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Chapter 1

INTRODUCTION







1.1. Background of the Study

The present world, with its various sectors hawbtended together in terms
of its manifestations upon the nature and bio ditygrexerts much pressure up on
the livelihoods of the mankind. However, the maatjsed groups who are rather
sidelined from the mainstream society on severaebadike social, economic,
political or geographical, are the most susceptiblehe harmful impacts of any
imbalance in the sustainability of the system. @ibering this, the marine fisher folk
communities faces a lot of crises from various guess of social, economical,
political, biological or geographical aspects. Agesm the livelihood issues like the
backward living conditions, vicious circle of potierand low education or health
attainment, they also face competition in fishiegmate change issues, natural
calamities and the like. Even though the previausifive set up of the sector have
changed when mechanisation, government protectarenses and innovative
political and organisational set ups have paved feathe progress of the sector, the

lives of the fisher folk still are buried in therdlar sides of fortune.

The infrastructural development, both private gndblic, exerts a greater
influence on the development of the vulnerable disfolk. Despite the various
government protection measures like establishmeht E&Zs and CRZs,
implementation of Coastal Zone Management Plandfame programmes for
building adaptive capacity of the fisher folk, aopision of health, education and
transportation facilities, there are many small argdproblems which are acting as
obstacles to the coastal development. The illite@ed resultant inability to make
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use of alternate job opportunities coupled with itiaebtedness due to poor credit

facilities acts as catalysts for trapping of tHiees in poverty.

The modern world is facing major problems, whicthgrs the attention of
all the national heads, scientists, social scienaad common people alike. Among
these, the threats to the ecological and envirotamhelalance are the most
important, as these can extend their reach evertliet social and economic aspects
of even the lives of the common people. Climatengleas the most important issue
in this regard, which is caused by a number ofcdfactwhich are driven and
enhanced by the human activities like industrisiisa pollution and the like. The
communities that are susceptible to the harmfulaiote of climate change suffer
from these, in addition to the imbalance in theoreomic stability. So, the far

reaching consequences of the climate change impagsalso be addressed.

The following points show different types of effeaf climate change on

fishery.

The ecological impacts of climate change on fisherinclude: 1. Change in

ecosystem processes, change in total yield ile.stigcks and production, change in
species distribution i.e. fish migration, increasediability of catches, changes in
seasonality of production i.e. decrease in fishgggson, shifting of mudbanks

(Unique feature of Kerala coast)

The direct impacts of climate change on fishery liglihood include: 2. Damage to
infrastructure, damage to fishing gears, increadadger at sea, loss/gain of

navigation routes, sea erosion, flooding in theaivareas of fishing villages

The socio-economic impacts of climate change ontiery include: 3. Economic
drain on fishermen, increase in debts, rehabiitatincrease in fuel costs, reduced

health due to diseases.

For achieving the required and feasible solutitmshe existing problems,
attempts in multidimensional direction need to lbe@ed, that encompasses the
problems and suggestions on the part of the fisbkkr and other stakeholders

amply, and thereby concludes in formulating andlémnting necessary action

Cochin University of Science and Technology (CUSAT) Dept. of Applied Economics
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plans and welfare schemes. For this, the issueésctimcern the various aspects of
the livelihoods of the fisher folk need to be taketo consideration, thereby ensure
the active participation by all the participantbeTmarine fisheries sector are facing
lot of issues which are simultaneously deteriotatthe ecological balance and
sustainability as well as increasing the suscdjiitaf the fishing community to the
harmful impacts of climate change. Upon studyirg$bcio economic conditions of
the fisher folk we must consider certain indicatergch as , age, education, size and
nature of family type, religion, habitation, pubfacilities available to access, nature
of occupation, technological advancement, welfargg@mmes, organisations or
action groups existing, social participation ane tender perspective in active
participation. The backward socio economic conditaf the fishing population
compared to the general population acts as a sat@the further marginalisation
of them. However, globalisation and the resultaewedopments have had mixed
effects on their progress into commercial and dified enterprise from a
traditional sector. The main emphasis on mainlyhéal studies can be linked to
the important crisis in the present scenario inciwithe impacts of climate change
affects the fishing sector negatively. The ideaspwledge, suggestions and
propositions are often sidelined. Most of the naidevel or state level action plans
and schemes lack specific emphasis on these isfud® coastal line and the
fisheries, thereby increasing the problems alrdadgd by them.

There is a lack of attempts in analysing how fee tbjectives of fisheries
development have been put into effect for the dgraknt of the fisher folk in the
background of influences of climate change impalhe present study is an attempt
to analyse the socio-economic and ecological pressan the fishermen community

towards climate change.
1.2. Fisheries Sector At A Glance:

With the global fisheries sector gaining momentagainst the various
obstacles, contributing more to income generatiod autput produced, it is
successful in adding to the food security of a yegiulation directly as well as, is

responsible for providing for the needed nutritidngake for about 3 billion people,

Cochin University of Science and Technology (CUSAT) Dept. of Applied Economics
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in 2016. Apart from contributing to the foreign &ange earnings, it is successful in
providing employment to a huge population, by beamgintegral segment of the
primary sector. Being one of the pristine and eatliformed labour intensive
industries of the world, it aids significantly inasing unemployment, especially for
the socially vulnerable sections and provides thelihood source for the
economically backward sections, especially for ¢hibslonging to the coastal areas.
The industry has been able to thrive well despigeddds, thanks to the rich marine
resources worldwide, with a total coastline of S8&kms and also the access to the
deepest and farthest parts of the oceans, witmt#ahanical aids and modern gears.
Mechanisation in the 20th century, paved its waytlie growth and development of
the sector through mechanisation. Main three elésndat were part of the process
of progress from 1980, includes the introductionsghthetic fibres in nets, cold
storage and freezing facilities at shore, usageelettronic elements for fish
detection and navigation. (Jasna P. T., Palai, Isandra, 2016).

Beyond an income source, fishing involves the pelagical aspects of
adventure and this adds to the reluctance of #teefimen to choose an alternate
source of income. Fisheries, being a primary undegal sector, in India have a
total of 2.2 million sq km area of exclusive economone, ranking seventh in the
global level. According to FAO Report of 2011, if 2002, out of 38 million total
commercial and subsistence fishermen in the w@ddpercent engaged in capture
fisheries and 26 percent in aquaculture, it mati#ad output of 133 million tonnes,
i.e., about 3.5 tonnes per person of average ptvitycSimilarly, in 2006, this rose
to 43.5 million and the gross production increased43.6 million tonnes, with an

average productivity of 3.3 tonnes per person.

Production from marine capture fisheries has ksagnant during the past
10 years because of overfishing, unregulated fighimabitat destruction and
pollution; climate change may exacerbate this sitna Warming of water may
impact fish diversity, distribution, abundance aiebnology. Acidification of water
will affect calciferous animals. Storms, floods adbught will severely impair

fisheries. Sea level rise will lower fish productiand damage the livelihoods of
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communities. Some tropical fish stocks may faceoreg] extinction. Some others
may move towards higher latitudes. Coastal habéats resources are likely to be
impacted through sea level rise, warming sea teatpess, extremes of nutrient
enrichment (eutrophication) and invasive speciesstMish species have a narrow
range of optimum temperatures related to theirchamtabolism and availability of
food organisms. Even a difference ofClin seawater may affect their distribution
and life processes. At shorter time scales of ayfears, increasing temperature may
result in changes in distribution, recruitment amdindance. Species with short-life
span and rapid turnover such as plankton and gaklbic fishes are most likely to

experience such changes.

In Indian context, the country is a major playethe global fisheries market;
the foreign exchange contribution of the sectgprimminently recognised and also
contributes to 1.4 percent of the nation’s GDP. Bketor offers employment to
about 6 million fishermen. With the coastline o28kms, the country is the seventh
largest marine fish producer in the world. The nichrine resources and promising
employment opportunities makes it eligible for pdwg food security and
livelihood, for majority of the country’s coastabgulation. Apart from this, the
export- import resultant scope of employment ad a&h well-connected marketing
network with about half of the world’s countries as added importance of the
sector. The sector has grown from a primitive an@ tmostly mechanised one, by
means of improvements and modifications in craigsrs and farming methods. The

introduction of EEZs also helps us to harvest t@emic benefits of fishing.
1.3. Kerala As A Leading Producer of Marine Fisheries:

In Kerala context, this south western State withreestrial area of 38863 sq
km, total coastline of 590 km and coastal densitX68 persons per sq km, holds
fishing communities forming a total of 10 lakh p&oproviding for the source of
livelihood, both directly and indirectly, to abo8itakh marine fishermen. Of this, 2
lakh fishermen inhabit 222 coastal villages, engggictively in fishing. Kerala has
an influential and unique place when it comes $hifig, especially in contributing

to the major share of exports in the sector fromidn contributing to around 3
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percent of the state’s gross economical output. é¥@wn the backwardness and
conditions of poverty prevails in the sector, cetisg mainly of traditional fisher
folk. And they lead a marginalised life, comparedhe general population, owing
to the poor and below average living standards.

Mainly the fishermen can be divided into groupsocading to the nature of
their employment, namely as traditional fishermemotorised fishermen,
mechanised fishermen, local fish traders, middlertraders and fish exporters.
Traditional fishermen have relatively poor econositoations leading to the limited
investment in gears, especially like catamarans aambes, thereby limiting them
exploring various fishing grounds effectively amdtead stay in near shore waters
mostly. Motorized fishermen and Mechanized fishermise outboard engines or
motors in canoes due to slightly better econométust and therefore be able to
utilize the resources better as the fishing groargloration percentage is higher
than for the traditional fishermen community. Lotiah traders form the first line
traders between the fishermen and the local mavkigtsvery limited investment in
trading. Middlemen fish traders have much betteegstiment and proper trading
strategies. They buy fish from the local fishermaamd sell it at higher prices.
Finally, fish exporters are investment-wise bettémwith higher profits based on the
guantity and quality of their exports (PavithraPA. Sachin,.Moors,Eddy.,
Singh,Tanya, Menon,N.R., 2015).

Despite the numerous inherent as well as extesnelo- economic and
physiological problems faced by the sector, it Bking a progress to development,
by providing around 3.86 lakh people(Jasna P. dlaiPSanghamitra) (2016). The
geographical location and ecological situation loé tcoast, along with tropical
climate that provides abundant rainfall and magan fed rivers makes the coast rich
in marine resources. For instance, mud banks, wdmeHormed by clay and organic
compounds that is found in the post monsoon cabm a® present often in Kerala
coast. This is a harvest spot for fisher men. Glasig the 14 coastal states of

India, Kerala holds the 8th position in terms fighpopulation.
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Kerala being a leading producer in fisheries gecidth an impressive
growth trend from 0.75 lakh tonnes in 1950-51 t® Bkh tonnes in 2002-03 and
continuing, the proportion of the state’s shar@roduction has been higher than its
share in water resources, despite the fact thasttite is bestowed with abundant
water resources (CSO, 2013). However, there has adeend of stagnation, and
this over turned by the ever increasing consumptibfisheries products in India
and abroad alike; and is now in the fourth lardest producing state after West
Bengal, Andhra Pradesh and Gujarat (Departmentnahal Husbandry, Handbook
on Fisheries Statistics 2011). The NSSO survey—-&aind (July 2004-June 2005)
and 68th round(July 2011-June 2012) shows that dfages per-capita fish
consumption is about 10 times more than the avenaggonal level, and
interestingly, the average consumption levels ithbarban and rural areas are
similar. As per the Marine Fisheries Statistics @Qthe state provided significantly
for the fisheries export industry, thereby sigrafidy contributing around 19 percent
of the export earnings in 2004-05. However, thid pat reduced to 16 percent later
by 2009-10. Fish production in Kerala for inlandhieries had a growth rate of
0.35% and for marine sector it was -1.09% durin@4205, whereas in 2011-12 was

15.53% and of marine fisheries was -1.29%.

Table 1.1Fish Production in Kerala (2012-13 to 2016-17)

Year Marine Inland Total
(Lakh tonnes) (Lakh tonnes) (Lakh tonnes)
2012-2013 5.31 1.49 6.8
2013-2014 5.22 1.86 7.08
2014-2015 5.24 2.02 7.26
2015-2016 5.17 2.1 7.27
2016-2017 4.88 1.88 6.76

Source Fisheries Department, Government of Kerala

Table 1.1 shows that the total fish productiofKerala during 2016-17 was
6.76 lakh tonnes, of which marine fish landingsoaeted for 4.88 lakh tonnes and

inland fish production was 1.88 lakh tonnes.
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Table 1.2 gives the district-wise details of fiskak population and coastal

length.

Table 1.2District wise details of fisher folk population andastal length

Districts Egﬁ;tﬁl Fishermen _ Active Popula_tion
(km) population fishermen density

Thiruvananthapuran 78 167754 50899 2096
Kollam 37 92500 18561 2418
Alappuzha 82 127776 25900 1307
Ernakulam 46 72119 13230 1543
Thrissur 54 55657 5803 1314
Malappuram 70 89365 31479 1113
Kozhikode 71 97987 21769 1336
Kannur 82 37627 5786 658
Kasargode 70 43115 9983 606
Total 590 783900 183410 1307

Source: Kerala Fishermen Welfare Fund Board, Domat¢ of Economic and
Statistics (2016)

Trivandrum has the majority of marine fishermerpuydation, followed by
Alappuzha, Kollam and Kozhikode (Department of Eréés, 2005).Upon studying
the socio economic conditions of the fisher folk India and Kerala we must
consider certain indicators, such as , age, edutagize and nature of family type,
religion, habitation, public facilities available taccess, nature of occupation,
technological advancement, welfare programmes, nisgons or action groups
existing, social participation and the gender pectpe in active participation.
However, globalisation and the resultant develogméave had mixed effects on
their progress into commercial and diversified girise from a traditional sector.

1.4. Socio- Economic Issues In Marine Fisheries

Many social and economic issues affect the figisesector apart from the

physical ones. Being trapped in the vicious cydlpaverty, backwardness is a part
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and parcel of the traditional fisher folk, who neleidh boost up to come to the
forefront of development path. Despite the hightedaced by the fishermen, like
operating costs of individual crafts gear, etc, ¢éltsenomic loss can be in terms of
loss of juvenile fishing of certain species by ti@ns, purse seiners, ring seiners, etc.
which can amount upto Rs.1847 crore on an avekdgeever, as per the study by
Mohan Joseph Modayil on Marine fisheries and itpaot on coastal people (2007),
the excess fishing pressure in coastal waters umsdistainable exploitation of
resources, especially the juveniles of many impdrigpecies, shrimp trawling,
reduction in sea area per active fishermen, cdaflietween artisanal or traditional
and mechanized fishermen, a poor fisheries managermgstem and badly
implemented fisheries policies and unawarenessthiiegepersists in the sector,
which leads to further issues. According to himstainable measures like
responsible fishing, regulation in fishing actie#j gear used and sea area, along
with the implementation of MFRA must be taken. Th& be aided by means of
promoting deep sea oceanic fishing, artificial figtbitats, usage of discards and by-
catch, sea ranching, etc.

