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FOREWORD

Of all the States in the country, Kerala has to be particularly 
vigilant against the potential harmful impacts of climate change. 
With its long coastline on the western side and the equally long 
Western Ghats on the eastern side with a relatively narrow strip of 
land in between and the presence of large number of rivers and high 
dependence on the monsoons, the scenario is fraught with danger.

Surprisingly, in spite of its deeply engrained culture of planning 
in development matters, in respect of dealing with climate change, 
nothing remarkable has happened. The revision of the State Action 
Plan for Climate Change finalized in 2018 is still moving slowly. Also, 
climate change has really not been mainstreamed into the general 
planning process cutting across departments.

There were a lot of expectations post-flood that there would 
be revival of public interest in environmental issues, going back to 
the days of the exemplary public action against the Silent Valley 
Project, a pioneering people’s initiative which attracted international 
attention; but the concern about ecological issues was short-lived.

Yet, there have been excellent initiatives, some of them were 
facilitated by NGOs like Thanal and some of them pushed with far-sight 
by public agencies like KSEBL, ANERT, Cochin International Air Port 
and the Transport Department. There are also interesting ventures by 
Haritha Kerala Mission which works with Local Governments. These 
examples of good practices which lie scattered in different domains 
and different agencies have been brought together by Thanal in this 
excellent compendium “Climate Action in Kerala”.

These initiatives provide cause for optimism. Of course; they 
need a deeper study with analysis of the costs and benefits and 
their impact before they can be adopted widely. Academics and 
activists need to pursue this so that awareness among the citizens 
is enhanced.

The big challenge is to converge these activities which are 
happening in silos into an integrated plan. Probably the most critical 
SDG initiative, which Kerala can carry out is in respect of climate 
change and be a model to the rest of India. This should be the 
motive force for rebuilding Kerala. I am sure that this compilation 
can give the necessary push.

S M VIJAYANAND IAS 
Chairman

Centre for Management Development, Kerala 
(Former Chief Secretary of Govt. Of Kerala)
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FOREWORD

It is no exaggeration to state that Kerala is one of the states 
that will bear the biggest brunt of climate change.  Although the 
state has prepared the State Action Plan for Climate Change, the 
implementation of the plan across sectors leaves much to be desired.  
As we enter the process of revising this document, the 

Department of Environment and Climate Change is engaging 
with a wide range of stakeholders to ensure that the proposals are 
directly linked to the activities being taken up by departments and 
adequate budgetary resources are allocated for important projects.

As is brought out comprehensively in this Compendium, there 
have been several excellent initiatives undertaken by departments, 
Government agencies and local governments that address significant 
climate issues and contribute to mitigation and resilience. Kerala is 
perhaps the only state in the country where every local government 
has prepared Disaster Management Plans.  These plans have tried 
to utilize the experience and ideas of local communities and provide 

a frame work for action.  This is fertile ground for continuous action, 
not merely to improve preparedness and to mitigate effects of natural 
calamities, but also to build awareness and prepare plans to tackle 
the impacts of climate change.

In this context, this report will undoubtedly provide useful 
information on good practices that can be replicated, and also serve 
as a valuable reference document for researchers and practitioners. 

I congratulate the project team members of ‘Thanal’ who have 
prepared this significant document. 

Dr V Venu IAS 
Additional Chief Secretary

(Department of Planning and Economic affairs,
Cultural Affairs, Higher Education & Environment) 

Govt of Kerala
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A global transition to avoid the most severe climate 
risks will require a “rapid and unprecedented societal 
transformation.” Yet national governments have not 
undertaken actions at a sufficient pace and scale, nor with 
sufficiently robust political support, to deliver the necessary 
actions (Nature 2020). 

Against this backdrop, an increasing number of actors-
states, cities, provinces, businesses, and more—are taking 
significant measures to reduce emissions, and such actions are now 
becoming sufficiently broad and ambitious to challenge conventional 
understanding of both the models for achieving global success and 
the scale of their potential impact.

While climate policy has often been perceived as driven by 
national governments—particularly by governments themselves 
-the potential value of this “bottom-up” action in delivering higher 
global ambition to reach 1.5 °C compatible pathways may be much 
greater than has been realized. Subnational governments from all 
over the world have demonstrated in a number of ways that their 
contribution and leadership is essential to help achieve the ultimate 
objectives of the United Nations Framework Convention on Climate 
Change (UNFCCC) since, according to United Nations Development 
Programme (UNDP), 50% to 80% of adaptation and mitigation actions 
necessary to tackle climate change are or will be implemented at the 
subnational or local level of governance.

Subnational governments are particularly well placed for 
identifying the needs and the strengths of their societies in the battle 
against climate change. Either through power- sharing arrangements 
or constitutional attribution of powers, they are often responsible for 
the development and implementation of laws, policies, strategies, 
standards, programs, and fiscal mechanisms in areas that directly 
influence greenhouse gas emissions levels and deal with the impacts 
of climate change; such as energy, the environment, transport, 
industry, agriculture, land and resource management, as well as civil 
security. Subnational governments also make investment decisions 
in and for their economies that directly affect the level of global 
greenhouse gas emissions.

In the last few years, subnational governments have concretely 
shown that they take their climate change responsibilities very 
seriously. In fact, their accomplishments in this area have grown 
tremendously in sophistication, effectiveness and importance. The 
important lessons being learned at the subnational level can often 
feed into and improve national policy and shape more ambitious and 
innovative responses to climate change.

Although India has a strong centralised federal system 
with a dominant role for national government regarding climate 
policy, states are essential for implementation. Since 1990, states 
increasingly conduct independent policy making by setting their own 
objectives and implementing policy instruments (Jörgensen, Mishra, 

OVERVIEW
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and Sarangi 2015, 1-17).

Since the publication of the National Action Plan on Climate 
Change (NAPCC) in 2008, states are required to submit and implement 
State Action Plans on Climate Change. Implementation of these 
plans is not evident, as many states feel lack of ownership, links to 
development are unclear, and alignment with the budget process is 
small (Gogoi 2019, 370-380).

The state of Kerala is at the forefront of climate action, with 
a great number of innovative, replicable, inclusive and sustainable 
climate change mitigation, adaptation and disaster risk reduction 
projects. As a narrow coastal state surrounded by the Arabian sea in 
the west and the towering Western Ghats in the east, Kerala is highly 
vulnerable to the adverse impacts of human-induced climate change 
such as rising sea levels, floods, droughts, landslides, storm surges 

and cyclones. Numerous initiatives by the state government as well 
as civic society organizations and individuals address the global crisis 
of climate change, especially after the devastating tropical cyclones, 
floods and landslides occurring since 2017. 

This report comprises eighteen good climate practices in Kerala 
which spans across various sectors such as Energy, Transportation, 
Agriculture, Oceans and Coastal Ecosystems, Water Resources, 
Waste, Afforestation, Health and Cross-cutting. All the practices 
incorporated in this report either focus on climate mitigation, 
adaptation or resilience. Some of the projects have already been  
implemented and shown positive results while others are either in 
the implementation or proposed state. The examples do not reflect 
on the entirety of the projects but provide a snapshot of these 
sustainable projects that can be replicated elsewhere.
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INTRODUCTION

Our planet is suffering greatly from extreme weather events 
caused by anthropogenic climate change. Heavy rains, floods, heat 
waves and wildfires raging over Europe, Asia and North America are 
further exacerbating the vulnerabilities of millions in the midst of 
recovering from a global pandemic. The adverse impacts of climate 
change are worsening over time with an increased number of 
extreme weather events, rising intensity as well as its duration. With 
the rise in these deadly events, countries across the world are trying 
to minimize the risks of climate change even though climate action 
suffered a massive hit in the form of COVID-19 and went off-track 
of reaching the goals of Paris Agreement on Climate Change1. As 
the world is recovering, the need to build back better with increased 
climate action is crucial for our survival.

 Much like other parts of the world, climate change is one 
of the most profound issues faced by Kerala today. Kerala supports 
3.43% of the total population of the country even though it covers 
only 1.18% of total land area of India. The state has a high population 
density of 859 people per sq.km. which is the third highest among 
the states in India. The high population density combined with the 
presence of ecologically sensitive zones like the Western Ghats, sea 
coasts and estuaries, the narrow state of Kerala is highly vulnerable 

1 Paris Agreement on Climate Change- international treaty signed at the Conference 
of Parties (COP) in 2015 to strengthen global response to the threat of climate change by 
keeping the global temperature rise in this century well below 20 Celsius above pre-indus-
trial levels and to pursue efforts to limit the temperature increase even further to 1.50 C.

to the harmful effects of climate change.

 The devastating floods in 2018 threw the people of Kerala into 
a state of frenzy and panic as the effects of climate change was still 
unknown to a majority of the population. The unexpected occurrence 
of tropical cyclone Ockhi, the most recent cyclone Tauktae and the 
floods, landslides, heat waves and other extreme weather events 
happening in the state has raised awareness among the people of 
Kerala of how catastrophic this global threat is.

 Even though visible climate change impacts occurred during 
the second half of 2010s, climate action took root in Kerala much 
before that. The Directorate of Environment and Climate Change 
(DoECC) was formed in 2010 under the Environment Department of 
Government of Kerala to plan and implement policies and programmes 
related to environment and climate change in the state. The State 
Action Plan on Climate Change (SAPCC), published by DoECC in 2014 
acts as the primary document that shines light on the impacts of 
climate change in Kerala across sectors like energy, urban front and 
transport, forest and biodiversity, agriculture and coastal ecosystems. 
As the report was published prior to the Paris Agreement, Sustainable 
Development Goals (SDGs), and India’s Nationally Determined 
Contributions (NDCs) to the UNFCCC, a revision of SAPCC is currently 
under way to align with the national as well as international targets.  
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 Climate action gained a strong foothold in Kerala after the 
occurrence of catastrophic extreme climate events like floods, cyclones 
and droughts since 2017. Even though shifts in rainfall patterns and 
monsoon seasons and increase in average temperature had been 
occurring before that there was a lack of adequate climate action 
within the state. But Kerala is one of the leading states in the country 
in climate action today due to numerous measures undertaken by the 
state government as well as civil society organizations, communities 
and individuals in response to the unprecedented weather events to 
mitigate and adapt to climate change and create resilience among 
people to face any future calamities.  

 The strong decentralized governance system in the state has 
enabled, especially the local self-governments, to undertake projects 
that address climate change in one way or another. Increasing 
awareness among the population due to the rising threats of climate 
change has facilitated this shift in adopting policies and schemes. 
Climate action in Kerala is spread across various sectors like Energy, 
Agriculture and Waste, however, adequate climate action is still 
absent in many sectors like Industries and Land-use.

