private owners
to be taken up as part of the total water security plan of ri
basin

Develop localized systenfer grey water management ar
channelizing the outcome for

maintaining minimum environmental flow in water systems
Ground water recharging
Irrigation requirements at homestead level

Explore possible programme for rehabilitation/ upgradation
exiding structures identified by departments like th
Chamravattam regulator cum bridge; Poringalkuthu spillw
Boothathankettu barrage etc.
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4.2.1 Introduction

Kerala has an estimated population of 35 million, up from 33.38 milli@®11’%. Kerala is a little more

than two times more densely settled than the rest of the country, with an overall population density of
860 per square kilometre. About 3% of the population lives in Gram Panchayats and%8ves in
Municipal Towns and Cporations. Despite the administrative boundaries, the population in Kerala
ALINBIFRa FONRaa GKS {dFdS oAlGK2dzi Fye WO2yFTAYSR
habitations, unlike other States in India. In fact, Census classifies abouof ifadf population as urban,
however most of the population expects urban standards of living. This unique form of settlement has its
own challenges in extending piped network to all.

Data from the 69th National Sample Survey Office (NSSO) (2012) slaw&%of rural households and
about 5®b6urban households in Kerala use well water as their primary source compared to the national
average of 1% urban households depending on well water, with tribal households depending more on
well water. About 7% of these are uncovered wells. More recent data (Kerala Rural Water Supply and
Sanitation Agency (KRWSA) survey 2017) shows tReoB0e rural population access well water as their
primary source, which is boiled for drinking as it is high on bacteriolagogmination.

Based on 2018 data from KWA, abou®&df the population in rural areas and @&bf the population in

urban areas have access to household connections and public stand posts. Howbv2128 of 8 million
households (28 have piped houd®ld connections/Piped Water Supply (PWS), showing under
utilization of the water assets created. Further, SC and ST households have lower access to piped drinking
water in their premises than the average household in Kerala. In sum thefaigeaservicalelivery gap

in Kerala in addressing the Sustainable Development Goals (SDGs) which stresses on quality, availability
of water at all times and access within the premises (~ a water connection within premises to all and
supply of potable water).

Niti Ayogand United Nations had released SDG India index Baseline report in 2018. The score of Kerala in
overall performance with respect to SDG goals is 69 which is higher than the national score of 57.
However, when it comes to SDG 6 pertaining to WASHStae score is 62 which is below the national

score of 63.

Tablel7: Status of Kerala on SDGs

States Overall SDG score SDG6 score
India 57 63
Kerala 69 62

*Source: SDG India Index: Baseline report 2018

" http://worldpopulationreview.com/territories/kerakpopulation/

12¢



Table18: Status of Kerala and India on various indicators pertaining to targets under SDG:6

States Population having safe & Annual ground water Installed sewage treatrant
adequate drinking water | withdrawal against net | capacity as a proportion of
in rural areas % annual availability ¢0 sewage created in urban area

(%9

Target 100 70 68.79

2030

India 71.8 61.53 37.58

Kerala 22.26 46.47 5.99

*Source: SDG India Index: Baseline report 2018

As mentioned in the table, Kerala has achieved its target inramsthe access and usage of a functional
toilet to all. The groundwater withdrawal is also within the limits. However, access to safe drinking water,
sewage treatment and door to door waste collection is a major challenge.

The two guiding policy documenbf Water in Kerala are (a) Kerala Water Policy (2008), and (b) National
Water Policy (2012). Provisions related to service delivery in drinking water sector in terms of legislation,
rules, regulations and notifications are covered under two Acts: (iKEnala Water Supply and Sewerage

Act, 1986; and (ii) The Kerala Panchayat Raj Act, 1994. The Kerala Water Policy (2008) recognizes access
to water as a human right and focuses on adopting an integrated and-sadtdral approach. Thstate

policy envisags to capacitate the Panchayat Raj Institutions (PRIs) for fulfilling their responsibilities in
water and sanitation sector as envisaged in the constitutional amendments.

Water Institutions
Water Resources Department

The Water Resources Department (WR&ministered by an Additional Chief Secretary, has an
overarching responsibility for water resource management in the State, including policy and regulation,
andtakes the administrative level decisions of various line/subordinate Departments inclindgzagion
Department, Kerala Water Authority (KWA), Groundwater Department, Kerala Rural Water Supply and
Sanitation Agency (Jalanidhi), Command Area Development Authority, and Kerala Irrigation Infrastructure
Development CorporationThe implementing agety for water supply is the KWAan autonomous
statutory authority established for the development and regulation of water supply and waste water
collection and disposal for the State, witie Additional ChieBecretary WRD as the usual chair of the
Board of the KWA. In additionthe Local Self Government Department (LSGD) is responsible for
administering and managing the civic services in Gram Panchayats and Urban Local Bodies, including small
schemes and programs for water supply and sanitation.



Kerala Water Authority:

Institutional arrangements for water supply went throug
considerable changes during the late 1980s. The KWA

Total number of
schemes

1081

established by the Government of Kerala (GOK) under
Kerala Water and Waste Water Ordinance of 1984,
conversion of the erstwhile Public Health Engineeri
Department (PHED). This ordinance was replaced by

Total installed
capacity

3468 MLD (3016

through WTP and 452
through Non WTP)

Kerala Water Supply and Sewerage Act of 1986, wher

KWA became an autonomous authority for th New schemes | 127
WRSGSt2LIVSyd | yR NB3IAdz I (| proposed I GSNJ &adzLLIX B YR ¢
gl GSN) 02ttt SO0GA2Yy YR RAA G KS—G+aS] 2F YSN
implies both regulatory and service delivery functiol Additional 1832 MLD
with an implementing agency which has resulted in pg current capacity
accountability and undeperformance of the sector.
Total likely 5300 MLD
Under the decentralization initiative, GOK took a poli capacity
decisionto devolve water supply responsibilities to th
local governments (Gram Panchayats and Municipaliti Per capita| 176 Ipcd

through the Kerala Panchayat Raj Act, 1994 and the Ke availability
Municipal Act, 1994. However, most local governments _
continue to depend on KWA for water suppgrvices, (KWA December 2018 Presentation)

mainly due to capacity and financial constraints. As of

now, KWA has total assets worfts.11,000 crores and further assets are being added with ongoing and

planned projects worthRs. 12,500 crores (totalRs. 23,500 crores). If the proposed shes are

O2YLX SGSRZ Y2! g2dd R KIF@S OF LI OAGE (2 &dzLlX & SOSN
is quite high when compared with other States in India. The production capacity, however, is not evenly
spread across th8tate KWA currently &s an average cost 85.24 / KL and revenue &s.16 / KL. KWA

survives with annual subsidies wors.330 crores for salarieg

andRs.281 crores for power. Further, the current accumulaty PWS Coverage 54% Rural;
liabilities of KWA ar&s.2291crore, of which power dues ar@s. 60%Urban
1321 crore, several times the annual subsidy receivEdere is _

need for a better understanding of the costs, revenues, tarj Metering 100%

and subsidies associated with the K\Wagramme In addition, (except

given the production capacity, it is critical that KWA imgo\ stand posts)

distributional efficiency and increases its revenues strear
Currently about 400 MLD of treated water is not being distribut
due to lack of distribution networks. So far, the investments ha
been skewed, with preference for creation of assets rattemn
improving services and running a financially sound utili
resulting in low connections and low revenue.

Collection Efficiency 85%

O&M Cost recovery| 41%

Non-Revenue 40%
Water*
The KWA has one head office, three regional offices, 12 Chore
offices, 49 division offices, 136 sdlvisional offices, and 293 (KWA December 2018 Presentation)
section office. It has 4859 technical staff including 743as per kWA presentation on 19/03/2019
engineers, 3938 ministerial staff and 6000 contractual staff;
GKAOK GNIXyatlriSa Ayid2 poc aildFFF LISNI mnnn RB2YyySOi7
42.43 crore/month, while its expenditure is mudigher atRs.102 crores /month. While scheme level

data is not available, the overall information shows there is inadequate spending on O&M of syRtems (
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78.19 crore of Rs.1245.64 during 20118, i.e. less than%), and hence difficult for KWA to das
services at a reasonable level. Several retirees were not paid their terminal benefits for the last two years.
Current liabilities of KWA afes2291.28crore, of which power dues af@s.1320.97crore. Although KWA

has implemented 10®metering (exept for stand posts) and volumetric tariffs, the service connections
need to be extended, service delivery improved, and tariffs revised to improve the revenue stream. At the
same time the schemes need to be made esfftctive by improving operational effency, including
reducing power costs and NRW.

In the absence of scherdevel data, it is difficult to say which schemes are performing well and which are
contributing to losses. KWA water supply systems in Thiruvananthapuram and Cochin are notable with
70% coverage, aiming at 24 /7 supply, and contribute the bulk of the revenue of KWA. While KWA has
traditionally been an engineering agency with priority for asset creation, however, following the floods of
2018 and recognizing the shortcomings in serdeklvery, the GoK has now decided to transform KWA
into a service delivery agency. This is also-adkepted by the KWA as it would like to transform itself
into a modern, professional utility.

Kerala Rural Water Supply and Sanitation Agerfdglanidh):

The Kerala Rural Water Supply and Sanitation Agency (KRWSA) was created as a special purpose vehicle

to pilot sector reforms based on demand responsive approach, enhance local community ownership, and
provide access to remote habitations that were reegéd. Thigprogramme taken up with World Bank
adzZLJL2 NI & aWHEFyARKAES FAYA G odaAf RAy3a 201t Ol
village schemes to Beneficiary Groups (BGs) for improving service deK¥®&NSA has implemented

Jalanidhi 1 from 200108 and Jalanidhi 2 from 2041B. Jalanidhi 2 is due to be completed in June 2019. It

is expected that 12o00f the rural population receives coverage under the Jalanidhi profRWSA has

succeeded in demonstrating sustainable operatitmeugh building partnership between GPs and BGs,

thus contributing to the decentralization and seglbvernance agenda.

Some of the highlights are: (i) The schemes are fully operated by local committees without any grant. The
entire operating cost is gemated from the tariff collected from users. (ii) Regarding Capex, the GPs
contribute 1%%and BGs contribute 20in cash. KRWSA provide$/4éf the capital cost as grant through

Bank funding. (iii) The assets are jointly owned by GP and BGs, while teshpijsait for design and

AYLX SYSy Gl A2y A& LINPOARSR o6& Yw2{! ® 6AQ0 Ywz2/{! K
wherein KWA is paid for water supplied at one outlet while BGs take distribution responsibility and cost
recovery. This model is lgj followed in 3 Multi GP schemes, and 15 Bulk water schemes.

4.2.2 Impact of 2018 Floods

The flood in August 2018 has severely affected water supply services crippling access to safe drinking
water during and after the floodTotal damage to the water suppsubsector is estimated d&s.492.3

crore, 7Boof which is to shallow dug household wells%dtb KWA rural schemes, an@#®ach to KWA

urban schemes and Jalanidhi schemes.

Many water supply schemes were damaged mostly due to silting of sources, damatgkefstructures,

pump houses and distribution networks, and damages of other structures. Damage has been reported in
108 urban and 372 rural schemes under Kerala Water Authority (KWA), and 583 rural schemes under the
Jalanidhi project.



The KWA estimate 58% reduction in daily production during peak flood period, indicating that
approximately 506to 60%o0f piped water users (20of theStateQa LJ2 LJdzf | G A2y 2NJ c ®d1 YA
been affected. This has been gradually restored toffoed status.

Damage and Losg, As per the Kerala Floods 2018 PDstaster Needs Assessment (PDNA), the total
damage and loss, and recovery needs for this sector estimated to be as ¢ollow

Damage Loss Total Effect Total Recovery Needs
(Rs.crore) (Rs.crore) (Rs.crore) (Rs.crore)
492 349 841 766

It is reported that 3,20,026 shallow wells have been damaged in the six worst affected didtiiietstly
affecting more than 1.4 million persons; the structural damage occurred to the inner linings, parapet walls
and aprors of these wells. Water in many shallow wells was contaminated. Some of the wells have since
collapsed during the cleaning process, due to guaémping whilst emptying the well. Amid disruptions

to routine operations, the LSGD was able to issue cleaniiglimes for wells, as well as certifications for
cleaned wells, in support of restoring services. Cleaned wells took time to stabilize their physical water
gualities, which means people relying on these wells had to look for other water sources. Thésl crea
additional demand on piped water systems already damaged and with compromised capacity, or on
emergency water supply. The Status report on the cleanliness drive carried out by LSGD reports that out
of the 3,20,026 wells damaged, 3,00,956 were cleari@d¥y). Out of this, 1% were reported to be
dewatered and super chlorinated.

Many rural colonies, which are in low lying areas, including those where Scheduled Castes and Scheduled
Tribes communities lived were inuatkd during floods for many days resuotli in contamination of
groundwater. Floodwaters affected drinking water sources and sanitation facilities, putting citizens at
serious health risk. In Kerala, majority of the households do not have water supply and thus access to
drinking water and waterdr domestic use has become a challenge, particularly for women who take care

of water needs for the families.

Additionally, at many locations along the rivers of Kerala, permanent and temporary cross and check dams
are constructed for irrigation or wateupply intake, often without regard to the resulting obstruction of
higher discharge which can increase river levels upstream and cause unwanted flooding. For example, the
drainage channel system of Kuttanad is poorly maintained and silted, thus redueinggi discharge
capacities towards the Thottappally Spillway which itself has limited capacity of 380 m

Immediate Recovery EffortdDespite being severely affected by the disaster, KWA continued to supply
water in low lying areas in Kuttanad for sealeweeks because the wells were contaminated. About 1.1
lakh jerry cans of 15 litre capacity each were distributed to households for storing water. Around 1,000
water purifiers were supplied free of cost.

Some preliminary recovery activities as suggestetthe PDNA includen the shortterm, mitigating the
heavy dependence on shallow wells and build resilience in household dug wells. The departments of water
and health, together with LSGD, could form a joint mechanism to rehabilitate/improve wellagsetar

"?Flood Sanitization status in LSGls as on 20 september 2018.
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guidelines to ensure that the investment serves the objective. Theobatder water systems under

KWA, Jalanidhi, and LSGB, or those that are operating at a reduced capacity, should be repaired and made
flood-resilient. In mediurterm, a rangeof sustainable and disasteesilient technical options could be
explored to improve safe water access. A wajaality surveillance system could be set up and led by the
WASH coordination platform and could include private and institutional water quabtyratories. The

data should be stored digitally, accessible by all the stakeholders. A critical check of the required capacity
in the location visa-vis supply opportunities would avoid unnecessary excessive costs for overcapacity
and unsustainable ovgsumping, especially for systems managed by water utilities, communities or
LSGBs. In the loxrgn, a set of water governance rules could be developed that build upon the integrated
water resource management, and esensitive and sustainable solutiof$is RKDP further develops on

the suggested sector recovery activities proposed in the PDNA through detailed analysis of the root causes
and through consultations with public and relevant stakeholders.

4.2.3 Major Legacy and Current Issues

1. Policy gaps: Th8tatewater policy (2008) does not envisage any target for PWS coverage, or service
delivery parameters, including hours of supply, quantity of supply and metering. Howev&tatee
has an objective of 1@@coverage at 100 Ipcd for rural and 150 Ipcd for urbagas as reported by
KWA. If the projects in the pipeline are completed, the supply capacity will be increased to 176 Ipcd,
which is quite high to meet the targets and needs to be reviewed taking into consideration the uneven
spread across the State.

2. Limited coordination among sector institutions: With different sector institutions operating under
different models, there is limited planning and-cadination among KWA, KRWSA, and LSGD. Also,
ownership by local governments is reportedly limited due to irpdde technical and financial
capacity and lack of incentives to improve connections and service delivery.

3. Weak regulation and monitoring: A number of agencies including KWA, KRWSA, ULBs and GPs are
currently providing services with fragmented respongibs and weak regulatory systems. The GPs
and ULBs promote small water supply schemes mainly to address issues in summer months when
most wells go dry. Together with Jalanidhi schemes, most of these schemes remain in the hands of
beneficiaries with no bastopping support (technical or financial) or monitoring by any agency.
C2tt26Ay3 LRAYG Yre 0SS FTRRSR a¢KS SEAalGAY3T y2NI
implemented and not monitored. The development of natural spitiaged water sources whialso
needs adequate emphasis.

4. Little investment on supporting SeBupply: More than 6@ of the population is dependent on dug
wells for drinking water, making it the dominant water service delivery ofStage However, there
are little institutional hvestments to make these dug wells sustainable and sanitized.

5. Buildforget-Rebuild approachto infrastructure: The lack of any financial support, beyond
contributions by local communities, results in several schemes slowly becoming defunct. Also,
performance monitoring has not been taken up to better understand the scheme level idsifees.
cycle cost approach to asset management be followed recognizing water as an economic good
reconciling the reality that people particularly the poor are paying more &y ¥ coping costs, when
there is service delivery failures.

6. Lack of clarity on revenue enhancipgbgramme As per KWA estimates, the State has an installed
water treatment capacity of 3016 MLD, but only about 26088 MLD of water is being produced. The
KWA is adding another 1832 MLD of treatment capacity from ongoing schemes. Given the excess
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capacity issues, there is lack of clarity on the strategy for revenue enhagm@ggammethrough
increasing collection efficiency, tariffs, use of subsidies frorteStadget, etc. Also, policy changes
would be required in the connection policy, including subsidies, to raise demand for household
connections, etc.

7.0 2y 0L YAYLFOGA2Y 2F gl GSN) a2dzNOSay ''a LISN) LaL{ RIi
sample stugl, around 9%c of the sources are contaminated. Of these,%85f sources have
bacteriological contamination and ¥%have chemical contamination. Coliform contamination is
found mostly in the well water and surface sources4@h the sample) and limited IRWS (%of the
sample). Boiling of water is the standard practice of treatment adopted by most households in Kerala.
About 85% of the households boil water and around% of the households use water filters or
purifiers (NFHS 2016Jhe system in place toarry out the sanitary risk assessment of the dug wells
is inadequateThe current process of monitoring and surveillance is fragmented and not participatory
in nature. Private dug wells are outside the ambit of the existing surveillance systems |eathby K

8. Water Charges / Tariff: The policy aims that the water charges shall be fixed in such a way that they
cover at least the O&M charges for providing the service, while subsidy for the poorer sections will
continue. Kerala follows a block volumetric thstructure for charging for water, with the lowest
block for domestic users starting from 5 KL, and the rate ranging Re#h/KL toRs.50 KL. GoK has
made water free for BPL families consuming less than 15 KL per month. While the water tariff for KWA
is fixed by the State government, it is not built on full cost recovery principles ang8tétebudget
KFa y24 Fftglrea LINPOARSR addzoadARASE 2y |y | dadaNBR
financial position.