Mechanisation was introduced in Kerala from micd® which led to the
further marginalisation and poverty of traditiofishermen, who with their canoes
and small vessels were unable to compete effegtiwah the trawlers, thereby
affecting the livelihood of the traditional fishfrlk adversely. As a result to escape
poverty, they tried to avail loans in banks, mahwbich were rejected owing to the
lack of required collateral security needed for #aene. So they borrowed from
money lenders and other such unconventional soulikes middlemen, with
exorbitant interest rates, which often worsenedr thiguations. However, a new
class of entrepreneurs, the moneylender-cum-boakmv emerged, who
increasingly took economic control of the villagesiich has often acted as catalysts
for clashes between the mechanised boat owners traditional fisher folk
(Chekutty, N.P., 2010). Salagrama (2006) had ifledtithat, even if the fisheries
sector as including various types of livelihood iaties, from production and
processing to marketing and ancillary functionsl, istany of the people engaged in

this activity remained unrecognized.
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So, to reduce the poverty and vulnerability of thghing community
multidimensional policies and sustainable develapmstrategies are to be
implemented. From the mechanisation in the seotd960s onwards, the socio
economic structural progresses of the sector haea lnnder progress. There has
been an impressive 70% growth in the mechanisetd and almost 200% progress
in the case of technically able motorised unitsl @05, despite a negative growth
trend of 43 % in the traditional fishing sector. wiver, the socio economic
indicators like literacy, housing, health, etc. @awmproved throughout. Even though
the sector has welcomed mechanisation warmly, #eel ior capital investment in
order to acquire mechanised or motorised fishintsurave led to a reduction in the
number of owner operators. Despite this, disguiseeinployment owing to lesser
sea area available per fisherman, rise in fishingsgure, juvenile fishing, poor
storage and processing facilities and related édsstocks, resource depletion, etc.
also are present. Paradoxically, when traditionedt@ provides 33% of the
employment,it produces only 75 outputs. On the rotiend, mechanised sector
produces 70% of the total output, while providing% employment. For instance,
if we consider the average annual per capita egsnir fishing labourer, it will be
Rs.13,200 in a motorised boat whereas that of dnamesed purse seiner, it could be
Rs.127200 (Sathiadhas.R, 2009). So this indicdtesdisparity in income even
among the various types of fishermen. So this iBrgoortant aspect of coastal rural
poverty and backwardness. Several policies and lal@vent programmes are

initiated in the country in this regard.

The fish industry occupies an influential and wmigplace in Kerala
economy. The major share of exports in this sefam India is from Kerala.
Fisheries contribute about 3 percent of the econohtlye state. The current level of
annual marine fish production is about 6 lakhs &wsfryear. About two lakh people
depend on ancillary professions like processingrafvn and fish and marketing of
fish for a living in Kerala. The general living adiion and economic status of the
fisher folk in the state is considered not on pahwhe living standards of the
general population of the state fishing in Indiapéogs about 14.5 million people.

The country’s rich marine and inland water resosyrdesheries and aquaculture
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offer an attractive and promising sector for empiewnt, livelihood and food

security.

The fisheries sector is highly male dominated deswomen contributing
well in post-harvest activities, resource managdmed decision making, covering
both their household and community together. Thmlge situation of the fisher
folk, in a grip of subsistence economy, indebtednesass poverty (79 percent of
fisher households) and isolation, in order to hgeeder equality through inclusive
development on an enduring basis, addressing tlergyoand empowering the
women to enhance capacity building, public paréitigm, to address the social and

economic crises of suppression and also to markpleee in political forefront.

When the traditional fishing communities practgender based division of
labour; pressurised also by the taboos related waimen going to the sea, women
involve mainly in near shore and shore based dietsvithereby limiting their role in
actual fishing, especially for subsistence. Thesabs of viable alternate jobs makes
them try forming groups and adhere to their ocdopatfacing the burdens of

extended area covered, extra trading time (neatl Bours) and indebtedness.

In the dry fish trade of northern Kerala, womenduce and sell directly to
consumers, or to merchants. Some self-help groape promoted production and
marketing, due to development in processing ingu®ut many others work for
low wages as labour, processors and sorters foe ngs and landing centres in
both the unorganized sector and the organized rsediere they dominate in
prawn/shrimp processing and peeling work (Bhat@32. However, development
of peeling industry was a curse to them. “In Kergdaeling work dominates the
occupation scene with nearly 45 percentof the tetak force, followed by small
fish traders (23 percent), processing plant work&6s percent), fish curers/ dyers
constituting 7percent, beach workers (6 percent),ramaining constituting in value
addition”(Sathiadhas, 2005).
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1.5. Climate Change: An Overview

The most widespread problem and heavily discussedern of the present
world, making all the governments, internationajasisations, people, groups and
even the media equally indulge in active discussiamd bargaining talks on every
scale is the evil of climate change, which hagethto take its toll on almost all the
aspects of our lives. Starting from the biologiocalenvironmental sphere, to the
social and political fields, the harmful effects dfmate variability has reached
almost all the areas of human livelihood. From bupeats to world leaders all are
emphasising the urgency to tackle this massiveejssthich, is extending its
tentacles of harmful impacts that threatens thelihood of the vast majority of
human population, either directly or indirectly. ,Sthe governments and
international organisations are actively tryingptt up frameworks and policies on
controlling it, through reduction of harmful emigss of greenhouse gases,
establishing fisheries code of conduct, sustainai@asures, extending awareness,
etc. Among the various sectors, fisheries sectepe@ally of less developed
countries are deemed to be the most susceptiblkeet@ffects of climate change.
Despite a lot of studies and research works in tegard, still the issue of
vulnerability of fisher folk to climate change isepailing, and should be addressed
effectively, starting with the adaptive measurethmprimary level onwards. So, we
must adopt a holistic approach, incorporatinglal stakeholders in considering the
already existing issue of climate change, considethe future prospects of the
fisheries sector, through environmentally sustdmadnd economically feasible

measures.

Climate change is an established fact and its atspan water, air,
agriculture, health, bio-diversity, forest and seeconomic sectors are quite visible
around the globe. According to IPCC (2007), devielgpand the least developed
countries are expected to suffer more due to cénwdtange as compared to the
developed countries. This is true, if we scale dows fact to the community level,
in case of any climatic anomaly the poor people the consequences due to lack of
resources and access to information (Ansari, 2002).

Cochin University of Science and Technology (CUSAT) Dept. of Applied Economics



Sachin Pavithran A.P. 13

Anthropogenic activities are mainly blamed to bsponsible for the surging
trend of climate related disasters occurring ifiedént parts of the world and people
who earn only a marginal income are the major grafipcted by such disasters.
After industrial revolution, emission of Greenhousgases (GHGs) to the
atmosphere increased drastically from industry aelicular fossil fuel burning
emission. Such gases have large warming potentidll@ng life time to sustain
warming process for decades to centuries. Howéeranthropogenic activities are
not the sole reason for the increasing global wagmiror instance, intensified solar
radiation as well as volcanic eruptions, during #920s—-1950s are pointed out as
the main cause for the early 20th century Arctiamaiag (Suo, L. et al. 2013).
Another research has reported that the tropicaédgget stream (TEJ) of the boreal
summer monsoon season is weakening as a resulteofapid warming of the
equatorial Indian Ocean (Abish, 2013). Harley C.DeGal. 2006 reported that
changes in ocean chemistry may be more importamt ¢thanges in temperature for
the performance and survival of many organisms.a@asgrculation, which drives
larval transport, will also change, with importacbnsequences for population

dynamics.

The intense heat wave condition that is sweepingsa India currently could
be another manifestation of an extreme weathertevdyout 2,000 people have
been killed in India by this weather condition. Tieximum temperature recorded
in Allahabad, in Uttar Pradesh (India) is 47/Gon 30th May 2015 (Times of India,
30th May 2015). Of course, it is well realized thhe temperature has been

increasing considerably in Indian subcontinent.

Along Kerala’s coastal area, coastal erosion dm rmeasures taken to
control it have together led to the loss of seveedches. The barrier beaches &
backwater islands of Kerala are very sensitive remvnentally, socially and
economically as a large population depends onysieis. The communities in most
of such island systems are ecosystem people whendepn the natural island
system for their survival. Degradation of resourcescertain employment and

earnings, limited livelihood assets and subsisteslceost entirely from fishing
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impacts these community’s livelihood options. Raoak, (2005) and, Beck and
Nesmith (2001) argue that there is a need to greatgr attention to the role of
Common Property Resources (CPR) in poor peopleaiioods. Non-motorised
boats with low mobility for comparatively poor fistmen also add to the problem of
catch fluctuations.The sole dependence of peoplemamnine fishery for their
livelihood itself is a major challenge. The stodk@sources is reported as depleting
and the resulting conflict prevails between theditranal fishermen and the
capitalists. The policy connected with deep sdairfts is allegedly making distress
to fishermen. Most of the fishermen are severetlebted, addicted to alcohol &
drugs, under educated and lacking skills for ad#Fnemployment. It helps
occasionally in mushrooming of the illegal acte#iand attracts more and more
unemployed youth. Darkened expectation in lifateitbcy, lack of awareness &
counselling support, rising influence of alcohotlairugs, rise in communalism and
criminal tendencies, etc. are some of the reasamsuich social issues. On a whole,
backwardness becomes the hallmark of fishermars Viasious circle of poverty
needs to be broken so that a virtuous circle o§peadty is set in motion by 2030.
(John Joseph, 2015). Consequently schooling orhand result in putting them out
of their traditional occupation and also the drap@e is also higher in fisher folk.
(John Kurien, 1981).So, the people have limite@raltive skills other than the
traditional fishing activities.

1.6. Impacts of Climate Change on Fisheries

There is an increasing concern over the conseggenfcclimate change and
climate variability for fisheries production andetlstate of marine ecosystems
(Brander 2010; Cheung et al. 2010; Mora et al. 20IBe FAO estimates that,
overall, fisheries and aquaculture assure theiligeds of 10-12 percent of the
world’s population. This highlights the importancé fisheries for the world
population (FAO, 2014). Marine and fresh water gstem are profoundly affected
by process like ocean acidification, coral bleaghindustrial effluents and altered
river flows, etc. with obvious impacts on fishelkio Fisheries, which make a
significant contribution to the food and nutritidreeecurity globally, will be very
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much affected due to climate changes. Fisheridsrsplays an important role in the
economic activity of the nation, through its condition to national income, foreign

exchange, food and employment. About 12.49 laliefisolk operate using diverse
types of craft-gear combinations with regional aedsonal variations all along the
Indian coastline. The secondary sector providesl@yment to more than 15 lakh

people and another two lakh people is employetiertértiary sector. It is estimated
that fishery and allied activities provide livelid security to about 30 million

people (Sathiadhas et al, 2007). The density otiladipn is very high all along the

coastline as compared to the midlands and the dnglsl (Asia Development Bank,
2003).

Changes in the ocean currents, which have a sulatanfluence on the
world’s climate, may have significant direct effemt the primary productivity of
fisheries sector and hence food availability arsdrdiiution of disease causing to the
algal blooms and predators. The rising ocean tgcidakes it more difficult for
marine organism such as shrimps, oysters, or ctwalsrm their shells — process
known as calcification. Many important animalsc¢tsuas zooplankton, that forms
the base of the marine food chain have calciumshdlhus, the entire marine food
web is being altered - there are ‘cracks in thelfdeain’ as a result, the distribution,
productivity, and species composition of globahfigroduction is changing. This
has an inter-related impact on oceans, estuaonesdl, icefs, mangroves and sea grass
beds that provide habitats and nursery areas lof Ascording to Marie-Caroline
Badjeck, et al. (2010), climate change can impattefies through multiple path
ways. Changes in water temperature, precipitatmhaeanographic variables such
as wind velocity, wave action and sea level rise @aing about significant
ecological and biological changes to marine andhfrerater ecosystems and their
resident fish population. As per the temperatuita daaintained by the Ministry of
Statistics and Programme Implementation, Governrmaeiidia (2013), among the
warmest period since 1901, the period from 20012284corded the maximum
temperature in India. Of course, during May 201 temperature in the northern
states of India hadcrossed-45 (Times of India, 30th May 2015).
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Climate change will impact the productivity of nmer fisheries through
alteration of water temperature, currents and ulpvggl as well as through the
indirect (ecological) and direct (biological) eftecf ocean acidification affecting
reef fisheries, declines in dissolved oxygen anstugition of fish reproductive
patterns and migratory routes (Allison et al. 20@heung et al. 2010; Nurse
2011;Guillotreau 2012 ). According to Nurse, (20ii¢re already exists a good
generic understanding of the potential impacts lohate change and climate
variability on key factors and processes that arilce recruitment, abundance,
migration, and the spatial and temporal distributiof many fish stocks. The
changes in fisheries productivity and potentialld/iavill have socio-economic
consequences. Such changes will have adverse scmmmic impacts on global
fisheries which are already under pressure froreratlresses including overfishing,
loss of habitat, pollution, disturbance of coradfse and introduced species (Allison
et al. 2005, 2009; Hoegh-Guldberg et al. 2007; Bear2010). Allison et al. (2005)
opined that the climate changes can lead to merpiént loss of fishing days due to
bad weather, increasing loss of nets, traps amgllloes, damage to boats and shore
facilities, increased loss of life among fishermand increased damage to coastal
communities, by means of houses and farmland. Basdle studies, Nicholls et al.
(2007) confirmed that coasts are experiencing theer@e consequences of hazards
to climate change and sea level rise and slow-arseiges. However, the impact of
climate change depends on the magnitude of chasgd,on the sensitivity of
particular species or eco systems (Brander, 2008)erability assessments of
national fisheries in the face of climate change essential as fisheries are of great
importance for food and nutrition worldwide. Bus, @pined by Allison et al. (2009),
different countries will reflect different combimans of climate exposure,
sensitivity or fisheries dependence and adaptiyeadty. Allison et al. (2009)
remarked that understanding how these various ractombine to influence
vulnerability provides a useful starting point fdirecting future research and

climate change adaptation and mitigation initiagive

Considering this, it is possible that the sea llevay rise, which is

ecologically harmful. The erosion due to sea leve for Kerala is estimated as
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7125 m3 per year, implying an erosion rate of 3 ¥.106 m3-- per year, which
could be attributed to the effects of wave attddking the extreme conditions of
wave height and sea level rise, future erosionmniiatieis expected to increase by
15.3 per cent by the year 2100 (Dinesh Kumar, 20B8%ides destruction through
increased rates of erosion, the sea level riseases the risk of flooding. This will
damage or destroy many coastal ecosystems suclamgrones and salt marshes,
which are essential for maintaining many wild feghcks, as well as supplying seed
to aquaculture. Higher sea levels may make grouteiwaore saline, harming
freshwater fisheries, aquaculture and agricultmeklamiting industrial and domestic

water uses.

Despite the growth of India’s marine fishery frarsubsistence level to an
industrial one, resource depletion have been a ifsue affecting the sector. The
leap from 0.6 million tonnes in 1950s to 3.0 millilonnes in 2008 have been
facilitated mainly by the contributions of KeraladaKarnataka. Mechanisation
along with the resource over exploitation in thestal areas due to high fishing
pressure has led to the situation of disappearafic@any indigenous species,
thereby disrupting the native ecological balanceé #re ecosystem. For instance,
recent studies reveal the impact of climate chamgenarine resources, like the Sea
Surface Temperature (SST), affecting the mackenel sardine stocks, thereby
creating an extension of their presence in nortetera side, indicating a growth in
new fishing prospects, specifically of these spea@mng the north western coast
(Asokan et al; 2009). So due to climate change,esspecies suffer extinction and
disappearance while some species finds it favoerabgrow in warmer waters, and
they thrive. Many studies have been conducted isiridgard for determining such
depleted fish species stocks, especially thoseddwatsustain the fisheries, despite
being a lesser proportion in the total catch.