 This report is a collection of 18 good climate practices in 
the state that are sustainable, innovative, locally appropriate, multi 

stakeholder, inclusive and replicable from nine sectors namely Energy, 
Transportation, Agriculture, Oceans and Coastal Ecosystems, Water 
Resources, Waste, Afforestation, Health and Cross-cutting. Twelve of 
the projects directly address climate change through the reduction of 
greenhouse gas (GHG) emissions while the rest address it indirectly 
by creating resilience among people and through adaptation. Energy 
sector has the most number of projects in this report with six out of 
the eighteen projects, which is following the pattern of the existing 
condition of climate action in the state. Mitigation of GHG by generation 
of electricity from renewable sources is favoured by policy makers 
as there is visible positive impact. Three projects are included in the 
Transportation sector while Agriculture and Water Resources sectors 
have two sustainable projects each. Sectors like Ocean and Coastal 
Ecosystems, Waste, Afforestation and Health contain one good 
practice each in this report. The report also comprises a Cross-cutting 
section with a project that addresses multiple sectors simultaneously. 
As the report is a compilation of good climate practices in Kerala, 
it does not provide a full scale detail on each project, however the 
projects are viewed in a climate lens to explore its ability to address 
climate change.
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The Energy or Power sector is one of the highest contributor 
of GHG in the world. Coal-fired electricity generation accounted for 
30% of global Carbon dioxide (CO2) emissions in 2018 (IEA 2019). 
But it is also the sector with high potential to mitigate GHG emissions 
by phasing out fossil fuels and replacing them with renewable energy 
sources. Kerala is a state where electricity is mostly generated 
from renewable energy sources like hydro, solar and wind power. 
However, the state generates only 20-30% of required electricity 
within its boundaries and imports the rest from the national grid 
where electricity is mostly produced at thermal power plants by 
burning fossil fuels. Hence there is high potential for Kerala to utilize 
more renewable energy sources like solar power to meet the demand 
of the state to reduce GHG emissions as well as pollution caused by 
the use of fossil fuels. Some of the notable actions taken by the state 
in the energy sector to address climate change are provided in this 
section.

1.1 500 kWp Floating Solar Power Plant, 
 Banasura Sagar dam

Banasura Sagar dam in Wayanad district of Kerala, the largest 
earthen dam in India and second largest in Asia, contains the 
first and largest floating solar plant in the country in its reservoir. 
The project was commissioned in December 2017 by Kerala State 
Electricity Board Limited (KSEBL) and has set forward an innovative 
and sustainable model in utilizing non-conventional energy sources 
to tackle power crisis. 

11.  ENERGY

Climate aCtion in Kerala- Examples of Good Practices
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Figure 1: Location map of Floating Solar Plant at Banasura Sagar dam

Figure 2: Solar panels at the Floating solar plant at Banasura Sagar 
dam (Image Courtesy: Regen Power)

The 500 kWp1  floating solar power plant spreads across 1.23 
acres of water in the reservoir which was built for irrigation and 
drinking water purposes in Karamanthodu, a tributary of Kabani river. 
The dam also supports the Kakkayam Hydroelectric power station of 
KSEBL. Electricity generated in the floating solar plant is fed to the 
KSEBL grid through transformers installed at the plant.

The plant has the capacity to generate 7.5 lakh kWh2  of 
electricity a year thereby reducing around 615 tonnes of Carbon 
dioxide emissions annually. It generated 10,72,768.1 kWh of electricity 
till December 2020 which equates to a reduction of 879.67 tonnes of 
CO2 emissions. The plant has 1,938 solar panels, each with a capacity 

1 kWp - kiloWattpeak
 2 kWh - kiloWatt hour

of 260 W (Watt), installed on 17 indigenously developed floating 
structures or pontoons made of ferro cement. The floating platform 
holds an inverter, substation, control room and SCADA system3  too. 
The float is held in place by a seaflex mooring and anchoring system 
against the external forces and water level variations.

Some of the Photo-Voltaic (PV) panels are placed on the ferro-
cement platform while others are placed directly over the waterbody. 
The presence of water provides a cooling effect on the panels which 
increases its efficiency compared to ground-based solar plants and 
also helps in periodic cleaning of the panels. PV panels placed over 
the waterbody also reduce evaporation, thereby conserving water in 

3 SCADA-Supervisory control and data acquisition (SCADA) is a control system 
architecture for monitoring and control purposes
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Figure 4: Walkway covered with solar panels at Banasura Sagar dam 
(Image Courtesy: Google Maps)

4  MW - MegaWatt

Figure 3: Solar panels at the Floating solar plant at Banasura Sagar 
dam (Image Courtesy: Regen Power)

the reservoir.

 Floating solar plants are the perfect solution to generate 
renewable energy in the absence of wide, shade-free land to install 
ground-based power plants. It also requires less space compared to 
land based plants as the Banasura Sagar plant needed 1.23 acres for 
0.5 MW4 capacity whereas the land requirement for the same will be 
around 2-2.5 acres. Floating plants have less maintenance cost and 
can be installed in a short time. As there is no shade on the water 
body, available power generation time is comparatively higher.

 The dam also has a walkway covered with solar panels which 
is an innovative approach to generate renewable electricity within the 
available space. The panel acts as a shade, protecting people who 

enjoy a walk around the picturesque dam while producing electricity 
all day.

Kerala is a state with an abundance of large water bodies and 
reservoirs. Utilizing adequate area for installing floating solar power 
plants without damaging the water ecosystem will help generate a vast 
amount of electricity within the state and reduce our dependence on 
the national grid. The presence of electricity grids and transformers 
at most of the reservoirs in the state facilitate installation of floating 
solar power plants by reducing required infrastructure. As the state 
is moving towards non-conventional energy sources, projects like 
the Banasura Sagar floating solar power plant stands as a beacon for 
change for a sustainable future.



17

Climate aCtion in Kerala- Examples of Good Practices

1.2 ANERT 2 MW Solar Power Plant, 
 Kuzhalmannam

Figure 5: Location map of 2MW Solar Power Plant of ANERT 
at Kuzhalmannam

The 2 MW Solar Power Plant at Kuzhalmannam in Palakkad 
district is the first solar independent power producer (IPP) project 
in Kerala developed by the Agency for New and Renewable Energy 

Research and Technology (ANERT). The project was commissioned 
on 9th December 2016 and commercial operation started on 19th 
December 2016. Through this project, ANERT aims to facilitate carbon 
neutral works in the state to mitigate our GHG emissions and thereby 
tackle the issue of climate change.

Figure 6: Aerial view of the 2 MW Solar Plant of ANERT at Kuzhalmannam 
(Image Courtesy: Google Maps)

The ground-based solar farm at Kuzhalmannam occupies 
a shade-free area of 7.4 acres and consists of 7704 poly silicon 
crystalline solar modules with 260 Wp (Watt peak) capacity to 
generate electricity which is then fed to the KSEBL grid. On average, 
around 8,000 units (kWh) of electricity is supplied to the grid on a 
daily basis from the plant. ANERT claims to mitigate around 4000 
tonnes of CO2 equivalent (tCO2 eq.) emissions annually through 
the production of electricity from solar power in this plant which is 
equivalent to removing 768 cars or small trucks from the road for a 
year. Furthermore, the 2MW power plant could replace the use of 
10,000 barrels of crude oil which is also equivalent to planting trees 
in 1,000 acres of land (ANERT 2021).
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Figure 7: ANERT 2 MW Solar Plant at Kuzhalmannam (Image Courtesy: ANERT)

1.3	 Soura	Solar	Rooftop	project

‘Soura’ is the rooftop solar subsidy scheme implemented by 
KSEBL for the household consumers of Kerala as part of the ambitious 
grid connected rooftop solar photovoltaic project of the Ministry of 
New and Renewable Energy (MNRE). KSEBL has proposed several 

projects with an aim to utilise the solar power generation potential 
of the state. These projects as a whole targets to generate 1000 MW 
solar energy from power plants installed on land, water surfaces and 
rooftops of Kerala. Through Soura, KSEBL aims to generate 500 MW 
electricity and has initiated subsidy programs for domestic consumers 
in the state to install solar panels on their rooftop to generate off-grid 
electricity.

KSEBL has developed two models for implementing the 
subsidy scheme. In the first model, the cost of the installation is 
shared by the consumer and KSEBL. A percentage of electricity 
produced will be provided to the consumer and the rest goes to the 
grid. This scheme is developed for consumers who have upto 200 
units of consumption. In the second model, the consumer takes up 
the expenditure of installation and KSEBL will install the plant. The 
energy produced by the plant is fully owned by the consumer. Upto 
40% of subsidy is given to the household consumers in this scheme. 

The project is implemented in three phases. The first phase 
is fully funded by KSEBL and rooftop plants to generate 46MW 
electricity have already been installed and further works are going 
on. The second phase proposes generation of 50 MW with the Central 
government providing subsidies for the consumer. Third phase is yet 
to start and it aims to generate 200 MW. KSEBL is also planning to 
expand this rooftop project to government buildings and generate an 
additional 50 MW energy in the near future.

As Kerala is a state with less open land for installing large 
scale solar power plants, using the rooftops of buildings, especially 
houses, to generate electricity is an innovative idea. By tapping 

This mitigation project is a good example of climate practice 
as it facilitates the state’s transition to reduce GHG emissions. 
As Kerala lacks large shade-free areas with sunshine year round, 
converting cultivable or tree-covered areas for erecting solar power 
plants is not advisable as it causes severe environmental degradation. 
Instead, utilizing available barren/non-cultivable shade-free areas 
for renewable electricity generation can aid the state immensely in 
shifting to a fossil fuel-free economy.
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1.4 Filament Free Kerala

‘Filament Free Kerala’ is an innovative and energy conserving 
project under the Urja Kerala Mission envisaged by the Government 
of Kerala to replace all incandescent and fluorescent light bulbs of 
domestic consumers in the state with energy efficient LED5 bulbs. 
The project is implemented by KSEBL and the Energy Management 
Centre (EMC), Kerala.

 LED bulbs are the most efficient bulbs available today that 
have lower electricity consumption rate and higher life span compared 
to conventional bulbs. Replacing incandescent and CFL6 bulbs with 
LEDs reduce electricity consumption as well as its generation which 
decreases the dependency on non-renewable sources of energy 
thereby reducing GHG emissions from electricity generation. LEDs 
also lack mercury/mercury vapour in it unlike conventional bulbs and 
hence has no perceived environmental impact.

 As part of the project, KSEBL replaces incandescent and CFL 
bulbs of all domestic consumers registered under the scheme with 

this valuable source, the state can produce a significant amount of 
electricity thereby reducing the dependence on other states and the 
national grid. Large quantities of GHG emissions can be reduced 
through this mitigation project while improving the sustainability of 
Kerala in the power sector. 