9. Low O&M cost recovery: KWA has estimated that O§ Cost of production Rs.24 per K
cost per KL of water is arourfds.24, whereas average
revenue isRs. 16 per KL. The gap weakens the finang Revenue from sal¢ Rs.16 per KL
sustainability of the ingtiition and the considerable| of water
investments in water supply unless key reforms
implemented to enhance revenue and operation| Loss Rs.8 per KL
efficiency. There is need for transparent subsidies, as Tom
cost recovery through tariffs is unlikely. Also, most cities andgéfi have about 40 to 46Non
Revenue Water.

10. Source sustainability risks due to climate variability: Declining ground water levels and high variation
of rainfall over the years have increased vulnerability, with many dried wells getting inundated during
the floods. Several small schemes in rural areas are dependent on local sources like open wells. These
small schemes need to be connected to surface water supply schemes for secured water supplies
during summer.

11. Inadequate monitoring of sector performancehel'sector information is presently scattered among
different institutions with no standard mechanism or benchmarking to monitor the performance on
service delivery. KRWSA has recently developed a monitoring system for service delivery for its
schemes andhis can be scaled up across the State.

The Following issues need urgent attention: (a) identifying a menu of different institutional and service
delivery models, (b) incentivizing service delivery improvements and infusing business sense, (c)
addressinghe staff costs including pay revisions and pension liabilities, (d) addressing depreciation cost
of assets created, (e) convincing trade unions which protect service conditions, salaries and pensions, (f)
building capacity of ULBs and GPs, (g) levellagng field for financially viable and not so viable schemes,



(h) addressing water pricing in a holistic manner, including different tariffs in different local bodies with
political acceptance.

4.2.4 Proposed approach to Resilient Rebuilding
Following are theritical needs and priorities for the Water Supply Sector:

1 A systematic approach is needed to convert household open wells to safe and protected water
sources.

9 wkiKSN) 0Ky AyaadgAddziazyltf FT20dzaT (KSNBaS$feSRa 2
Level WASH platform, integrating the efforts institutions mandated to work on drinking water,
sanitation, Solid and Liquid Waste management and Hygiene promotion. It needs to encompass
surface water treatment and supply, dug wells, natural springis water harvesting, SLWM and the
SBCC campaign required for active public participation and ownership. Terms of Reference for such a
coordination platform need to be prepared detailing the roles and responsibilities of different
agencies. It should adlude development of integrated plans, performance monitoring, integrated data
collation and sharing and regulatory systems.

T 'y AYyGS3IANFXrGSR FYR LI NIAOALI G2NE FLIWNRIOK G2 d&a5N
needs to be put in place.

9 Increasing accountability of Water Supply agencies, including performbased financing and
service delivenpased contracts, using service level benchmarks provided by the Ministry on quantity,
quality, O&M cost recovery, NeRevenue Water, establishment obbust grievance redressal
mechanism etc.

i Ringfencing Water Supply operations for greater transparency and better understanding of efficient
and lossmaking schemes.

1 Exploring institutional and service delivery models for improving commercial orientatbfireancial
sustainability.

9 Revising volumetric tariffs to improve revenue stream, taking into consideration affordability limits.

9 Incentivizing efficient operations and reducing subsidies, especially power subsidies.

9 Increasing customer orientation bymproving MIS, citizen charter and Grievance Redressal
Mechanism.

9 Auditing of assets from climate change perspective to ensure that the designs of all ongoing and
proposed works are built with resilient measures based on the lessons learnt.

1 Better understading of financial aspects, including costs, revenues, tariffs and subsidies.

4.2.5 Specific Interventions

Following are the proposed Investments in Water Supply over next five years:

1. KWA has proposed additional investmentsRsf. 3,388 crores and KRWSA hasgwsed additional
investment ofRs.870croremainly to enhance number of connections and service standards, thereby
also improving the revenue base of KWA and KRWSA. Summary of these proposed investments are
given below.
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1 Urban KWA proposes to build Itew WTP schemes covering 10 municipalities with treatment
plants and distribution components, with an estimated costRst 800 crores. Seven existing
schemes require distribution components woRs 276crore, while production and transmission
componens have been completed. Eight schemes require transmission and distribution
components worthRs.649.00crore, while production components have been completed. Thus,
the total proposed investment in urban areas Rs. 1725 crore. While these schemes are
predominantly urban, they will also supply water to some GPs.

1 Rural:12 schemes require distribution components woRI$.570 crore, while production and
transmission components have already been completed. 17 schemes require transmission and
distribution canponents worth Rs. 1093 crore, while production components have been
completed. Hence the total proposed investment by KWA in rural areRs.i5663 crore. In
addition, KRWSA proposes investments wdRk 870 crore, for which KWA will provide bulk
water supply, while KRWSA will build capacity of local governments and community organizations
to manage distribution networks.

2. These investments in urban and rural areas will make use of &®8000croreworth assets, which
were already created and unddilized. It is proposed to complete these investments in the next two
to three years. It is also proposed to adopt advanced technologies in the distribution network and
metered house connections aiming for achieving NRW benchmarks. These investmentssiiyil m
cover places declared flood affected, benefitting about 4.4 million people living in 26 ULBs and 160
GPs.

Tablel9: Water Supply Actions and Results Framework

Activities 0-6 months | 0-18 months| 18 months Expected
& beyond Outcomes

Policy /Regulatory/Institutional

The GoK has adopted a strategy and . Increased coverag
time-bound action plan to strengthen and improved
policy and institutional framework to guality of water
improve accountable and efficient X supply
services for water supply managemer| management
which are resilient to disasteend services in urban
impacts of climate change. and rural areas.
Establishment of an intersectoral Baseling(January
WASH coordination platform at State 2019): Inadequate
level policy and

. L institutional
GoK adopts policy and institutional framework for
framework for accountable and WSS sector.
efficient water supply services (urban X
and rural) including MIS and Grievang Target(June
Redess Mechanism and Citizen 2021): (i) Improved
Engagement Programme. Water Supply

services for at leas
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Activities 0-6 months | 0-18 months| 18 months Expected
& beyond Outcomes
XXhtargeted
X people; (i) NRW
reduced to at least
30%; (iii) O&M cost
recovery increased
to at least 704 (iv)
Annual
Performance
Report and Citizen
Report Cards
publicly disclosed.
Chart out a strategy for ensuring the Panchayat wise
quality of drinking water from dug X digital inventoy of
wells and natural springs that is dug wells and
participatory in nature spring sources (ge
Design an institutional framework to cod_ed) W'.th
implement the strategy sanitary risk
X assessment scoreg
Setting up of WASH sectoral System in place fo
coordination platform. X carrying out

participatory water
quality monitoring
and surveillance
system.

Investment

Water Supply by KWA

Water Supply by KRWSA

3.7million
additional
population
benefitted in 26
ULBs and 99GPs
with enhanced
service delivery.

0.7million
additional
population
benefitted in
61GPs with
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Activities 0-6 months | 0-18 months| 18 months Expected
& beyond Outcomes
enhanced service
delivery.
Table20: Proposed Investments of Kerala Water Authority (Water Supply)
. No of
Urban Description/ Time Moo Additional Pa(?t\(;:'\gl Benefitted
Activity of the . Districts benefitted Schemes| Population LSGD
/Rural Period ) connect
Investment benefitted ion
Urban | Rural
Municipalities
(districts): Kanjangadu,
Neeleswaram
(Kasaragod), Pyyoli
New Schemes (Kannur), Koduvalli,
including WTP 34 Mukkam (Kozhikode),
and distribution Kottakkal , Vanchery 10 | 400,000 80,000 10
years
systems (for 10 (Malappuram),
Municipalities) Cherpullassery
(Palakkad),
Vadakkanchery
(Thrissur),
Erattupetta(Kottayam),
Ongoing
Schemes:
(I::)cl)?:;)t;l;t:;rt‘s 1 scheme each in
Urban (Production and| 2 years Alleppey, Kottayam, 7| 141,732 | 29,350 7 6
o Ernakulam and 4
transmission .
Schemes in Palghat
components
already
complete)
Ongoing
Schemes:
Distribution 1 scheme each in
components
(Production Kollam, Malappuram,
2 years| Calicut, Wayanad, 8| 1,236,539 | 133,200 9 13
components
complete and Kannur, Kasaragod anc
piete 2 schemes in Idukki
transmission
components
ongoing)
Sub total 25| 1,778,271 | 42,550 26 19
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No of Potenti No of
Urban Description/ Time Additional al WS Benefitted
Activity of the . Districts benefitted Schemes| Population LSGD
/Rural Period ) connect
Investment benefitted ion
Urban | Rural
Ongoing
Schemes: 1 scheme each in
Distribution Kasaragd, Kottayam,
components Palakkad, two schemes
(Production and| 2 years| each in 12| 786,254 99,950 32
transmission Thiruvananthapuram,
components Ernakulam and 5
already schemes in Kollam
complete)
Rural Ongoing 1 schene each in
Schemes: Ernakulam, Kasaragod
Distribution Kottayam,
components Malappuram,
(Production 2 years Thlruvananthapuram, 17| 1,197,909 | 134,600 48
components two schemes each in
complete and Kannur, Palakkad,
transmission Thrissur and 3 scheme|
components each in
ongoing) Pathanamthitta, Kollam
Sub total 29| 1,984,163 | 34,550 0 80
TOTAL oRWA 54| 3762434 (477,000 26| 99
proposed
Table21: Proposed Investments of KRWSA (Water Supply)
No of
Urban | pescription/ Time No of | Additional | Potential Benefitted
/ Activity of the Period Districts Population WS LSGD
Rural Investment Schemes| penefitted | connection
Urban | Rural
Post construction
O&M suppqrt to 5years | 8 districts
the community
Schemes
Support to
revitalize
nonfunctional

decentralized
RWSS based on




Urban

Rural

Description/
Activity of the
Investment

Time
Period

Districts

No of

Schemes

Additional
Population
benefitted

Potential
WS
connection

No of
Benefitted
LSGD

Urban | Rural

the study
proposed

Rural

New Sheme:
Cheekodu Multi
Village scheme tg
provide
distribution and
house
connections using
DBO approach

2-3 years

Malappuram

101349

20270

Nedumbasseri
and three other
GPs Water
Augmentation
and house
connections (with
bulk water from
KWA)

2-3 yeas

Ernakulam

49496

9899

Providing 1,25,
000 household
connections in
rural in about 50
GPs where
treated water is
available (with
bulk water from
KWA)

2-3 years

8 districts

50

540000

108000

50

Total KRWSA

690845

138169

4.2.6 Technical tfdies and Assessments

Table22: Water Supply List of Studies

Activities

0-6
months

0-18
months

18 months
& beyond

Policy and Institutional
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Activities 0-6 0-18 18 months
months | months | & beyond
Preparation of Policies and Institutional Programme for W4 X
Supply:
(&) Institutioral roles and responsibilities and performan X
standards;
(b) Analysis of rinfenced administrative units of KWA; X
(c) Service delivery models for local bodies and KWA,; X
(d) O&M Programme including tariff and subsidy analysis; X
(e) M&E, @izen Engagement and Grievance Redressal Program X




4.3.1 Introduction

Kerala is the third fastest urbanizii@jatein the country (AMRUT, State Annual Action Plan, Govt. of
Kerala, 2015). The reclassification of rural to urban due to ishdmployment from agriculture to other
categories of employment also contributes to the high urbanization rate. Abd621F Y SNI £ | Qa op
population reside in 87 municipalities and 6 corporationgpébtowns with populations between 20,000

and 100,000 and 3%in towns greater than 100,000 (Joint Development Needs Assessment Report, World
Bank and ADB, September 2018). The level of urbanization among the districts is uneven, with six districts
(Ernakulam, Thrissur, Kozhikode, Kannur, Alappuzhd& hindvananthapuram) having urban population

more than 504 four districts with medium level of urbanization (25509 Kollam, Malappuram,
Kasaragod and Kottayam) and four with low levels of urbanization%<Palakkad, Pathanamthitta,

Idukki and Wayangd AMRUT, State Annual Action Plan, Govt. of Kerala 2015. However, the infrastructure
facilities, especially sanitation, available to the population in general do not vary much between rural and
urban areas. It is of note however, that as per the last tbafi the National Sample Survey, some
households in Kerala, particularly SC and ST households are more likely to practice open defecation than
others. So,whileonly®2 ¥ YSNIJ f I Q& LR LIzZ A2y 2y F@SNIF IS LINI O
amorg ST and SC householgsearly 144 of tribal households practice it, and®of SC households

engage in open defecation.

YSNIfIQa YSé tNera2SOda FyR tNRINIYA AY {FyAllaArzy
Waste to Energy Plant3he GoK, through LSGD, is in the process of implementingegrdted Solid

Waste Management solution for major cities which envisages to setup and operate Waste to Energy Plants

of minimum 5 MW capacity in seven sites across the State through Public Private Partnerships under
W5SaA3dy .dAfR CAYFPAS OBLIENIEHE NMZERSERI ¢ KS LINR2SO0 3
locations with beneficiary local governments grouped into clusters. KSIDC is the Nodal Agency for the
selection of the private partner and has initiated a global competitive bidding for Kaighikalowed by

bidding for other six locations namely Thiruvananthapuram, Ernakulam, Thrissur, Palakkad, Malappuram

and Kannur.

Haritha Keralam (Green Kerala Missids)an Umbrella Mission integrating components of Waste
Management, Organic Farming, aWdater Resources Management. It has an ambitious outlook to
address the issues of piling waste, drought, and health hazards due to pesticide treated vegetables. It has
three SubMissions:

1. On Sanitation & Waste Managemehtousehold level segregation andeaisposal of organic waste
through feasible options like composting, biogas, arrangements for institutional waste dispesal, re
use, recycling and safe disposal of raegradable and electronic waste.

2. On Water Resources Rejuvenation & Conservaiajuvenation of tanks, ponds, streams and rivers.
Conservation of water and ensuring its timely availability for domestic and agricultural use.

3. On sustainable agriculturé®romotion of organic agriculture to produce safe to eat vegetables and
fruits.
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Suchitwa Kralam Having achieved ODF status, the Suchitwa Mission now focuses on next generation
sanitation issues such as solid and liquid waste management and promotion of green protocol for
reduction of disposable and single use materials. Suchitwa Missiondsxtechnical support to Local Self
Government Institutions in identifying issues, suggesting mitigation measures, preparing Detailed Project
Reports (DPRs) for construction of new waste treatment plantgragation of solid waste management
facility, esablishment of plastic shredding units, etc., for the management of-liodegradables
including ewaste, development of sanitary landfill, community level composting/biogas units and
development of Regional Sanitary Landfill. The annual budget outlawfmh® Bharat Mission Rs.183

crores including SBM arfstate contribution for Suchitwa Keralam dRs.52.5 crore (Source: Suchitwa
Mission).

Policies and Guiding Principles

In addition to The Kerala Water Supply and Sewerage Act, 1iB@6Kerala StateSanitation Strategy

prepared with GIZ assistance and approved in August 2015 provides the policy framework for sanitation

services. The policy, modeled on the lines of the National Urban Sanitation Policy, articulates a vision to

ar ¥Ste Yl yHiddsd liyuklMastes, @ith theif@lowing goals

9 Ensure all human excreta and liquid wastes are safely managed (sanitation intervention are
appropriate; attention to operation and maintenance)

1 Enhanced awareness and sustained behavior change

1 Improved instiutional governance and enhanced human resources for citywide sanitation

Notable amongst the missing elements in the policy are:

Technical, institutional and service delivery options for siatge coverage

Clarification of ULB responsibilities

Infrastrudure deficiencies and CAPEX and OPEX required to address the gaps

Prioritization and phasing of investments to achieve the vision / goals of the sanitation policy
Role for private sector participation

= =4 =4 4 =4

Integrated wastewater and septage management guidelfalso prepared by GlZ, provide a path to
operationalize the state sanitation strategy. These guidelines provide options for citywide integrated
wastewater and septage management services, technical options (limited to wastewater), financial
(limited to ource of funds, viability gap funding), operations and maintenance and regulation. The draft
guidelines are in the process of being finalized in the next two to three months.

Policy on Solid Waste Managemenio address challenges of waste management,GloK released a
State Policy on Solid Waste Management on September 13, 2018, providing broad strategy to achieve the
GraA2Yy 2F a4l KSFfGKeZ LINPALISNRdAzA | yR NBaz2da2NOS S¥
recycled and prevented wherever feasband beneficial and disposedf in an environmentally safe
YI'YYSNES gAGK GKS F2f{ft2¢gAy3 FdzZARAYIA LINAYOALX Sao
1 Waste will be considered as a resource
1 3R principle of Reduce, Reuse and Recycle will be embraced
91 Polluter pays principle will be adopted
1 Responwility of citizen to the waste he generates and right of the society to have hygienic

environment will be protected
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Institutions for Sanitation

Although the 7# Constitutional Amendment (1992) devolved powers and responsibilities for sanitation
to locd government bodies, they continue to lack autonomy in functioning and are financially dependent
on the State government. Infrastructure is developed by a State Water Resources Department and
sometimes handed over to the ULBs and GPs to maintain. MulBtdéslevel agencies dominate
sanitation provision and there is little coordination, resulting in fragmentation of functions and
responsibilities and lack of accountability for services. Following are the key institutions involved with
sanitation activitie:

(i) Suchitwa Missiorunder the Local Self Government Department is responsible for providing technical
and managerial support to the Local Self Governments of the State. It is also responsible for
conceptualizing, action planning, conducting creativ@kshops, organizing training programs, initiating
sector related studies, initiating action research, and conducting monitoring in Waste Management
Sector. The Mission is also the Nodal agency for implementing Swachh Bharat Mission (Urban), Swachh
BharatMission (Rural) and Communication and Capacity Development Unit (CCDU) in the State. Suchitwa
Mission is planning to develop two septage treatment facilities as training facilities to raise awareness and
build acceptance for septage management in 8tate

(i) The Kerala Sustainable Urban Development Proje@SUDP) under Local Self Government
Department is an initiative of the Govt. of Kerala and ADB is a special purpose vehicle (SPV) to implement
urban infrastructure services in a sustainable mannbe KSUDP is also designated as the State Level
Nodal Agency for the Gol progrargSmart Cities Mission and AMRUT. While KSUDP has experience in
planning and implementing sewerage systems, it does not have experience in septage management
facilities.