1.7. Coastal Zone Management

Devaraj.et.al in their study on Coastal Zone Goaece (1999) have stated
that most of the coastal countries have taken mesgar coastal zone management

according to the UN Conference on Environment aegdbpment held in 1992.
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Australia, China, Spain, Sri Lanka, France, Israapan, New Zealand, Oman,
Thailand, Turkey, UK, USA, etc have pledged to poten the sustainable
development of marine and coastal resources, edlyetaking into consideration
the fact that coastal areas and zones that typieatends from the territorial limit
to the tidally influenced limit, can be engagedther uses like industries, transport,
forestry, fisheries, agriculture among others, gt important to prioritize the
sustainable development of the area. In this reganderal Integrated Coastal Zone
Management (ICZM) plans have been adopted by wvaricountries. The
Environmental (Protection) Act, 1986 by the Minystsf Environment and Forest
initiated the actions to protect the wet and drgtesi of the coastal region in
India.These rules and regulations are known as t@loaRegulation Zone
Notification, which are legal instruments, issugdNMMOEF in 1999, protecting the
area from Low tide line to the landward side. Hoer\the Department of Ocean
Development had extended the CRZ up to 12 nm filmenlawest low water level.
CRZ are classified into four categories, which #re following. It includes the
ecologically sensitive areas such as marine resemangroves, coral reefs, etc.;
existing urbanised area that comes under the domitnmunicipality; the relatively
underdeveloped areas that do not belong to thaquewategories. The finalone is
the coastal region in Andaman and Nicobar and Ladksieep islands. It aims at
controlling and reducing the polluting activitidge the discharge of effluents and
factory wastes into the sea, illegal constructioin tlee fish processing and
warehousing units, land reclamation, deeper groabeiharvesting, illegal mining
and extraction of minerals and compounds, rampansteuctional activities that
affect the biodiversity, and also the activitieattis against the agenda of common
property resources. Similarly, the Biological Dis#y Act, implemented in 1993,
with a view to protect and conserve of ecologicakources to facilitatethe
sustainable development of the region. In Keralgicv is rich in exotic marine
resources, the strategies of Coastal Zone Managdearenconsidered with the
advice of marine and fisheries experts and alsrdepartmental committees. Here,

many socio economic and physiological charactdextthe coastal regions.
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1.8. Vulnerability of Fisheries in the Face of Climate hange

Climate change has already started showing itaamnpn fishery resources
and the communities that depend on them. Scisrdig linking changes in ocean
temperatures to shifting fish stock distributionsd aabundances in many marine
ecosystems, and these impacts are expected t@asecne the future. In 2007, the
IPCC has projected a global mean surface air testyoer increase of approximately
0.2°C for the next two decades. The mean globakeeace temperature (SST) is
expected to be approximately 1.0-2.0 °C higher tin@n1990 mean before the end
of the 21st century (Nurse, 2011). In additionjrarease in the intensity of storms
is expected (Webster et al. 2005) as well as aeroed trend of increasing sea
surface temperatures (Nurse, 2011). In the speaéise of tropical oceans,
temperature is projected to be 2°C higher by tHg#02G@nd 3°C higher by the 2080s,
relative to the same baseline (Nurse, 2011). Sed tese (SLR) is one of the major
socioeconomic risks associated with global warmiBgsed on the outputs of the 20
models, it is estimated that the GrIS (Greenlamdsiteet) will contribute 0--16 (0--
27) cm to global SLR by 2100 (Yan Qing et al., 2013

Global warming raises the average temperaturbeotarth’s surface and its
atmosphere. The greenhouse gases, emission, aeesblsoot, solar activity all
being the causes of it. The outcomes of this phemam being sea level rise, sudden
and extreme weather fluctuations, climate changeslpgical imbalance, and other
long and abrupt impacts. All of these, being th@ereussions of one another, often
creating imbalance in the vulnerable ecology arehdwman lives, like inundation
from sea level rise disturbing the infrastructuned ahuman settlements. For
centuries, atmospheric carbon dioxide had neven lad®ve about 300 parts per
million. However, the current level being 400 ppowing to the escalation in
integration of technology in almost every aspedisheman life. i.e., the harsh
impact of the industrial development and the resilfast urbanisation of the world.
The potential causes for the various impacts canrdbated to anthropogenic
(pollution and overexploitation) and climatic facdoUpon considering the views of
the community level actors, both pollution andngsfishing pressure that leads to
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increased exploitation of the marine resourcesaks®@ considered as major stressors
on fisheries resources. Coastal zone has varices arsresourcefulness which the
people exploit for livelihood and other purposesey include, the use of land,
habitations (urban and rural households, beachrtspsaagricultural practices,
agriculture/fishery related traditional and smatdhle industries, agriculture and
fishery related trade, fish processing, storage piants, boatbuilding and repairing
yards, infrastructure amenities for port developtmeansport activities, waterfront
expansion for recreation and tourism, mining, itdes (heavy and medium),
coastal mangrove deforestation, water, fishing,aaqglture, artificial reefs (fish
habitats), shipping / transport, mining of mineyalsrals and fossil shells from the
sea, clay and sand mining from estuaries/backwadienrsiping, port development,

recreation and tourism, water use for industriesragar shore drilling for oil.

Degradation of resources, uncertain employment aachings, limited
livelihood assets and subsistence almost entiretynffishing impacts these
community’s livelihood options. Rao et al., (20G5)d, Beck and Nesmith (2001)
argue that there is a need to give greater attemtidhe role of Common Property
Resources (CPR) in poor people’s livelihoods. Ips@ccasionally in mushrooming
of the illegal activities and attracts more and enamemployed youth. Thus,
backwardness becomes the hallmark of fishermars Vitious circle of poverty
needs to be broken so that a virtuous circle o§peadty is set in motion by 2030.
(John Joseph, 2015). Changes in marketing pattermsght about a change in
sharing patterns, transforming fishing crew fromargholders to employees,
although they still retain a share in the catclfjgsnkateshsalagrama). On a larger
scale, trade policy tools such as tariffs, subsidstandards or eco-labelling impact
on the pursuit of public policy objectives relatedsocial development, employment
and food security. In affecting the livelihood bktfisher folk, the indicators related
to the vulnerability framework and concepts takbe tispects and dimensions,
including geographical, social, environmental, techl, sectorial, equity related,
policy related, gender specific, and so on. Thatiahship between changing
climatic factors and fish distribution/abundanceasplicated and subject to intense

investigations and debate among scientists poliekars as well as the primary
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stakeholders. Studies indicate that the impactiafaj warming in the Arabian Sea
is the disruption of the natural decadal cyclehia sea surface temperature (SST)
after 1995, followed by a secular increase in tapee which has resulted in

decreased monsoon rainfall (Prasannakumar et0fl9)2

Climate change have had an increasing influend¢barbreeding, migratory
and distribution patterns of the fish species ilesardine and mackerel along the
coast of India. The other side as pointed out bghblis et al. is that fishing
communities and related industries are concentretezbastal or low lying zones
which are increasingly at risk from sea level resetreme weather events and a wide

range of human pressures (Nicholls et al., 2007).

The wvulnerability of fisheries and fishing commiigs depends on their
exposure and sensitivity to change, but also orabily of individuals or systems
to anticipate and adapt. This adaptive capacitgsedn various assets and can be
constrained by culture or marginalization. Vulnéiigbvaries between countries
and communities, and between demographic groupkinvgociety. Generally,
poorer and less empowered countries and indivicar@snore vulnerable to climate
impacts, and the vulnerability of fisheries is likéo be higher where they already

suffer from overexploitation or overcapacity (Dawun. et al., 2009).

Fisheries sector play an important role in theneaaic activity of the nation,
through its contribution to national income, foreigexchange, food and
employment. About 12.49 lakh fisher folk operatenggdiverse types of craft-gear
combinations with regional and seasonal variatialhsalong the Indian coastline.
The secondary sector provides employment to mane 15 lakh people and another
two lakh people is employed in the tertiary sectois estimated that fishery and
allied activities provide livelihood security to@it 30 million people (Sathiadas et
al, 2007). The fisheries sector, which is alreaalyirfg a lot of issues like poverty
and unemployment, is now under the threat of thienha effects of climate change
as well. This is in fact adding a new dimensiorthte existing issues in the sector.
Even though climate change is a global phenomeitors increasingly being

aggravated and boosted by unconventional and wisabte practices and local
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processes, making it necessary that the efforkettaken to address the same must
encompass all measures from the global level toatt@ns of the root level
stakeholders. Often, it is the traditional and sheall scale fishermen (fishers, fish
processors, traders and ancillary workers, espgagfural coastal areas) who faces
the negative effects of the climate variations mdtee to the consequences from the
changing fisheries ecosystems, habitat destruetimhresource depletion, to name a
few. According to the IPCC definition vulnerability a combination of the exposure
of groups or individuals or ecological systems toagard, such as rising sea level,
their intrinsic sensitivity to the hazard, and thability to adapt their practices in
order to deal with the hazard. So far many stutliege been conducted on the
vulnerability of coastal zones and fishing commiasitto climate change at the
global and national level (Allison et al.,, 2004; Ultbard, 2008). The corrective
measures taken in the form of various plans andrpromes must be implemented
carefully by carefully addressing the issues ofwakmerable fishing groups as well.
Coastal areas are mostly under stress due to theusaplanning figures,
information, economic, market and policy interventifailures. Integrated coastal
zone management measures are urgently requirediitte ghe co-evolution of
natural and human systems (Turner et al. 2006).pFééominant emphasis of most
of the studies in this regard was on the livelihog$ource depletion and poverty
issues, stressing further the social, economic olitigal aspects of fishing
communities, or by analysing and finding remedy snees for the various climate
change impacts having a potentially harmful inflicenupon the local fishing

communities.

In Kerala, the problems that arise in the coamtah, are mainly due to the
high density of population, coastal erosion, santhing, pollution, drastic
morphological and shoreline changes due to shamectstes, destruction and
reclamation of wetland including mangroves, salimgusion, resource depletion
,decreasing fish catch, degradation of the enviemtmand violation of the
provisions of CRZ. The coastal community, as a ltesfi all these factors
periodically loses dwelling places. The destructobmatural habitats in the form of

reclamation of wetlands, cutting of mangroves auaohging of industrial and urban

Cochin University of Science and Technology (CUSAT) Dept. of Applied Economics



Sachin Pavithran A.P. 23

wastes worsens the plight of the coastal communiien though the process of
climate change is a global phenomenon, the regiondhe local effects are far

reaching, especially for the native vulnerable camities, like the marine fisher

folk. The studies show that such effects on thallishery communities will have

far reaching consequences in the balance of theystwmn as well as in the
livelihood of the fishing communities. The main iagts of climate change that
affects the change in sea level, uncertainty abputelling, changes in sea-surface
temperature, salinity, local rainfall and monsoowariability, hazardous algal

bloom, and increased ilinesses.(Pavithran. A.PhiBaat.al. (2014)).

The climate change causes seasonal variation, hwimicturn results in
changes in the condition & chemical compositionfish. During the spawning
season, water content will be maximum with moreirggjand the nutritional status
of the fish also changes. Thus, the quality of fise changes with variation in
season, due to changes in temperature, feed supptyration and so on. The sea
surface temperature can affect the quality of tlh, fas the number of worms,
gaping, bruise and other factors can be differexttvben the seasons. These are
natural factors, but these can influence the vafuie fish marketed. For instance,
sea temperature can affect the requirement of ubetdy of the ice needed to store
the catch. However, if the climate change inteasifiue to the rise in the emission
of greenhouse gases, then it will be having sewersequence in the fishing

industry as well.

With climate change gathering concern from all roske world, and
numerous policy implications are being hatched upgrihe governments and the
organisation aiming to curb the process and prori@evelfare of both people and
nature. Marine and coastal ecosystems are veryeralife to climate change issues
like ocean warming and sea-level rise, that canltr@s direct impact upon the lives
and livelihoods of coastal fishing communities. Heere increased stress on
technical studies is a major demerit on the meastuerently taken upon to control
the climate change after effects with the suggest@nd perceptions of the fisher

folk receiving little or no attention. So far, ihe state and national level, there had
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been no special focus on the well-being of the tabdshing population, making
them unable to avail the benefits and also pushiem down to being more
marginalised and vulnerable to the responses wiaté variations. There are a lot of
studies proving the impact of climate change ugwnrmarine environment and the
fishing industry. But it is regional rather thanolghl climate models that are
appropriate for observation and study of climatangfe impacts (Clark, 2006).
Studying various data on sea surface temperat@&€)(&d other parameters from a
variety of global sources, Vivekanandan et al. @06oncluded the presence of
warming of the sea surface along the entire Indimast. The sea surface
temperature increased by 0.2°C along the northwesthwest and northeast coasts
and by 0.3°C along the southeast coast duringGhgedr period from 1960 to 2005.
It was predicted that the annual average SST inntian seas would increase by
2.0°C to 3.5°C hy 2099(Vivekanandan et al (2009b).

1.9. Climate Change Vulnerability Assessment Frameworks

The Climate change has several after effects wihitfacts the global
ecosystem as well as the people all around thedwdHe fisheries sector is one of
the most affected fields in this regard. The degngeosure of the system towards
the harmful effects of climate change phenomemal&ed to the vulnerability level
of the system. There are mainly two forms of apghes to the climate change

vulnerability assessment. They are:

1. The natural science perspective: This usesyaigdl component related
framework, emphasising on the cyclical flow of eneland matter in the
system considered. These have major implications egaluating the
behaviour and nature of the systems concernedtH®rthey use system-

dynamics diagrams as tools of representation.

2. The social science perspective: This utilisesattor-system framework, by
means of influence diagrams. These deals with xichamge of information
and the nature of interconnected factors affedimegworking of the society

and decision making in the economy (Fussel& KI2D06).
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The vulnerability assessment in the case of ceéntdiange impacts can be
done in various methods. However, generally thiofohg steps are carried out,
like the identification and specification of longrin goals towards the reduction of
climate change. Another measure is through resoaliceation to the selected
vulnerable groups and regions, for the purposeséarch and to build the adaptive
capacity. The main step involves the popularisihgmal imparting awareness on the

various regions and sectors.
1.10. The Need for an Interdisciplinary Approach:

The marvellously complex problems of the moderoiety had urged the
need for embracing the interdisciplinary framewarkanalysing them. When the
market forces led growth models of the neo-classichools proved inefficient to
solve the various economic and social problems kvhaes multiple dimensions, the
need to shift to alternate economics became relev@he methodologically
individualist approach of the mainstream provedb®® rather dysfunctional in
addressing the interconnected problems addresbmgsdciety. Kate Raworth of
Oxford University’s Environmental Change Institygteints out that Simon Kuznets
who has standardised the measurement of growthstadsd, “the welfare of a
nation can be scarcely be inferred from a meastinrgatbonal income”, and this
shows that the economic growth concept could rgotifsi wellbeing in all respects.
Similar to the unreal concept of rational indivifuie mainstream economics fails
to identify the social and ecological surroundingswhich the economic system
works, with energy, ecosystem, natural world, makgrhuman social interactions,
power and the common property all becomes the stdrsg. It is in this regard, that
the concept of alternate economic is of great ingmme.O’Brien put forward the
concept of ‘Participatory Interdisciplinary’, whictleals with interactions of the
participators of interdisciplinary collaborationghe information exchanged and the
change in behaviour of the actors, along with ttnenger focus on the research
objectives aids in confronting the real world peshk in a multidisciplinary model
(Dorothy Sutherland Olsen, SiriBrorstad Borlaug,tjarKlitkou, Catherine Lyall
and Steven Yearley; 2013). Even though the fulcomte of the research will be
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relatively delayed, the holistic approach applimékes a strong base for addressing

such problems in the future.
1.10.1Climate Change and the need for an Interdisciplinay Approach:

Even from the earliest periods of intellectuadttians, the issue of climate
change was discussed, but only as a static conspptific to a few locations.
However, with the problem finding new dimension&eliphysical, chemical,
biological and even the social livelihood aspedtsgained much attention and
scholarships are framed in this regard, so, with éhonomic, social and political
effects of the same forming the various sub systefrthe issue, along with the
requirement for future research in this regard, $iteation has demanded an
interdisciplinary, holistic view. This is of utmosnportance in identifying all the
related impediments affecting the ecological anodnemic stability. According to
Hadorn (2008), the study of climate change is ofrd@rdisciplinary nature, as the
development of the research field is depended erktlowledge and skills of people
from all backgrounds. The situation demands théabotation of scientific and
social science disciplines as well as the scopenifattilateral negotiations for

framing effective policy measures. Such a modptésented in Figure 1.1.
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Figure.1.1X Model of Represention of Social and Planetary Bounda

climate
change

social political
equity voice

Sourcewww.kateraworth.coi (2017).