Figure 8: LED bulb from KSEBL (Image Courtesy: The News Minute)

5  LED - Light Emitting Diode
6  CFL - Compact Fluorescent Lamp

9 Watt LED bulbs at a discounted price of Rs.65/- with a three-year 
warranty and consumers can pay the price as installments or as part 
of their electricity bills. The replaced bulbs will be given to the Clean 
Kerala Company7 to dispose of without any environmental problems. 
Anganwadis and families below poverty line will receive LEDs free 
of cost.

KSEBL aims to distribute 1 crore LEDs during the first phase 
among which around 87 lakhs bulbs have already been distributed. 
16.38 lakhs of consumers have registered under the project with a 

7  Clean Kerala Company Limited - Formed under the Local Self Govt. Department, 
Govt. of Kerala, to ensure hygiene management of the state through the adoption 
of innovative and scientific methods and technology
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total requirement of 119 lakhs of bulbs and 10.88 lakhs of consumers 
have already received the replacement.

 This unique project by the state aims to phase out all 
conventional and CFL bulbs and replace them with efficient, brighter 
and environment friendly LED bulbs. As lighting is a major activity 
with high electricity consumption, shifting to energy efficient options 
decreases our electricity consumption to a great extent. Coupled 
with renewable energy sources, LEDs are the most efficient solution 
for sustainable lighting.

1.5 Nilaavu - Illuminating Kerala

‘Nilaavu’ is a project initiated by the Government of Kerala 
to replace conventional street lights with LED bulbs for illuminating 
all roads and sub-roads of Grama Panchayats, Municipalities and 
Corporations across Kerala in a phased manner. It is part of the Street 
Light National Program (SLNP), an initiative of the Government of 
India. The project aims to cut down electricity bills by conserving 
energy as well as reduce the carbon output and mercury ingression 
from conventional street lighting.

 ‘Nilaavu’ is part of the Chief Minister’s 12-point priority 
projects of the Government of Kerala. It is implemented by KSEBL 
with funds from Kerala Infrastructure Investment Fund Board (KIIFB). 
Presently there are 16,23,965 numbers of street lights in the state. 
It is estimated that only 35% of streetlights in the state use LED 
bulbs while the rest use conventional bulbs like incandescent bulbs, 
fluorescent tube lights, mercury vapour lamps, and sodium vapour 8  MU - Million Unit

lamps. These conventional lamps have higher energy consumption 
rate and maintenance expenditure, lower life span, negative 
environmental impact due to the use of mercury and poor color 
rendering property. 

 During Phase 1 which lasted from January 2021 to March 
2021, around 2 lakhs streetlights were proposed to be replaced with 
LED bulbs while during the Phase 2 from April 2021 to June 2021, 
8.5 lakhs lights were proposed to be replaced. It is estimated that by 
replacing 10.5 lakh non - LED streetlights with energy efficient LED 
luminaries, there will be an annual energy saving of 184.54 MU8 which 
in turn would lead to a reduction of 1,51,322.80 tonnes of Carbon 
dioxide equivalent emissions annually from electricity consumption. 
The project is implemented in 667 panchayats and 45 urban local 
bodies in the state where 1,98,206 conventional street lights have 
been replaced with LED bulbs.

 In conjunction with the ‘Filament Free Kerala’ project, ‘Nilaavu’ 
will phase out incandescent and fluorescent bulbs in the state thereby 
reducing electricity consumption of the state and corresponding GHG 
emissions.

1.6	 Solar	Powered	Cochin	International	Airport

Cochin International Airport is the first airport in the world that 
is completely run on solar power. The airport, built in a public-private 
partnership, ventured into solar energy due to its rising demand for 
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electricity, higher cost for grid-supplied energy and environmental 
problems caused by nonrenewable energy sources.

 In April 2013, the Cochin International Airport Ltd. (CIAL) 
installed a pilot solar power plant of 100 kWp capacity on the rooftop 
of the international arrival terminal which generated around 400 
units of electricity everyday. As this constituted only a small amount 
of their daily requirement, CIAL installed another solar power plant 
of 1MWp9 capacity in its premises. This generated an additional 4000 
units of electricity everyday. 

However, the airport’s daily electricity consumption was around 
48,000 units which was fed completely from the KSEBL grid. To meet 

Figure 9: Location map of Cochin International Airport

its rising demand and reduce the cost, CIAL decided to become grid 
neutral by building solar plants to generate adequate electricity. 
CIAL Infrastructure Ltd. undertook the project and installed a 12 
MWp9 solar plant on 45 acres of land near the cargo building of 
the airport. This generated around 48,000 units of  electricity from 
solar energy to meet the daily requirements of one of India’s busiest 
international airports making it the first airport in the world to achieve 
this milestone.

The plant utilizes the ‘banking’ facility provided by KSEBL to 
feed excess electricity generated during the day to the grid and 

Figure 10: Aerial view of the solar plant at CIAL (Image Courtesy: CIAL)

9 MWp - MegaWatt peak
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Figure 11: Solar plant at CIAL (Image Courtesy: CIAL)

take it back when necessary. This method enables the airport to be 
grid neutral even without a battery storage system to store excess 
electricity.

 A 2.4 MW plant was later added as an extension to the 12 
MW solar plant in 2016. Together it produces around 60,000 units 
of electricity which was more than the required amount for the 
airport. However with the addition of a new international terminal, 
the airport commissioned solar plants having an aggregate capacity 
of 13.7 MWp. Out of this, 3 MWp solar plant was proposed near the 
hangar and 6 MWp from canal top solar plant on a 2000m long canal 
that runs through the southern boundary of the airport. Additional 

Figure 12: Aerial view of the solar plant at CIAL (Image Courtesy: CIAL)

2 MWp solar plant was proposed from a ground-mounted plant and 
the remaining 2.7 MWp from the rooftop of the airport’s car park.

The airport stands as a good solution for other airports in the 
world to opt for renewable energy sources and become grid neutral. 
As one of the busiest airports in the state as well as the country, 
CIAL has proved how a large-scale public-private entity can go grid-
neutral and minimize its GHG emissions from electricity consumption. 
With rising demand for electricity as the aviation sector resumes 
from the pandemic lockdowns, it is imperative to choose clean 
energy options instead of going back to the ‘normal’ of fossil fuels. 
By transforming the other three international airports in the state 
at Thiruvananthapuram, Kozhikode and Kannur like Cochin airport, 
Kerala can completely go grid-neutral in the aviation sector within 
the near future.
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2.2.  TRANSPORTATION

Transportation sector is a major emitter of GHG due to the 
higher consumption of fossil fuels such as diesel, petrol, kerosene, 
compressed natural gas and liquified petroleum gas in vehicles. 
Globally, transportation accounts for 24% of direct CO2 emissions 
from fuel combustion (IEA 2021). Road vehicles – cars, trucks, buses 
and two- and three-wheelers – account for nearly three-quarters of 
transport CO2 emissions and emissions from aviation and shipping 
continue to rise. Even though the worldwide lock downs due to the 
pandemic halted all economic activities which resulted in the reduction 
of emissions for a few months, especially from transportation, GHG 
emission rose once human activities resumed. Nonetheless, the use 
of electric vehicles is increasing globally and countries like Norway 
have pledged to phase out vehicles run by fossil fuels by 2025 
(Thomson Reuters Foundation News 2020).

 Kerala has high consumption of fossil fuels for road, water 
transportation and aviation. A majority of the vehicles and boats in 
the state run on petrol, diesel and kerosene causing significant GHG 
emissions as well as pollution. However, electric vehicles (EV) are 
gaining popularity in the state and the government has announced 
various incentives to attract more people to use EVs. Vehicles running 
on electricity from clean energy are the best solution to cut off GHG 
emissions from transportation. Yet the high dependency of the state 
on non-renewable sources for electricity acts as a hindrance for 
providing a clean source of energy for charging EVs. As the state is 
trying to overcome this issue, the following section explains a few 
good practices in the transportation sector that help mitigate climate 
change.
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fleets in Kerala to be electric.

 The policy also encourages Government departments to 
hire or take on lease electric vehicles for official purposes instead 
of petrol/diesel cars. To aid the transition, KSEBL acts as a nodal 
agency to erect charging stations for EVs across the state. The policy 
aims to support the national commitment to reduce GHG emissions, 
improve air quality- especially in cities, promote shared mobility and 
clean transportation, balance peak and off-peak power demand for 
the electric utility, operational efficiency and savings for the transport 
utility (KSRTC10) as well as the transport sector and strategic intent 
to boost hardware and software manufacturing in the state.

 As per the FAME INDIA Scheme (Faster Adoption and 
Manufacturing of Electric Vehicles) of Government of India and the 
approval of Electric Vehicle policy of Government of Kerala, ANERT has 
introduced EVs and charging stations across Kerala. For this purpose, 
ANERT has introduced a new scheme for providing electric vehicles 
to Government departments on lease/ hiring. Up until now 119 EVs 
have been distributed by ANERT to 16 government departments and 
6 charging stations have been commissioned at Thiruvananthapuram 
(3), Kollam (1), Alappuzha (1) and Ernakulam (1). KSEBL has also 
commissioned 6 charging stations across the state.

Currently, as the state still imports around 70% of the 
required electricity from other states, especially from thermal power 
plants, creating a clean and favourable ecosystem for EVs is critical 
for shifting to a sustainable pathway for Kerala. Charging stations 

Figure 13: An electric car charging at the Public EV Charging Station in front of 
ANERT at Thiruvananthapuram 10  KSRTC- Kerala State Road Transport Corporation

2.1	 Electric	Vehicle	Policy

To phase out the use of vehicles powered by fossil fuels in 
the state, the Government of Kerala has announced to use only 
EVs in the public transport sector by 2025, to facilitate the Central 
Government’s pledge to achieve the same by 2030. The proposed 
mitigation policy allows a smooth transition in the public sector from 
petrol/diesel vehicles to sustainable electric vehicles which have zero 
emissions. By 2022, the state Government expects to have 10 lakh 
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running on renewable 
energy is essential 
to attain zero GHG 
emissions. 

As countries 
around the world are 
committing to shift 
all their vehicles to 
EVs run on renewable 
electricity, this policy 
is a huge step for 
Kerala to move ahead 
of its counterparts in 
the country and act 
as a model state. This 
will facilitate Kerala’s 
shift to a sustainable 
economy to a great 

Figure 14: An electric car charging at the Public EV 
Charging Station of ANERT

2.2 West Coast Canal

Inland water transportation has an environmental and 
economical advantage over other modes of transport. Kerala has 
a wide waterway network system owing to the presence of rivers, 
backwaters and canals all across the state. West Coast Canal (WCC) 

is the arterial waterway in Kerala stretching about 633 km connecting 
Neeleswaram in the northernmost district of Kasargod to Kovalam in 
the southernmost district of Thiruvananthapuram. A part of the canal 
(205 km), from Kollam to Kottappuram (168 km) and two other canals 
in Kochi (Champakkara canal,14 km, and Udyogamandal canal, 23 
km) constitutes the National Waterway 3 (NW-3).