(iii) TheClean Kerala Company Limitéths been set up under the LSGD with the objective of ensuring
hygiene management through innovative methods and public and private sector participation. The
company aims to ensure comprehensive waste management througbstifreuse of plastics,-&aste

and other solid dry waste reject from the Municipal solid waste stream. Suchitwa mission has put forward
a proposal to make Clean Kerala Company to implement and manage the pilot septage treatment facility
and take a largerole in the management of septage treatment facilities.

(iv) Impact KeralaLimited under Transformation Kerala Limited was constituted in 2018 by GoK to
implement major infrastructure projects in Local Self Government sector. This agency is responsible f
key areas of sanitation and hygiene including Septage / Fecal Sludge Management, Liquid Waste
Management, Modern Slaughter houses /fish markets and Modern Crematoriums. However, this being a
new organization, it needs considerable strengthening oftinsbinal systems and human resources.

(iv) TheKerala Water Authority® (KWA) is the primary institution for the development and regulation of
water supply and wastewater collection and disposal in Kerala. By legislation, its mandate includes
preparation, eecution, promotion, operation, maintenance and financing of schemes, monitoring
quality, fixing tariffs, etc., for drinking water supply and wastewater disposal. The KWA has executed
schemes in both rural and urban areas in tB@mte operations and maimnance of most of these
schemes, and planning, implementation and O&M for the few facilities created for wastewater treatment
in two ULBs. In addition, it has been a primary stakeholder in the execution of wastewater treatment
plants in Sabarimala and Guayur. In other ULBs where wastewater treatment facilities were proposed
under ADBassistance, the execution of the project rests with the KSUDP and the facilities are expected

73 Established by an ordinance 1984 and subsequently legislated by the Kerala Water Supply and Sewerage Act,
1986



to be handed over to the ULBs. Clarity of rolesaw$s the KWA, ULB and th€SUDP in terms of
development of wastewater treatment and disposal has yet to be ascertained.

Institutions for Solid Waste Management

With the 73%and 74" constitutional amendments, the GPs and ULBs are mandated with the responsibility

for Solid Waste Mnagement. The local governments are supported by Local Self Government
Department (LSGD) and SPVs like Kerala Suchitwa Mission, Haritha Keralam Mission, Clean Kerala
Company, Kerala Sustainable Urban Development Project (KSUDP) and Kerala State Industrial
Development Corporation Limited (KSIDC) are involved in planning and implementing waste management
programs and projects.

4.3.2 Impact of 2018 Floods

The damages in the SWM subsector is estimateRissf251.13 crore, about threquarters of which is due
to the destruction of householtevel SWM units. The total loss in the SWM subsector is estimated.at
74.4 crore, of which #&is attributed to householdevel cleaning, another 34to disposing of animal
carcasses, and the remaining®2dpent by urban andural administrative bodies on cleaning public areas.

Although Kerala achieved the Open Defecation Free (ODF) status in Rural areas in 2016 and Urban areas
in 2018, the collection and treatment of wastewater and septage is limited. An estimated totall4695,
household latrines have been substantially damaged due to recent floods, including 83,506 toilets in rural
areas and 11,640 toilets in urban areas, depriving about 400,000 people of sanitation services. Household
latrines have suffered the main brunf the disaster. Invariably, the septic tanks and leach pits were the
most damaged in terms of structural stability and functionality. Excessigtudging was needed too. No
damages were reported for the piped sewage treatment systems which cover amoiktion of the
population. The recent flood affected drinking water sources and sanitation facilities have serious health
risks as most people (6@ use shallow wells for drinking water.

In Kerala, majority of the households have pit/septic toilets-fft Sanitation), which has become a
major source in contamination of groundwater during floods. It is also an inclusion challenge, as many of
these septic tanks tend to be cleaned by people from lower castes. The disaster raises the need for climate
resiient superstructure desigrié and containment systems including septic tanks and "pitgth
customized designs for watdwgged areas. Given the high dependence of households aesiten
sanitation (784 5®b6septic tanksand Zbon pits; Census 2011), low &8 of sewerage systems (partial
coverage in Thiruvananthapuram and Kochi), limited septage treatment facilities (one operational in
Kochi), there is growing interest in septage management with eight plants under construction and more
planned to improve gatation services across tigtated ¢ KS (G SOKY A Ol f dzy RSNEGF YR
the public is also a challenge. The 2nd generation issues of an ODF state like Kerala pertaining to the
quality of toilet substructure affecting the quality of ground andface water has not been studied. As

such there are no reliable data collated on the type of toilet substructure adopted by the HHs in general
as well as in the difficult terrains. The current standard of latrine design and subsidies associated with
them would need to be revised. This, in turn, would have social and financial implications, as costs of
septic tanks or raised latrines with abegeound pits are substantially higher. Furthermore, damaged

7“The UN Post Disaster Needs Assessment (August 2018) highlighted the need to build flood resilient toilets suited
to the Kerala context

>The UN Post Disaster Needs Ass®ent (August 2018) also suggested a campaign to be led by Suchitwa Mission
along with Local Self Government Departments to replace all pits (21% as per Census 2011) with septic tanks that
are resilient to floods and reduce risks of ground water containoima
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superstructures pose the risk of injuries and compranpsivacy, particularly of women. The impact on
septic tanks and leach pits exposed ldagn vulnerabilities in terms of ground water contamination,
vector breeding and releasing pathogens into the environment.

Damage and Loss As per the Kerala Flood9P8 PostDisaster Needs Assessment (PDNA), the total
damage and loss, and recovery needs for this sector estimated to be as ¢ollow

Damage Loss Total Effect Total Recovery Needs
(Rs.crore) (Rs.crore) (Rs.crore) (Rs.crore)
147 48 195 289

Some prdminary recovery activities as suggested in the PDNA incl&ttdresilient latrines could be
designed with watessealed septic tanks, and all damaged latrines should be rehabilitated or replaced
following this design. Increased costs may be a challémgereating demand, but the government may
encourage suppliers with regulatory and financial incentives. The Suchitwa Mission could hold awareness
campaigns for the public on the importance of the latrine model. Financial compensation should be
considera@ for atrisk and lowincome households who will require retrofitting of latrines. The SWM
systems could consider a decentralised approach and follow the principles of reduce, reuse, and recycle.
An interim coordination mechanism for water supply, sanitatiand SWM could be established, serving

as a technical actor, and taking on board civil society actors, international agencies or advisory companies.
Establishing offite and decentralised faecal sludge management is a priority due to the substantial
number of household toilets with septic tanks and the limited capacity of sewer systems in the State.
Setting up decentralised SWM systems could be taken up as part of the building back better strategy for
a green and ecoesilient Kerala. A WASH sector atdioation platform could be established under the
WRD or LSGD, where all actors and stakeholders are represented. Ultimately, solid and liquid
management systems could have a stheel strategy and system, which further builds upon the
LINA y OA LIS al 2 TS YWSNERIQ |+ y RThie RKD® fuBherid@velogSch thezgySsie ©
sector recovery activities proposed in the PDNA through analysis of the root causes and through
consultations with public and relevant stakeholders.

4.3.3 Major Legacy and Currelssues

Contamination of ground and surface waters is a serious concern in Kiaddbhleamong the reasons

for widespread contamination are siting and poor construction of septic tanks and pits, which have the
potential to crosscontaminate ground wateby pathogenic bacteria, viruses, and several more complex
multicellular organisms. Studi€@have indicated that more than 9of the shallow dug wells are affected

with bacteriological contamination in Kerala. Also, some stdtliedicate that 58%60f the contamination
cases are due to unscientific construction of latrines%ddue to animal sources and 38due to both

"6 Harikumar PS. 2016. Water quality management of Késalzes, Chaltges and SolutionRep. Working Group
on Environment, Kerala State Planning Board. p. 9.

""Harikumar PS and Kokkal K. 2009. Environmental monitoring programme on waterkprali#tyState Council for
Science, Technology and Environment, Govt, of Kerala. 174p
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latrine and animal sources. Additionally, indiscriminate disposal of emptied septage for want of treatment
facilities has the potentigbr environmental degradation.

The situational diagnostic reveals the following:

(i) Access(household/community sanitation)According to Census 2011, in urban areas%@2d@
households had no toilets in their households. Abou®®o®urban populatiordepended on community
/ public toilet, and 1.%defecated in the open. In rural areas, %8f households had no toilets in their
households. About 1% of rural population depended on community / public toilet, and%defecated
in the open.

Under SBM #otal of 37,207 individual household toilets and 3,449 toilet seats in community toilets were

02y adNHOG SRS SyadNAYy3I dzy AGSNEIE &l yAdlrdAazy 00844

in 2016 and urban Kerala in 2018. However, the floo®9)a&8 led to 11,640 toilets in 44 ULBs and 83,506
toilets in Gram Panchayats being rendered dysfunctional or destr(fyadhitwa Mission)

(ii) Collection and TreatmentHaving addressed universal access to household sanitation, there is need
to address tle full cycle of sanitation from collection to treatment and disposal. WHiteoBthe urban
households are connected to sew&s78% of urban households are dependent on-site sanitation
comprising 5%septic tanks and 2bpit latrines, which are usualtleaned by persons belonging to lower
caste groups. As reported by Suchitwa Mission, aroun&4f the rural households have septic tank
(again, appropriate septic tank technologies may be compromised) while others are mostly leach pit
latrines (single p or two pits).

(iif) Sewerage SystemSewerage systems are presently limited to Thiruvananthapuram witbspatial
coverage and 91,300 connections, Kochi withspatial coverage and 4,500 connections (State Annual
Action Plans 201§ 16, Govt. of Kella, 2015) supported under the ADB funded Kerala Sustainable Urban
DevelopmentProgramme(KSUDPY. Planned investments in Thiruvananthapuram, Kollam, Alappuzha,
Kaochi, Thrissur, Palakkad, Kozhikode and Kannur will help create 29.77 MLD sewage treatrisanithlan
potential to benefit 1.14 million. The existing and planned investments will me¥#tdtGhe sanitation
needs of theState

Although sewage treatment plants of 107 MLD and 5 MLD are functional in Thiruvananthapuram and
Kochi, they are operating &tl%and 6®3o0f plant capacity mainly due to limited sewer network coverage
and/or reluctance of households to connect to the sewer networks, having investedsiteosanitation
systems like septic tanks. Households are required toR&yt,000 for a seer connection, bear the
plumbing cost and road restoration charges to connect to the sewer network. In addition, households are
required to pay the sewerage charges ¥4.6f water charges, applicable in Thiruvananthapuram). The
sewerage charges meet 2fof the sewerage system (network + sewage treatment plant) operation and
maintenance cost, while the rest is met through state subsidies.

(iv) Nonnetwork sanitation: As the available and planned sewerage infrastructure has been established
to meet adequacyf only 2@6urban households, other households in urban and rural areas rely on on

"®While the Census 2011 enumerated 518,633 households connected to piped sewer systems across all villages and
towns in Kerala, this is believed to be an eesgtimate. Sewesystems with treatment plants are reported only in
Thiruvananthapuram and Kochi Municipal Corporations, with 52,000 and 2,6500 connections respectively in 2017.
Also, the number of connections in Thiruvananthapuram have increased after 2013 when Biemhexss

commissioned.

® ADB-Project Completion report 2018 and information collected from KSUDP
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site sanitation where waste water is primarily disposed to septic tanks anéf pitthin the house
compound premises. Septage managemestnptying the filled up septic tankransport and treatment

of the sludge- is primarily viewed as a private operation in Ker&tamost cases, the construction and
maintenance of septic tanks is entrusted to private agencies. The services towards emptying of septic
tanks as and when redped by households is mostly provided by the private sector, with some of the
larger ULBs also operating septagaptying trucks.

An evaluation of the status of septage generation and management in Kerala (Economic Review, 2017
2018) indicates that the e&xeta confinement capacity of septic tanks and latrine pits vary considerably
depending on the terrain, land availability, and financial aspects of the household. For instance, the size
of the septic tank in individual houses ranges from 1 to *#and thatin a public office premises or
apartment buildings from 10 to 1003mGenerally, the frequency of emptying septic tanks varies from 2

to 10 years depending on the volume, usage and awareness of the need for desludging. The latrine leach
pits are emptied ace in 1620 years when the pits get filled and become unusable. Generally, in low lying
and coastal areas, the depth of the leach pit is restricted due to groundwater table and desludging
becomes necessary in shorter frequency. The total volume of seffé@geal sludge that needs to be
emptied from septic tanks or leach pits every day in Kerala is estimated at about 7%9@6isnalso
estimated that urban areas in 6 of the 14 districts (Trivandrum, Alappuzha, Ernakulam, Thrissur, Kozhikode
and Kannur) amunt for 70%of daily septage clearance demand. In other districts, the generation is far
higher in rural areas compared to urban areas.

The mechanical desludging operations currently remove about 50flamof septage/fecal sludge in the
State A septag treatment plant of 100 fiday capacity (constructed under KSUDP) functional at Kochi
and the sewage treatment plant at Thiruvananthapuram receive part of the septage/fecal sludge for co
treatment with sewage. Additionally, 8 septage treatment plantsheaic100 KLD capacity, are planned

in Kollam (3 plants) and one each at Alappuzha, Guruvayur, Thrissur, Palakkad and Kannur under AMRUT.
Though the treatment plants when completed and operational have a potential to benefit 2.9 million
people taking into @nsideration cities and villages within 10 kms for economical transport of septage to
treatment facilities, the benefit to cities where these interventions are planned is 1.3 million or ab#ut 30
of all urban households. Although households on an averayeRs.3,000- 4,000 for emptying septic
tanks, the emptied septage, for want of treatment facilities, is discharged illegally contaminating ground
and surface water sources.

Opportunity for Private sector participationtnformal private sector mostly puides for emptying and
conveyance of septic tank / pit contents across thte Taking into consideration about &0of
households dependent on septic tanks, a potential busine&s@42croreis availablé! However, there

is need to regulate this semt and enable incentives to prevent indiscriminate dumping of emptied septic
tank / pit content. There is also opportunity for private sector to operate and manage septage treatment
plants, piloted by LSGD (Suchitwa Mission / Clean Kerala Company / Kepalet). The learnings could

be replicated across thstatefor planned and proposed septage treatment facilities. Private sector could
also play a role in the management of lift stations (sewer networks) and sewage treatment plants.

80 According to the Kerala State Sanitation Strategy about 97 % of urban households in the state have a toilet within
their residential premises. Of these, %/are connected to septic tanks, and 22 % to pit latrines. Households with a
connection to a centralized sewer system comprise about 14 % of the population.

81 Considering 20% serviced through network systems, an emptying frequency of once in 5 yeaptyang em

charge of Rs. 3,000/emptying.
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Solid Waste Manageent

ChallengesTotal solid waste generated in Kerala is 3.7 million tons annually which includes 1415 tons per
day(tpd) of waste generated by six City Corporations, 4523 tpd by 87 Municipalities and 4106 tpd by 941
Gram Panchayats. In addition, Keralanaally generates around 38100 tons of slaughter waste, 83000
tons of hospital wastes and 71,000 tons of industrial hazardous waste. Managing this huge quantity of
waste has been recognized as a major challenge foBthte Absence of disposal and recoyédacilities

have adverse impacts on environment and public health with increasing incidence of communicable
diseases. It also affects tourism by adversely affecting aesthetic and hygienic environment.

For the past three years, a good lot of campaign antioa programmes had been undertaken all
throughout the State for creating awareness among public and promoting them to use decentralized
waste management systems covering segregation of waste at its source, decentralized management of
biodegradables at hmes or in community composting units. Remarkable efforts were undertaken for
removing solid waste dumps from the streams and rivers, where it was obstructing the natural flow.
Preliminary systems for collection and safe disposal of various types dfiodagradable waste were

also tried out in many LSGls. However, furthering these efforts and sustaining the results is challenge of
the day.

Thus while ongoing efforts are visible to enhance infrastructure facilities for sanitation and waste
management in &rala, the sector has the following challenges:

1 August 2018 floods damaged / destroyed 11,640 toilets in 44 ULBs and 83,506 toilets in Gram
Panchayats which when reconstructed need to be flood resilient.

1 Kerala needs more septage and sewerage treatmenttplaCurrently only .0%of grey water
generated is being treated and put into reuse.

1 Septage treatment plant of 100 KLD capacity operational in Kochi. 8 septage treatment plants each of
100 KLD capacities planned under AMRUT, which can catef4ofalrban households. Resistance
from residents to sewage / septage treatment plants hindered efforts to improve sanitation as per
ADB project completion report, July 2018.

1 Emptying, collection and conveyance of septage mostly provided by the private sectnrardJLBs
(especially larger ULBS)

9 Lack of clarity in roles and responsibilities of institutions in the delivery of sanitation and waste
management services.

1 Lack of clarity amongst ULBs and private sector septic tank emptying operators in collection,
conwyance and disposal.

1 Resultant pollution of water bodies and open areas due to unsafe disposal of fecal waste after
emptying from septic tanks.

1 Decentralized management of badegradable wastes, grey water treatment and collection,
segregation and safe giesal of nordegradable waste from domestic sector, commercial institutions
and public spaces.

1 Proven and economic technology options for centralized management of solid waste, suitable for the
specific features of the State.

9 There is no institutional setp to address the issue of E waste.



4.3.4 Proposed approach to Resilient Rebuilding

Strengthening Sanitation and Waste ManagemBnbgrammeThe GoK needs to strengthen tBéate
sanitation strategy, including integrated wastewater and septage managementligegisiefor increasing
coverage and improving services (Urban and Rural). Suggestions include the following:

1. Clarification on roles, responsibilities, and service delivery models

2. Role for private sector participation

3. Options and approaches for expandinguisehold connections to sewers

4. Recommendation of sewage treatment and septage technologies with low land use and energy foot
print

5. Models for septage treatment including -teatment of septage in sewage treatment plants, cluster
approaches for servicingties / towns, standalone septage treatment plants

6. Amendment of ULB rules and regulations to facilitate scheduled desludging

Estimating the financing requirements including CAPEX and OPEX

8. Preparing a Roarhap for Implementation

~

4.3.5 Specific Interventions

The total investments required for septage management in urban and rural areas over next five years is
estimated adks.2750 crores which is likely to generate a business opportuniRs®&42 crores, detailed
below.