Figure.1.1. gives thsatirical representation in the form of a doughtelts a
lot about the social and planetary boundaries efststem, in order to preserve a
continue a regenerative and distributive economgcofding to Rockstorm et
(2009), the major 9 planetary boundaries include fteshwater withdrawals, lai
conversion, biodiversity loss, air pollution, ozolager depleion, climate change
ocean acidification, chemical pollution and nitrog& phosphorous loading. Tt
rise in these, can affect the system and the hwell aspects of the populatic
Energy, water, food, health, education, income &lite peace & justic, political
voice, gender equality, social equity, housing aetivorks mainly constitutes tl
social foundation as per the SDGs of 2015. Beydwedplanetary boundaries, t
climate change and ecological degradation occunghwcan hamper the balance
the system as a whole. So, a balanced approachbausitiated incorporating &

the aspects concerned.

Even social aspects like gender specific diffeegidn and income dispari
adds to the issues existing in the communitiesfidher folk commuity, the
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disparity in income between the fishermen and fisherwomen, despite their somewhat
equal contribution towards the fisheries production, enhances the backwardness and
poverty already rooted in the community. Along with the impacts of climate change,
such factors of social and economic backwardness only add to the problem further.

This concept of the world as a single system, encompassing all the
stakeholders as well as the factors affecting the system as a whole, is of great

significance in studying about the issues affecting the people.

The integration of natural and socia science in addressing the problems
affecting the global system is a complicated concept, and the appropriate
methodology must be chosen. However, in fields of environmental studies, such
guestions regarding the constraints of techniques and tools of study have found
themselves answered with combined application of solutions for addressing the
social, economic and ecological issues. Environmental economics deals with such

complex research problems addressing both natural and social science questions.
1.11. Review of Literature:

Studies are going on in different parts of the world on the impact of climate
change on the environment and the human beings. A review of the literature
available relating to the impact of climate change on the fishery sector is given
below;

1.11.1. MarineFisheries Production and Exports

> Chakraborty, Nair, and Balakrishnan (1973), in their article examined the
characteristics of marine fish production in India. India produced annually
approximately 0.7 million tonnes of marine fish. Total production figures as
well as landings from individual fisheries vary widely over the years. At
present, increasing effort is being put to produce higher yields. A study of
these figures has assumed importance for a proper understanding of the

resources of important fisheries. The quarter wise catch figures of important
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fishes have been studied and indices showing seasonal and regional

occurrences have been constructed and discussed.

> Srivastava (1983) had pointed out in his studyt fisheries is a potential
employment generating sector and a source of arpnodin at low prices.
The authors have analysed the different aspectsioéries development
such as demand, supply, marketing infrastructumegestment opportunities,
technology and organization. They also have focused the inter-

relationships between fish production, marketind arganization.

> Shukla(1990), had outlined the basic charactesistit the Indian fishery
sector and stated that the contribution of Indiahdries to world fisheries
was just three per cent even though investmenifaayment ratio was very
high. According to the author necessary provisians to be made with
regard to infrastructural, technological, financ@hd managerial and policy
strategy and other such inputs. A suitable natiéishery policy has also to
be evolved.

> Sekar, Senthilnathan and Isabella Rani (1993) baducted a study with an
objective of analysing the coastal region-wise,ftargse, gear-wise and
month-wise fish production in Tamil Nadu during thear 1992-93. Craft-
wise fish production showed that mechanized craféscontributing around
59 per cent of total catches. Among the gears tmetish production, gill
net accounted for 39 per cent followed by trawl Bktper cent of total fish
catch. Month-wise analysis showed that July, August September are the
peak period for fishing activity. Region-wise figloduction showed that
Palk Bay recorded the maximum annual growth ratethe west coast has
the lowest. However, production per Kilometre ofastal length was the
higher in the west coast. Therefore, it was suggesiat necessary steps to
be taken to involve fishermen effectively by pramglinfrastructures needed
to them for fishing, so that the west coast po&ns tapped for increasing

the marine fish production.
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>

Bakari and Kiangi (1999) had studied about theanable use of marine
and coastal resources in Tanzania. The Coastal Eheis a dynamic area
surrounding the interface between land and sea.cDastal area and its
natural resources offer great benefits and oppiisnfor human use. The
authors focused their emphasis on marine fishirtgtaarism which are the
predominate activities in the CZ on Tanzania. Thallenge is to maintain
and improve the resources base on which thoseitedivare dependent,
while developing new economic opportunities in aywhat benefits the
coast and the nations as a whole. A major constigirthe inadequate
institutional and legal framework for coastal magragnt. The CZ is made
up of both renewable and non-renewable resourcbeghware finite. To
avoid the unsustainable use of coastal resourctsibats economic and
social values, economic development and the weltpesf the coastal
population has to be reconciled in order to stakieealthy balance between
marine and coastal conservation and developmen.fdims the main basis
for sustainable development, which has a threeuseal focus, namely,
economic, ecological and socio-cultural approachBse authors also
assessed the implications of effort to revive tlkenemy on the use of

coastal resources.

Devadasan (2003) had given an account of a gooenpail for India to
increase its share in international fish trade kgoeting value added fish
products. It has been concluded that most of thekehahannels currently
used are not suitable to trade value added prodiintsv and an appropriate
channel would be the super market chain, which domént to procure
directly from the source of supply. Appearancekpgmg and display are all
important factors leading to successful marketihgmmy new value added
product. The retail pack must be clean, crisp dedr@nd make the contents
appear attractive to the consumer. The customet beugiven confidence to

experiment with a new product launched in the marke
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>

Namasivayam (2007), in his article entitled’ Inaiarine Exports; An over
view, observed that the marine food export fetctmgeral coves of foreign
exchange to our country and provides employmenbxppities for people
directly and indirectly. To increase the exportnoérine food products to
various countries, the hurdles such as exim dubest tax in the exports is

to be taken into consideration with immediate dffec

Ganesh Kumar (2008) had conducted the study ithathajor coastal States
and some selected inland states to understancbthesdic marketing of fish
in India. The marketing efficiencies for Indian majcarps (IMC) sardine
and seer fish have been found to vary from 34 gert ¢co 74 per cent
depending on the length of market channel. The etewts efficiency has
been found more in the case of marine speciesfthahwater species, since
the latter travel longer distances from the poifroduction to consumption
centre, passing many intermediaries as comparedheo former. The
fisherman’s share in consumer’s rupee has showatiars across species,
marketing channels and markets. The infrastrudtac#ities at most of the
surveyed landing centres, fishing harbours and edad¢ and retail markets
have been found grossly inadequate and poorly maegd. The study has
highlighted the need for formulating a uniform metripolicy for fishes for
easy operation and regulation, so that the countfigh production is
efficiently managed and delivered to the consunpapgulation, ensuring at

the same time remunerative prices to the fishers.

1.11.2. Socio- Economic Conditions of Fishermen

>

Cochin Marine Fisheries Research Institute (CMHABi)the Annual Report
(1977) pointed out that fishermen of our countryeha distinct tradition of
their own. They belong to all the major religionamely Hinduism,
Christianity, Islam and several communities whidifed from State to State.
In the society, the fishing community occupies & kiatus. Majority of the
fishermen belong to an economically weaker sectiod follow traditional

methods of fishing employing indigenous crafts gedrs. The average size
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of the fisherman family varies between 4.7 and iB.@lifferent States. By
and large, they are perennially indebted to thedieiden who advance
financial help to them in times of need in retuor their entire catch
assessed at a low price. Several factors such law social status, poor
economic conditions, and illiteracy, heavy intervggee of middlemen,
traditional fishing equipments and methods of fighilow production rate
and income influence the socio-economic conditiofsfishermen Right
from the beginning of the first Five Year Plan, attis sector received
considerable attention from the Government. Variscleemes for providing
housing facilities, dispensaries and community dtiesy approach roads
etc., are given priority. Organized attempts areleni@ promote fishery co-

operatives in our country.

> Upon studying the coastal rural indebtedness inhivjam, south of
Trivandrum, Kerala, Pannikkar (1980) analysed tfablem of indebtedness
faced by the fishermen who could not repay the ,laather because the
loans are larger or the income is not enough togbiathe debts. As such, the
debt of the fishermen goes on increasing. This beatermed as coastal rural
indebtedness. They borrow mainly from the moneyesncnd boast owners
since institutional credit is not available to thefmney are charged high rate
of interests and don’t keep proper accounts ofymeeat. In this system, for
getting a loan, the fishermen as a wage earnetdhaster into a contract
with the boat owner that he should work only in Huat of the owner from
whom he has received the loan till it is repaidxMam amount of loan is
spent for household expenditures or for constractio repairing of the
houses. The extent of indebtedness is higher arhagiger income groups
and lowers among the lower income groups. Considall these facts, the
author suggests that Rural Banks and Co-operato@ettes should be
established the activities of moneylenders sho@ddgulated and interest

rates must be limited to a reasonable level.
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Kalawar (1981), examined the living conditions ishErmen in Maharashtra,
and found it to be quite deplorable. Owing to latlkeconomic development
in this region, there is continuous exodus of lakdoom the coastal region.

As a result, the females have to bear most of tinddm of economic activity.

Indebtedness in the fishermen community is widespreNecessary

infrastructure by way of communication and transjexcilities, water supply

and power should have to be provided on prioritgidarhis creates scope
for setting up agro-based and fisheries-based tridss

Cochin Marine Fisheries Research Institute (CMFRLP85) had analysed
the living conditions of the small fishermen in iadand inferred that the
artisanal fishermen landed 40 per cent of the nedish production in India
with traditional implements. They put in an effoft8-12hours a day in the
sea to earn an income of 10-20 or even less. Withdtandard of living,
remote with little transport, communication anditsion facilities they are
also exposed to the fury of nature. Educationalistes low and drop outs are
found both among boys and girls. One of the majomstraints in the
development of artisanal fishing industry has bienlack of broad network
of extension service with trained manpower reachiegfishermen at large
and motivates them. The most important step inihglghe fisher folk is to

educate them and make them aware of the programvadable to them.

Similarly, Sathiadhas (1988) have studied the smedlle fishermen with
emphasis on casts and earnings of traditional un#aong

Thiruvananthapuram coast, Kerala. He had analysedSibcio-Economic
conditions of fishermen in relation to new techmland participation in
development schemes. The Catamarans with hookbresdare found to be

suitable for the small investors.

King (1989) had pointed out that in a male-domidaterld of fisheries, in
many parts of the world, fisheries developmentiomen has taken positive
strides from production and post-harvest activittemanagement and policy

decision-making. In most societies, fishermen awolved in fish handling,
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processing and marketing, as in Papua New Guinearentwomen
exclusively market fish caught by their own menGhana where they own
business which involves leasing out fishing boatsmien or in a Gambia
where men process fish on a large scale for exgate women transport the
catch in pans loaded on their head from canoesntoke huts. Great
potentials exist for integrating women into fistesridevelopment but these
potentials remain untapped mainly because womenéwsv are not
considered in planning. Women articulate their sesald aspirations in the

given opportunity.

> In the paper, "Fisheries Development in India"atbm (1992), assessed the
socio-economic impact of the introduction of medhed techniques of
production into a traditional and labour intensisector which employs
indigenous and conservational technology and podioig the pitfalls of a
strategy of development through technological wgmgtion without due care

to protect the socio-economic interests of tradaidishermen.

> Nuruddin (1994) had analysed the socio-economiditions of fisher folk
in Kuala Sepetang, a coastal village in the wesist@f peninsular in
Malaysia. This village has all the public amenitigée transport, sanitation,
telephones, drinking water etc. The illiteracy radelow. Fishing is the
primary income generating activity in the villagdajority of the fishing
households are vessel-owners and they are mainiylved in shrimp
trawling. About 29 per cent of the total househdds involved in fishery—
related activities excluding active fishery whiacludes aquaculture, fish

trading, marketing and processing.

> Siddiqui(1995) made a comparison on the socio-eminaonditions of
fishermen in Tamil Nadu and Orissa. The main livetid of fishermen
wholly depends on the catch of fish from fishingd amarketing. Fishing
season starts from August and continues up to Ma&ndhing is generally
not undertaken for about 60 days in a year wherséaeis rough or due to

cyclonic weather. On the other hand mechanizednfiskiessel owners are

Cochin University of Science and Technology (CUSAT) Dept. of Applied Economics



Sachin Pavithran A.P. 35

able to carry out their normal operations during tff-season also. The
funds raised for the purchase of traditional coafimechanized vessels are
partly from their own sources and partly throughnew lenders. They are
hesitant to avail bank finances because of the itond of repayment of
loans and lots of formalities they have to underyoout 70 per cent of the
persons interviewed were indebted for meeting ttiayr to-day maintenance

in time of poor catch or poor marketing, marriagpenses etc.

> Korakandy (1996), in his study titled "EconomicsFigheries Management -
A Critique in Third World Perspective" outlined tineultiple objectives of
fisheries development, viz., enhancement of foogpby employment,
national income, foreign exchange earnings, redidagelopment etc. The
study has concluded that the global theories dfefig management floated
by the Food and Agriculture Organization have miadatually impossible
to fulfil the various national objectives of thevéd¢oping countries to expand

their fisheries management to the Exclusive Econdone.

> Verduijin (2000) on behalf of the Bay of Bengal rmmme had conducted a
survey in Kanyakumari district to find the basieeds of 39 coastal fishing
communities, which inhabit the 68 km stretch of doast. Over the years,
the intensity of fishing has increased partly oncamt of the increase in the
active fishing population, partly due to the lack aternative income
generating opportunities and partly due to motdiwzeand mechanization of
fishing crafts. The resource has not kept up withihcrease of effort, which
results in a sharp reduction in catch per unit reffSince the usage of
mechanization in 1958, artisanal fishers have wiigmay compared the
landings of the mechanized crafts with their ownagre catches. Besides,
the artisanal fishers have often seen their netdraleed by mechanized
boats. With this background, the survey pointstbat the major problem as
given by respondents is the non-availability ofesdfinking water followed

by sanitation and health care.

Cochin University of Science and Technology (CUSAT) Dept. of Applied Economics



Sachin Pavithran A.P. 36

>

Balasubramaniyan (2001), in his study compared ett@nomic status of
fishermen in two marine fishing villages of OrisState viz., Pentakota and
Belinoliasahi. They measured the economic statusthe mean scores of
respondents in the two villages, which differedngfigantly at one per cent

level.