 The canal ensures connectivity between the coast and 
hinterlands as it runs parallel to the Arabian sea as well as the 
National and State Highways and connected to several major roads 
in the state. This interconnectivity helps in the movement of cargo 
and passengers with lower emission and pollution, especially for 
cargo transport compared to road transportation as diesel powered 
trucks have the highest emission rate among vehicles.

The Government of Kerala announced in February 2021 about 
the commissioning of a 310 km stretch of inland waterway from 
Veli to Chavakkad which included a 62 km state waterway from Veli 
to Kollam, 168 km of NW-3 from Kollam to Kottapuram and 80 km 
waterway from Kottapuram to Chavakkad. The plan is to make this 
entire stretch navigable by 2022 and attain National Waterway 3 
standards by 2025. Once the waterway is made completely navigable, 
it will have a width of 32 meter at the bottom and 40 meter on the 
top and a depth of 2.2 meter by 2025. The project is implemented 
by a Special Purpose Vehicle, Kerala Waterways and Infrastructure 
Limited (KWIL), a joint venture of Government of Kerala and CIAL.

 The National Transportation Planning and Research Centre, in 
its techno-economic feasibility study, said 16.6 per cent of the total 
goods traffic by road could be diverted to the inland water transport 
system once WCC is completed. By taking into account 16.6% of the 

extent by reducing significant amounts of GHG emissions. By 
extending the policy towards the private sector, Kerala can tackle 
the issue of fossil fuels and phase out conventional vehicles in a 
step-by-step manner.
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2.3	 Aditya	Solar	Boat

Figure 15: Aditya Solar Boat (Image Courtesy- NavAlt)

Kerala has a vast water transportation system through the 
interconnected lakes, rivers and backwaters. But the boats are 
run on fossil fuels causing water, air and noise pollution as well as 
emitting greenhouse gases. It is in this circumstance that the Kerala 
State Water Transport Department (KSWTD) introduced ‘Aditya’- the 
first solar-powered ferry and the largest solar boat in India. This 
zero-emission boat ferries between Vaikkom in Kottayam district and 
Thavanakkadavu in Alappuzha district. 

‘Aditya’ was designed and built by NavAlt Solar and Electric 
Boats and was launched in 2017 by KSWTD. It is a 75 passenger 

total vehicle count of the state in 2018-19, this equates to reducing 
24,95,362.80 tonnes of CO2 equivalent.  Since the waterway is 
navigable throughout day and night, a significant amount of cargo 
can be transported without a time limit as seen in road transport 
leading to considerable reduction in GHG emissions. 

 The development of a national waterway holds great promise 
in terms of economic and environmental progress. It shows good 
potential for domestic cargo transport, tourism and passenger traffic. 
The development of the waterway with sound infrastructure and 
navigability plays the key role in bringing more attention to the 
benefits of water transport. 

 Water transport is energy and fuel efficient when compared 
to other modes of transport like rail and road. According to a study 
done by the Integrated National Waterways Transportation Grid, one 
litre of fuel will move 24 tons through one kilometer on road, 85 
km on rail and 105 km on inland water transport. The cost with 
respect to developing waterways and to freight rates, is much lower 
than that of rail and road. The development of National Waterways 
require negligible land requirements as compared to the other modes 
of transport. Dredging has been found to help combat the rising 
water levels due to climate change by deepening the water body 
beds and hence preventing floods.

 Developed inland waterways will not only reduce the pressure 
on road and railways networks, but it will also give a boost to inland 
backwater tourism in Kerala, hence boosting the economy. The 
waterway will be a great weapon in mitigating the great deals of 
greenhouse gases in the atmosphere, thereby combating climate 
change.
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Figure 16: Features of Aditya Solar Boat (Image Courtesy- NavAlt)

ferry designed in a catamaran model with solar panels installed 
on the roof. This is the first commercially viable ferry operating on 
solar power in India as well as the world. The boat received several 
awards, including the 2020 Gustave Trouve Award for the World’s 
Best Electric Ferry.

 In the four years of its journey, ‘Aditya’ has carried 13.5 lakhs 
passengers, travelled around 80,000 km and avoided emitting 330 
tonnes of CO2, 4.6 tonnes of nitrogen oxides, one tonne of sulphur 
oxides and 124 kg of particulate matter into the atmosphere. The 
boat runs on 63% electricity from the solar panels and 37% from 
grid electricity, eliminating 1.3 lakh litres of diesel. Figure 17: View of Aditya Solar Boat (Image Courtesy- KSWTD)

Solar boats are the ideal solution to mitigate emissions from 
water transportation completely. Even though water transportation 
has the lowest emission rate compared to road, rail and airways, opting 
for clean energy sources like solar energy can reduce GHG emission 
from navigation to zero. Solar boats also have low maintenance cost, 
emit less noise and create no air and water pollution usually caused 
by fossil fuels in conventional boats.

The Kerala state government has recently announced plans 
to commission more solar boats for ferry services in the state. This 
innovative project is a replicable model for other states to attain zero 
emission in the navigation sector.
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Agriculture contributes about one-fifth of all GHG emissions in 
the world (UNDP 2020). This is primarily due to the release of Methane 
(CH4) and Nitrous oxide (N2O) from livestock and crop activities. Vast 
areas of forest being cut down for industrial farming, use of harmful 
chemical pesticides and fertilizers, enteric fermentation and manure 
management of livestock and unsustainable farming practices around 
the world has contributed to the high emission from this sector. 
Agriculture is also a primary cause for biodiversity loss.

 In Kerala agriculture plays an important role as a huge 
population is directly or indirectly dependent on the sector for their 
livelihood. Hence there is significant GHG emissions from this sector 
in the state. Moreover, as agriculture in the state is highly dependent 
on the two monsoon seasons, shift in rainfall patterns, its duration 
and intensity due to climate change has acutely affected the sector by 
causing floods and droughts, pest/weed infestation, delayed or early 
sowing and harvest leading to decrease in crop yield. The increase 
in temperature due to global warming has also severely affected 
thermo-sensitive crops such as coffee cultivated in the highlands of 
Western Ghats.

 To adapt to the rising occurrence of extreme weather events 
due to climate change as well as to reduce GHG emissions that lead 
to it, agriculture in the state should adopt sustainable and organic 
measures that preserve the environment rather than degrading it. 
Kerala has seen such a shift in the recent years as the population are 
increasingly aware of the current predicament. Two best sustainable, 
community-based and innovative agricultural practices are explained 
in the following section which can be replicated in other parts of the 
state and country.

Climate aCtion in Kerala- Examples of Good Practices
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3.1	 ‘Namuth	Vellame’	-	Reviving	the	Traditional		
	 Agriculture	of	Attappadi

‘Namuth Vellame’ is an innovative, community-based pilot 
project initiated at the tribal communities of Attappadi in Palakkad 
district to revive their traditional sustainable agricultural practices to 
enhance their livelihood and achieve food security.

 Attappadi is the largest tribal settlement in Kerala which has 
once been plagued with high infant mortality and morbidity due to 

Figure 18: Location map of Attappadi block where Namuth Vellame has 
been implemented

poor healthcare facilities and malnutrition. Various socio-economic 
factors along with the loss of land ownership and degraded indigenous 
methods of farming lead to poverty and malnutrition. To address 
this pressing issue, the Scheduled Tribes Development Department 
(STDD) and Kerala Development and Innovation Strategic Council 
(K-DISC) decided to undertake projects to secure the livelihoods 
and nutritional security of the tribal community through the revival 
of indigenous agriculture. With the assistance from Thanal, one of 
the oldest environmental organizations in the state, the Integrated 
Tribal Development Project (ITDP) implemented a pilot project at 
Attappadi based on the needs of the tribal communities. 

‘Namuth Vellame’ project started in 2019 to achieve nutrition 
sufficiency in food through the introduction of agroecology where 

Figure 19: A tribal woman tending her crops in Attappadi
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cultivation within a year. The project reintroduced many rare millets 
and crop varieties that played a prominent role in indigenous diet, 
culture and rituals. Around 280 edible crop varieties were cultivated 
and 17,234 kg of nutritious food were produced in a year which was 
distributed among the communities. 57% of the farmers included in 
this project returned to agriculture after 20-25 years.

This unique and commendable project at the tribal communities 
in Attappadi ensured food security among the people, inspired 
the younger generation to follow indigenous agriculture with the 
support and wisdom from the elders, increased job opportunities 
and revitalized the communities’ pride. Grounded in the principles of 
agroecology, ‘Namuth Vellame’ has helped the people of Attappadi 
to be climate resilient, food secure and cultivate with lower GHG 
emissions. This sustainable project, which was also a community-
building practice among the tribal people of Attappadi, serves as 
a model which can be replicated in other parts of the country with 

Figure 20: Women farming at Attappadi as part of Namuth vellame

Figure 21: Ploughing the hills for farming at Attappadi

farming practices are integrated with ecological and social concepts 
and principles to optimize the interaction between humans, plants, 
animals and the environment for a fair food system. Combined with 
the environment-friendly indigenous farming method ‘Panja krishi’11, 
the people of Attappadi revived their traditional farming after 30 years 
and re-established a correlative relationship with nature, wildlife, 
agriculture and society. ITDP implemented the project in 19 hamlets 
and could bring around 897 acres of land held by 619 farmers under 

11 Panja Krishi is a yearlong indigenous farming method, which uses very little 
external inputs and is completely dependent upon the available natural resources. 
The farming practice follows mixed farming, also known as intercropping method, 
in which multiple varieties of millets, maize, sesame, red gram, rice, keera etc. are 
cultivated in the same field. Mixed farming creates biodiversity, which attracts a 
variety of beneficial and predatory insects to minimize pests and can also increase 
soil organic matter, fumigate the soil, and suppress weed growth. Since Panja 
Krishi is totally dependent on nature, there is no need for any irrigation facilities.
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3.2	 Thanal	Agroecology	Centre,	Wayanad

The ‘Thanal Agroecology Centre’ (TAEC) at Panavally in 
Wayanad district is a centre for training and research in agroecology 
and biodiversity established by Thanal in 2009. The centre was 
established to conserve biodiversity with a focus on agro-biodiversity 
and follows agroecology methods. 

Figure 22: Location map of TAEC Panavally, Wayanad

The conservation works at TAEC is carried out mainly through 
the Rice Diversity Block (RDB) and cultivation of plants and trees 
native to the Western Ghats. The RDB was established in 2010 with 
4 rice varieties and now grows 300+ varieties out of which 180 
are from Kerala. It is the largest live collection of paddy varieties 
in the state which has flood-resistant, saline-tolerant, upland and 
deep water varieties as well as scented and medicinal varieties. The 
conservation works at TAEC have inspired many farmers who have 
started their own RDBs with seeds collected from the TAEC. There 
are currently around 13 such RDBs, mostly in north Kerala where rice 
varieties are conserved.