Urban: About 2@ households in urban ems are likely to access sewerage systems taking into
consideration existing and planned investments. It is therefore important to address the faecal sludge
management requirements of remaining ®households (1.14 million) through septage management
facilities involving collection, transportation and treatment. This is likely to genergtetential business
opportunity of Rs.342 crore& through private service providers over next five years, using existing and
planned treatment facilities. The investmerdgquired to create facilities to treat this waste would be
aroundRs.1000 crore&.

Rural:As per report of Suchitwa Mission, around %®f the rural households have septic tanks while
others are mostly leach pit latrines (single pit or two pits). Stgrtvith an estimate of about 360f rural
households requiring septage management services over the next five years (2 million households), it
would generatea potential business opportunity d&¥s.600 crores for collection and transportation of
faecal sldge. The investments required to create facilities for treating this waste would be &sAi50

crores.

82 Servicing onsite units once in five years @ Rs. 3000
83 Estimated per capita cost of treatment is Rs. 1750
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Table23: Water Sanitation Actions and Results Framework

Activities 0-6 0-18 18 months| Expected @tcomes
months | months | & beyond
Policy /Regulatory/ Institutional
The GoK has adopted a strategy and § X Increased coverage an
time-bound action plan to strengthen improved quality of
policy and institutional framework to sanitation and waste
improve accountable anefficient management services
services for sanitation and waste in urban and rural
management which are resilietd areas.
disasters and_ |_mpacts of climate chang Baseline(January
and are sensitive to the needs of 2019): Inadequat
. : : quate
populathns_ like the_ SCs and STs who policy and institutional
Ia(r:]k sanitation services more than framework for
others. Sanitation sector.
YSNF il Qa {dbus {1} Target(June 2021): (i)
Management Strategy and Programme X Improved Sanitation
adopted by the GoK services for at least
XXtargeted people.

Setting up of a inter sectoral WASH Integrated information
coordination platform of all govt X and data basen
stakeholders working in drinking water WASH. Better
supply, sanitation, waste management institutional
and hygiene domain. collaboration.
Twin pit/Septic tank/Biadigester toilet Sustainable toilet
to be made mandatory depending on X X substructures address
terrain conditions such as deepwater the issue of ground and
table area, low lying land, waténgged subsurface water
areas etc. contamination.

L . Sanitization of dug
Scientific study on mapping the X wells

appropriate bilet technology specific to
the region

Investments Planning

Sanitationinfrastructure for septage
management (Rs. 2750ores)

80%of the urban
population and 3@ of
rural population access|
safe fecal sludge
management




Activities 0-6 0-18 18 months| Expected @tcomes
months | months | & beyond

Sanitation Collection and
transportation of septage (Rs. 942

X Improved connectivity
crores of primary, secondary,
Investment programme with additional and tertiary drainage
funding to beestablishedor storm X systems to prevent
water drainage in ULBs. Current issue clogging and pollution
identified of water bodies

4.3.6 Technical Studies and assessments

The list of studies to be carriemlit to support the above policy, institutional and investments activities is
provided below.

Table24: Water Sanitation List of Studies

18
Activities U 018 | onths &
months | months
beyond

Policy and Institutional

Preparation of Blicies and Programme for Sanitation and Waste
Management: X

(a) Institutional roles and responsibilities and mediterm

X
programme
(b) Costeffective sewerage and septage management progran X
and service delivery models
(c) Solid waste management progrene X
(d) M&E, Citizen Engagement, and Grievance Redressal Progra X
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4.4.1 Introduction

Kerala has been urbanizing more rapidly than the national average. In ten years2@D1the
percentageof urban population nearly doubled, with an Annuab®th Rate of urban population of 86
This makes Kerala the second most rapidly urbanizing state in India, withoB%he population
concentrated in miesmall sized cities (20,0a0M0,000 people) and the remaining%@&are in bigger cities
(100,000+ peoie).

Though the population density of the State as a whole is high among Indian states, the population density
of urban agglomerations in Kerala is less when compared to UAs of other States. Population density
variation is seen within the urban agglomemat also. The analysis of change of population of the core
and fringe of urban agglomerations in Kerala shows that the core is either in stagnation stage or even
exhibit negative growth, whereas fringes grow at a higher rate. The fringe areas of the urban
agglomerations are having lower density than the core and the fringe areas are in a transitional stage (in
to the density of the core). This indicates the scope for further densification of the urban agglomerations
of the State.

Kerala is one of the leadirstates in the implementation of P4CA, but access to basic services at the ULB

level continues to be a challenge. Following th& a8d 74" CAs, in 1994 Kerala passed the Panchayat

and Municipal Acts mandating the establishment of panchayats (mgal bodies) in the rural areas and
municipalities in the urban areas, and devolving 26 out of 29 functions, and 17 out of 18 functions
NBALISOGAGSte@d 5SALIAGS Y SNI-uphlrd progkes Orgfainel tte StatShas & S NIJ.
not yet beenable to tap on the potentials of rapid urbanization nor turned its cities into key economic
RNAGSNBE® ! OO2NRAY3I (2 YSNIftlQa wnmc !law!¢ {GFGS !
urban services including access to drinking water supplytewaster management, solid waste
management, storm water drainage and municipal roads are below acceptable limits. In terms of access

to piped water supply, only 350f the urban households have access, which make it the fourth lowest

state of the countryat 50% coverage of the national average (from Census 2011) and the supply to
households is limited to an average 6BBrs a day. Access to piped sewerage network remains in the

range 530%across ULBs, with a substantially high dependency on soak pitis/sgnks for which there

is no proper fecal sludge management system. Likewise, the solid waste management services are very
limited - almost all the ULBs are lacking sustainable treatment and disposal facilities with partial waste
collection systems. bdequate waste water management and solid waste management services are not

only affecting the quality of life in urban areas, but also the water bodies surrounding the urban areas

(back waters), which are valuable cultural and heritage assets of hugem@oralue as a core tourist

FOGNI QGA2yd [A1S6AaST dzyLX FYyYySR YR AYIlRSIldzr 4SS ai
face and manage flash flood events, which are on the rise due to erratic monsoon patterns.

On the fiscal side, local govenent finances have been expanding in the last decade, but municipal
revenues are far from being sufficient for addressing the priority basic municipal investment needs, let
alone building climate resilient infrastructure. Over the last decade, municipahdes in Kerala have

grown at 14.86(CAGR) for the 2004/8013/14 period (Oommen, 2015). Going forward, ULBs in Kerala
are slated to receive approRs.18,000croreover the period 20121 including transfers from 14th CFC,

5th SFC and national urban grams supporting selected ULBs in Kerala (2 ULBs through SCM and 9
through AMRUT). Despite these increases, in terms of discretionary transfers ULBs in Kerala receive on
average, a per capita allocation from the Fifth SFC and 14th CFC (two primary séulisesetionary
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grant allocation) oRs.1,400, which is around one third of the per capita allocation to the panchaRats (
4,095). Hence, the discretionary funds available to ULBs for addressing their investment needs are far less
than as compared tognchayats. As such the 5th SFC recognized this and has argued that due to the rapid
urbanization in Kerala and increasing pressure to expand municipal infrastructure, more priority should
be given to the allocation of resources to ULBs. The total estimatestment need for core municipal
infrastructure is approXs.45,500Crores over the nextbyears to be able to provide municipal services

in all the urban aredé

Sanitation is recognized as a major challenge in the urban areas in Kerala owinigus gaographical

and demographical challenges like high population density, scarcity of land required for centralized
technical solutions, high ground water table and lack of social acceptability to allow development of large
scale treatment and disposfacilities. Urban sanitation also suffers from multiple issues at the policy level
relating to lack of multyear strategic investment planning, lack of adequate and steady capital funding,
and technological, operational, and capacity constraints at t@ll level. The sanitation problems
emerged in a strong way in the aftermath of the recent floods when the toilets, septic tanks and leach pits
suffered widescale damages due to poor quality of construction and there was a widespread increase in
surface ad ground water pollution affecting the availability of drinking water supply. Lack of solid waste
facilities and treatment also contributed to the floods and many waste treatment and water treatment
plants were damages. Overall, the urban sanitation prolsiehave led to widespread public health,
environment and social hazards in tB&ate and have gained priority in terms of the challenges to be
addressed with an innovative and comprehensive approach as a part of the Rebuilding Kerala Initiative.

4.4.2 Impactof 2018 Floods

¢KS OdzNNBydG aAadda GAzy 2F YSNIfIF QA YdzyAOALI f aASNIIA
natural disasters and cities need to build better systems of planning and implementing climate resilient
infrastructure. The vulnetdlity of the State was exposed in August 2018 when Kerala suffered
widespread floods affecting 5.4 million peopléde floods exposed the vulnerability of the urban areas to

natural disasters resulting from numerous factors such as settlements of habsaiin disaster prone

areas, lack of proper urban/spatial planning frameworks that; and poor quality of municipal infrastructure

being built by the local governments; inadequate drainage infrastructure and a very limited and provision

of solid and liquid wste services and infrastructure.

4.4.3 Major Legacy and Current Issues

In addition to the infrastructure and service delivery shortcoming in sanitation, the urban sector at large
encounters several policy challenges, many of which have already been idebyfidte Fifth State
CAYlLYyOS [/ 2YYA&daAzy NBLRNI® C2NJ) wYL G2 | OO0O2YLX A&K
transformative urban sector reforms will have to be addressed to shift the way in which ULBs deliver
services, including the following kagpects:

9 Flexibility in planning guidelinesThe State annual budget provides approximatel$o25 the total
expenditures to local governments as plan funds to be used for local development and service delivery
purposes. The current allocation system thets organically evolved during the last two decades

84Preliminary estimates based on demand projections for the core municipal infrastructure (includes drirdding wat
supply, waste water management, solid waste management, storm water drainage and municipal roads) needs in all
ULBs.



prescribe the earmarking of most planned funds among several sectors without leaving much
space/flexibility for the ULBs to undertake capital expenditures, according to the needs and priorities
of the ctizens. This excessive earmarking that applies across the board to all LGs regardless of their
specific characteristics and needs have resulted in severe allocation inefficiencies.

Enabling multiyear, large infrastructure planningThe annual planning andudgeting process
wherein the plan funds are allocated and disbursed on an annual basis, combined with the
fragmentation of resources due to earmarking, constraints the ULBs from identifying and prioritizing
multi-year critical infrastructure investmens K A OK  NB ySSRSR (G2 I RRNBaa W
in sectors like transportation, sanitation, that may require more comprehensivetania solutions.
Currently, fund allocation for capital projects divides investments into several hundred micro size
projects that can be implemented at the ward level in a short period-6fdonths. The preparation

of Capital Investments Plans shall be based on long term district plans and master plans, with a
corresponding budget allocation, presents a solution totsaddressing this issue.

Promoting linkages between annual plans and master and district development pl&sn funds

are disbursed and utilized as per the annual planning guidelines, with no mandatory provision to link
the annual plans and investmentstivthe longterm investment plans stipulated by the urban master
plans or district development plans. This has two major implicatidiistly, the investment planning
R2Say Qi #&elmBhedidm tefn2hgrizon and secondly, the lack of enforcementhef master

plans had led to widespread urban sprawl and unmanaged construction in hazard prone areas, which
has proven to be extremely dangerous and vulnerable to natural disasters such as the floods of August
2018. Long delays in the preparation and noéfion of master plans and their lack of funding also
O2yiNAROGdziSa G2 GKS ¢SIi1ySaa 2F GKS {dlQdSQa VYAR
coordination with the current district planning exercise that is starting to be put in place in a few
districts. There are no binding regulations that link the district with the annual plans, to ensure proper
coordination between theapital investment plans of the districts and those of the ULBs. Allocation

of plan funds is not based oarlg term district plansrad master plans and this has resulted in non
implementation of longterm infrastructure projects.

Addressing key human resource gapdBs lack critical manpower and expertise in core functional
areas like governance, financial management, engineeringualogn development, which restricts

their capacity to better plan, identify, prioritize, design, execute and manage municipal infrastructure.
Limited use of innovative technologies adds to the problem as many functions that are manually
implemented, coulde automatized. The reskill and redeployment of exiting staff who are either idle

or lack capacity can also help to address the HR deficit at the ULB level. The governance systems are
also weak at the local level especially on the financial managementupmment, contract
management, front line service delivery and local administration aspects, which are areas where
appropriate skills need to be developed.

Technical guidelines to promote quality and resiliené@ne of the key issues at the local levelttha
came to surface during the floods is the poor quality of infrastructure developed by ULBs. In addition
to the local capacity constraints, one of the critical policy constraints behind the poor qualify
infrastructure is the lack of robust technical desmmdelines, service standards and construction
codes for infrastructure and buildings required in the context of Kerala and the enforcement at the
local level. Firstly, the existing guidelines and codes are very fragmented and inadequate. Secondly,
many d them, have been developed at the national level without the proper customization for the
Kerala context. Thirdly, most of the municipal engineers are not aware of the such codes/guidelines
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or if they are aware, they do not comply with those due to ladk eapertise and weak
accountability/monitoring systems.

9 Enhancing role of district stakeholder®istrict level agencies and stakeholders play a critical role in
the whole plan approval process for ULBs through District Planning Committees (DPCs). However,
their mandate beyond the plan approval is limited and the HR capacity at the district level to monitor
the implementation of the Plans is also inadequate. District agencies and stakeholders have a large
role to play in integrating plans across jurisdincand also in conceptualizing irHgLB initiatives.

While district stakeholders are closest to the ULBs and have an active participation in the local
development matters, the mechanism for intelLB planning and oversight are weak.

9 Administrative Review The existing Government procedures and practices developed when the
current levels of technology, people participation or specialization were not available. New
developments in these fields can change the functioning of urban local bodies and make drem m
effective. In addition, numerous rules and regulations have organically grown through the years, many
of which are now obsolete. Therefore, it is necessary for the Government to review the administrative
functioning of urban local bodies considering fresent tools available and also future opportunities.
Through this review and reform, the Government can decide goals for use of technology, modernize
organization structure and procedures, and to clarify the governments interface with civil society.

1 Enhancing the financial sources for urban service delivddespite the recent increase of transfers
going to the ULBs, there is still a huge investment gap that calls for improvements in local taxation
(mainly property taxes) and the mobilization of altative sources of financing such as land value
capturing. Instead of an incremental approach, it is necessary for the Government to take stock of the
overall resource requirement of ULBs considering the need to achieve service level benchmarks and
formulate an urban infrastructure financing and resource raising policy; and set targets for revenue
improvement.

4.4.4 Proposed Approach to Resilient Rebuilding

In the context of the challenges identified in the urban sector, the proposed sector strategy comprises 3
key pillars: (i) transformative policy and regulatory actions to be undertaken bgtdegovernment for

the strengthening the urban planning, plan allocations, governance and service delivery systems; (ii)
institutional reforms, capacity development antganizational strengthening interventions at the district

and local level; and (iii) investment support for immediate priorities such as urban sanitation (liquid and

solid waste) that need to be addressed through dedicated additional funding beyond stagplan

funds, as a part of Rebuilding Kerala Initiative.

The proposed sector strategy will anchor the interventions to be supported by the World Bank through a
programmatic engagement comprising both (i) the proposed Resilient Keratgamme(Develgpment
Policy Loan) and (ii) the Kerala Urban Service Delivery Project (KUSDP, Investment Project Financing).
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4.4.5 Specific Interventions

Table25: Urban / Rural Actions and Results Framework

Activities 0-6 0-18 18 months Expected

months | months | & beyond Outcomes
Policy/regulatory
Revise the decentralized plan guidelines to Improved
reduce fund fragmentation and (b) enable t investment
planning process at ULB level to identify & planning for
prioritize multiyear projects based on long ter X identifying
plans and
Decision taen by LSGD to revise the ann ﬁ{'?tr.mz'n?
decentralized planning guidelines. uiti-year,

X long term
Approach paper finalized for revising the ann investments
planning and budgeting framework at the State g for critical
local level to (a)avoid fund fragmentation owing municipal
excessive earmarking in plan fundsdato enable infrastructure
multi-year investment planning, jointly by LSGD & development.
State Planning Board. X
Revised annual planning guidelines formg
notified.
Process for identifying city level mujtear priority X
projects notified.
Implementation of the annual planning geiéthes
at the local level, including a provision for t X X
identification and planning of muljiear
investments.
Settlement policy has to be formulated thie State X Sustainable
level. Planred
Decision taken by the government to prepg X development
settlement policy.
X

Formulation of settlement policy

Implementation

Preparation of GIS based District plans, Mag
Plans, Interim local development plan a
highlighting multiyear projects in that for (1

enabling ULBs to improve the effectiveness 4

Riskinformed
urban
plannng lead
to better
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Activities

0-6
months

0-18
months

18 months
& beyond

Expected
Outcomes

implementation ease of decentralized planni
processj2) developingenforcement framework af
state, district and local level and (3) underta
disaster risk informed spatial and lande planning
in urban/rural areas in consideration of the terra
(highland, midland and lowland) , and monitor
compliance (4) on the prospect of urba
compaction and reducing urban sprawl.

Decision taken by LSGD to revise the urban plan
framework (including act and guidelines) f
addressing the issues relating to preparation
robust master plans, Interim local developnt
plan and effective enforcement of master plans
regulate development in hazaqgtone areas.
Clarify the procedures for linking the Distr
Disaster Management Plans with the master Pla

Action plan finalized for revision of the urbg
planning framework of Kerala based on detailg
review and assessment of existing planning syst
and procedures.

TCP Act amendment to ensure the preparati
notification and enforcement of plans in a tim
bound manner. Government shall have powers
override the approval process of the master pla
if the LSGI s are not taking timely decisions fg
planned development. Paddy and wet land act |
to be amended to contain urban Sprawl and prots
paddy and wet lands

New master plans and Interim local developrhg¢
plans that are sensitive to the needs of groups s
as women, elderly, children, migrants, PWDs tg
prepared based on amendment of the act and n
guidelines.

disaster
preparedness
from planning,
service
delivery and
emergency
response
perspective.