Sheela Immanuel and G.Sydarao, in 2012 studie@doeal Status of Hook
and Line Fishermen in Vishakhapathnam and analysedsbcio economic
profile of the fisher folk who practice hook anddifishing. They selected
100 fishermen of Pedajalaripeta in Vishakhpatnathfaond that 43% of the
respondents belonged to Jalari caste of HinduiogsligAbout 72 % of men
practised hook and line fishing, that too mostlygdine and hand line types
and their income remained varying from Rs.150 asdl@00 daily. When
32% owned fibre catamaran only 9% had wooden catam&Vomen had
impressive participation in the marketing actigtidqlowever, this remained
to only 28% of the fisher folk families. The studlgo put forward measures

to tackle the socio economic problems they arentaci

1.11.3. Problems in Marine Fisheries Sector

>

The Status and Problem of Fishermen in the Mariskikg Industry was
studied by Nammalwar and Prakasam in 1979, and plogyted out that
over-fishing threatens the fishery resources of camntry and therefore
regulation of a type, leading to a reduction in tibenber of units is desirable
to conserve valuable resource to forestall econdifficulties and to reduce
the clashes among different groups is desirabléhoigh advances have
been made in fishing technology, practically it st reached the poor
fishermen. Several factors such as low social stapoor economic
conditions, illiteracy, heavy interference of mieiilen, traditional fishing
equipments and methods etc. influence the socieesmnconditions of

fishermen.
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>

While discussing the status of marine fisheriesTamil Nadu, Srinivasan
(1981), had drawn the attention to the problemsedaby traditional
fishermen due to the increasing competition fromchmamised boatmen
following the prawn boom. He cautioned that if tteenpo of trawling
continues unabated, the Madras coast may also ierperthe diminishing
returns which had already set in on the West Cddm.author also stressed
the importance of diversified techniques in maxings production and
improving the productivity of artisanal fisherme#further, the author has
suggested that the present system of financiallpifge a few big boat
owners may be changed in favour of helping a langmber of small boat

operators.

Upon studying the Management Aspects of Shrimpdfishvith particular
reference to India in 1984, Saxena, showed thatinttien shrimp fishery
after 1975 has been experiencing a decline, whashibeen substantiated by
reduction in catch per unit effort. In the light thfe decline of the Indian
shrimp fishery, three types of tools to managesthirme has been suggested:
(i) an exhaustive techno-economic survey shouldrimertaken to study the
production, processing and marketing costs, marginactices, channels,
etc. along with the socio-economic conditions ® lthcal fishermen in order
to provide alternative employment opportunities &ndncial compensation,
(i) the type of management tools includes regulatmeasures and (i)

relate to the encouragement of shrimp culture.

SubbaRao (1986) in his study titled "Economics isheéries" pointed out
that the insufficient financial resources allottedhe fisheries sector and the
number of schemes proposed in five-year plans, mbajof them were not
completed in the respective plans are the reasamthé low production of
fish in India. The author also found that fishermefuse to adopt new
techniques because of their illiteracy and congenvaand there was lack of
coordination among the agencies connected withiiqg@ementation of

different fisheries programmes which also add éorthisery of the sector.
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>

Upon evaluating the project jointly undertaken bg Post-Harvest Fisheries
Project (PHFP) and the Kanyakumari District Fishemlm Sangams
Federation (KDFSF) on commercial operation for reéing rack-dried
anchovies on a pilot scale in the year 1992 in l&aynari District, George
Mathew (1997) studied the main aim of the projedtich was to promote
the use of drying racks for drying anchovies ineortb avoid the physical
and value losses sustained by Kanyakumari digtnictugh sand-drying of
anchovies. The rack dried fish got good pricesid®$ more than that of
sanddrying fish because of its high quality, b tharket potential is very
limited. Only the metropolitan markets of Chennad adyderabad require
such a superior quality product. Even though, tlogept's planning, problem
shooting and precautionary foresight were justtright failed in its effort to
market the anchovy product on its own and replaeentiddlemen since the
anchovy fishery collapsed in 1994. Consequently, years after the project
wound up the anchovy-drying activity. But one pesitoutcome is that
some individual fishermen have taken up rack-dryafganchovies. The
rack-drying fishes will definitely get high pricésr its high quality than that
of sand-drying fish.

Chand and Nityananda Das (2002) had given an atcoiinbasic
requirements for an organized Fish Market. Theyelspecified the essential
infrastructure facilities needed for an organizeatket. It has been suggested
that to make the entire fish marketing system ssgfag apart from having
an organized fish market, right marketing strategiee essential. For this,
identification of consumers' needs and nature ohatel for products and

services is necessary.

RagupathyVenkatachalam (2005), in his article, eraththe threat to the
substantially of the fisheries in India and in pautar in the Gulf of Mannar
region. It is widely quoted that the depletion isedto the introduction of
trawler fishing techniques, which scrape the botwinthe sea and end up

catching juvenile fish. In viewing this problem oker fishing (by the
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trawlers) as a negative externality to the traddiofishing community, the
best way to internalize the social cost inflictgdthe people who over fish is
the question that this study attempts to seek tisever for. One of the most
commonly practiced techniques to sustain the fiseeresource is the
blanket ban on fishing during specific months oé tyear like the one
practiced in the coastal regions in India. The aedeer has attempted to
critically evaluate the effectiveness of this metlod resource conservation.
The researcher has also proposed an alternativeelniod sustaining the

resources, which would be an effective solutiontli@r problem.

> Upon studying about “Indian marine resources: ostim present,
challenging future” by Sathianandan, T.V., et.@011) found that along
with increase in capture fisheries output in thetgaw decades, the export
earnings from marine sector have also increasexsierg 12000 crore in
2010-11. With over 100 countries to which the mafpnoducts are exported,
the necessity to monitor the fishing activitiesnigortant when the planning
and implementation of sustainable production gofiae at sea are
considered. The marine fishery resources wereifiebnto 26 groups and
their landing pattern changes were studied. Ouhe$e, 18 were abundant,
while 5 were less abundant one category of ressunee found each in
declining, depleting and collapsed classes. Howev8#6 fell under the
abundant category, indicating that these resouacesavailable. The other
categories need protective and sustainable meadoreprevent their

depletion.

> Selvin Pitchaikani, J. and Lipton, A.P. (2012) s$tad the Impact on
Environment Variables on Pelagic Fish Landings: cigeemphasis on
Indian Oil Sardine off Tiruchendur coast, Gulf oaNhar, and found that the
correlation relation of different variables likelatophyll a, oxygen, primary
productivity, salinity, sea surface temperature areteorological indicators
from 2008 January to 2010 December, with the sarfigh landing along the

Tiruchendur coast in Gulf of Mannar. These contebaround 18.24% of the
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total fish-catch are observed to be abundant iualgnand minimum in
August. Upon studying, they found that medium terapge along with the
abundance of chlorophyll a and phytoplankton ricatess can enhance
sardine population however, even subtle changeatogical or chemical

factors can affect their breeding, availabilitystdbution and abundance.

1.11.4. Climate Change and its Impacts on Fisheries

>

Studies relating to coastal upwelling in the sowtst coast of India were
carried out by Johannessen, O.M, in 1981. He fahaticoastal upwelling is
a repetitive phenomenon in the Kerala coast duhegsouth- west monsoon
period. According to them, a north flowing coastatrent from November to
December through January — February is associaitidte influx of low

salinity water from the south.

The Indian coast, in general, experiences seagwnalon and some of the
coastal areas regain their original profiles. SKninar et al. (2006) reported
that 50 per cent of the coastal areas, which daeg#in their original shape
over the annual cycle, undergo net erosion. Acogrdh him, 23 per cent of

the shoreline along the Indian mainland is affettgdea erosion.

Regarding the impact of climate change in the ilnagd of the fisher-folk,
the observation made by Allison (2007) is very imi@ot. He observed that
fishing livelihoods may be profitable but precasoin conditions where
future production is uncertain in the long-term diudtuates extensively in
the short-term, where access rights over resouacesinsecure, working
conditions unsafe and exploitative, and where ther@ lack of social and
political support for community development and g@ay reduction. It is in
this ‘risk environment’ that the added stress dlife climate change takes

place.

Brander, K M (2008) examined the historical backgm and evidence of
impacts of past climate variability faced by th&h®ries sector. They studied
about the anthropogenic climate change and howtudlied the ocean
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climate, especially after 19 century industrial revolution and
biogeochemical changes; and the impact on varioasne eco systems.
When they studied about the sensitivity of growtlspecies to temperature
changes, during life history, it was greatest fod @ early life. Sensitivity of
growth to temperature can be influenced by eaflydurvival and stress of
fishing, among others. To tackle the problems, sbband adaptive

management strategies, especially in planning eaadbpted.

> Allison, E.H. et al. (2009) in their study onVulaérlity of national
economies to the impacts of climate change on fisbeFish and Fisheries,
dealt with the influence of anthropogenic globalrmimg in physical and
biological processes at global and regional scdl82. national economies
were compared in terms of vulnerability to climateange impacts on their
capture fisheries. The Central and Western Africaumtries, North Western
South America, along with some of the tropical As@ountries were the
most vulnerable. This can be attributed to the doet effect of global
warming, the related significance of fisheries ational food security, and
limited societal adaptive capacity. The level ofnarability increased in the
least developed countries. They suggested that ttiesate change impacts
can lead to further economic hardships or rise mpootunity cost for

development in fisheries dependent nations.

> Analysing data on sea surface temperature (SSTp#rat parameters from
a variety of global sources, Vivekanandan et &10@ found warming of the
sea surface along the entire Indian coast. TheiBS8€ased by 0.20C along
the northwest, southwest and northeast coasts gnd.3 o C along the
south-east coast during the 45-year period fron0186&005. The team has
predicted that the annual average SST in the Insk@s would increase by
2.0 0 Cto 3.50 C by 2099.

> Tim Daw et.al. in their study on Climate change amapture fisheries:
potential impacts, adaptation and mitigation (20@phasised on the direct

and indirect impacts on fresh water and marine meapture fisheries, with

Cochin University of Science and Technology (CUSAT) Dept. of Applied Economics



Sachin Pavithran A.P. 42

influence on coastal communities. Capture fishebesg largely dependent
on fossil fuels, can in turn add to the greenh@ases emissions. With rapid
change in governance, markets and exploitationishefies, the socio
economic trends along with the climate change ingpean interact with or
raise the biophysical impacts on fish ecology. Shdden developments in
technology make it difficult to predict the futumapacts of climate change
on fisheries. Apart from the sensitivity to chantie vulnerability of fishing
communities also depends on the fisher folk. Vidbeity changes with
county to country, and is likely to be more in ttese of least developed
countries. Many adaptive measures like preferriligrraative occupations,
changing operations, issuing warnings, awarendss,aee affected by the
governance of fisheries. Though costly, sustainabl equitable measures,

accepting the uncertainty in the sector, must logtsdi.

> Vivekanandan, E (2010) had studied about the Impa€iimate Change on
Indian Marine Fisheries and Options for Adaptatide. discussed about the
open access to this sector, aiding to the existitense competition among
the stakeholders with varied interests to sharelithged resources in the
coastal waters, which has resulted in overfishing decline in stocks of a
few species. this can have strong impact on fissalong with the effects of
climate change, like acidification , salinity, degel rise, change in currents,
etc. so strategies for evolving adoptive mechanismeseasing awareness on
effects of climate change, adoption of code of cmmdfor responsible

fisheries and development of knowledge base isiredu

> Vivekanandan, E (2013) have pointed out that charigemain oceanic
climate features as a result of climate changai@nites the food utilisation
and spawning of fish species. As a result someispéloat adapt becomes
dominant and others at their threshold limits avénerable and become
endangered. This along with habitat destruction]lupon, fisheries,
aguaculture, mining, etc will alter the habitat dndction of ecosystems. So,

indicators are to be developed and analysed. Thed#dems also affect the
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effectiveness of fisheries development strategimesmeasures. Reduction of
fishing pressure and a concerted effort to addthssissues related to
sustainability of tropical marine fisheries and ®&iems by considering
climate change as a component of a suite of antigeagc interventions is

needed.

> Shyam S. Salim et.al. (2013) have studied abouotaté change awareness,
preparedness, adaptation and mitigation stratelggsed on fisher folks
perception in Kerala. The study was conducted iet@h ,Thumboly and
Arthungal fishing villages of Alappuzha districtelscting 971 fisher
households. They studied the socio economic proditel assess the
awareness level of the fisher households in théegbf climate change, to
deduce the causal factors of climate change aipert by the fishermen
households and consequent vulnerability assessmeact of the fisher
households , and to develop a to develop a paatmip awareness,
preparedness , adaptation and mitigation (APAMamiwork for climate
change based on the result of the study that aadfiihers in proactive
participation in disaster management strategietioiom up approach in
formulating location specific plans and promotingstainable development

is needed.

> According to a Report by the IPCC, each of the tlaste decades has been
successively warmer at the Earth’s surface thanpaegeding decade since
1850. The period from 1983 to 2012 was likely thermvest 30-year period
of the last 1400 years in the Northern Hemisphetere such assessment is
possible. The globally averaged combined land artam surface
temperature data as calculated by a linear trewav sl warming of 0.85
[0.65 to 1.06] Cover the period 1880 to 2012 (IP2C14).

> Pavithran.A.P, Sachin et.al (2014) have studiedvHr@®us coastal issues in
Kerala and pointed out that increasing intensityd afiequency of
environmental hazards due to climate change maddedr that unless

governments and resource users take appropriateatite degradation of
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the coastal environment will become uncontrollabiel there will be no
possibilities for sustainable use of resources ftioese waters. The problems
of the coastal zone include high density of popoilatcoastal erosion, sand
mining, drastic morphological and shoreline changahbnity, low fish catch,
violation of CRZ, habitat destruction, etc. The @uehensive need for
management of the coastal region through confésblution mechanisms
which acknowledges the diversity of the coastal iremment and by

ensuring participation of local communities.

> Shyam S Salim and Manjushadevi, in their paper dima&e Change
impacts: Implications on marine resources and mesowsers (2015),
emphasised the impacts of climate change in fiseesctor, stressing on the
susceptibility of marine pelagic systems and theddeons of livelihood of
coastal fishing communities in rural India differespecies respond
differently to the impacts, like changes in composj extension of
boundaries or phonological changes. Displacemenfaofily members,
income effect, social standards and infrastructstability are the factors
relating to fisher folk which are influenced by tbkmate change impacts.
They studied the community perception on climatangfe. A vulnerability
model was constructed and adaptation measuresadigpting the code of
conduct of responsible fisheries, increase awaserms climate change
impacts, strategies for evolving adaptive mechaniand ecosystem

restoration, etc. were explained.

> Bimal Mohantyet.al. (2017) in their study on ‘The Impact of Céita
Change on Marine and Inland Fisheries and Aquagultulndia’, discussed
the significance of the sector in terms providingd and livelihood security
to many countries including India, to which it cobtutes 1% of the GDP.
However, the challenge of climate change has a&tkdtoth marine and
inland fishing; directly by way of change in phyleigy, behaviour, breeding,
mortality and distribution and migration. In 25 y®athe ecosystem services

of India’s east coasts can decline by 25% amounting loss of about
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1.12.

US$17 billion. The work dealt with the impacts din@ate change in
fisheries and suggested sustainable measures anmdtionm action plans, in

order maintain and enrich the food security.