The centre has a ‘Seed bank’, a collection of all the varieties of 
paddy seeds cultivated at RDB from where farmers collect samples. 

Figure 23: Rice Diversity Block at TAEC at Panavally, Wayanad

minor geographic changes and requirements. As extreme weather is 
expected to get worse, projects like these can help communities to 
be self-sufficient and resilient.
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Annual Seed festival held at TAEC to exhibit rice seeds as well as 
facilitate seed exchange attracts people from all facets of the society.

 TAEC also has a collection of tubers, spices, bananas, 
vegetables and trees that are suitable for the highlands. There are 
around 35 species of trees grown at the centre with timber and 
medicinal values as well as shade trees and trees native to Wayanad. 
Moreover, TAEC plays host to many varieties of birds, butterflies, 
dragonflies, damselflies and spiders, creating a thriving ecosystem.

The activities at the centre address five Sustainable 
Development Goals put forward by the United Nations- Goal 1 (No 
Poverty), Goal 2 (Zero Hunger), Goal 5 (Gender Equality), Goal 13 

Figure 24: ‘Mullan Kazhama’ rice variety at RDB, TAEC Panavally

Figure 25: Training centre at TAEC Panavally, Wayanad

(Climate Action) and Goal 15 (Life on Land). Through agroecology, 
the centre has created a diverse ecosystem where humans, plants, 
birds and animals interact and co-habit peacefully. The sustainable 
agricultural practices ensure reduced GHG emissions, increased 
climate resilience and self-sufficiency. The centre is a remarkable 
innovation from a non-governmental organization to raise awareness 
among people, aid conservation efforts and tackle climate change 
through agroecology practices.
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4.4. OCEANS AND  
 COASTAL 
 ECOSYSTEM

Oceans are the largest carbon sinks in the world absorbing 
one-quarter of CO2 released from the burning of fossil fuels (NOAA 
2021). Apart from carbon sequestration, oceans also provide 
priceless ecosystem services and support the livelihood of more than 
3 billion people across the globe (UNCTAD 2016). However, oceans 
suffer the most due to human-induced climate change in the form of 
melting sea ice, rising sea levels, warming up of ocean water, ocean 
acidification, coral bleaching and destruction of coastal ecosystems.

 As Kerala is a coastal state with a total coastline of around 
590 km, the state is vulnerable to rising sea levels, coastal erosion, 
salt water intrusion and degradation of fragile coastal ecosystems 
like mangroves, lagoons, estuaries etc. Among the 14 districts, nine 
are coastal districts with a majority of the population residing near 
the coasts with higher population density. According to the SAPCC 
2014, if sea level rises by one meter, 169 sq.km. of coastal land in 
Kochi will be inundated. 

 Climate change not only causes inundation of coastal areas but 
also results in salinity intrusion in coastal groundwater and wetlands, 
and might create climate refugees by forcing people to move inland. 
The increasing occurrence of tropical cyclones like Ockhi and 
Tauktae, heavy rainfalls, frequently occurring storm surges, coastal 
erosion, decreasing fish resources due to rise in ocean temperature 
and acidity, plastic pollution in the oceans as well as coasts, and soil 
and water pollution are exacerbating the highly vulnerable coastal 
communities in the state. The following is a project that addresses 
plastic pollution in the ocean.
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Neendakara harbours in Kollam district where the fisherfolk were 
trained to bring back plastic waste from the sea which ends up tangled 
in the fishing nets. 500 boats were included in this project and each 
boat was given bags to collect plastic waste. In the past any plastic 
waste which got trapped in the nets were thrown back into the sea. But 
through this initiative 25 tonnes of plastic waste, including 10 tonnes 
of plastic bags and bottles and 15 tonnes of discarded nets, were 
removed from the sea (UNEP 2018). The waste is then taken ashore 
and is shredded into tiny plastics in the shredding units installed at 
the harbours which is then used in tarring roads. ‘Suchitwa Sagaram’ 
has provided 500 kg of plastic granules processed in the unit for the 
construction of the Keralapuram-Kovilmukku road. The project was 
well appreciated in various national and international forums.

Fish, and most marine organisms that take in water through 
their gills, are increasingly at risk of ingesting microscopic plastic 
debris. Through this initiative, the fishermen of Kerala are not just 
cleaning the sea but also safeguarding the ecosystem that sustains 
their livelihoods. The ‘Clean Sea’ is a notable project in beating plastic 
pollution in the ocean which is rising exponentially. The amount of 
plastic waste thrown out of the sea onto the coasts of Kerala after 
the cyclone Tauktae in May 2021 has raised alarms to improve and 
adapt more policies to take necessary actions.

‘Suchitwa Sagaram’ which received widespread recognition in 
the beginning has lost its flames but projects like these are critical 
in reducing plastic waste in our seas. Together with active reduction 
in the production, consumption and disposal of plastic, ‘Suchitwa 
Sagaram’ can tackle plastic pollution to greater extent and protect 
the ocean ecosystem.Figure 26: Haritha Karma Sena members, part of Suchitwa Sagaram (Image Cour-

tesy: Suchitwa mission)

4.1	 Suchitwa	Sagaram	(Clean	Sea)

Plastic has been suffocating our seas and oceans for the past 
several years and the condition of Arabian Sea, bordering the west 
of Kerala, is the same. This has led to drastic reduction in fish output 
from the state due to entrapping of fishing nets and entangling 
of waste in the propellers of boats. It is in these circumstances 
‘Suchitwa Sagaram’ project was initiated to reduce plastic pollution in 
the sea. The project was launched in 2017 by the state government 
in association with Network for Fish Quality Management and 
Sustainable Fishing (NETFISH), Boat Operators Association Kollam, 
Fisheries and Harbour Engineering Department, Suchitwa Mission 
and Society for Assistance to Fisherwomen (SAF).

 The project was implemented at Sakthikulangara and 
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5.5. WATER 
 RESOURCES

Availability of freshwater has been decreasing drastically 
over the years due to human exploitation and pollution and climate 
change is exacerbating the already vulnerable water resources all 
over the planet. 

Climate change has severely affected the abundant water 
resources in Kerala including the rivers, lagoons, lakes, ponds, 
and other ecosystems linked to these water resources. As a 
state heavily dependent on monsoon seasons, change in rainfall 
patterns has converted perennial rivers into non-perennial ones. 
Human encroachment, rapidly urbanizing communities, unscientific 
management of waste, overexploitation of water resources, 
destruction of forests and biodiversity has led to drying up of rivers, 
swelling of rivers and inundation of river banks during heavy rainfall, 
decreased water quality, increased water pollution, decreased 
agricultural production as well as endangerment of numerous wild 
animals and birds. Climate change exacerbated this vulnerability in 
the state leading to intense water scarcity, increasing water-borne 
diseases and decreasing groundwater levels. Rising temperature 
has led to the warming up of freshwater lakes and rivers thereby 
decreasing the quality of water and heavy rainfall and haphazard 
land use change in hilly areas has led to landslides causing fatalities.

 The heavy rains, floods and landslides occurring since 2018 
has shown Kerala the destructive force of climate change as well 
as the importance of conserving our precious water resources and 
tackling climate change. Two noteworthy projects in the state that 
aim to rejuvenate water resources to adapt to any future climate 
extremes and improve the resilience of water bodies are presented 
in this section.
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5.1	 Killiyar	City	Mission

Killi river is the main tributary of Karamana river that originates 
at Theerthankara at Nedumangad taluk in Thiruvananthapuram 
district and flows through Thiruvananthapuram city. The river faced 
severe levels of pollution in the form of solid waste and sewage 
outlets from households that drain into the river. This caused 
accumulation of waste at various points of the flowing river, causing 
a drastic reduction in the quality of water and damaging the river 
ecosystem. It also received waste water from the domestic city 
drainage, factories, hospitals and agricultural runoff from various 
cultivations directly without any proper treatment.

Figure 28: Map of Killi river flowing through Thiruvananthapuram corporation

 The Killiyar City Mission was launched in June 2018 by the 
Thiruvananthapuram Municipal Corporation to rejuvenate this river 
through people’s participation. It also aims at finding solutions to 
better solid and liquid waste management and to identify points of 
pollution along the river side by sewage and drainage seepage. The 
mission expects to improve the quality of life, conserve the river 
and restore it to its original glory of being a major river of historical 
values. 

In 2017, a report by the Centre for Water Resources 
Development and Management titled ‘Water Quality Status of 
Thiruvananthapuram District’ highlighted that the Karamana River 
and its largest tributary, Killiyar, carries large quantities of raw 
sewage discharged from city drains. Two major cleaning drives 
were conducted under the mission that engaged large groups of the 
public which included senior citizens, college and school students 
in the rejuvenation activities of Killiyar. Many other activities were 
also held besides the cleaning. Anti encroachment campaigns were 
conducted, check-dams were constructed, geotextiles were laid down 
to strengthen river boundaries and trees were planted.

Mobilization of the public helped spread awareness surrounding 
the irresponsible disposal of untreated waste into water bodies, 
and identified points of pollution along the river. The first phase of 
cleaning was followed by the sealing of 1200 waste outlets from 
houses and institutions on either side of the river and the clearing of 
encroachments in 6.2 acres of the river.

 The Killiyar Mission stands as a good model for all future 
cleaning and rejuvenation missions. The cleaning of waste from the 
river, reduced the harm it had on the river inhabitants that include 
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aquatic photosynthesizers. This increases their ability to contribute 
to carbon withdrawal, and hence helps mitigate climate change. 
Although it has its drawbacks, it stands proof that mobilization of 
people towards an environmental cause shows great promise. It also 
helped bring together like-minded individuals that care about the 
environment and provided the fruiting ground for future missions. 

Figure 29: Former Minister Kadakampally Surendran leading Killiyar Mission at 
Vazhayila in February 2020 (Image Courtesy: The New Indian Express)

5.2	 Ini	Njan	Ozhukatte	(Now,	Let	Me	Flow)

Haritha Keralam Mission is an initiative taken by the Government 
of Kerala focusing on three major areas such as waste management, 
soil and water conservation and agriculture. The mission aims at 
restoring the hygiene, sanitation and water abundance in Kerala 
and enhancing the production of safe aa grass root level to combat 

Figure 30: Canal cleaning as part of ‘Ini Njan Ozhukatte’ at Ilakamon grama pan-
chayat (ImageCourtesy: Haritha Keralam Mission)

challenges like climate change, global warming, water pollution and 
disruption in weather patterns. ‘Ini Njan Ozhukatte’ (Now, Let me 
flow) is an initiative under the water conservation mission of Haritha 
Keralam Mission. This project aims at rejuvenating the water resources 
of Kerala through a community level participatory approach. 