Establish a robust regulatory framework for ULB;
improve the quality and resilience of municig
infrastructure.

Municipal infrastructure manal draft prepared
based on review of existing technical guidelin
service standards and gaps identified from urk
resilience and disaster risk reduction perspective

Improved
quality of
municipal
infrastructure
being
developed,
with high level
of resilience
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Activities 0-6 0-18 18 months Expected
months | months | & beyond Outcomes

Final municipal infrastructure manual approved to natural

GOK and formally notified for adoptiomnd X disasters.

compliance at the local level.

Capacity building and training support to

provided to ULBs to adopt and follow the desi X

guidelines and standards for execution of munici

infrastructure projects.

Necessary changes in building rules to cont Planned

urban sprawl, planned development and mitigg development

disasters. Provisions for construction of buildir

on hilly terrainswater logged areas etc hasto ff X

incorporated in the building rules

Higher FAR values permitted for the entire State

per building rules to be reduced and FAR val

shall be based on master plans so that rg

widening, Transit oriented development, [r X

pooling schemes etc can be implemented. Acg

to buildings has to be increased for all occupant

andhigh-rise buildings.

Revise building rules. X

Strengthen the building plan approval systemat{ X Improved

local level quality of

Government decision issued to revise the build X Eggcsj![rrlt?ction

lan approval by LSGD

P PP y and better

Revised building plan approval guidelines prepa compliance

approved and notified by GOK. X with building

e-governance systems to be designed codes.

implementation at the local leve] for ensuring full X

compliance with new building rules an

transparent procedure for building plan approy

system.

Conduct an administrative review at the ULB lev X Improve the

Governmet decision issued to undertake & X admm(;stratlv?

administrative review at the ULB level procedures a

the ULB level
Complete administrative review an X including use

recommendations to the Government

of technology
and
specialization.




Activities 0-6 0-18 18 months Expected
months | months | & beyond Outcomes

Government action taken report on administrati

reforms and issue of required legal amendmer X

regulatory ordes and guidelines.

Strength Public transportation system and promg X Improved

non-motorized transport systems. public

Prepare Policy/Guidelines for Higdtransportation trarl[spr)rt])rtatlon

system, promote nommotorized transport systen tsﬁl Sreb S

for LSGIs and ensure that transportation X 3e Y

accessible to vulnerable populations like the elde re ucm?

and persons with disabilities. congestion
and pollution.

Develop standards for implementation at log

level. X

Institutional

Strengthen the role of districts in urban plannir Improved

investment planning and project implementatic X accountability

supervision for improved municipal service deliv¢ and

through line departments monitoring

o . systems  for

Necessary legislation and ensuing Governm yster

) . L ensuring
Orders issued outlining the role of distri better
stakeholders for ensuring robust urban planni ,

oo : X compliance
and good quality infrastructure. Line departmer with urban
shall prepare projects based on Longnteplans planning  and
prepared for the LSGls infrastructure
Detailed guidelines issued to districts and ULB¢ X development
the institutional roles and responsibilities for urbz guidelines
planning, design and implementation supervisi leading to
of critical municipal infrastructure projects. improved

. li f
Cloud data sharing piatrm created to enable qua _ty 0
. : o X services ang
sharing of data and to avoid duplication of stud
. . better urban
among line departments and intéJLBs.
management.
Additional manpower to be deployed at the distri
level commensurate with the assigned roles & X
responsibilities.
Strengthen the municipal cadresorf deploying X Improved
adequate human resources at the local level. capacity at
ULB level tg
deliver

services at the
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Activities

0-6
months

0-18
months

18 months
& beyond

Expected
Outcomes

Key gaps, in noetechnical as well as technic
expertise, identifiedand revised municipal cadr
structures finalized to address the identified gap

List of skilled labourers such as electricia
plumbers etc. to be prepared by each ULB.

Municipal cadre structure revised and notified.

Roles and responsibilities of the Director of Urk
Affairs defined.

Recruitment, transfer, and reskill of personnel f
the sanctioned positions to be initiatedy bState
PSC.

Dedicated institute for promoting action research
in urban development established.

X

local level in
an
operationally
sustainable

manner.

Ensure ¢chnical support for ULBs in planni
process for effective formulation of mudyiear
projects and dissemination of information of lot
term plans, disaster prone areas, heritage areas
to the public

Publish the plans for public awareness

Investments

Long term Urban infrastructure financing, resout
mobilization and revenue improvement policy.

Government Decision to formulate a policy f
financing long term urban infrastructur
requirements and resource mobilization with foc
on implematation of development projects
envisaged in Master Plans anbhterim local
development plan. Fixedercentageof Plan funds
also shall be allocated for mulgear infrastructure
Projects.

Report and recommendations to the Governme
on a) Long term urbannfrastructure financingd
requirements, b) resource mobilization poli
including State support to urban investments anc
revenue improvement targets at ULB le
(including for property tax and land value captur

Investments in
local urban
infrastructure
enhanced
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Activities 0-6 0-18 18 months Expected
months | months | & beyond Outcomes
Revise the Municipal Act and give Ulddreedom
to increase its property taxes and levy additio X
sources of revenue, such as cess for services,
value capture and tax increment financing
Issue of Government policy for a) State support
urban infrastructure financing, b) enablin X
reguations for municipal land value captur
commercial borrowing and revenue improveme
and c) targets for municipal revenue improveme
Dedicated state level imstment programmewith Improved
additional funding to be established for providi X public health
access to resilient urban sanitation in ULBs. and
A new state resilient urban sanitation investme gﬂ}[/cl:)omn;nsent
programme to be notified with additional fundin through
support earmarked for ULBs as a pairRebuilding X .
o : improved
Kerala Initiative(RKI), over and above the exis sanitation
plan funds. The programme should follow services in
incentive approach to get stronger commitme b
from ULBs urban ares
' with STPs a
Resilient urban sanitation investment programr X community
to be designed with the help of the WorBank level or ULB
financing support. level.
Implementation of the sanitation investmer
programme with the help of World Bank suppd X
through KUSDP.
Investment to address urban heat island formati¢c X Reduced
. . . temperatures
Identified urban heat islands through studies. X remp
in urban areas
Immediate remedial measures adopted such X
green embankment protection, conservation a
revival of existingvater bodies.
X
Guidelines to promote green buildings.
Greening of urban areas by increased vegetatio X
Investment support to LSGD and ULBs to prey Better levels
and notify riskinformed master plans with of disaster

hazardrisk mapping
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Activities 0-6 0-18
months | months

18 months Expected
& beyond Outcomes

Dedicated funding support to be budgeted for LS
to prepare riskinformed GIS based master plans X
the district/city level, which are also sensitive to t
needs of vulnerable groups.

GIS based risk informed master plans to X
prepared forcities

preparedness
in urban areas

4.4.6 Technical Studies and Assessments

Table26: Urban List of Studies

List of studies

0-6
months

0-18 18
months | months &
beyond

Policy

Urban plaming framework review and assessment for Kerala,
options paper for restructuring the same.

Review of existing annual plan guidelines, identify the key issues
empirical evidence and preparation of revised annual plan guidelir

Review and assessnmierof the existing municipal infrastructur
guidelines and building codes, and preparation of draft resil
municipal infrastructure manual for core municipal services |
buildings.

Formulation of indices to be included in the guidelines for
preparaion of an Urban Development Master Plan in speq
conditions of Kerala, based on the global best practices.

Formulation of general guiding norms for conceiving the approac
be followed by the local sejovernments in public service delive
through \arious options like

1 Direct LSG level services

f  Services being provided by State Departments of agencies

f  Services being provided by private entrepreneurs (e.g., city
cable services etc.)
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{ddzRe 2F GKS adzAdloAfAGe 2 Fher
various global best practice models for the Municipal Solid W
Disposal specific to the Kerala conditions.

Administrative review of local body functioning including use
technology, organization structur@rocedures and guidelines, citiz
and dtizen group patrticipation

Institutional

Review of the existing municipal service cadre structure, need
assessmenbased on existing HR in ULBs and provide options
restructuring the municipal seize cadre and for direct contracting

Investments

Urban sanitation investment needs assessment for ULBs in Keral;

Technological solutions assessment for solid and liquid w
management in urban areas in Kerala.

Technological solutions assessmeamt$torm water drainage in ULB:

Identification and assessment of urban heat islands and propd
remedial measures.

Preparation of master plans based on GIS and-imfgkmed
approaches for select 10 cities

Urban infrastructure financing requirements, smuirce raising an(
revenue improvement study (including Land Value Capture, |
Revenue Improvement and Commercial Borrowing)




45.1 Introduction

The floods of 2018 led to heavy damages to the roads sectorrdingdo preliminary assessments of the
PDNA, the roads sector has the highest sectoral recovery costs. Roads in around 12 of the 14 districts
reported landslides, earth slips, debris flow and rock fadiskki, Kottayam, Pathanamthitta, Kozhikhode,
Malappuram districts were significantly impacte#ligh quality and durable road infrastructure is a
prerequisite for social, economic and industrial development any state. Tourism is one of the mainstays
2T YSNI Il Qa SO2 ¢ tie GrosORage (idektio Bmidiicy, Bhetatecaters to 756 of

the all India tourist footfall as per 2016 Statistics. The current transport infrastructure St#teconsists

of 2.05 lakh km of roads, 1588 kms of railways, 1687 km of inland waterways and 18 ports and 4
International Airports with road dominating among all available transport modes. Having a good road
transport infrastructure and services is key to promote tourism and seamless passenger and freight
movement®.

4.5.2 Impact of 2018 floods

Given the difference imgeographical terrain Damage
across the State, the nature of disaster a Estimate | o, [Damage % of Total
impacts are variedThe flood diagnostic andRRUEHENE forSH& \\op (KM"NR' Damage
inundation maps presented in the JRD MDR Mn/km Cost
dzy RSNJ WYSNI fF Cf22R INR (Mn) TS
that the majority of the flooding occurred ir Thiruvananthapuram| 1842 | 2557.73] 0.72 2.41%
areas around th backwaters and the lowerK0llam 2059.4 | 2202.87| 0.93 | 2.69%
reaches of the rivers where river bank heighAl2ppuzha 7647 | 1472.33] 5.19 | 10.00%
were lower; adjacent flat areas becam Pathanamthitta 6066.4 | 2031.37| 2.99 7.93%
waterlogged to exceptional levels of up tq 1 Kottayam 79285 | 3456.21] 229 | 10.37%
2 m.The central mid lands and coastal plaif Idukkd 21360.9 | 2867.37] 7.45 | 27.93%
witnessed massive floods from overflowin E;T;tﬂ'?m 550525'6 282252 é'ig 2?222
rivers/caral owing to reduced carryin : : :
capacity of rivers,?akes, wetlands and p)(/)ro Palakkad 4409.9 | 2184.69] 2.02 | 5.77%
. L Wayanad 5580.8 | 1029.31| 5.42 7.30%
land. The roads in the seven districts cMaIappuram 37617 12680151 140 | 4.92%
Alappuzha, Thrissur, Ernakulam, Kozhiko Kozhikode 2966I2 2454.65 1'21 3.88%
Malappuram, Kollam and Kottayam sustaing Kannur 1526:5 2265:24 0:67 2:00%
such flood ‘induced damages, due t0 &,caragoq 1111.13 | 1460.66] 0.76 | 1.45%
absence of anntegrated urban floods risk Total 76474.03| 31812

managemert. —
Source : JRDN2018 and State Economic Review 2016

In the middle and uppereaches of the rivers,

waterloggingwas less although damage did occur in areas where strong currents and flood discharges, in
excess of full bank flow, impacted road structures. Tdreeful water currents of the river along with
debris washed away road embankments, seepgd pavement layers in absence of surface and-sub
surface drains, caused the erosion/damage of bridges, cross structures and protection works, etc. Various

85 Ref: Kerala JRDNA18 WB/ADB, PDNA 26W8!, CWC 2018 Flood Reports
86 References: State Economic Review 2016/2017, By Kerala&tabegPBoard and Stakeholder Discussions
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incidents of ladslides linked to canal/river bank erosions, water table ddowns, pore pressure
building, and piping effects within unstable slopes were also reported in the eastern highlzmdages
due to landslide/slips along roads primarily occurred in four @iitricts of Idukki, Wayanad,
Pathanamthitta and Palakkad.

As per the JRDNA and PDNA, about 2,004 km of SH and 13,246 km of MDR across 14utflistadts
varying degree of damages constituting aroundsg the total PWD SH & MDR network. The NH wing
has estimated damages of about 580 km of NHs resulting in a damage estimase8af4 Bn. The six

most affected districts were Idukki, Wayanad, Alappuzha, Pathanamthitta, Thrissur and Kottayam. The
PDNA assessed the total sector recovery needs comprisidgnoages to NH, SH, and MDR roads to the
amount ofRs.8,558 crore.

Immediate Recovery Effortg The urban department allocate®s.12 crore in 2018.9, andRs.18 crore

for 201920 for roads to be repaired or reconstructed. Anoths.20.14 crore has den allocated for
house construction activities. As of January 24, 2019, the total fund allocated for restoration projects to
all the districts amount tdRs.33.44 crore.

The Public Works Department (PWD) has accorded Administrative Sanction for wothsRe @, 764

ONBNBE o6& NBIFNNYy3IAy3I Ada OdNNBydG &SIFNRa o6dzRISGI NE
has also issued a new administrative sanction wétth371 crore for the repair of roads and bridges

under NABARD assisted RIDF, in aalditdo the works sanctioned by the NABARD earlier this financial

year. Following table shows the peftod recovery works carried out by the PWD

Table27: The Postlood Recovery Works Carried Out by the PWD

Category Repair andVaintenance | Resurfacing Culverts Bridges
(Km. roads) (Km. roads)

Non Plan 4429 0 656 127

Plan 0 844 0 0

NABARD 0 0 0 0

Sabarimala Package| 427 375 0 0

Total 4856 1219 656 127

As suggested by the PDNA, recovery activities could inekltmt-term activities aimed at restoration of

traffic and arresting further asset deterioration, much of the work has already been successfully carried

out by theStatein affected regions. Medium to long term activities would be founded in the principles of

Y, dZAGIR ..30GSNR 6AGK RAAFAGSNI YR OfAYIGS NBaAtASy
focus on required technical assistance to assess the vulnerability associated with road networks;
specifically, on getvazard and flooding risks, and deveilog climateproof framework. Activities could

also include better GIS mapping of the highway networks, with details of the river systerdsazped

zones and micr@limates. This RKDP further develops upon the suggested sector recovery activities
proposal in the PDNA through analysis of the root causes and through consultations with public and
relevant stakeholders.
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4.5.3 Major Legacy and Current Issues

Inadequate capacity to meet the

growing demand: YSNJ f | Q& Road Networks in Kerala
development, widely scattered NN

habitation with a less obvious rural Elutatiaad 0.87% SH 4342km
urban divide have contributed to road: .:l‘jwc’rk 2.11%
being predominant mode of transport.

It caters to 756 of freight and 856 of SH MDR
passenger mobility share. Tigtatehas R
a dense road network. At 528.8 km/10 MR NN
sq.km it is much above national aage Roads managed by PWD
of 387 km/100 qum Out of the tota. Source: Economoc Review 2016 16.34%

2.05 lakkhkm of road network, the primary road network of tt&tate consists of 1782 km of National
Highway (NH) roads, 4341 kmSihate Highway (SH) roads and 27,470 km of Major District Roads (MDR),
and roughly onstitutes 184 of the total road network and carries about &®f road traffic and is the
mainstay of all economic activities. This primary road network has come under increasing pressure from
growing population and rapid traffic growth at around-12% annually and is struggling to keep pace
with the economic aspirations of tHgtate Out of 4,342 km of State highways, aroun@oébe still single

lane with 546in poor condition. In case of NHs,%»f the road network have 4 lane capacities while
remainingroads have two lane or intermediate lane capacity.

Multiple institutions and lack of coordination among theraThe SH and MDR network in tB¢ateis
primarily managed by the Roads and Buildings (R&BD) wings of the Public Works Department (PWD),
while the National Highways are managed jointly by NHAI and Ministry of Road Transport Highways
through the NH Wing of PWD. Further, there are many special purpose vehicles, companies and statutory
bodies formulated to manage primary road assets under PWD su€BER, KCCL, KRBC, KRFB etc. Most
of these bodies tap the same funding sources, thus competing among each other and creating
uncoordinated approach for asset development and management. Apart from lack of convergence, the
State institutions also lacks agach towards fulscale egovernance and efficient management systems

and processes, access to market finance and alternate revenue sources like land value capture financing,
advertisements, congestion fees for urban roads. Besides,State so far has nb established a
coordinated approach in state transport infrastructure policy and planning involving key sectors like PWD,
Railways, State Ports, Coastal Shipping, Inland Waterways, Airports Authorities and Transport
Department’.

8UnderKSTPL Y LyadAddziAzylt /2YLRYSyid /3 mu Y2yGKa oaildzRe t
9EOSttSy0S¢ FT2NI w2l R {SO02NI KIa 06S8Sy Oz2zYYrax@rAz2ySR® ¢KS
diagnostic and outline a best possible Institutional Road Map for PWD and Road Institutions to effectively deal with
various sectoral themes like Quality Assurance, Planning & Design, R&D, Road Safety, Road Asset Management and
Climate Resilience. The2 y & dzf G yi (2 SELX 2NB (KS LINR&a FyR O2ya 2F &8
Oy IOG Fa I aldKAyYy]l GFryl1é F2N GKS aSOG2NJ YR KSfLI Ay A
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Figure29: Institutional Engagerent in Roads
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Need for updatedmaster plan and need for implementation capacity to lower ecological footprigt

Traffic is growing at the rate of 1M%annually. The length of road per lakh population is 615.5 km. NH
carries 406 of the total traffic, SH & MDRs, carries anothef#&f the road traffic. The strategic road
network (SRN) for th&tateroad network was identified with help of study by RITES which concluded in
2001 and a supplementary study completed by Scott Wilson in 2004, screening 2962 km of roads (26 State
Highways with totall038 km, 58 MDRs with total length of 1122 km and 85 hill highways including 16
missing links with total length of 802 km). Of the 2160 km of network excluding the hill network, the Scott
Wilson study classified 1458 km, 607 km and 95 km as High, Medidroav priority for development.