Zacharia, P.U., et.al. (2017) in their study onin@te Change Impact on
Coastal Fisheries and Aquaculture in the SAARC &egCountry Paper-

India’, analysed the impacts on fisheries sectdriclv were evident from

scientific studies carried out by the leading igés. Variability in climate

and oceanographic parameters induced habitat chaarge rise in sea
temperature affected the Indian fisheries mainlyisTwas accompanied by
change in phenology, spawning season shift, chamgesaturity, mean

length reduction and distributional shift of fisipesies, which indirectly

affects the catch, availability and even the naicgconomy. Generating
adaptive capacity, popularizing integral farming theels, multi-scale

understanding of the impacts and cooperation amesgarch institutions are
important. Existing management plans must be rdyiaad stress must be
given to climate change related policies and pnognas, dealing mainly
with global commons, food security and trade.

Framework of the study

The framework of the study is given in figure 1.2.
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Figure 1.2
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1.13. Statement of the Problem

Understanding the impacts of climate change ohefiss is crucial as
fisheries are important for food security, liveldtb and employment and the
generation of foreign exchange for national goveanis throughout the world
(Monnereau et al., 2013, Allison, E.,2011, FAO, 201The impacts of climate
change are expected to be different within and betwegions and nations, and thus
it is important to investigate where climate chamgpacts on fisheries have greatest
social and economic significance (Allison et al02)

The marine and inland fisheries sectors in Keaatalikely to take a major
hit as climate change affects fish stocks, resyltin decreased yield and loss of
livelihood of fishermen. According to the State idot Plan on Climate Change
prepared by the Department of Environment and Gen@hange, diseases and
migration of species could lead to the depletiofisif stocks, while the damage or
loss to coastal infrastructure could enhance thénevability of the fishing
community. Changes in water temperature and vasaklich as sea level rise, wind
velocity and wave action could trigger ecologicatl diological changes in marine
and freshwater ecosystems, impacting on the digtob and abundance of fishes.
The report notes that sardines and mackerels, where abundantly available off
the Kerala coast, had moved away to deeper watgecent years. Production from
marine capture fisheries has been stagnant duhagpast 10 years because of
overfishing, unregulated fishing, habitat destrmctand pollution; climate change

may exacerbate this situation (Bay of Bengal NeWsrch - June 2008).

Kerala has only 10 per cent of India’s coastling, is home to 25 per cent of
the country’s fishing population, and a correlatprgportion of its fish production.
The fishing communities are concentrated here lsecthe seas are notably rich, a
wealth attributed to a unique phenomenon calledakdya, during the monsoon
season, the rains flush out clay particles from libaks of the 41 rivers leading
down to the coast. Rich in nutrients, the clayipk$ create a feeding ground for
fish and prawns, resulting in unusually high seeldd. Needless to say, if the

monsoon is poor, this stock will be among thosecally affected.
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The south-west coastal region has certain unigqatufes that influence the
fishery fluctuations of the important commerciaésigs to a great extent. The area
is subject to two monsoons viz. the south-west monsand the north-east
monsoon. Any variation in the monsoon and the teatpee in the sea are likely to
result into changes in the volume of fish landiimgthe state. This will directly and
indirectly affect the economic and social conditminthe fisher folk in the coastal
districts of Kerala. Therefore, a study on th@act of climate change on the socio-
economic condition of the fisher folk will help formulate policies for minimizing
the negative effects of climate change. It is is thackground, the present study has

been undertaken.
1.14. Objectives:

The following are the specific objectives of thedy

1. To assess the socio-economic and ecologicasymes on the marine fisher
folk in Kerala.
2. To study the vulnerability level of marine fisgicommunity to the impacts

of climate variability and change.

3. To appraise the infrastructure facilities ava#afor the marine fisher folk of
Kerala.
4. Coastal Zone Management measures and its iropasciety.

1.15. Methodology:

Both primary and secondary data are used forttidy's
Area Covered

Kerala has 14 districts. But the entire coast efafa (590 KMs) is spread
over only 9 districts. The districts are Thiruvath@puram, Kollam, Alappuzha,

Ernakulam, Thrissur, Malappuram, Kozhikode, Karnsn Kasaragod.
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Sampling

There are 222 marine fishing villages spread dkernine coastal districts
mentioned above. It is decided to cover 35 maiistarfg villages under the sample
and also to collect data from 30 households frooh deshing village. The marine
fishing villages are selected using stratified @ndsampling method giving
proportionate representation to each district. tRerselection of the sample fishing
villages, lottery method was followed. After seéleg the sample fishing villages
the households were selected using Table of Ramdonbers. Thus, a total number
of 1050 households were selected for detailed study

1.16. Collection of Data

. Pilot Study

The survey was carried out in 12 marine fishintages selected randomly
from the 222 marine fishing villages spread over tiine coastal districts. From
each fishing village, 30 households were selectetidata were collected from the
head of the family. Thus, data were collected fi@60 families. Data showing their
living conditions, earnings, expenditure, savinigsalth condition, education, fish
catch, species, influence of climate change onr tharnings, living conditions,
facilities available in the marine sector, etc. evepllected and analysed. The data
were collected with the help of an interview scHeddeveloped for this purpose.

This interview schedule was revised on the basth@pilot survey.
. Primary Data Collection

The final survey covered 35 marine fishing villageom the nine coastal
districts of Kerala. The number of fishing villagg®m each district has been
decided after giving due weight to the total numbemarine fishing villages in
each district. Data were collected from 1050 reslents covering the 9 coastal
districts. Primary data so collected were suppldeterby information collected

through focussed group discussions.
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. Focussed Group Discussions (FGDs)

Focussed Group Discussions were organized at Ra@ntand Poovar in
Trivandrum, Kanjhangad in Kasargod, Kadalundi & [Gfzan in Kozhikode,
Sakthikulangara in Kollam and Pollethei in Alappazhrraditional fishermen were
the main participants in the FGDs. Their observetion the sea during different
seasons, reasons for variations in fish catch, veéce shared during discussions.
Such information are also incorporated while intetipg the data.

Secondary Data

Secondary data were collected from published tepurthe Central Marine
Fisheries Research Institute, Central InstituteFafheries Technology, Marine
Products Export Development Authority, Departmehtisheries, Government of
Kerala, Kerala state Planning Board, Indian Metkmical Department, published
research articles, etc.

1.17 Limitations:

There have been few difficulties faced while purguthis study. Assessment
of sustainable development encompassing their smmaomic and ecological
aspects related to fisher folks in the wake of alinchange related aspects is a
maiden venture. Though, questions relating to Bickl aspects have been
incorporated in the questionnaire, the researchkdfto obtain the requisite data on
such aspects. There is also non-availability otigeeand comprehensive database
with respect to socio economic indicators and lgiaal indicators related to marine
fisher folks at different levels. The major limitat is that the nature of studyis
restricted only to marine fisheries sector of Karahd does not include the inland/

aguaculture fisheries, where there is further sadm®nducting research.
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FISHERIES SECTOR: AN OVERVIEW







2.1. Brief History of Fisheries Sector

The absence of rent, as an element of priceyasob the significant points
put forward by Adam Smith in his great work, “Anqeniry in to the nature and
causes of the wealth of nations”, as a specificradtaristic of the traditional
fisheries sector. In this sector mostly only thegasand capital constitutes the price
of the product.

Being one of the oldest and primitive sectors hed thankind, which had
evolved into one of the important profitable primaectors of the world, it is a
major income source to a lot of coastal countiesh advanced and less developed
nations. Apart from an employment provider, thet@eoffers food security and
nutritional food supply. The National Commission Agriculture asserts that in
earlier times fishing activities had been concedattanore on near shore areas and
the prohibition or discontent in venturing into tbpen sea made it a less explored
field of occupation, especially by the general dapan. This in turn gained a rather
‘lower reputation for the sector leading to lowerapital investment and
organisational participation from other groups. @efindependence, unlike the
states like Madras Province, almost all other promal governments saw fisheries
merely as a revenue source only. In spite of tihie, Indian marine fisheries had
developed over time, with their own indigenous tecal knowledge in this regard.

However, the poorly equipped rather underdevelapegtdre of the fisheries sector
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remained as a curse over the sector during thesl9llOnechanisation and further

development facilitated the progress of the sector.

Different studies on fisheries sector highlight fact that the fisheries sector

represents an “island of poverty”.
2.2. Marine Fisheries Sector: Indian Context

Coming to the Indian perspective, even thoughintertwined evils of rural
unemployment and malnourishment are rampant, tlgarnfisheries sector is
gathering speed with the introduction and impleragom of mechanised devices
and technology, which helps in increasing the yiBlkn though this aids in gaining
foreign exchange considerably, still there are masyes faced by the fishing
population which should be addressed to by propet planned utilization of
available local resources through involvement afalopeople (Datta and Kundu,
2007).

According to the CMFRI Census 2010, there are 8,B&rine fishing
villages and 1,511 marine fish landing centres im&ritime states and 2 union
territories. The total marine fisher-folk populativas about 4 million comprising in
864,550 families. Nearly 61% of the fishermen famsilwere under BPL category
and the small scale fisheries sectors are trappedevere poverty. With poor
awareness of the socio economic conditions of mahgied fishing community, the
governments cannot properly implement the needdidig® and welfare schemes
(Devi et al, 2012 and Devi et al, 2014). For acimgwvthe required and feasible
solutions to the existing problems, attempts intiduhensional direction needs to
be adopted, that encompasses the problems andstioggeon the part of the fisher
folk and other stakeholders amply, and thereby lcoles in formulating and
implementing necessary action plans and welfarersels. For this, the issues that
concern the various aspects of the livelihood$effisher folk need to be taken into
consideration, thereby ensuring the active padiogm by all the participants. This
acts as the main inputs for formulating necessagyelbpment strategies
(Bijayalakshmi, AjithKumar2014).
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Indian fisheries are an important component ofglubal fisheries and the
sectors have been recognised as a powerful incachermployment generator. The
contribution of this sector to foreign exchangenesgs is substantial and forms 1.4
percent of GDP more than 6 million fishermen in ¢bentry depend on fisheries for
their livelihood. The country with a long coastliog 8129 kms has an exclusive
economic zone extending to 2.02 million sg km and major marine fish producer
ranking seventh in the World. The country’s richrimm@ and inland water resources,
fisheries and aquaculture offer an attractive aramgsing sector for employment,

livelihood and food security.

Fish products from India are well received by amdbalf of World’'s
countries, creating export- driven employment oppaties in India and greater
food security for the world. During the past desadbe Indian fisheries and
aquaculture has witnessed improvements in crafkléaand farming methods. To
harvest the economic benefits from fishing, Indiaadopting exclusive economic
zone, stretching 200 nautical miles (370 km) irthe Indian Ocean, encompasses
more than 2 million square kilometres. In the m@8Qs, only about 33 percent of
that area was exploited. The potential annual ceiteh the area has been estimated
at 4.5 million tons. Indian marine fisheries hadotal production of 3.49 million

tonnes.

The sector is facing a lot of related pressutes dlisguised unemployment,
extra capacity and increased fishing pressure ditiad to the resource depletion

and open access nature of the sector. This candrahmpproductivity very much.
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Table 2.1:State-wise Profile of Marine Fishing Sector

Coastal

state/ UT. lengtn 20000 R e posulation
(km)
West Bengal 158 59 188 76981 380138
Orissa 480 73 813 114238 605514
é{‘a%rg:h 974 353 555 163427 405428
Tamil Nadu 1076 407 573 192697 802912
Puducherry 45 25 40 14271 54627
Kerala 590 187 222 118937 610165
Karnataka 300 96 144 30713 167429
Goa 104 33 39 2189 10545
Maharashtra 720 152 456 81492 386259
Gujarat 1600 121 247 62231 336181
Daman & Diu 21 5 11 7374 40016
Total 6068 1511 3288 864550 3999214

Source: Marine Fisheries Census of India, 2010, BMF

Table 2.1 shows that, after Gujarat, which posd&0 km of coastline,
Tamil Nadu, Maharashtra and Kerala has the lengjttieastlines. Kerala, with
118937 fishing families, comes in the third pladeeraTamil Nadu and Andhra
Pradesh, indicating the sector's massive role ipleyment generation in these
states. Tamil Nadu ha the largest number of landergres, i.e., 407 units, followed
by Andhra Pradesh with 353 units and Kerala witll 1®its. Among the above
considered states and union territories, DamanCanccome in the last position in
all the categories. Kerala has a relatively higghdrmen population, despite the
moderate number of fishing villages. This attrilsutie the high population density in

the state.
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Table. 2.2: Major fish producing States in India from 2011-122-13, 2013-14,
2014-15.(Production in ‘000 tonnes)

Year Andhra West Guijarat Kerala Tamil
Pradesh Bengal J Nadu

2011-12 1603.17 1472.04 783.72 693.21 611.49

2012-13 1675.44 1490.01 848.79 677.78 620.40
2013-14 2018.42 1580.65 793.42 708.65 624.30
2014-15 1964.43 1617.319 809.93 632.256 697.61

Source: Fisheries Profile of India

Upon analysing the data from 2011-12 to 20141, evident that Andhra
Pradesh had always maintained its top positiorheddading fish producing state,
followed by west Bengal. The largest production #@%8420 tonnes in 2013-14 by
Andhra Pradesh. Gujarat holds the third place nmseof fish production. Kerala is
the 4" largest fish produces, with 708650 tonnes of figseproduction in 2013-14.
However, Kerala holds a rather declining trend @&mns of marine fisheries
production (Economic Review, 2016). But, marinehdéiges production have

somewhat reached the optimum level.
2.3. Export of Fisheries Products from India

Table. 2.3Export Quantity and Value of Fisheries Exportsrafia

Year Quantity (‘000 tonnes) Value (in Crores)
2006-07 612.641 8363.52
2007-08 541.701 7620.92
2008-09 602.835 8607.94
2009-10 678.436 10048.53
2010-11 813.091 12901.47
2011-12 862.021 16597.23
2012-13 928.21 18856.26
2013-14 983.75 30213.26

Source: Fisheries Profile of India
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From 2006 to 2014, the 2013-14 was the year WgHdrgest export quantity
of fisheries products from India, with a value ®233.26 crore rupees obtained for
983750 tonnes of the quantity exported. The least 841701 tonnes in 2007-08
that earned only 7620.92 crores rupees.

Figure 2.1 Trends of Export Quantity and Value of Fishefagports of India
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Source: Fisheries Profile of India

Apart from a slight decline in the year 2007-OBe ffisheries export has
grown impressively over the 8 years considerednf6d2641 tonnes in 2006-07 to
983750 tonnes in 2013-14. And the export earniras ihcreased from 8363.52
crore rupees to a whopping 30213.26 crore rupebghws absolutely a positive
trend.

2.4. Kerala Context:

Kerala , the south western State with a terrésiriga of 38863 sg km, total
coastline of 590 km and coastal density of 216&q®s per sq km, holds fishing
communities forming a total of 10 lakh people pdimg for the source of
livelihood, both directly and indirectly, to aboBitakh marine fishermen. Of this, 2

lakh fishermen inhabits 222 coastal villages, engagctively in fishing. Kerala has
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an influential and unique place when it comes shifig, especially in contributing
to the major share of exports in the sector fromidn contributing to around 3
percent of the state’s gross economic output. Hewethe backwardness and
conditions of poverty prevails in the sector, cetisg mainly of traditional fisher
folk. And they lead a marginalised life, comparedhe general population, owing

to the poor and below average living standards.