 Overexploitation of natural resources and unscientific development 
strategies has contributed to the increased potential impacts of climate 
change all over the  state of Kerala. The improper management of 
water resources, encroachment of river beds, and unscientific land 
use practices has resulted in a catastrophic impact during the flood in 
2018. This indifference towards water bodies has also contributed to 
increased water scarcity, flash floods and spreading of vector borne 
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Figure 31: Geo textile laid on canal sides as part of ‘Ini Njan Ozhukatte’ (Image 
Courtesy: Haritha Keralam Mission)

diseases. ‘Ini Njan Ozhukatte’ was introduced as a quick solution to 
this problem. 

 The initiative mainly focuses on the cleaning and rejuvenation of 
streams originating from the mountain ranges of Kerala rather than 
the major rivers. These streams play a vital role in maintaining the 
quantity and quality of water flowing through rivers. They control 
the water storage and flow of the entire river system, recharging of 
aquifers, and sustenance of the wetlands. 

The mission started with a vision that the success of the project 
depends upon the collective participation of the government, non-
government organizations and local communities. The first phase 

of the campaign was planned from 14 December to 22 December 
2019. The longest stream and its tributaries within the administrative 
boundary of each local self government was selected for rejuvenation. 
But the local self-governments, with their own interest selected more 
streams for reviving and continued to work on them. During the first 
phase 914 streams with 2,034.60 kms in 820 local self-governments 
were rejuvenated. With the volunteer service of more than 1,60,805 
people, the first phase became successful. As per the latest report 
published by Haritha Keralam Mission in August 2020, the second 
phase is ongoing successfully with the rejuvenation of more than 
4,438 streams of 5,256 km length in 752 local self-governments. The 
protection of banks of the restored streams are done with geotextiles.

To rejuvenate and maintain streams and its tributaries, restoring 
the connectivity and network of streams is important. Till now the 
project rejuvenated parts of the streams but not the whole network. 
Restoring the lost streams, their sources and reinventing the network 
is the next phase of the mission. As part of the ‘Mappathon’ project, 
Haritha Kerala Mission delineated the river system in maps which 
would help to find the lost connectivity of streams.

 Rejuvenating water resources and restoring it helps to reduce the 
pollution in the river, improve water quality which leads to a healthier 
ecosystem and adapt the river to any future floods or heavy rainfalls. 
By removing the encroachments along the banks and maintaining 
the river depths, additional water from heavy rainfall can easily be 
managed and diverted to the sea without much obstruction which 
reduces the incidences of floods. Initiatives like these will aid Kerala 
to face any extreme rainfall event which is critical for the state with 
44 rivers, 34 lakes and many more small and large water resources. 
This state level adaptation model is a good example to be replicated 
in other parts of the country.
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6.6. WASTE

Waste sector is a major contributor of GHG emissions as 
large quantities of CH4 and/or N2O are released from solid waste 
and wastewater from residences, commercial institutions and 
industries. Globally the sector is responsible for 3.2% of total GHG 
emissions which includes emissions from wastewater and landfills 
(Global Change Data Lab, Ritchie, and Roser 2021). Unscientific 
management of waste is the prime reason for GHG emissions from 
this sector. Open disposal of solid waste, unconventional treatment 
and discharge of wastewater into water resources and land leads 
to significant emissions as well as pollution in the environment 
which leads to diseases and other health problems. Proper scientific 
methods to dispose of waste, recycling, repurposing and reusing 
materials can reduce emissions from this sector to a great extent.

 Kerala is a developing economy which suffers from unmanaged 
waste disposal, especially in the urban areas. However, realising 
the problems caused by waste, numerous programs have been 
implemented in the state to reduce our waste and raise awareness 
among the population. This section includes one such remarkable 
project in the state that addresses waste management.
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6.1 Zero Waste Cities

With the closure of the centralised waste treatment plant at 
Vilappilsala at the outskirts of Thiruvananthapuram city in 2011, 
the capital of Kerala suffered from unmanaged waste disposal 
leading to roads and streets lined with biodegradable as well non-
biodegradable waste. The historic city with charming cultural and 
religious sites became a sprawling ground of waste in a few years. 
The Thiruvananthapuram Municipal Corporation was pressured to 
find a solution to this growing crisis which led to the adoption of a 
decentralised waste management system which further led to the 

Figure 32: Aerobic bin unit and Material Recovery Facility at Manacaud

‘Zero Waste Cities’ project. 

 The ‘Zero Waste Cities’ (ZWC) project was initiated by the 
Global Alliance for Incinerator Alternatives (GAIA), an international 
alliance of grassroots groups, non-governmental organizations, and 
individuals with an aim for a just, toxic-free world without incineration. 
The ZWC collaborative is a quintessential South and Southeast Asian 
effort of 16 cities in Indonesia, the Philippines, Malaysia, and India 
that are working on local waste management policies in these cities. 
Thiruvananthapuram city joined the collaborative in 2017 to adopt 
policies and establish infrastructure to transform the capital into a 
zero waste city. The project is carried out in the city by the municipal 

Figure 33: Dry waste collection chamber at Kowdiar in Thiruvananthapuram city
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corporation with the support of the environmental organization 
Thanal. The project aims to convert other cities in Kerala into zero 
waste cities and create a network of sustainable cities in the state.

Phase 1 of the ZWC project focused on activities to raise 
awareness among city dwellers on decentralized waste management, 
source level segregation and composting of waste. Campaigns and 
training sessions were held to build up the momentum to scale up 
decentralisation of waste biodegradable material collection drive by 
Thiruvananthapuram Municipal Corporation created a considerable 
amount of awareness among people to segregate their waste. 
Presence of ‘Green Army’12  during festivals and public events to 
promote Green Protocol13 has contributed significantly to this 
achievement.

 Various studies were conducted in Phase 2 of the ZWC project 
to develop adequate information for drafting policies and advocacy 
and implement Extended Producer Responsibility (EPR)14. Plastic 
Litter Study along Kerala Coast, Study on Livelihood of Fishermen & 
Plastics in Ocean, Plastic Litter Study in Ecological Sensitive Zones of 
Kerala and Brand Audits are some of the notable outputs from this 
phase. These reports and activities were able to initiate discussion 

12 Green Army is part of the campaign wing of the Thiruvananthapuram Mu-
nicipal Corporation’s ‘My City Beautiful City’ project. Its members include students, 
NGOs, working professionals, retired officials and volunteering organisations.
13 Green Protool is a set of measures to mitigate waste with a focus on pre-
venting the use of disposable/single-use plastics and using reusable alternatives 
like steel, glass and porcelain cutleries instead.
14 Extended Producer Responsibility- Plastic Waste Management Rules 2016 
provides for levying the brand owners who contribute the majority of plastic waste 
in a local self government.

in the public platform for a positive change. A Plastic Task Force was 
also constituted with volunteers to perform various activities like 
beach clean ups and brand audits.

 The implementation of Green Protocol at ‘Attukal pongala’, 
the largest congregation of women in the world, saw a drastic 
reduction in waste generation from 140 tonnes in 2016 to 80 tonnes 
in 2017 (Thanal 2018). Adoption of EPR at the International T20 
Cricket match between India and New Zealand in 2017 was a major 
feat achieved with multi stakeholder participation including the 
District administration, Suchitwa Mission, Kerala Cricket Association 
and brands like Pepsi where segregated waste collection and use 
of biodegradable materials were enabled. ‘Plastic Arrest’ during 
school festivals, ‘Zero Waste Campus’ projects etc. facilitated the 

Figure 34: Students conducting Brand Audit of the plastic waste collected
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transformation of Thiruvananthapuram into a zero waste city.

Through numerous training sessions, campaigns, capacity 
building programs and seminars, the city was able to educate its 
citizens on managing the waste at its origin, reducing waste and 
composting biodegradable waste. The Municipal Corporation 
established Material  Recovery Facilities, Resource Recovery Facilities 
and aerobins around the city to ensure proper waste segregation 
and collection. For all these inspiring actions towards a sustainable 
zero waste city, Thiruvananthapuram received an award at the 
International Zero Waste Cities Conference held at Penang, Malaysia 
in October 2019.

Figure 35: Map of Aerobins and Material Recovery Facilities 
in Thiruvananthapuram Municipal Corporation

The outstanding achievements of Thiruvananthapuram city 
in managing waste has inspired numerous local government bodies 
where similar initiatives have been implemented. The ZWC project 
has now been initiated in Thrissur Corporation with more and more  
in the state following in the footsteps of this project. The city was 
able to reduce a significant amount of plastic waste by managing it 
at the source as well as lower its GHG emissions. This novel initiative 
is a prime example of climate change mitigation for other urban 
areas to follow to minimize their waste as well as the emissions from 
waste.
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7.7. AFFORESTATION

Trees and forests play a vital role in solving the climate 
crisis as they absorb large quantities of Carbon dioxide from the 
atmosphere, reducing our net GHG emissions. Approximately 2.6 
billion tonnes of CO2, one-third of the CO2 released from burning fossil 
fuels, is absorbed by forests every year (IUCN 2021). Even though 
deforestation and land use change leads to GHG emissions from 
forests, they absorb more than they release into the atmosphere. 

 Kerala is a state with 11,521.81 sq. km of forest area which 
covers roughly 30% of the state. But its lush tropical forests which 
are part of the Western Ghats are degraded and exploited for mining, 
settlements and other activities. Restoring these forests to its original 
glory not only helps in fighting climate change, but also preserve 
the biodiversity and ecosystem. Kerala has seen many tree planting 
and afforestation drives to increase its green cover which aids in 
increasing carbon sequestration and preserving biodiversity. This 
section features one notable afforestation project in the state.
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7.1	 Pachathuruth

‘Pachathuruth’ is a novel initiative of Haritha Keralam Mission 
which aims at increasing green cover in the state by identifying 
unutilised areas of state-owned undertakings to plant indigenous 
trees and to create and preserve natural forest patterns to effectively 
combat climate change. Under the guidance of local self government 
bodies, areas are identified to implement the project. 

 ‘Pachathuruth’ or ‘Green islets’ are being set up in collaboration 
with the Biodiversity Board, Department of Agriculture, Mahatma 
Gandhi National Rural Employment Guarantee Act (MGNREGA), 
Ayyankali Urban Employment Guarantee Scheme, Social Afforestation 
Division of the Forest Department, environmental organizations 
and educational institutions. Technical committees comprising 
environmental activists, biodiversity experts, forestry experts, 
agronomists, people’s representatives and local social activists to 
assist in greenery activities were constituted to provide assistance 
for the construction of green islets, including seed identification and 
tree identification activities.

 The protection, renovation and expansion of already existing 
sacred groves and mangroves are a part of this programme too. Area 
of the land is not limited to establish green islets, it can be created 
in 0.5 cents of land to any larger extent. Replacement of dead plants  
is carried out with proper care, management and support of local 
communities. Different types of green islets has been experimented 
as part of the project including medicinal plants islets, bamboo islets, 
mangroves islets, butterfly park model, islets with Nakshatra Vanam15, 

fruit plant islets and natural forest model. The project which started 
in June 2019 was able to create 1,261 green islets within one year in 
590 local self governments across the state.