In 2013, CDM Smith also
carried out an exercise to Highway Density per lakh population vis-a-vis GSDP per

strategize the use of 8,500 ,Lapita (2016) 8
km of important roads which - 5 38 1.40.000 5
were taken by PWD from the < gg / ' 120000 &
Panchayats and classified a&?oL 30 27 1,00,000 gfj
MDRs. Beyond this the State ) 2 y /= 80,000 O
has no other road ¥ 5 \ 18 60,000 ;§
developme_nt uplates or §15 l ) 0000 =2
strategies in place. Further 3 10 °c&
there is lack of: 2 5 L I L 20000 g
8 0 | 0 %
§ & & & S {_e@@ R &
a) Fully integrated GIS £ LR S & Q}Q@
based Road T &b“* N N
Maintenance mmmm Total Highways per lakh population mmmm \ ational Highway per lakh population
Management System to mmmm State Highway per lakh population GSDP Per capita

capture pavement
related data inputs and establish linkages with HDM 4 software which needs to feed into Road
Maintenance ManagemerRlanning System;
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b) Long term performanc®ased management contracts for strategic road assets;

c) Capacity of state level contractors leading to implementation challenges. The major challenges of the
local contractors lie in the limited ability to execute vakmgineering techniques, climate proofing
and adaptation, green and resilient designing, adoption of stditart modern and green construction
technologies, experiences in managing new contract types like EPC, -BadtynOPRC, poor
workmanship, implemetation of work zone and environmental safety standards which are critical to
reduce overall impact on environment and ecology during recovery and rebuilding of road
infrastructure under RKI;

d) Participation of National contractors in state infrastructureojects owing to poor investment
climate.

Low Capital Outlay and Access to market FinancEraditionally, capital expenditure in Kerala in terms

of %GSDP is less than other states in the country. While most of the better performing states in terms of
infrastructure® have a Capex to GSDP ratio in 2043n excess of 5, Kerala managed a 1.79 ratio. Bridging
the financing deficit and finding innovative means of financing were key needs that led to revamping of
KIIFB in 2016, through an ordinance whichvedld it necessary administrative and financial autonomy to
access alternate investment funds (AIFs) like InVITs, IDFs, masala bonds, diaspora bonds. The public
budgetary sources that were made available to them included i#dfOMV tax and 10%&of StateRoad

Cess. The Recent road sectoral budget for F¥oOMBasRs.1284crore. with roughlyRs.90.8crore allotted

to NH development and maintenance and rest to SH and MDR, which translates into a meagi@ %o

Mn per km for NH an®s.0.35 Mn per km foSH & MDR. Another big concern of the state in improving

the capital outlay in the sector has been a lack of a state road tolling policy. Kerala Tolls (Amendment) Act,
1986 provided the basis for Tolling of standalone Bridge projects, however owing td pedsic protests
G2ftAy3 2F GKS&aS oNAR3ISaAQ LINR2SOda KlFa Ffaz2z aitzLl
framework to introduce concession specific user charges/tolling for road projects but it failed to
materialize a single BOToll progct in theState Kerala Road Fund Board (KRFB), constituted under KRF,
has developed a number of Annuity based City Roads Improvement projects in Trivandrum, Kozhikode
and recently signed a contract for Alappuzha City. However, in spite of such-stdodiong presence in
Kerala, KRFB is yet to create a policy/framework that taps into revenue options such as congestion
charges, advertisement revenue, land value capture through traditional means like betterment levy,
increases in stamp duty or revenues framility ducts sharing etc. in order to finance city road
improvement projects.

Insufficient public transport serviceAs of 33 March 2017, 44,291 buses have valid registration of which
around 25,000 buses ply on road primarily catering to inter ard icity travel demand. KSRTC has a fleet
strength of 5,795 (which has remained stable in size for the pasgdars), operating 5,047 schedules on
7,548 routes. Thus, there is increased share of private operators within cities. However, KSRTC continues
to maintain the monopolistic position in providing intcity and state passenger mobility services as these
routes are nationalized. The concept of shared route permits with private operators forcitgraervices

has been initiated in recent past andatearly stage of evolution. Consequently, the concentration of
two- and fourwheelers has increased many folds and is considered to be the main cause of traffic
congestion in the cities and state road network. Insufficient public transport service altiibates to

excess carbon emission as well as places an additional load on existing road infrastructure.

High climatic risk and disastgerone areas- The road network of the State is prone to natural disaster
due to unique terrain featureg such as higlands, rolling hills & mountainous terrain, rdahds and

88 As per white paper on State Finance, June 2016



coastal plains. The hilly areas are vulnerable to landslides often caused due to intense rainfall during
monsoons. The states face two bouts of monsoons (South west and NEath in a year startg June
ending November) witnessing high rainfall intensity. Similarly, the coastal areas are susceptible to coastal
flooding, cyclones and inundation from sea water. During 2018 floods and landslides, aréafid K& s)

of the total state road network wareported damaged mainly due to floods, landslides, earth slips, soll
movement and rock falls. Flood inundation maps show that the majority of flooding occurred in the areas
of back waters and lower reaches of the river. In the middle and upper reacbdmtiting was less, but
damage did occur in the areas where strong current and discharges were in excess of full bank flow,
damaging road infrastructure. Additionally, there is no integrated urban floods risk management or GIS
based vulnerability and rigkapping of the asset stock of the State to prepare project specific mitigation
efforts or a resilience framework for roads.

Road Safety; Road Safety has been a perennial challenge for Kerala. In 2016, there were 39,420 road
accidents, 4,287 deaths, ani#,108 injuries which translated to high accident severity index of 12.8

deaths per lakh population. Between 2015 and 2016, the State recordethm@@ase in road accidents.

The major road safety challenges include increase in the share of 2W & 4¥lévekhistrations (2Ws are

extremely vulnerable to accidents), conflicts of vehicle movements on narredivished roads, high

roadside frictions from abutting landse, highpercentageof two-wheelers in the modal share (road

traffic), lack of safe mobiy facilities for vulnerable road users-awlequate enforcement and lack of a
multi-sectoral approach to deal with road safety. As part of KISilF2007 Kerala became thé& dtate in

India to statute a Road Safety Authority (RSA) headed by the Trahipister and in 2009 Kerala created

a dedicated Road Safety Fund. However, KRSA have not been very active in identifying and implementing
multi-sectoral road safety projects in ti&tate As part of KSTP, the Road Safety Component focused on
implementtion of a Safety Corridor Demonstration Project (SCDP) for 80 km state road network and
adopting the learnings in 10 small corridor demonstration projects identified acrostéewith a focus

on improving road safety through muliectoral interventiy 8 ¢A 0K (GKS KStLI 2F |y SI
CdzyRé¢d ¢KS {GFGS KIFIra RStF@SR AYLIX SYSyidGlraAzy 27F {
institutional commitment to such a muliectoral approach to implementing road safety projects. As part

of re-instating the institution of KRSA, KSITRunded the establishment of a Technical Support Group

(TSG), hiring of few eminent experts in the field of Road Safety to function as secretariat of KRSA. However,
unless ownership is taken by KRSA this may not wemessful arrangement. Recently, the State MVD

fl dzyOKSR a{FF¥S YSNIftlrF¢ LINRPINIYYS o6FaSR 2y (GKS adz
curbing road accidents and fatalities and inducing disciplined road culture iStéte The initiative

primarily focuses on strengthening the enforcement wings of the motor vehicle department with modern

control rooms in each district, 24/7 patrol and enforcement through appropriate resources and tools (such

as radar fitted interceptors with Lux, Alco and Soundter® patrol vehicles and surveillance/speed
cameras). Although, this is a good initiative there is a need to establish protocols for adopting duty of care

in tackling overlapping enforcement functions between the Police and the Transport Department and
edablishing a collaborative framework across PWD, Health and Education Departments for developing

and managing a Safe Road Network in the State.

4.5.4 Proposed approach to Resilient Rebuilding

Roads are the primary mode of transport in Kerala and would coatio remain

so in the envisioned recovery and rebuilding tiffieNd YS 2 F abSg (9 - DNSSys' ¥SNI f I ¢
under RKI. As theState embarks on this esteemed vision, the future of

transportation mobility needs to be wethilored towards sustainablegreener

road transpot with low ecological footprint. Thus, while developing new-/re
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building roads there is a need to focus on muitbdal integration, improve productivity of current road
assets, outline strategy to shift to low carbon emission vehicles and fuel technmlogagse modal share

of efficient public buses and shared transport mobility, and build an overall climate and disaster resilient
road asset stockSome of these aspects needs nwubkiectoral intervention/involvement i.e. Transport
Departments, KSRTC, otlgate Transport Departments, LSGD as well as necessary politidal dngy
community level participation. In light of this, the road sector modernization plan for RKI has identified
four critical reforms pillars A, B, C and D as shown in the figure:

Figure 30: Critical Reform Pillars for Roads

RoadTransportPolicy& Planning Integratedroad transport policy/strategy/planningfor
sustainableroad developmentand lowering ecologicalfootprint; increaseshare of publid
bus transport and other shared mobility; update and efficiently manage strategic road
network (SRN)safe roads activate knowledgecenterslike COR for crosscutting issues
sectoralthemes,innovationsandfuture trendsand multi-sectoralcollaboration

Modernization of Institutions and Improved Construction Capability Establis
institutional framework for an Integrated multi-modal approach to transport
infrastructure policy, planning and investments reorganizing and institutional
strengtheningof road agencies their governancestructures,businessprocesse
operations,improvedE Governancestaff capacitybuilding dealingwith multiple
institutions i.e. KSTPKCCLRBDCKRICK KRFB establishingneed for Strategid
Road Network Authority; capacity building of local contractors and improving
Stateinvestmentclimatefor increasedarticipationof national contractors

Climateand DisasterRiskResilience VVulnerabilityrisk assessmenbasedplanning
anddesigns GlSmappingof disasterand climaterisks guides/desigrstandardsfor
climate works, value engineering green constructiontechniques using local and
resourceefficientmaterials greenand sustainableprocurementpractices

PPPs,Accessto Finance and New Contracting Structures Need for convergenceof
Institutions and financing for StrategicRoadNetwork (SRN) State RoadToll Policy ne
and innovative financing structures, alternate revenue models like LVIT (Land Valug
IncrementTax),congestiorcharge,advertisementax; new contractingstructureslike EPQ
DesignBuild, input basedFIDICcontractswith longer defectliability/maintenanceperiod
PPPsBOTToll,HybridAnnuity, andlong term performancebasedmaintenancecontracts

RKI interventions aim for a Safe, Green, Resilient, and Seamlessly Connected Road Network for All by 2030.
The road network will be planned, developed and managéidviing four globally accepted mobility
attributes i.e. equitable, efficient, safe and climate responsive with the help of supportive policy,
regulations, institutional and governance structures and reforms within an overall aim to achieve
economic efficiacy with lower ecological footprint for a Greener Kerala under the Rebuilt Kerala
Initiative.

The various immediate and phased interventions in terms of line activities and outcomes are presented
in tables later in the chaptehis has been carefully cemtualized as action agendas covering policy,
legislations, regulations and institutional reforms. There is also a need to include cross sectoral linkages
for achieving optimum results and utilization of resources for which supporting institutional frarkewo



have also been recommended. Since the roads sector has the highest recovery costs, phasing of activities
should be done in such a manner so that parts of the sector which would enhance resilience building are

prioritised.

4.5.5 Specific Interventions

Table28: Roads Activities to be Taken up for Sector Reforms

Activities

Description

Policy
/Regulations

Supporting
Framework

Develop a State Road Transport Strategy/Master Plari@months)aimed at an optimal use
different modes(road, rail, inland waterway, ports) and enhance passenger mobility
efficient public bus transport services. The Strategy/Plan will articulate a roadmap for a de
driven balanced transport modal share in ti8tate It will include feasibility evahtion of
providing separate exclusive tweheeler/ threewheeler lanes in urban stretches of co
network roads.The master plan will articulate strategy for efficient fleets, fuel technology, st
infrastructure access, smart truck parking managementitooing and enforcement of weights
and the use of ITS/ICT to ensure the compliance with infrastructure and regulations.

The Road Master Plan shall update available PWD information from prior Strategic Road N
(SRN) studies of 2001, 2004 and 201% @®&formation and road network investments und
KSTPI&IIl, LSGD and other statiinded projects. Road Master Plan will identify the new lis
Strategic Road Network (SRN) and alsbrajor multimodal corridors with high freight traffi
volumes, potatial new growth nodes, and the large number of urban choke points which 1
de-congestion.

Policy
/Regulations

Develop an Institutional Road Map for PWD Road Asset Managemei iffonths) The Centre
2F 9EOSTt t Sy OSéctorCortsudtant hiFedl Mddew RSTRhall carry out a diagnost
review of current institutional arrangements for Road Asset Management in PWD and prov|

??;ﬁgwggk institutional road map for asset management of SRN and-8RN networks and implementatio
of other best practices. On the basis of updated Road Master Plan and SRN, PWD shall d
next steps for efficient asset management of PWD road network.

Policy Organize study/exposure visits {6 Months) of PWD staff to tates like Andhra Pradesh, Tan

/Regulations | Nadu, Chhattisgarh that have successfully implemented projects on EPC, PPPs, Lor

. Performance based management contracts. The team will prepare study visit reports,

Supporting . ) . .

Framework action plans for various new forms of conttscdetailed contract structures for rolling out PBN

for initial set of PWD roads. Prepare terms of reference for engaging a Consultant to ad
New Contract Models and PBMC.
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Activities

Description

Policy
/Regulations

Supporting
Framework

A Road Maintenance Management Sgm (RMMS) shall be developed-IB months) To begin
with, it may cover SRN with established protocols to periodically collect and update the
required for RMMS. The option of using advanced Road Survey Vehicle like ROMDAS/N
Survey Vehicle (NS¥nd vehicle mounted Falling Weight Deflectometer (VMFWD) for
collection shall be ascertained. PWD may also decide to procure a ROMDAS/Network
Vehicle for the State with deast 5 years Annual Maintenance Contract (AMC). Ainfeltmed
decisbn to be taken based on sound cdmtnefit analysis, evaluation of pros and cons
allowing hiring by other states road agencies on rent. A team of PWD engineers
Maintenance Wing shall be trained on data collection techniques, operation of NSV/R&DN

As part of the operationalizing Road Asset Management Cell/Wing, institutional respons
matrix, data collection frequency and formats, framework for Annual Maintenance By
Planning for SRN and N@&RN to be clearly established.

Bridge Maintenane & Management System (BMMS) to be established in PWD. The syste
periodically collect and update the data required for BMMS system to work, this will includ
acquisition/leasing of Mobile Bridge Inspection Unit. The newly formed Bridges Wiregniade
responsible for updating the data and using the BMMS system, preparing budget require
as well as health monitoring requirements with the help of instrumentation in case of ur
performing bridges.

Policy
/Regulations

Supporting
Framework

EW fdzF 6S {GFdSQa LINBLI NSRySaa ¥ 2-6lManthsy Garrybobt
diagnostic review of state experience so far in implementing PPPs, national and internation
practices on PPPs and contract models that can relevant forttite 8nd explore possibility 0
road tolling policy and its framework clearly articulating political risks and also innov
financing tools.This will include exploration of possible enforcement of fees/ penal charg
multiple use per day charges etwith IT enabled systems for strict compliance of rules ensu
efficient use of road infrastructure.

Policy
/Regulations

Supporting
Framework

Explore possibility of rolling out Performance based maintenance contract{R®MC)0-18
Months for asset maagement. This would analyse the current procurement and cont
management framework for road asset management / maintenance and explore
opportunities and constraints for moving towards a lelegm performancebased asse
management framework aided by multiyear budgeting framework in PWD. The study wo
also look into the opportunities for embedding emergency response modules as well as \
incentive structures to promote resource efficiency, use of new and green technology proc
and localmaterials. Formulating capacity building measures for the local construction ind
using the longerm performancebased maintenance framework would also be a desi
outcome of this study.

Award balance of KSTP (18 Months and Beyondand other reently completed road project
build using planned funds on PBMC

Policy
/Regulations

Identify projects which can be implemented on new/alternative contract mod€@6 Months)
as evolved from the study i.e. Iltem Rate with increasgefect liability period, EPC, DesiBuaild
for Bridges/Special Road Infrastructure Projects, Input based contracts with longer [

Supporting liability/maintenance period, BQTolls, Hybrid Annuity etc.
Framework
Policy Comprehensive disdsr and climate risk assessment of PWD Road Networks (81onths)

/Regulations

including geohazard, flood and erosion and storm surge vulnerability and prepare climat
disaster proofing framework /strategy for tt&tateincluding multicriteria decisioamaking tools
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Activities

Description

Supporting
Framework

to consider realignment options to avoid higher disaster risks, possibility of alternate tran
modes like watemways, ropeways for last mile connectivity etc. The study should also ide
need for multidisciplinary approach to climate resilienceilding, funds needed to cove
additional climate proofing costs, funding lines i.e. climate funds, need for new procure
principles like Green Procurement Principle (GPP) or Sustainable Procurement Principle (
climate works.

Engage with State &, State Geological Programming Board (SGPB) for reettioral landslide
investigative analysis (® Months) for vulnerable PWD road asset stocks in the Eas
Highlands and explore possibility of implementing community driven technology based
waming systems (EWS) for highly vulnerable zones.

Explore Bieengineering and scientific afforestation programs for State Hill roads5(Months)
and demonstration projects related to soil conservation, land stabilization programme along
corridors withDepartment of Soil Survey and Conservation

Policy
/Regulations

Supporting
Framework

Develop GIS mapping for floods, landslides, geazards along with mapping of all majo
rivers/canals (018 Months)with OFL/HFL, urban areas with population details fotire PWD
road network.

PWD Policy and Manuals updatedith specific technical guidelines/circulars for val
engineering applications, resource efficiency in design and construction techniques
incorporating resilience. It covers new forms of contraatsl procurement processes like G
and SPP for climate works.