As per the Economic Review 2016 by the Governneéri€erala, with the
total fishermen population of 10.24 lakh, formingl 3% of the state’s total
population in 2015, the fisheries sector is a majoployment provider, with a total
of 7.88 lakh fisher folk in 222 marine fishing @fes along the coast and 2.36 lakh
fisher folk in 113 inland fishing villages acrodssetstate. With 233126 active
fishermen and 77694 allied workers, fisheries angdaaulture contributed 8.9
percent of GSVA of the state in 2015-16. Despititaof troubling issues that
affects the productivity of marine resources negdyi in 2013-14 Kerala had

become the" largest marine fish producing state in India.
2.5. Features of Traditional Marine Fisheries Sector inKerala

The marine fisheries sector, with the open actesssources, seems to be a
golden chance for free riders. However, this hasobme a bane when it is very
difficult to manage the resource utilisation with@uoper regulations and rules. It is
in such a state, the importance of Exclusive Ecanatone arises, enabling the
countries to exercise powers and rules in cont@llithe free riders and over
exploitation of marine resources. Similarly, cohgtamme management measures can
be executed in conserving the coastal ecosystem enmxiiring sustainable

development.

The modern and traditional fisheries sector camibBnguished in various

degrees, by the characteristics of specialisasiale, objective and technology used.

In traditional sector, there is no specialisataod all members did all tasks
in the fishing activity whereas, in modern sectbere is the division of labour. In
traditional fisheries sector, the main aim is t@duce for self consumption or
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subsistence, rather than marketing the producprtiits. Similarly, the sector lacks
in modern technological facilities and tools, whigduces its productivity and the
sector faces stagnation, without much progress.fifsteone hinders the division of
labour and therefore, skill and output. The secomel partly flows from the first, as
the surplus of sale cannot emerge with output esipanhandicapped by lack of
specialisation. In its turn it limits the extentwdich specialisation can be carried
out. It also sets limits to the improvements in tiethods of production. Features of
modern sector on the other hand, the modern sectressentially an exchange
sector of the economy. It is characterised by duspupluses meant for sale and is
set up on capitalist lines. It exhibits the follogithree features. One is the use of
reproducible capital like machines, buildings dtenarks the dependence more on
man-made capital, rather than on land or natustluees. Second, is the existence
of wage-labour. The workers are not owners of edeitjuipment. They only sell
their labour for which they get wages as remunematihird, is the profit making
that provides the motivation for the entreprenemvn® undertake production in this
sector.

The major characteristics of traditional sectaclude the sense of social
spirit in the sector, subsistence nature, heavynidgnce on land and other natural
resources, low capital input and slight equipmeelementary or outdated
technology, labour intensive and very low produtyiv localised nature and
alienation from urban markets, low bargaining pqueemmon ownership of means
of production, economy based on religion, castalition and beliefs and lack of

specialisation among others.

The present day traditional fisheries has variagpects like the market
oriented production instead of subsistence oriertdeavever, it still is influenced by
the natural factors like the weather and biologfeators, making the sector unable
at times to cater to the market needs effecti@imilarly, even though the sector is
dependent on nature and land, these days therfigheaire using technical tools like
board engines, synthetic gear, tackles, etc. Assalt; with the mechanisation, the

sector has increased the use of capital, and sinedusly a reduction in manual
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labour needed is also found. Lack of specialisaisoa myth these days, with the
traditional sector having adopted the specialisatid various fishing activities in
different levels. For instance, there are differenaft and gear combinations,
dedicated for different species, fishing groundd aones. However, these are not
fully adopted and incorporated in all fishing andmagement activities. The wage
system is rare and instead the traditional systéimamme and profit distribution
among all the fishermen is adopted. In spite ajftaf middlemen and local traders,
the traditional sector has extended their reacfoteign markets as well. Another
interesting feature of present day traditional disés sector is that they are price
takers, instead of price makers, owing to a redum@@daining ability and thus, the
reduced profits. The earlier feudal system has madefor collective ownership of
capital and income sharing, which is a positivengjea

2.6. Administration Aspect

Under the British India, the responsibility foethegulation and development
of marine fisheries were given to the respectivavimcial governments. This was
followed in India after the independence also. Hasvethe development of deep
sea fishing was monitored by the Central Governmeértte credit facilities State
Fisheries Departments manages and monitors theormsand inland fisheries
development, providing assistance to the fisherfioenmechanisation of fishing
boats, providing housing facilities, enhancing dn@&pcapacity through various
training programmes, and the formulation of pologasures. Apart from this, they
establish Fisheries Corporation, various smalldiaes for net making, boat building

yards, etc.

The Ministries of Agriculture, Commerce and al$® tMinistry of Food
Processing Industries deals with the various stagdsactivities of development and
monitoring of fisheries sector. It can range froacilitating of credit facilities, or
exploration to marketing activities. Apart from ghithe government establishes
various research and development institutions ehefies development agencies all
over the country, especially in the coastal distridhe Marine Products Export

Development Authority (MPEDA), Inland Fisheries jeas, Reservoir Fisheries
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Projects, Angling and Aquatic Conservation Societyindia, Fishery Survey of
India (FSI), Central Institute of Fisheries and N@al Engineering Training
(CIENET) Integrated Fisheries Projects (IFP), Cantinstitute of Coastal
Engineering for Fishery (CICEF), Deep Sea FisherggaDisation (DSFO),
Exploratory Fisheries Project (EFP), Fish Farmeevdlopment Agency (FFDA),
Indian Ocean Fishery Agency (IOFA), Central Inlafidheries Research Institute
(CIFRI), Central Institute of Fisheries Technold@/FT), Central Marine Fisheries
Research Institute (CMFRI), and Central Institutd=isheries Education are some

of them.

Some other institutions or establishments likeERport Inspection Council,
Shipping credit and Investment Company, co-opesativcommercial banks,
NABARD, etc. also facilitate in the smooth functiog and development of the
sector. In 2019 interim Union budget finance mmisatnnounced the creation of a
separate central department for fisheries thatemiiure development in the sector.
The need for a separate department had been alemging demand from the

fishermen.
2.7. Development of Fisheries Sector Over the Years

Fisheries Development during the Five Year Plaas mostly concentrated
around the mechanisation of the crafts and geaed 6o fishing, provision of
infrastructural facilities like housing, transpdita, etc., setting up of processing
units, warehouses and storage facilities. It wasrgmuch significance as a primary
sector like the agrarian sectors. The famous BlereoRition was carried out in this
regard. Many foreign countries actively assistezldbuntry with their collaborations
in developing the fisheries sector. Norway, Sowistion, West Germany and
Canada are in this list. For instance, the Indowégian Project was implemented
in 1962.

The Indo- Norwegian Project was introduced in Nisdara and
Sakthikulangara of Kollam District in Kerala inll,a With the aim of area

development and of establishing the Integrated dfish Complexes, and the
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objectives of increasing FOREX earnings by incrdgseductivity and the socio-
economic development of the fishing communitieodigh capacity building. By
1965, the mechanised fishing boats gained popylsoibn after their introduction in
Neendakara. Since the Indian prawns were a mosamigead fisheries product in the
foreign market, to make use of this advantageassabf capital extensive techniques
using entrepreneurs emerged. Subsidies were pb¥ateprocurement of trawlers.
However, with 1970s, when the contributions of itiadal sector got reduced, the
over exploitation by mechanised fishermen werenaderiously. The 1980s saw a
sharp decline in the productivity of the traditibsactor. The increased competition
between the traditional and motorised or mechanistegrmen and the declining
profits of the traditional fishermen affected theuelihood in a negative manner,
making them fall further into the vicious cycle mdverty. Later, recently the trawl
bans were implemented, in order to protect the uess, and to support the

traditional fisher folk.

Similarly, the sector includes a lot of middlemand intermediaries who
influences the marketing of the products up to eagextent. The prices for fish
mostly depends up on the market forces, and the ftocage facility coupled with
the perishable nature also are other reasons. @feefishermen are not receiving
sufficient income for their hard work as a resh& governments have issued several

welfare funds and grants for them which includessdibing of support prices, etc.

Many policy frameworks were put forward by the gmwment for providing
credit facilities to the fishermen. The regional/elepment measures were adopted.
All these activities were successful up to an exterbringing about considerable

progress in the socio-economic conditions of tekedt folk.

With the declaration of EEZs and CRZs and actieasares in this regard,
the coastal communities are on the path of prognesssustainable manner, despite
the still existing poverty and backwardness. TheYM8 Maximum Sustainable
Yield have gained popularity and it became the $ood fishery management.
However, all the measures are yet to be implemestédently in order to be

completely successfully in attaining a sustainatdyelopment of the fisheries
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sector while at the same time conserving and presertiregcoastal and marir
resources as well as the ecological balz

2.8. Marine and Inland Fisheries:

Figure 2.2 Share of the State’s marine and inland fisherieX)itv-15 and 201-16
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The figure indicates the fluctuation or change e tcontribution of th
state’s marine and inland fisheries in the totahdries production of Kerala.
2014-15 inland fishées production was 65% and that of marine was 35%%.
However, thenext period, i.e., 20.-16 saw a declining change in marine fishe
rom 5.24 lakh tonnes to 5.17 lakh tonnes. Howekerala despite many odds, he
established its place as a leading fish producer exporter. Economic Revie\
2016 shows that for thyear 201516, Kerala exported 149138 tonnes of -

products, at a value of 4644.42 crore rupees. Washowever, a declining trei

In terms of Marine fisheries, Kollam is the leadprgducer, with Kozhikod
and Ernakulam in the"? and 3" places. Thy provide around 50 percent of the tc
marine fish production. Meanwhile, Alappuzha, Thuis and Palakkad togettr

contributes to mdsof the inland fish productiorupon considering the aggree
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fisheries output, Alappuzha, Ernakulam and Kozhé&ambntributes the massive

portion of it.

The district wise analysis of the fisheries sedtorKerala shows that
Trivandrum has the largest fishing population 08%® fisher folk, across the 78 km
of coastline. Followed by this is Malappuram, Alappa, Kozhikode and Kollam
(Kerala Fishermen Welfare Fund Board, at Directoiedt Economic and Statistics,
2016). The following table shows the district wm®file of fisheries sector in the
State.

Table. 2.4. District Profile of Fisheries Sector irthe State.

Thiruvananthapuran 51 42 33340 32859 19377 146326
Kollam 18 26 12488 12273 8488 63300
Alappuzha 16 30 20278 20024 10244 92033
Ernkaulam 20 21 9318 8898 4405 42083
Thrissur 21 18 5448 4880 3163 27572
Malappuram 11 23 14940 14747 6760 98120
Kozhikode 19 35 14157 13983 7452 82129
Kannur 12 11 4331 4157 2315 27949
Kasargod 19 16 4637 4500 3255 30653
Total 187 222 118937 116321 65459 610165

Source: Marine Fisheries Census of Kerala, 2010.

With the largest fisher folk population and mosimber of fish landing
centres (52 units), Thiruvananthapuram also hasniedmum number of fisher folk
families and fishing villages. There are 32859 itradal fishermen. Kannur possess
the least number of traditional fishermen families,, 4157 in 11 fishing villages.
Kerala has a total of 187 landing centres distatudcross the 222 fishing villages
with 610165 total fisher folk population, consigfinof a total of 116321 traditional
fishermen families. After Thiruvananthapuram, Téuis Ernakulam, Kozhikode,

Kasargod and Kollam has the maximum number ofléskling centres. In terms of
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BPL families, after Thiruvananthapuram, Alappuzi&llam, Kozhikode and

Malappuram follows.
2.9. Fluctuating Productivity in Fisheries’ Sector:

Regarding the prevailing fluctuations in the catamany reasons can be
attributed to it, the major one being the natueadtdrs and the seasonal changes
which results in resource scarcity and abundanbe.ifiefficiency of the fishermen
in terms of gears and crafts makes this situatialchmworse. Thus, the fish
resources in the deeper ocean remained unexplditedincreased risk to life of the
fishermen and fishing gears or vessels were andiler of the problem. Prior to
mechanisation in 1960s, the sector remained ragheritive with depending upon

man and wind power for venturing into the sea.

The period of mid-1950s saw the government intgiga in the form of

Indo- Norwegian Project (INPI) that gave signifitatress on the use of mechanised
boats. These boats, which were to be operated jrants and harbours, brought in
many innovations in technology, which was aideddrge capitalisation prospects.
Further, the sprouting up of several conflicts agntime traditional fishermen and
coastal trawlers, especially with the sudden glalghand for prawns in the 1960s
made the situation worse. The government had adisal an expanding the exporting
prospects of the sector. The simultaneous innavatlike use of nylon nets, and
other gears, boosted the marine output, which peak&973. However, the rise in
fishing pressure and competition lead to resoumgletion and a decline in the
production in 1980s. This was somewhat rectifiethuie introduction of outboard
motors (OBM) and ring seine, facilitating the fistmen to venture into offshore
areas as well (Mahesh, R., 2006).

2.10. Mechanisation:

Mechanisation was introduced in Kerala from midd® which led to the
further marginalisation and poverty of traditiofishermen, who with their canoes
and small vessels were unable to compete effegtiwath the trawlers, thereby

affecting the livelihood of the traditional fishirlk adversely. As a result to escape
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poverty, they tried to avail loans in banks, mahwbich were rejected owing to the
lack of required collateral security needed for #aene. So they borrowed from
money lenders and other such unconventional soulikes middlemen, with
exorbitant interest rates, which often worsenedr teguations. However, a new
class of entrepreneurs, the moneylender-cum-boaemnv emerged, who
increasingly took economic control of the villagesich has often acted as catalysts
for clashes between the mechanised boat owners traditional fisher folk
(Chekutty, N.P., 2010). Salagrama (2006) had ifledtithat, even if the fisheries
sector as including various types of livelihood haties, from production and
processing to marketing and ancillary functionsl, istany of the people engaged in
this activity remained unrecognized. So, to redineepoverty and vulnerability of
the fishing community multidimensional policies amsdstainable development

strategies are to be implemented.

With the beginning of 1990s, a lot of fishermeartdd to use motorised
fishing boats. This helped them to engage in tkhirig activities in deep seas,
without much risk created by the natural force® kind and tide. However, the
condition of traditional fishermen, which are comgigvely larger in number, still
remains rather backward. This is because of thgyheampetition from the large
boats and mechanised vessels, juvenile fishingt@old that ‘clear’ the ocean bed.
As a result the traditional fishermen with man powad less efficient gears will
find it extremely difficult to acquire a good catadspecially in the background of
resource depletion. The trawling ban, however, ¢houn a restriction to the
massive decline in fisheries resources. Thus, ple® @access nature of the sector and
excessive fishing pressure has brought in severadrae impacts, despite a positive

output production.

Seasonal changes in pre-monsoon, monsoon andmosrsoon have much
impact upon the fish stock available. This is beeauhis have effects on the fish
breeding, growth, distribution and migration. Thehf migration, especially of
certain species like oil sardine, etc. towards ntbeh-western coast of India is an

example.
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Figure 2.3 Fish Production in Kera (2011-12 to 2015-16)
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While analysing the recent trends in total fishdarction in Kerala fron
2011-12 to 20136, it is evident that even though there has béfair decline in the
marine fisheies output, the inland fish production has balantetiereby adding t
the rise in aggregate fisheries output of the siltés is evident from the followin
figure. In 201112, the mane fish production was 5.53 laktonnes which gc
reduced to 5.1T%akh tonnes in 203-16. Also, a simultaneous rise in inland fishe
output is seen from 1.4 lakh tonnes in 2-12 to 2.10 lakh tonnes in 2C-16, thus,
contributing to the rise in aggregate fisheriesdpagion. In 201-12, the total
fishery output in Kerala was 6.93 lakh tonnes, which increased tolakvtonnes it
201546. (Economic Review of Kerala, 201

It is the operaccess or common property nature of the sea ttratit large
numbers of poor people to find their livelihooderd and theware badly affecte
when the terms of access to the resource changm @gress allows the entry
bigger players into the sector, which come to det@ror even monopolize acces:
resources -often with the facilitation of the stat- and marginalize raditional
stakeholders. Development efforts have given osa hierarchy based on econor

criteria in the villages. The diffusion of new tedhogies has benefited a fe
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people, with the large majority becoming wage earners and severa others becoming
redundant. Changes in marketing patterns brought about a change in sharing
patterns, transforming fishing crew from shareholders to employees, although they
still retain a share in the catches (Venkateshsalagrama).