 In a state like Kerala with a rapid rate of urbanisation and 
low land availability, ‘Pachathuruth’ is an ideal model of afforestation. 
These islets are expected to act as a carbon sink sequestering 
substantial amounts of atmospheric carbon and preserve the natural 
habitat for indigenous flora and fauna. The islets in urban areas 
will also have a clear impact over the regional temperature as more 
green cover can reduce the ‘urban heat island’16 effect in cities. They 
will also help reduce air and noise pollution by acting as buffers 
and improve the quality of life. Sprawling green pockets can aid 
immensely in transforming our rapidly urbanizing cities and towns 
into environment friendly ones.

15 Nakshatra vanam - Sacred grove with 27 trees that are related to 27 star 
signs of Indian astrology
16 ‘Urban heat island’ effect occurs when urban areas are packed with 
concrete buildings, pavements and roads with little to no green cover and absorb 
more heat from the sun and retain it.
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8. 8. HEALTH

Health sector is the most crucial sector in the event of an 
extreme weather event or disaster due to climate change as the 
healthcare system is responsible to respond to such events. Rising 
number of infectious diseases, floods, droughts, cyclones, and heat 
waves as well as its increasing intensity and durations are a challenge 
to healthcare systems around the world. Yet the health sector is 
also a significant contributor to GHG as the use of single-use and 
disposable objects is high and hazardous waste is often incinerated 
to avoid the spread of pathogens. The sector also ends up polluting 
the environment with harmful gases and materials which further 
worsens the health of people. The combined GHG emissions from 
hospitals, health services and the medical supply chain across the 
OECD17, a group of 37 market-based economies, as well as China and 
India, make up around 4% of the global total which is a larger share 
than either aviation or shipping (Carbon Brief and Gabbatiss 2019).

 Kerala is the state with one of the best healthcare systems in 
the country. During the spread of Nipah virus and COVID-19 as well 
as climate disasters, the health sector effectively reduced casualties 
with available resources and knowledge. The sector is equipped to 
face calamities but its resilience to climate change related events 
is still in its infancy. The sector needs a paradigm shift to reduce 
its GHG emission as well as adapt to the increasing climate-related 
disasters and create a resilient healthcare system.

Health is a sector which is often ignored when it comes to 
climate change mitigation, adaptation or resilience. Only a handful of 
projects exist in Kerala that directly or indirectly address the health 

17 OECD- The Organisation for Economic Co-operation and Development
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8.1	 Climate	Resilient	Health	System	-			 	 	
	 Pozhuthana	Family	Health	Centre

The torrential rain and floods in August 2018 posed a severe 
threat to the unassuming health sector of Kerala. As extreme weather 
events due to climate change were still unknown to most of the 
population, the health sector was unprepared for one of the worst 
floods that Kerala has faced in a century. The situation was not any 
different in the highland region of Wayanad, troubled with severe 

Figure 36: Location map of Pozhuthana FHC

landslides, floods and rains. 

 The Family Health Centre (FHC) at Pozhuthana in Wayanad, 
built on low-lying land in the floodplains of Anoth river, was flooded 
during the rains in August 2018. It was one of the worst affected 
health centres in the district. The FHC lost most of its equipment, 
patient records and medicines, sustained structural damages and 
collapse of the compound wall. Drinking water and electricity supply 
was damaged as the freshwater well and the back-up generator were 
submerged in the flood.

The state government, under Aardram Mission, undertook 
the renovation and retrofitting of the FHC to better adapt to future 

Figure 37: Equipment destroyed in the flood at Pozhuthana FHC in 2018 (Image 
Courtesy: Healthy Energy Initiative India)

of people due to extreme weather caused by a changing climate. A 
notable project that addresses climate change is explained in the 
following section.
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climate extremes like floods. With support from the grama panchayat, 
National Health Mission (NHM) and non-governmental organisations 
like Sustainable Environment and Ecological Development Society 
(SEEDS), Pozhuthana FHC was reconstructed to withstand any future 
floods and opened to the public in 2020

The FHC, which had two single-storeyed buildings prior to 
floods, now has three double-storey buildings. All essential medicines, 
records and inverters were placed on the first floor to protect them 
from flooding. The compound wall and walls of the buildings were 

Figure 38: Renovated Pozhuthana FHC (Image Courtesy: Healthy Energy Initiative 
India)

Figure 39: Interior of Pozhuthana FHC after renovation and retrofitting

built to resist the pressure from any future flood water..

The climate resilient FHC at Pozhuthana stands as a good 
example which highlights the need to transform our healthcare 
system to adapt to future extreme climate events. It is imperative 
for this sector to become resilient to climate change effects swiftly 
as there is growing vulnerability to floods, cyclones and droughts in 
the state.
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9. CROSS-CUTTING

To tackle the climate crisis, it is critical to target multiple 
sectors simultaneously. Mitigating GHG emissions, increasing carbon 
sequestration, raising awareness among people to create resilience 
and equipping people to adapt to future climate extremes can be 
achieved concomitantly with proper planning and implementation. 
Such projects that address different sectors together come under 
the cross-cutting section. Cross-cutting projects demonstrate that 
multiple sectors can be targeted at once with positive results. One 
such outstanding project in Kerala is included in this section.

Climate aCtion in Kerala- Examples of Good Practices
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9.1 Carbon Neutral Meenangadi

‘Carbon Neutral Meenangadi’ is an innovative and sustainable 
development model that puts climate change, people and environment 
at the forefront of development, launched at Meenangadi grama 
panchayat in Wayanad district of Kerala in 2016. This is a pilot 
project under the novel ‘Carbon Neutral Wayanad’ project which 
was envisioned by the Government of Kerala to equip the people 
of Wayanad to adapt to the rising climate change effects, protect 
its environment and biodiversity and improve the livelihood and 
resilience of people as it is one of the highly vulnerable districts in 

Kerala for climate change and its adverse impacts.

The aim of the project was to transform Meenangadi panchayat 
and later the whole of Wayanad into a Carbon Neutral18 panchayat/
district. Due to the fact that climate change affects all aspects of our 
lives, it is imperative to address it holistically by targeting all sectors 
of development. ‘Carbon Neutral Meenangadi’ intended to launch 
projects in the agriculture, energy, waste, water, transportation, 
land-use and environment sectors.

Initially campaigns, classes and studies were conducted in the 
panchayat to create awareness among people on carbon-neutral/
low-carbon development and a GHG emission inventory was prepared 

Figure 40: Ward boundary map of Meenangadi grama panchayat in Wayanad

Figure 41: Thanal team member interacting with auto drivers of Meenangadi as 
part of Carbon Neutral works

18 Carbon Neutrality refers to achieving net zero GHG emissions by balancing 
the emission and sequestration of a region
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for Meenangadi in 2017. As the panchayat was found to be carbon-
positive (i.e., GHG emissions were higher than its removal) (Thanal 
2018), several ingenious multi-sector schemes were implemented in 
Meenangadi to reduce its emissions, increase its carbon sequestration, 
preserve its ecology and biodiversity and create resilience among the 
people.

 ‘Tree Banking’ is one of such landmark schemes introduced 
at Meenangadi to aid the carbon neutral works in the panchayat. 
The scheme encourages people of Meenangadi to plant and protect 
trees by providing them interest-free loans. This will help to increase 

Figure 42: Tagging a tree as part of the Tree Banking scheme at Meenangadi

19 Kudumbashree is the poverty eradication and women empowerment 
programme implemented by the State Poverty Eradication Mission (SPEM) of the 
Government of Kerala

carbon sequestration, improve biodiversity while also acting as a 
source of income for the people of Meenangadi. Around 1,58,816 
trees were planted in the panchayat as part of the scheme with the 
help of Kudumbasree19  and MGNREGA in three years, starting from 
2017. The scheme was inaugurated in October 2020 and incentives 
were given to people who planted trees in Appadu and Choothupara 
wards of Meenangadi where a tree survey was done to identify the 
trees and eligible farmers under the scheme.

Another remarkable project implemented in the panchayat 
was the planting of bamboo trees on river banks to conserve 
soil and water resources. Bamboos are plants with a high carbon 
sequestration rate due to its faster growth rate. Planting bamboo 
not only increases carbon sequestration but they also protect the 
soil from eroding. Geo-textiles were also laid on the banks of water 

Figure 43: A tagged tree at Meenangadi under the Tree Banking scheme
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20 Thumboormuzhi model- a model of aerobic bin developed by Dr.Francis 
Xavier at the Thumboormuzhi campus of Kerala Veterinary University in Thrissur

resources to prevent soil erosion and protect river banks. To ensure 
water availability, the panchayat rejuvenated existing water bodies 
and constructed new ponds in private lands.

Waste and energy audits were conducted at 400 houses 
in two wards of Meenangadi to improve waste management and 
energy efficiency. A compost park was established to manage 
biodegradable waste, five Thumboormuzhi20  compost bins were 
built and composting equipment were distributed throughout the 
panchayat for decentralized waste management. A plastic shredding 
unit was established and plastic and other non-biodegradable waste 
were collected through Haritha Karma Sena. A production unit 
for alternate products was established and training was given to 
Kudumbasree members. They were also given training on making 
LED bulbs to replace filament lamps and CFL. Active involvement of 
the panchayat and the citizens has enabled this project to stay on 
the right track to shift to a sustainable panchayat.

 ‘Carbon Neutral Meenangadi’ is a nature-based and people-
centered project which provides an opportunity for people to improve 
their livelihood, achieve climate resilience while also protecting the 
environment. It is a leading example of low carbon development in 
India through local self-governments to combat this ever changing 
climate. With the rapidly increasing unpredictable extreme weather 
events due to human-induced climate change, cross-cutting projects 
like this can play a crucial role in tackling this global crisis.

Figure 44: Carbon Neutral awareness program held for National Service Scheme 
(NSS) students at Govt. Lower Primary School, Manikavu
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CONCLUSION

Countries around the globe are grappling with the rising 
effects of anthropogenic climate change. With the double-threat of 
a pandemic, nations are struggling to get back on track to meet the 
goals of the Paris Agreement and UN’s Sustainable Development 
Goals. The global average temperature rise compared to pre-
industrial levels has a 40% chance to cross the 1.50 Celsius mark in 
the next five years (WMO 2021). With increasing risks and extreme 
weather events, climate action at national and sub-national levels is 
crucial for the future of all living beings on this planet.