1 or 2 pilot projects implemented for reaime Early Warning Systems-{8 Months)

1 or 2 pilot Bieengineering, afforestation, soil conservation and land stabilization projects ¢
implemented along vulnerable corridor (A8 Months)

Policy
/Regulations

Supporting
Framework

tfly FYR 9ESOdziS 4! ROI-PDOERY 8BS ¥ 8§ § b RBhths): Fhieys
advanced seminars to target participation of industry, academia, domain expeéterial and
suppliers/manufacturers from India and abroad. The Seminars shall consider screenir
aSt SOGA2Y 2F GLISSNI NBJA S dut &6bslais NEvarious 2uNemesN
An indicative list of topics that can be covered include:

1. Advanced Planning and Design of Road Assets and Climate Proofing;
2. Sustainable Road Development in the State with a focus on climate proofing of Hill Roa|

3. New Models of Contracts for development and maintenance of road assets and PPPs
Sector;

4. Future of Road Geometrics for the State based on equity principle. Space for public trg
users, NMTSs, priority bus corridors.

The key takevays from the Advanced Seminars to trigger policy actions, change in regul
for promotion of nev approaches to planning, green construction technology, redecgcle
reuse to drive resource efficiency and lowering ecological footprinkeddt 2 Advanced Semina
to be targeted in this period and the next 2 can be rolled in the next p(&48 Months)

Policy
/Regulations

Deepen existing engagement for associated Policy Framework$ (@onths): Transport
Department has signed MoU with WRHdia on 10th December 2018 to help them in t
following i.e. Policies, Frameworks & tida Plan for Electric Vehicles, Transit Orient




Activities

Description

Supporting
Framework

Development (ToD) in the State, Public Transport Policy for the State. Transport Departme
engagement needs to be well coordinated under msttikeholder framework including R
Mission to deepen thenderstanding on the current state of passenger mobility demand in s
breaking it up into intrecity, intercity and interstate and providers with broad scanning

permit information and discussions with KSRTC and private operators.

Institutional

ConstituteamultiRA A OA LJX Ay F NB aw2l R ¢ NJ yaLl2 NI6 Mpndhs)
comprising of following members Principal Secre@W/D, PEXSTP, GE&B, CEH, CEKSTP
EDRSA, CESGD, CERRFB, Director & Jt. Secretary level officers ffoamsport, Inland Water
State Port Departments and KSRTC. A number ofsulps shall be created to anchor vario
internal studies, workshops, advanced seminars, TAs funded by-lateltals and blaterals,
develop and administer policy, regulatory aimgtitutional reform agendas for approval of th
Task Force. Sudroups are encouraged to have members from Industry, academia, res
organizations and civil society. For some of meetings the National Transport Agencies sho
be invited.

Institutional

Review and enhancement of the-governance tools in PWD {6 Months):

Focusing on the existing-governance tools inPWD including GIS, Road Maintenar
Management System, Financial Management System and Project preparation and engir
design gstem (PRICE) to enhance their efficacy and sector wide application, improved
system integration and opportunities for integrating climate and disaster risk assessment.

sourcing of data and strengthening the monitoring and user feedback loapgdwalso be
covered under this initiative.

Institutional

COE Consultant prepare diagnostic review and institutional road plan for various sector the
(06 Months). ¢ KS aiidzRe G2 RS@St2L) aof dzZSLINAY G a
operationalizel in the State and to focus on key aspects such as mission/role, busi
plan/strategy, funding and collaborative linkages with government, other sestakeholders
and academic/research institutions with various maturity models.

Institutional

Develop@ yaSyadza 2F t25 |yR {GFGS /1 o0AySG T2
Road sector with necessary administrative and financial autonomyl@Months).a / Sy
9EOStt SyOSkat akKl ff 0S AYLX SYSy Gddgural 8Xdark
programme of technical activities, operational targets, progress and impacts and moni
indicators.

Institutional

Development of Institutional Strengthening Action Plan-{@ Months) :Institutional Reforms|
study covering review of current maifunctions, organizational structure, resources a
circumstances of the respective Road & Bridge Wings / major units of the PWD to ident
scope for fruitful shorto-medium term actions on reforms, rationalization and/or strengthen
in each Wing /Yl 22NJ dzy A4 Qa O LI OAGeE FyR YIyl 3

YIylF3SySyiQa RSOAaAz2ya 2y (G(KS {GdzRe TFAYR
launching shorto-mediumterm Action Plans for each R&BD Wing, and other-statutory and
Stautory Road Institutions like KRDCL, KRFB and KSCCL. Also, critically evaluate the prog
2F O2yadAaddziAy3d || 02Re& O2NLERNIGS tA1S af

Institutional

Improving Contractor Capacity and PWD Works Monitay Tools (66 Months): A series of
workshops (two ateast) may be considered for improving Contractor Capacity to impler
road projects on EPC, lower impact on ecology, improved workmanship and qual
construction, implementation of work zone safetand health standards, environment
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Activities

Description

safeguards, labor management issue, on how to roll out effectively PRICE systems fo
management payment, how PWD can use modern ITS tools for work supervision, and w
key enablers to attract national contrtors to bid for RKI projects, market reach outs &
communication strategy.

Institutional

Develop a Contractor Performance Rating Framewof®18 Months) and Institutional
Mechanism for annual rating of contractors including guidelines for Hiattkgand debarment
owing to poor performance.

Institutional

Additional capacity building measures including exposure v{éi#l8 Months)to best practices
in other states and countries, organizing workshops and training for PWD staff with
lecturers, fagalties on various topics DPR preparation, Bridge Health Monitoring. Explore U
KHRI Training facilities for the same.

Investment

Detailed Project reports (DPRsY@Monthsfor about 800 km prepared: The DPRs for prioritiz
roads to be prepared usirglandscape approach which would include assessment of geo h
and flooding / erosion risks as appropriate. Preparation of DPRs would include detaile(
pavement investigation following modern methods e.g. Falling Weight Deflectometer
topographic surveys using LIDAR or equivalent technology, detailed soil investigatia
pavement, structures and embankments and hydraulic discharge calculation for cross dr
and road side drainage. All DPRs would have to have specific focus on resitistrticiion
technology and material and resource efficiency measures. All DPRs must be -guahed
jointly by the local PWD Engineers and KSTP PMT. Close scrutiny of DPRs is essential
quality, safety and resiliencérovision for road safety aits to be included during planning
design and construction stage.

Investment

Develop contract packages-18 Monthsfor bidding and award of about 800 km of prioritize
projects. Rationalize choice of contracting models to be applied to each packagtalen
approval from PWD.

Select20 ! dziK2NAGE&Qa 9y 3IAYSSNk/ 2y aidNHzOGAzZY
contracts and proximity of the project roads for grouping it under a single AE/CSC.

Investment

Development and Investment Plans for SRN igpared (18 Months and beyond)

Initiate Feasibility Study/DPRs to be undertaken fe& @hajor multimodal corridors with high
freight traffic volumes identified under Revised Road Master Plan. These studies shall use |
planning and design tools liket#icial Intelligence (Al) big, Satellite imagery etc.

Table29: Roads Actions and Results Framework

Activities

0-6 0-18 18 months Expected Outcomes
months | months | & beyond

Policy /Regulations Supporting Framework

Develop a Stte Road X X An overarching strategy in place for mul
Transport Strategy/Master modal transport infrastructure policy
Plan planning and development, modernizatig

of transport fleets and fuel technology wit|
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Activities 0-6 0-18 18 months Expected Outcomes
months | months | & beyond
an overall aim to reduce transportatio
costs (passenger and freight) to thstate
economy by 5%
Road Master Plan is updated and revig
Strategic Road Network (SRN) is identif
for investment plan outlays.
All LSGls shall have a definite road hierar
plan based on planning standards
As pat of the The entire Strategic Road Network (SRN
operationalizing Road Asset planned, budgeted, developed an
Management Cell/Wing, maintained based on functional Ro4g
institutional responsibility X Maintenance Management Syster
matrix, data collection Attention will be given to construction an
frequency and formats, maintenance in hilly areas where tribal
framework for Annual reside.
l;/llalnt(_ana?cesl?:\?l\digetd No NonSRN also has scientific budg
SR?lr\]lntmgt]) orl | an n allocation framework based on protoco
0 be clearly established by Road Maintenance Wing.
established.
Bridae Mai & Health monitored for all major bridges (¢
M” ge amtegance X PWD road network with the help of a we
Be;;l,(a/?semer:)t yste*;nl_ hed i developed maintenace framework with
( ) to be established in clearly established funding lines for all.
PWD.
9@l tdzk GS { a0 At-least 800 km of the Strategic Rog
preparedness for PPP, New X Network (SRN) is developed using n
Contract Model and Tolling contracting models, toll policy develope
and applied on important freight corridors
At least 286 of the Primary Road Networ
(PRN) is brought under the Ilotgrm
performance based contracting framewor
with built-in emergency response module,
PWD Policy and Manuals X Network wide climate and disastq
updated resilience framework desloped and
applied with new budget lines.
Comprehensive dister and X bp g
climate risk assessment of GPP and SPP procurement guides
PWD Road Network adopted for Climate Works.
PFilot Bio-engineering, Improved resilience of Hill roads wif
afforestation, soil X emergency response mechanisms w

conservation and land
stabilization projects are
implemented along
vulnerable corridor

community operated EWS.

Policy on Bieengineering, afforestation, so
consevation and land stabilizatior
programmes for Hill Roads framed.
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Activities 0-6 0-18 18 months Expected Outcomes
months | months | & beyond

Development and X Policy outlined for implementing moder
Investment Plans for SRN is tools in planning; application of valu
prepared. Initiate Feasibility engineering and resource effégicy; green
Study/DPRs to be construction techniques; climate proofin
undertaken for 23 major of road works with detailed protocols fqg
multi-modal corridors with different  categories of risks an
high freight traffic volumes vulnerability; safe and equitable rod
identified underRevised geometrics which accord higher road sp3
Road Master Plar&udies for public bus transport, NMTs for variol
shall use modern planning classified PWD road network i.e. SRHH,
and design tools like Atrtificig MDR, NORSRNSH, MDR
Intelligence (Al) big, Satellite
imagery etc.
Comprehensive disaster anc Integrated Transport mobility established
climate risk assessment of all million plus cities.
PWD Road Ne‘WOTk strateg Increase share of efficient, low emissi
for the state including ; ; .

-~ public bus transport (private and pub) to
possibility of alternate .

. 70%in the SRN.

transport modes like water
ways, ropewaysetc.for last X X

mile onnectivity. Constitute
multi-RA & OA LI A Y |
Transport Sector

a2RSNYAT I GAZ2Y

Institutional

Constitute a multi X Establish Institutional framework to drive
RAAOALX Ayl NB multi-modal Transport policy, planning ar|
Sector Modernization Task budgeting established in the State for e
C 2 NJO-6 Kontbs) committee of Secretaeis of State Transpor
comprising of following Infrastructurerelated State Department
members Principal through Executive Order.

SecretaryPWD, PEXSTP, GE

R&B, CHIH, CEKSTP, ED

RSA, CESGD, CERRFB,

Diredor & Jt. Secretary level

officers from Transport,

Inland Water, State Port

Departments and KSRTC

Develop consensus of PWD X G/ Wi 2F¥ 9EOStfSyO

and State Cabinet for

SaidlofAaKAy3

constituted. COE matures into a think tal
providing advisory support to road an
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Activities 0-6 0-18 18 months Expected Outcomes
months | months | & beyond

OEOStf Sy0Sé¢ ¥ other transport agencies in th&tate for
sector with necessary Integrated Transport policy, planning arn
administrative and financial adoption of best practices and emergi
autonomy trends.
Developnent of Institutional X Rationalize institutional fragmentation i
Strengthening Action Plan. the road sector and consolidate PWD.
Instltqtlonal Reforms study In case, institutional reforms study outpu
e e of current AYRAOFGS ySSR F2NJ F

RN ldziK2NRGee G2 oS Ol
organizational st_ructure, allocation of mandees for greater
:)?Stﬁzr;(\elss ?g i(;;%:ir:ysssgce Efficiepcy, and effectiveness developin
scope for fruitful actions on fma_ncmg and manage SRN and there
reforms. rationalization cabinet approval for the same, SRNA shq

' : be established as a body corporate wi
and/or strengthening necessary administrative and financ
autonomy.

Improving Contractor X X X Capacity of local contractors develope
Capady and PWD Works 10% of Local contractors transition t
Monitoring ToolsA series of national level contractors with improve
workshops (two ateast) Financial Capacity.
may be. considered for Established National level contractors stg
improving C.O ntractor participating in State Projects.
Capacity to implement road
projects Develop a Contractor Rating Framork developed
Contractor Performance and institutionalized by PWD.
Rating Framework and
Institutional Mechanism for
annual rating of confactors
Detailed Project reports A minimum 800 km of safe, green, climg
(DPR¥for 800 km prepared: resilient and equable road network
DPRs for prioritized roads to developed.
be prepared using a X X

landscape approach
includngassessment of geo
hazard and flooding /
erosionrisks Develop
contract packgesfor

bidding and awardinitiate
Feasibility Study/DPRs to be
undertaken for 23 major
multi-modal corridors with
high freight traffic volumes
identified under Revised
Road Master Plan

DPRs and Investment Plans ready fe
major multimodal corridors.




The various activities identified in the table above are to be carried out by PWD in collaboration with
Transport Department, KSRTC, Other State Transperdes, Soil and Land Survey Departments. Some
these activities would require further organized studies which will form TAs which can be supported by
multi-lateral/bi-lateral agencies. The list of such studies is presented in the fialbdeving:

45.6 Technial Studies and Assessments

Table30: Roads List of Studies

List of Studies 0-6 0-18 18 months | Oversight#
months | months | & beyond

Policy / Regulations

Developing an Integrated Road Transp PWDR&B Wing, GIS Ce
Strategy and Updated Road Master Pl X Transport  Department
Strategic Road Network (SRN) Other State Transpor,
Agencies

Data Collection and Development of RAMMS X PWD Maintenance Win
begin with SRN) & GIS Cell

Climate Change and Disaster Risk Vulnétal PWD, Irrigation, GS
Assessment of PWD Road netwatksample of water Resources and KS]

1000 km from most vulnerable districts frol
distinct climate regions to be studied t X
articulate the strategy.

Developing Performance based contracti PWD R&B Wing & KSTP
framework for asset management, new forms
work contract like Item Rate with increase
Defect liability period, EPC. Design Build
Bridges etc.

Study of PPPs in Road Sector in Kerala, F KSTP, KRFB, KIIFB
Tolling Policy and access to Alteimd&evenue
Streams and market Finance

Strategy for Enhancing public bus Transport Transport
State Road network with focus rout Department/KSTRC/PWL
rationalization, bus contracting models for inte KSTP
city operations, transport tax reforms, parkir|
policy and @aling with urban congestion

Institutional

Institutional development Study for PWD Ro| PWD Wings & KSTP
and Bridge Wings articulating the pros and c(
of a separate Strategic Road Network Agen
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List of Studies

0-6
months

0-18
months

18 months
& beyond

Oversight#

need for convergence of vats Road
Institutions clearly indicating issues il
competition for funds and strategic projects

X

Review and enhancement of thegevernance
tools in PWD with support in procurement {
hardware.

Engage a Consultant to prepare GISpmaf
PWD road with assets like bridges, culvel
buildings, rivers, canals with gémzard and
inundation maps. The map should provide hig
level information on road specific natur;
hazards and climate risks for plannifiy.

PWD R&B Wing & GISIIG
Irrigation, GSI, Wate
Resources, LSGD

Investments

Detailed Project Report for 800 km of Prioritiz;
Roads with help of 4 Consultants (Two exist
KSTP consultants to be used, Tender proces:
selection of 2 additional Consultants und
process)

PWD R&B Wing & KSTP

Mix of all

Other Supports in terms of workshops, advang
seminars, study visits to other States, individl
consultants  for  drafting of technicg
guides/manuals, training of PWD staff

PWD Wings, SPVs, KRF
KSTP

# Allthe TAs to have an oversight of mdtiA & OA LIt A Yy I NB

the same.

awz2l R

¢ NI y&LRNI { SOrdupshbnatiiRBuNdsA 1 | G A 2y

89 PWD to whether uspaid version of Google Map or field data collection for entire PWD network using
NSV/RODMAS as part of Revision of Road Master Plan and SRN.
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4.6.1 Introduction

Kerala comprises of 1,588 km of railway line, 2.29 lakh km of road, 4 atiemal airports, 18 ports with

585 km of coastal routes and 1,687 km of inland waterways. Roads in Kerala play an important role due
to the linear structure along with the diversity in topography. The Transport department of Kerala has
multiple subordina¢ agencies under its administratias shown below.

Table31: Subordinate Agencies under the Transport Department of Kerala

Department Role

Public Works Department | The Roads and Bridges wing of the PWD is mandated for lookerg
the State Highways, MDR, District roads in $itate

Kerala State Road Transpo| PSU that is responsible for the passenger transport operations in K
Corporation (KSRTC)

Motor Vehicles Department Responsible for matters pertaining to Enfencent of the Motor
(MVD) Vehicles Act and Rules, Registration of vehicles, Collection of taxe
fees

State Water Transpor{ Responsible for regulation of the inland navigation systems
Department provides for inland water transport facilities

Kerala Rail Development| Responsible for the development of railway infrastructure developm
Corporation Limited (KRD(Q in Kerala. It is a JV with the Indian Railways

Kochi Metro Rail Ltd (KMRL SPV owned by Central and State Government for the construction ¢
Kochi Metro Rail Project

The State Public Works Department (PWD) and Transport Departments are the two principal
administrators and regulators of road transport infrastructure and systems. The major function of
Transport Department is to operationaliseopisions of Motor Vehicle Act 1988 and Central Motor
Vehicle Rules (CMVR) 1989 i.e. driving license issuance, trainings, vehicle registrations, vehicle inspection
& testing services, issuance of route permits and vehicle taxations. The Transport Depatsnetts as

a secretariat with administrative control of several line/subordinate departments like:

f Kerala Rail Development Corporation Limited (KRDCL)
Kerala State Road Transport Corporation (KSRTC)
Kerala Transport Development Finance Corporation BC)D
Motor Vehicles Department (MVD)

State Water Transport Department

= —a —a _a
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Additionally,the Si I (i S Q-ier dovelah& system places Local Self Governance Department as the
umbrella organization responsible for provision of road transport infrastructuceban and rural areas
through Urban Local Bodies (ULB) and Panchayat Institutions.