 Climate action has a strong foothold in Kerala today as a 
majority of the population are aware of the crisis and its effects. 
Changes in precipitation patterns, floods, landslides, droughts, 
heat waves, storm surges and cyclones has led to the adoption and 
implementation of mitigation, adaptation and resilience projects 
to equip the communities for future disasters while tackling the 
climate crisis. Mitigation projects seem to have gained momentum 
in the state as there are numerous projects to aid this transition. 
Furthermore, these projects show that there is a positive atmosphere 
for the switch from fossil-fuel based economy to a sustainable one. 
There is an abundance of mitigation projects in Kerala, however, with 
the rise in climate extremes it is critical for the state to adopt more 
adaptation as well as resilience projects to face them. 

 The projects included in this report are some of the 
remarkable climate practices in the state, most of them initiated 
and implemented by the state government or local self governments 
with multi stakeholder participation. With power devolved to local 

governments, subnational level climate action has shown great 
results especially with immense support from public, civil society 
and private sector. The Energy and Transportation sectors exhibit 
numerous innovative and replicable mitigation projects to reduce 
GHG emissions. The transition towards renewable energy sources 
facilitate the state’s journey towards achieving zero emissions. 

 The two projects included in the Agriculture sector demonstrate 
sustainable, organic farming practices which have lower GHG 
emission compared to conventional farming methods of monoculture 
with the use of chemicals. As a huge population of the state directly 
or indirectly depends on this sector, a paradigm shift is imperative 
to minimize emissions and environmental degradation from usual 
agricultural practices. By adopting sustainable farming methods, 
negative impacts of agriculture can be mitigated while achieving food 
security and sovereignty thereby changing the ‘consumerist’ status 
of Kerala.

 The Oceans and Coastal Ecosystems sector requires more 
projects to address the immediate threats of coastal erosion, sea 
level rise and increasing tropical cyclones as well apart from waste 
removal as it is critical for a coastal state like Kerala. Sectors like 
Water Resources, Waste, Afforestation, Health and Cross-cutting 
encompasses promising examples of climate action. Expanded 
or adopted with adequate requirements all over the state, these 
projects can aid climate action in Kerala immensely. However crucial 
sectors like industries, construction and land use lack any noteworthy 
climate action measures. Rapid urbanisation has led to haphazard 
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development and unbridled land use changes in the state leading 
to environmental degradation. Encroachment and unmanaged 
construction of buildings along the river banks aggravated the floods 
during the heavy rainfalls in 2018. As extreme weather events are 
expected to worsen, there is an urgent need for rigorous climate 
action in these key sectors.

 The lauded ‘Kerala model of development’ rooted in the 
principles of democratic decentralisation has enabled the state to 
accomplish exceedingly in climate action. The bottom-up approach 
of the state with active involvement of local self governments and 
citizens facilitated the success of many good climate practices 
included in this report. As the role of subnational governments are 
critical in tackling the climate crisis, the achievements of Kerala in 
executing projects to address climate crisis at regional level can 

inspire ambitious climate action across the country. 

 With rapidly increasing GHG emissions, it is imperative for 
a developing nation like India to reduce its emissions drastically to 
meet the global targets. By utilizing the power of decentralisation, 
subnational governments across the country can strengthen their 
climate action which can contribute immensely to India’s commitments 
in climate mitigation, adaptation and resilience. Although the 
COVID-19 situation paused active climate action across the globe, 
with the resumption of economic activities there arose a golden 
opportunity to build back better. Utilizing this period of time, which 
coincides with the ‘Decade of Ecosystem Restoration’ of the United 
Nations, states can adopt projects that address climate change in all 
sectors as the changing climate is unraveling events humanity has 
yet to witness.
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APPENDIX 1

Sl.No. Project Contact Details

1 ANERT 2MW Solar Plant, Kuzhalmannam Sri. Ajith Gopi, 
(Technical consultancy in Solar PV Projects and Wind energy Programme, ANERT),
 Mob: 9446060728

2 Soura Solar Rooftop Project Smt. Sajitha Kumari,
State Nodal Officer- Soura, (Dy Chief Engineer, KSEBL) Mob: 9446008017

3 Filament Free Kerala Sri. Biju Raj R 
Nodal Officer- Filament Free Kerala, (Assistant Executive Engineer, O/o Director 
(D&IT), KSEBL), Mob: 9446008818

4 Nilaavu- Illuminating Kerala Sri. Raj Kumar S 
Nodal Officer- Nilaavu, (Chief Engineer, Distribution South, KSEBL) Mob: 
9446008011

5 Electric Vehicle Policy Sri. Manoharan J 
(Technical Officer & Head, E Mobility cell- ANERT), Mob: 9447221025
                                
Sri. Sasankan Nair 
(Chief Engineer, Renewable Energy and Energy Savings, KSEBL), Mob: 9446008137

6 Aditya Solar Boat Sri. Shaji V. Nair
(Director, KSWTD), Mob: 9400050320

7 Namuth Vellame Smt. Manju M Nair 
(Assistant Director, HR, Thanal), Mob: 9400411291

8 Thanal Agroecology Centre, Wayanad Smt. Manju M Nair 
(Assistant Director, HR, Thanal), Mob: 9400411291
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9 Suchitwa Sagaram Sri. Vijaya Kumar
(Rtd. Project Coordinator- Suchitwa Sagaram, Suchitwa Mission)Mob: 9447244434

10 Killiyar City Mission Sri. Anoop Roy
(Former In-charge- Killiyar City Mission, Thiruvananthapuram Municipal Corporation)
Mob: 9388682432

11 Ini Njan Ozhukatte (Now, Let Me Flow) Sri.R.V Satheesh
(Technical Officer- Water Resources Haritha Kerala Mission), Mob: 9495244544

Sri.Abraham Koshy
(Consultant- Water Resources Haritha Kerala Mission), Mob: 9447388184

12 Zero Waste Cities Sri. Raju S 
(CEO, Assistant Director- Zero Waste and Climate Action, Thanal), Mob: 
9400274760

13 Pachathuruth Smt. Haripriya Devi
(Technical officer- Agriculture Haritha Kerala Mission), Mob: 9447008982

Sri.S.U Sanjeev
(Consultant- Agriculture Haritha Kerala Mission), Mob: 9387801694

14 Carbon Neutral Meenangadi Sri. Raju S 
(CEO, Assistant Director- Zero Waste and Climate Action, Thanal), Mob: 
9400274760



56

Climate aCtion in Kerala- Examples of Good Practices

BIBLIOGRAPHY

1. Gogoi, Elizabeth. 2019. “State Climate Change Planning- Has It 
Reached the Mainstream?” In India in a warming world- Inte-
grating Climate Change and Development, 370-380. New Delhi: 
Oxford University Press. 10.1093/oso/9780199498734.003.0021.

2. Jörgensen, Kirsten, Arabinda Mishra, and Gopal K. Sarangi. 2015. 
“Multi-level climate governance in India: the role of the states 
in climate action planning and renewable energies.” Journal of 
Integrative Environmental Sciences 12, no. 4 (October): 1-17. 
10.1080/1943815X.2015.1093507.

3. Nature. 2020. “Fusing subnational with national climate action is 
central to decarbonization: the case of the United States.” Nature 
Communications. https://www.nature.com/articles/s41467-020-
18903-w#ref-CR1.

4. Nature. 2020. “Fusing subnational with national climate action is 
central to decarbonization: the case of the United States.” Nature 
Communications. https://www.nature.com/articles/s41467-020-
18903-w#ref-CR1.

5. ANERT. 2021. ANERT 2MW Solar Power Plant, Kuzhalmannam.

6. Carbon Brief and Josh Gabbatiss. 2019. “Healthcare in world’s 
largest economies ‘accounts for 4%’ of global emissions.” Carbon 
Brief- Emissions. https://www.carbonbrief.org/healthcare-in-
worlds-largest-economies-accounts-for-4-of-global-emissions.

7. Global Change Data Lab, Hannah Ritchie, and Max Roser. 2021. 
“Sector by sector: where do global greenhouse gas emissions 
come from?” Emissions by sector. https://ourworldindata.org/
emissions-by-sector.

8. IEA. 2019. “Report Extract- Emissions.” Global Energy and CO2 
Status Report 2019. https://www.iea.org/reports/global-ener-
gy-co2-status-report-2019/emissions.

9. IEA. 2021. “Mobility fell by an unprecedented amount in the first 
half of 2020.” Transport Improving the sustainability of passenger 
and freight transport. https://www.iea.org/topics/transport.

10. IUCN. 2021. “Forests and climate change.” IUCN Issue Brief. 
https://www.iucn.org/resources/issues-briefs/forests-and-climate-
change.

11. NOAA. 2021. “Ocean-Atmosphere CO2 Exchange.” Science 
On a Sphere. https://sos.noaa.gov/datasets/ocean-atmo-
sphere-co2-exchange/.

12. Thanal. 2018. “Carbon Neutral Meenangadi- Assessment and 
Recommendations.” Thanal uploads. https://thanal.co.in/up-
loads/resource/document/carbon-neutral-meenangadi-assess-
ment-recomendations-87546380.pdf.

13. Thanal. 2018. Zero Waste Cities Project - A summary of FY2017-
18 activities.



57

Climate aCtion in Kerala- Examples of Good Practices

14. Thanal. 2020. ‘Reviving Traditional Agriculture of Attappadi’ 
NAMUTH VELLAME. N.p.: Thanal.

15. Thomson Reuters Foundation News. 2020. “As Britain announces 
its ‘green industrial revolution’ and bans the sale of new petrol 
and diesel cars from 2030, here’s a roundup of other countries’ 
plans.” FACTBOX - Fossil fuel-based vehicle bans across the 
world. https://news.trust.org/item/20201118095737-8h1uh.

16. UNCTAD. 2016. “Oceans Economy and Ecosystem services: 
sustainable fisheries and coastal tourism. Side event to the CBD 
COP 13.” Oceans Economy and Ecosystem services: sustainable 
fisheries and coastal tourism. Side event to the CBD COP 13. 
https://unctad.org/meeting/oceans-economy-and-ecosystem-ser-
vices-sustainable-fisheries-and-coastal-tourism-side-event.

17. UNDP. 2020. “Transforming food and agriculture- Creating food 
security while fighting climate change.” UNDP Stories. https://sto-
ries.undp.org/transforming-food-and-agriculture.

18. UNEP. 2018. “Fishing for plastic from the sea.” Fishing for plastic 
from the sea. https://www.unep.org/news-and-stories/story/fish-
ing-plastic-sea.

19. WMO. 2021. “New climate predictions increase likelihood of 
temporarily reaching 1.5 °C in next 5 years.” WMO Press Re-
lease. https://public.wmo.int/en/media/press-release/new-cli-
mate-predictions-increase-likelihood-of-temporarily-reach-
ing-15-%C2%B0c-next-5.



58

Climate aCtion in Kerala- Examples of Good Practices

OD-3, Jawahar Nagar, Kowdiar
P.O Thiruvananthapuram
Kerala, India

 +91 471 – 2 72 71 50
admin@thanal.co.in