Thus, the Transport Department will be the key agency to execute all proposed Transport sector reforms
such as improvement of:

f Bus transportvehicle and fuel technology;

I Public transport services and associated infrastructure;

f  Vehicle taxation to drive a green transport;

I Technology for safer roads, safer vehicles with revamped inspection and testing regimes, as well as,
prepare an integrated transport planning framewotkreduce sectoral carbon footprint;

f Coordinated State Transport Infrastructure policy and planning (coordination with other Transport
agencies is required);

f Integration of public transport modes (requires coordination with LSGD institutions and other
trangport institutions).

Road Network

National Highways (NH17, 47, 49, 208, 212, 213, 220, 47A an 4#B)he primary network carrying
about 4®%00f the road traffic and the state highways and Major District Roadways (MDR) the secondary
road network carriesnother 40%of the traffic. Nearly less than ¥of the road network carries 8@of

the traffic. A majority of the roads in Kerala are single lane roads iStdite About 1.63 lakh km of roads

are administered by the various local governments of whiohegority of them are black topped.

Railways

The next important mode of transport is the Railways. Btete has a total railway track of 1,588 km
operating between 1,257 km route length which carries about 4.76 lakh passengers daily. There are about
200railway stations and totally 156 express and 109 passenger trains operating daily. Kerala tops in rail
electrification with about 83.5%coverage of electrificatioth

% Economic Review 2018, GoK, pg. 381

91 Can Karnataka catch up in railway electrification?
https://www.thehindu.com/news/national/karnataka/céarnatakacatchup-in-railway
electrification/article22267876.eqé\ccessed on : 25,Jan,2)1

181


https://www.thehindu.com/news/national/karnataka/can-karnataka-catch-up-in-railway-electrification/article22267876.ece
https://www.thehindu.com/news/national/karnataka/can-karnataka-catch-up-in-railway-electrification/article22267876.ece

Figure31: Railway Network of Kerala
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Metro Rail and LRT

Kochi Metro Rail, operational from June 2017 connects rail, road and water transport facilities. Connecting
16 stations with a network of nearly 20 km. In addition to that Light Metro Rail, a mass rapid transportation
mode has been proposed across Thiruvanthapuram and Kozhikode. In addition to that a water metro has
been proposed in Kochi which envisages a route length of 76km across 16 routes covering 38 jetties.

Inland Water System

Kerala has a wetlonnected inlandvater system covering 1,687 km to connect the 40 rivers. The existing
systems includesVest Coast Canal system with length of about 560 km. Starting from Kovalam in the
south and extending up to Hosdurg in the north. Within this, the Kolldorhikode strizh (328km) is
already designated as National Waterw@&y{NW-3) along with Champakkara (14 km), Udyogamandal
canals (23 km), Alapppuzh@hanganassery (28 km), AlappuzKattayam Athirampuzha (38 km) and
Kottayam Vaikom (42 km). However, the inland watg/stem has seen reduction in passenger over the
years. The west coast canal fell into disuse because of competition from road and rail transportation and
lack of maintenance. Despite tistatehaving more than 1,680km of waterway network onhyatf them

are in a usable condition.



Figure32: Inland Waterway Network, Kerala
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Airports

Kerala has four international airports in Kannur, Kozhikode, Thiruvananthapuram and Kochi serving over
8 lakh domestic and 50 lakh internarial passengers every year.

Motor Vehicle$?

Kerala has 120.42 lakh registered motor vehicles as on March 2018. For the last two decades it has
experienced a compounded annual growth rate of above%d0The number of vehicles per 1,000
population for Kerka as on March 2018 is 361. Personal vehicles have recorded a faster growth rate over
the previous year.

The highest vehicle population has been recorded in Ernakulam District with 17,96,868 vehickgs (14.9
followed by Thiruvananthapuram with 15,23,41% (/0. Wayanad District has the lowest number of
1,76,093 (1.9 vehicles. The mismatch between growth in motor vehicles and the capacity augmentation
of roads has resulted in increasing traffic congestion and road accidents throughout Kerala. Major
schenes implemented by Motor Vehicles Department are road safety measures, establishment of vehicle
testing stations and modernization of check posts. Department has started driver testing tracks at
Chevayoor (Kozhikode), Elavayoor (Kannur) and Parassalav@hiainthapuram). The works of three

92 Economic Review 2018, GoK
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tracks, one each at Muvattupuzha, Muttathara and Monuppally are going on. Radar surveillance system
(Speed Camera System) was installed at Palakkad, Thrissur, Kollam, Kottayam, Ernakulam and Kannur. A
new initiative by 15 RS LI NI YSyd A& We¢KANR 98S 9y F2NOSYSyil¢o
the enforcement team of the department by capturing and sending the traffic violation in terms of video

clips, images etc. in real time through an exclusive public web lp&tad Safety suggestions/feedbacks

from the public are also incorporated in this project.

Figure33: Percentge distribution of Motor Vehicle, Kerala 2018
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Source: Economic Review 2018, Kerala

4.6.2 Impact of 2018 Floods

The weatherpattern, high population density as well as geographical location make Kerala highly
susceptible for natural disasters. The steep gradient along the Western Ghats, geographical location along
the long sea coast as well as the eebanging dynamics of giatic conditions act as a risk factor for
disasters. Along with these the other biggest risk factor is the high population density $tetteeln this

context it becomes important to look at one of the recent floods in 8tatethat has had a devastatn

effect on the lives and livelihoods of the people in Kerala.

According to the PDNA for Kerala conducted by UN, ADB, WB and EU; between July and August 2018, the
Statereceived a cumulative rainfall that was%2nore than the normal rainfall causing onéthe worst

ever floods faced by it. The torrential rains triggered nearly 341 landslides across the states with district
Idukki one of the worst hit districts. 1,259 villages out of 1,664 villages in these districts were affected by
the floods. The podlood impact analysis indicates heavy damages due to land slide/slips in the roads in
four hill Districts of Pathanamthitta, Idukki, Wayanad and Palakkad, whereas roads in the seven Districts
of Alappuzha, Malappuram, Kollam, Ernakulam, Kozhikode, ThasduKottayam have sustained flash
floods, erosion, water stagnation and other flood induced damages.

The transportation sector was one of the worst hit sectors during the folds causing a standstill in the
Kerala. According to the Road and Buildings WRnglic Works Department, Government of Kerala there

has been damage of about 580 km of National Highways, 2,004 km of State Highways and 13,246 km of
Major District Roads across the 14 districts in Kerala.
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Table32: Length of Road Severely Affected/ Destructed (district-wise) due tothe Hoods

District Road Length Affected (in km) age%
Alappuzha 544.17 37%
Ernakulam 2140.89 27%
Idukki 3064.01 7%
Kannur 969.95 8%
Kasaragod 503.51 10%
Kollam 712.26 13%
Kottayam 1255.62 19%
Kozhikode 998 21%
Malappuram 947.37 12%
Palakkad 1327.48 23%
Pathanamthitta 549.04 12%
Thiruvananthapuram 677.48 15%
Thrissur 925.25 20%
Wayanad 634.86 2%

Source: PWD, Government of Kerala

The waterlogging due to the heavy rains caused the roadraidraffic to be worst hit. There was a
collapse of the public transportation in many parts of central Kerala. Additionally, there was a halt in the
Southern Railways and Kochi Metro as the waterlogging on the tracks affected the signalling. The
waterlogging in Kochi Airport also led to the shutdown of the airports.

Given this context it becomes important to understand how we can mitigate this situation by developing
a resilient transportation system in th®tate Proper siting of critical transport ned like airports are
crucial in building resilience.

Role of public transit agencies in emergency managemdpblic transit agencies have a history of
providing assistance during crisis situations, performing vital services such as evacuation ofavidtims
transport of emergency personnel and materials. In the aftermath of major disasters, public transit
systems have often supplemented or replaced damaged or blocked roadways that are impassable,
maintaining mobility for residents and for repair and reeoy workers. Therefore, these are a critical
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infrastructure especially in the case of evacuations and connectivity to essential services such as hospitals,
etc. Mult-modal transit systems create alternative means of travel if the predominant means of
transportation (roads) is damaged.

4.6.3 Major Legacy and Current Issues

Kerala is one of the wetlonnected states in the country having a road density of 590.14 km / square km
which is much higher than the national average of 387 km/squaf@ idditionally, ihas an inland water
transportation system and weltonnected rail and airport system. But despite that a multitude of factors
pose as a challenge to the transportation in Kerala. These factors can be broadly categorized into climatic,
topological and demgraphic factors that can contribute to the problems in transportation sector.

Table33: Factors that contribute to challenges in the transportation sector

Factors Problem in Kerala

Topological Kerala has an extremely hilly terraiearly 9@%60f the terrain is hilly
which acts as a challenge for the transportation sector

Climatic Kerala has a wet and humid weather and also faces the challenge of
increase in sea level due to climate change

Demographic Kerala has witnessed increasedtal urban continuum over the years.
The increased rate of urbanization added an immense pressure on t
existing infrastructure and resources.

4.6.3.1 Increasing trends in personal vehicle registration

Indian ~cities are  currently ~ witnessin Number of Personal Vehicles registered (in
increasing owneship of private vehicles anc Lakhs)Source: Motor Vehicles Department, GoK
decreasing use of public and namotorized 110.00

transporf”. National level statistics show tha
share of the Public transport has fallen froi
60-80%in 1994 to 2535%in 2018 while the 90.00
share of private vehicles haxreased by 3%
from 2016 to 201%. In 20172018, 8%% 80.00
(104.78 Lakh) of the new registrations wel
) 70.00
that of personal vehiclés 2014 2015 2016 2017

100.00

93 Economic Review 2018, GoK, pg. 380

% Moving Forward Together, Niti Aayog 2018

9% Booming sale of cars, bikes slams brake on public transport,
http://timesofindia.indiatimes.com/articleshow/65649614.cms?utm_source=contentofinterest&utm_medium=text
&utm_campaign=cpps{Accessed on: 24 Feb 2019)

% Motor Vehicles Department, Government efr&la
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With the increase in share of private vehicles, there has been an increase in congestion, fuel bills, carbon
footprint and accidents. Similar tnels are noticed in the State, too. As State income levels rise more
residents buy personal vehicles. There is an @vereasing vehicle population that taxes the already
dense road network, triggering an increase in congestion, carbon emissions, andvekgatpacting
climate change. There is a disproportionate investment in public transport infrastructure and efficiency
of the carrying capacity of public vehicle.

4.6.3.2 Deficient statevide public bus transport systems and supporting infrastructure

Accordingto the Kerala State Planning Report 228, as of 3% March 2017, 44,291 buses had valid
registration of which around 25,000 buses are on road with majority of its operating in urban areas. Kerala

State Road Transport Corporation (KSRTC) owns a fteagst of 5,795, operating 5,047 schedules on

7548 routes. The number of buses required per 1,000 people depends on a variety of features including
Y2RS aKINBX LIS2L)X SQa (SyRSyoOe (2 GF1S o06dza 22dzN)ySe:
etc.; however, the typical range is betwe8rb and 1.2 per 1,000 populatifi® Ly YSNI f I Qa OIF &8s
be in a range of about 17,500 to 42,000 required buses for a population of 35 million. In Private sector
operated buses have a dominant share in intiy services, with intr&tate services being mostly
nationalized and operated by KSRTC. Considering that fleet owned and operated by KSRTC have remained
stagnant over last-@ years it can be concluded the share of bus transportation in the state mtark

has been decreasing which is not a healthy sigibfateQa | aLIANI GA 2y F2NJ ANBSy SO

4.6.3.3 Poor quality and lack of incentives to use public transportation

By better developing the quality of public transport available, as well as creating rqgagaenger
interchanges through wetlesigned, multmodal transit terminals Kerala can aim to properly connect and
increase the coverage/ease of use of the public transportation network. Ensuring that all modes are
seamlessly connected to each other (plogdly as well as through the sameieketing system) will nudge

a modal shift in commuters as their confidence in reliable -erdnd public transport options increases.
This is a friction point that usually causes a breakdown in the utility of purecptrahsportation
dependency. Other options to increase incentives for public transportation include subsidies or an
increase in taxation of private vehicles. These will contribute to a modal shift, at the very least encouraging
existing and future car ovars to use their cars less and consider alternative means of transportation that
may be cheaper and more convenieRtiture investments in roads and the core Strategic Road Network
(16% of the total road network, carrying about 80 of road traffic), couldsupport the public
transportation agenda by infrastructure investments and dedicated public transport corridors. Vytilla
Mobility Hub in Kochi is the first of its kind in the State to form a Special Purpose Vehicle (SfN§
Mobility Hub Society, for the execution of a Mobility Hub. An SPV had already been formed in Kottayam
and the land acquisition process is at advanced stage for the construction of Kottayam Mobility Hub.
Integrated Multi Modal Transit Facility is also recommended at major Ciiigs & Kozhikode, Thrissur,
Kollam and Thiruvananthapuram.

97 Note: This ratio may be dated as it was current as of 2006.
https://ppiaf.org/sites/ppiaf.org/files/documents/toolkits/UrbanBusToolkiskets/1/1c/1c7.html
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4.6.3.4 Lack of investment in public transportation infrastructure

TheStatehas been spending substantial funds on widening and improvements of the roads for increasing
the carrying capacity of the roadthe budgeted expenditure for Roads and Bridges in 2018 was 1.45

lakhs (86 more than 20172018%8 Though the expected benefits are considerable, urban planning
practices prove that widening of roads in proportion to the increasing the traffic volamet effective

in decreasing congestion, in fact it often encourages an increase on use. Therefore, instead of increasing
capacity of the already dense road network, it is worth exploring smarter ways to consolidate and move
people, as well as ways tmeourage and incentivize a public modal shift and behavioural change from
private vehicles to public transportation that has a higher passenger capacity per vehicle.

4.6.3.5 Inadequate augmentation of road infrastructure

Kerala has a unique topology which can @eta hindrance to the transportation systems. Abou¥&d

the Statehas a hilly terrain because of which there are very narrow single lane roads presentimathe
According to the Kerala State Planning Board Report of 2018, almésbfihe roads ag single lane.
There is inadequate width to address the existing level of traffic irsthteas only 2%60f the roads have
four-lane or twalane capacity roads and the remaining have single or intermediate lane capacity. In case
of National highways theris only 12 of the roads with four lane capacities. The bulk of the interstate
and inter city traffic is carried by the National and State Highways which are%alf/tBe total network.

Thus, this acts as a challenge for the transportation séttor

4.6.3.6 Opportunity for growth in rail

The railway lines in the State run straight lengthwise connecting all the major towns and cities in Kerala.

The State has a rail network of 1,257 km route length with a total track length of 1,588 km, operating

under the contol of Palakkad and Thiruvananthapuram Railway Divisions. The Palakkad Division operates

76 express and 49 passenger trains, carrying 2.16 lakh passengers per day while Trivandrum Division
operates 80 express trains and 60 passenger trains every dayngg2ngi lakh passengers déify Both

these Divisions together contribute about ott@rd of the total revenue earnings of Southern Railway.

The rail sector has not shown much growth over the years. There are about 200 railway stations in the

State that conrect most of the major destinations within thstateb DA @Sy YSNI f I Q& f Ay
numerous large urban centres there is the potential to increase rail capacity by constructingspééegh

railway corridor through thé&tate

4.6.3.7 Reduced dependence on thiand water network

Even though Kerala has a water network of more than 1680 km o802 is in a usable condition.
There are about 81 passenger boats operated in this system. Most of the feeder canals and waterways
suffer from navigational hazardiké shallow depth and narrow width of channel during dry weather,
siltation, bank erosion and absence of infrastructural facilities like jetties/ terminals and inadequacy of
navigational aids. Because of these conditions this is not adapted as a prefe@dideof transportation

by the citizens.

98 Economic Review 2018, GoK, pg. 379
9 Economic Review 2018, GoK, pg. 381
100 Economic Review 2018, GoK, pg. 394
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4.6.3.8 Unorganized Intermediate Public Transport (IPT)

IPT modes consist of taxis, atriokshaws and minibuses/ tempos. Being an unorganized transport sector
(free entry in the market), IPT modes continue to play an ingwdrrole in providing first mile and last

mile connectivity (1@oshare) due to their speedy and timely availability and ability to penetrate into every
nook and corner of the region they are serving. It also provides job opportunities for the weakensecti

of the society. The advent of online taxi aggregators in the IPT sector have heralded an open competition
with auto-rickshaws and Motor Vehicles Department has taken the initiative to implement GPS tracking
systems to monitoring the systerfihere is ampportunity for eautos/taxis to assist with laghile issues.

4.6.3.9 Poor NorMotorized Transport (NMT)

As part of City Development Plan, pedestrian facilities and amenities have been provided along major
corridors of Thiruvananthapuram, Ernakulam and Kozhik@ities. All other cities in Kerala lack
pedestrian facilities andmenities. The existing pedestrian network (and public transportation system)
lack providing proper access to elderly population or differently abled peoples. The share of cycle trips is
on the decline owing to advent of fagtoving vehicles and lack of facilities for cyclists like cycle track,
cycle repairing facilities etc.

4.6.3.10 Congestion in the metropolitan areas

Kerala is one of most urbanized states in the country with nearl%048 its population living in urban

areas spread across 87 municipalities and 6 corpordfibrihe cities lack integrated and strategic public
transport planning resulting in high level urban congestion, emissions and loss to economy. The transport
sector in Kerk is highly dependent on fossil fuels and is one of the major sources for air pollution,
especially greenhouse gas emission, which needs to be controlled and reversed.

4.6.3.11 Road safety

Road Safety has been a perennial challenge for Kerala. The number afcmdents, major injuries and
deaths due to road accidents has been increasing over time. According to the statistics published by Kerala
Police in 2018, there were 40,181 accidents, 4,303 fatalities and 45,458 injuries which translated to high
accidentseverity index of 12.8 deaths per lakh population. Statistics indicate that lack of enforcement is
one of the leading causes of road accidents and needs a targeted action plan. The MVD department has
NBEOSyuaf e f I dzy prégtaRmebdsdd Brhesvicsdsd of Jafe Sabarimala with the objectives

of curbing road accidents and fatalities and to induce a disciplined road culture $tdte The initiative
primarily focuses on strengthening the enforcement wings of the motor vehicle department withrmode
control rooms in each district, 24/7 patrol and enforcement through appropriate resources and tools (such
as radar fitted interceptors with Lux, Alco and Sound meters, patrol vehicles, surveillance/speed cameras).
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