2.11. Socio-Economic Conditions of Marine Fisher-folk in Kerala

2.11.1. Typesof fisher folk:

Mainly the fishermen can be divided into groups according to the nature of
their employment, namely as traditional fishermen, motorised fishermen,
mechanised fishermen, loca fish traders, middiemen traders and fish exporters.
Traditional fishermen have relatively poor economic situations leading to the limited
investment in gears, especially like catamarans and canoes, thereby limiting them
exploring various fishing grounds effectively and instead stay in near shore waters
mostly. Motorized fishermen and Mechanized fishermen use outboard engines or
motors in canoes due to dlightly better economic status and therefore be able to
utilize the resources better as the fishing ground exploration percentage is higher

than for the traditional fishermen community.

Local fish traders form the first line traders between the fishermen and the
local markets with very limited investment in trading. Middlemen fish traders have
much better investment and proper trading strategies. They buy fish from the local
fishermen and sell it at higher prices.

Finally, fish exporters are investment-wise better off with higher profits
based on the quantity and quality of their exports (Pavithran. A.P, Sachin, Moors,
Eddy. Singh, Tanya. Menon. N.R, 2015).

2.11.2. Demographic Status:

Upon studying the demographic status of the community, age and gender are
considered. Sujathkumar (1988) in his study on adoption behaviour of the traditional
fishermen reported that 38.33 percent of the fisher folk belonged to middlie age

group, 48.33 percent belonged to old age group and among the trawler owners most
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of them belonged to middle (43.33 percent) and aijé (35.00 percent) groups

respectively.

Immanuel (2004) upon studying about the linkagesoray research,
extension and clientele systems in marine fishenekKerala had found out that
52.67 percent of the fishermen belonged to middke group followed by old age
group (27.33 percent) and young (20.00 percentpamep.

From a study by Joshua (2009) on socioeconomiditon of fishers in
Kollam, stated that 46.7 percent of the fishermeloiged to medium age group
while 42.5 percent and 10.8 percent belonged tongoand old aged group,
respectively. So it is evident that around 43 petrpepulation belongs to the middle

age group on an average. They constitute moseoivtirking population.

The number of aged people is very less among thenm fisher folk in
Kerala. Around 94percent are below 60 years of &pople above 60 years

constituted only around 5.93 percent.

Table.2.5. Population Distribution Structure of Marine Fisher folk

Male Female
i ; Average
Districts Children Children Total family ri(tai)(;
Adults Upto | Above Adults Upto | Above size
5yrs | Syrs 5yrs | Syrs

Thiruvananthapuram | 52548 @ 6230 | 16424 | 48904 @ 6537 | 15683 | 146326  4.39 946

Kollam 22767 3537 6407 21372 3504 5713 63300 5.07 35 9
Alappuzha 34832 @ 3476 | 8469 | 34289 @ 3290 | 7677 | 92033 4.54 967
Ernakulam 16323 1398 3645 16316 1345 3053 42083 2 4.5 970
Thrissur 10924 872 2037 | 10951 902 1886 | 27572 5.06 993
Malappuram 32213 5624 12055 31859 5826 10543  981206.57 967
Kozhikode 29611 @ 3943 | 7697 | 30611 @ 3626 | 6641 | 82129 5.80 991
Kannur 10113 1257 2714 10022 1323 2520 27949 6.45 84 D
Kasargod 11271 |« 1312 | 2691 | 11496 @ 1320 | 2663 | 30653 6.61 1007
Total 220602, 2764¢ 62139 215820 27676 56179 61016%.13 966

Source: Marine Fisheries Census of Kerala, 2010FRM
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Total fisher folk population of Kerala being 61&16Thiruvananthapuram
occupies the leading position with 146326 registeishermen. Thrissur has the
least population of fisher folk. Apart from ThrigssiKozhikode and Kasargod, all
other districts have more fishermen than fisher eomSex ratio is the least in
Kollam with 935 women for every 1000 men in fislogkf community. And
Kasargod has the highest ratio of 1007 femalesl@®0 males in the community.
Among children also this trend isthere, with moralenchildren, than female
children, except in a few districts. Coming to taenily size, average value across
the districts is 5.13. The smallest average farsihe value of 4.39 was found in

Thiruvananthapuram, whereas Kasargod got the higlaése of 6.61.

In Kerala, fisher-folk still continue the jointrfaly system, despite a general
shift to the nuclear ones generally. About 79 petré@milies (approx.) were nuclear
families and only the remaining 21percent are jtamilies (mostly in Malappuram
and Kozhikode districts). Sharma (2000) found @vapercent of the farmers under

the adult literacy campaign had nuclear family 860 percent had joint family.
2.11.3. Educational Status:

73 percent of fisher folk had different levelsaxfucation, about 33percent
had primary education, 34 percent had secondargl,lé percent had above
secondary level and the rest 27 percent were ungath@Marine Fisheries Census
of CMFRI, 2010). According to the population ces@011, literacy rate of Kerala

was 93.91 per cent (Economic Review, 2014).
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Table 2.6:Educational Attainment by Fisher Folk across theidas Districts.

District UptoStd.8  Std. 9to 12 Profefgﬁ)dn”aﬁ‘t?e‘%hnical Nil
Trivandrum 41.72 34.99 19.18 411
Kollam 36.98 50.00 8.89 4.29
Alappuzha 50.29 35.40 2.90 10.44
Ernakulam 59.23 32.25 5.07 3.45
Thrissur 46.77 35.92 14.47 2.84
Malappuram 50.29 40.50 7.60 1.61
Kozhikkode 40.99 41.76 15.05 2.20
Kannur 22.46 45.34 19.92 12.29
Kasargod 36.76 46.11 4.98 12.15

Source: Marine Fisheries Census of Kerala, 2010FRM

From Table 2.6 we can infer that Kannur, Kasaragod Alappuzha have
the most number of illiterates, who have not a#ddirany formal education.
Similarly, Malappuram, Thrissur and Kozhikode h#ve least number of illiterates.
Among the three stages or levels of educationairattent considered, a majority
amounting to around 40 percent have attained hifoa education up to"8

standard.

Table 2.7 District wise Educational Profile of Marine Fishéwlk

Higher Above Higher

Unschooled
secondary secondary

- Primary
District

Male Female Male | Female Male Female Male Female
Thiruvananthapuram 19098 18331 | 18191| 16674 4560 @ 4156 | 27123 25426

Kollam 6573 5668 11961 11500 2702 2420 7938 @ 7497
Alappuzha 17509 16940 19542 17885 2828 & 3201 | 3422 3940
Ernakulam 8682 8450 8045 7250 1559 1836 1682 @ 1833
Thrissur 4458 | 4303 | 5753 | 4886 585 983 2165 | 2665
Malappuram 12474 12265 8057 | 8155 772 637 22965 21345
Kozhikode 13509 12034 15872 15916 1784 2704 @ 6143 6598
Kannur 6178 5506 4372 4405 800 1052 1477 | 1579
Kasargod 5099 @ 5104 3971 3811 581 673 4312 @ 4471
Total 03580 88601 95764 90482 16171 17662 77226 75354

Source: Marine Fisheries Census of Kerala, 2010FRM
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From Table 2.7, it is clear than in primary andh&r secondary level
education, relatively more males have attended fearales in the marine fisher
folk community of the state. However, in the cadeabove higher secondary
education, the numbers of females are rather hijfagr that of males. This may be
due to the pressure on them to pursue occupatamti@ities at an early age in order
to earn a livelihood. Poverty and backwardnesgstegaoot causes for this dropout,

along with indebtedness, reluctance lack of awa®aad poor prospects.

Figure 2.4 District-wise trend of Unschooled Males and Fessahmong Marine
Fisher folk in Kerala
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Source: Marine Fisheries Census of Kerala, 2010FRM

Here, from the figure(2.4), it is evident that ivananthapuram has most of
the unschooled fishermen and fisherwomen amountmg27123 and 25426
respectively, followed by Malappuram with 22965 &1845 unschooled fishermen
and fisherwomen respectively. In the state, theee 74226 and 75354 officially
illiterate marine fishermen and fisherwomen regpebt. This is a key reason for
the prevailing backwardness of the community. Withproper formal education,
they find it difficult to pursue other modes of apation, as they are either rejected

or they lack awareness about the same. This afeatafin effective availing of
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various government welfare schemes and funds, wdniehimplemented and issued
for them. Thus, even in situation of indebtednesdpw catch and off season, etc.

they find it difficult to pursue alternate meansrmafome.
2.11.4.Religious Status:

On considering the religion, Hindu fisher-folk an@stly found in the central
and northern districts of Kollam, Allapuzha, Thrussand Kasargode districts of
Kerala. In Kerala, fisher folk belong to the cagt®ups of arayans, ‘velan,
‘mukkuvasand the marakkanj respectively. Christian fisher-folk are concextéed
in the southern and central parts of Kerala, wreetba Muslim fisher-folk live

mostly in the northern districts of Kerala.

Table 2.8:District-wise Distribution of Religion and CommuniAmong Marine

Fisher folk in Kerala (No. of Families).

Hinduism Islam Christianity  Total SC/ ST
608 4788 27944 33340 638
3924 1545 7019 12488 138
8187 1015 11076 20278 107

4464 636 4218 9318 638
3645 1772 31 5448 211
421 14516 3 14940 236
1577 6568 12 14157 19
2220 1724 387 4331 221
3463 1144 30 4637 31

34509 33708 50720 118937 2239
Source: Marine Fisheries Census of Kerala, 2010FRM

From the Marine Fisheries Census, 2010 by CMRARWais found that the
marine fishermen belonged to three religions, Hisih Islam and Christianity.
Among these, a large proportion of them belong€hastianity, i.e., 50720 fisher
folk families in 2010.
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Figure 2.5 District wise Distribution of Religion among Mag Fisher folk in

Kerala (No. of Families).

Marine Fisher folk Families

M Islam
B Christianity

Hinduism

Source: Marine Fisheries Census of Kerala, 2010FRM

There are 34509 Hindu families and 33708 Muslimrinea fisher folk
families in the state. Kozhikode has the highesthlmer of Hindu marine fisher folk,
with 7577 families. Malappuram has the largest neimdif Muslim marine fisher
folk, and Thiruvananthapuram possess the highestigo in the case of number of
Christian marine fisher folk, with 14516 and 279varine fisher folk families

respectively.

Thiruvananthapuram and Ernakulam has the highestbar of SC/ ST
category fisher folk, amounting 638 fishing fanslien each of the two districts.
They are followed by Malappuram and Kannur with 28&1 221 SC/ST marine
fisher folk families. Kozhikode with 19 SC/ST magifisher folk families, comes in
the least position. Overall, there are 2239 mdistesr folk families in the state who

belongs to SC/ST category.

Cochin University of Science and Technology (CUSAT) Dept. of Applied Economics



Sachin Pavithran A.P. 74

2.11.5. Occupation:

Table 2.9Distribution of Fishermen Engaged in Fishing antied Activities

) Fishing Allied Activities
District ﬁgﬂ\é? . Making/ . Other | 1oty
folk Mgfrl;iest}gng Repairing P%%re'rslg{ng Peeling | Labour | Others jobs
of net

Trivandrum 35314 11922 1137 2280 126 542p 1538 2130 58484
Kollam 16677 1991 891 1095 328 1651 72 636 23341
Alappuzha 23256 686 457 614 6269 827 78 3608 35795
Ernakulam 8934 438 86 438 2486 553 47 404 13386
Thrissur 5704 391 141 396 239 238 15 322 7446
Malappuram | 222238 501 129 63 38 4220 44 1059 28292
Kozhikode 20200 590 68 628 257 540 145 1122 23560
Kannur 5404 631 142 158 19 458 144 1335 8291
Kasargod 7669 3268 317 5 55 482 38 7 11911
Total 145396 20418 3368 5677 9817 14391 736 10693 | 210496

Source: Marine Fisheries Census of Kerala, 2010FRM

From Table 2.9 it is evident that, a majority bé tmembers of the marine
fishing community are engaged in active fishing.eyhconstitute 145396
individuals, which much more than each of the dlligctivities of the sector.
Thiruvaananthapuram has the highest number of eadishermen amounting to
35314 individuals, and Kannur comes the last witly 404 active fisherfolk.
Marketing of fish, making and repairing of net, iogr and processing, peeling,
labourers and other odd jobs constitute the allid/ities mainly. Among the allied
activities, marketing of fish occupies more indivads, amounting to 20418 persons
across the 9 coastal districts of the state. Ehisliowed by working as labourers, in
which 14391 fisher folk are engaged. In total, Z@®4nembers belonging to the
marine fishing community are employed. Out of tti§93 individuals are engaged
in activities offered in sectors other than fishiiige rest of the community depends
upon the fisheries sector for their livelihood,heit through active fishing or by

allied activities.
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Table 2.10District-wise Distribution of Active Marine Fishean

Active fishing Fish seed collection
Districts Full Part Full time Part time Total

time time | Male | Female| Male| Female
Trivandrum | 30879 | 2997 641 191 205 401 35314
Kollam 13558 847 1378 671 106 117 16647
Alappuzha 22066 | 1173 5 3 0 9 23256
Ernakulam 8066 834 2 6 15 11 8934
Thrissur 5464 234 0 1 0 5 5704
Malappuram| 19598 2554 50 23 0 13 22238
Kozhikode 19452 728 7 4 1 8 20200
Kannur 4833 556 7 2 1 5 5404
Kasargod 7006 659 0 0 0 4 7669
Total 130922 | 10582| 2090 901 32§ 573 145396

Source: Marine Fisheries Census of Kerala, 2010FRM

Table 2.10 shows that out of the active fisherni&9922 are engaged full
time and 10582 are part time active fishermen. fEisé of them are engaged in fish
seed collection, with a total of 2991 engaged tiutle and 901 members being part
time fish seed collectors. Males are more activefish seed collection than
fishermen as evident from the table. Also Thiruvdhapuram and Kollam are the
two districts in which fisher folk are engaged morkish seed collection, followed

by Malappuram.

From a study by Jasna, Sanghamitra, (2016), it s&en that highest
percentage of respondents in the motorized fisbi&rlived in Pucca houses (26.7
per cent) followed by semi Pucca (23.3 per cemt)the mechanised boat using
fishing folk about 34 per cent of the respondeivad in Pucca houses followed by

semi Pucca (16 per cent).
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2.11.6. Income and Earnings:

Fishery sector earnings are highly uncertain,nofteasonal, and unevenly
distributed within the sector; fishers owning boatsd/or fishing gear earn
substantially more net income, than crew labourdbsstrict-wise, unemployment
among the fisher folk is higher (66.04 percent as&rgod followed by Malappuram
(61.99percent) and Kozhikode (61.66 percent) rasmdg. The unemployment
range is comparatively lower in Ernakulam and Alagma.Based on the study by
Jasna and Sanghamitra (2016), in Kozhikode disttmte, around, 48 per cent of
the fisher folk earned their monthly income in ttenge between Rs.10000 to
Rs.15000, followed by the income group above 15@J03 per cent) and income
group between Rs.5000 to Rs.10000.

2.11.7. Indebtedness:

Owing to the uncertainty and seasonality of octiopapoor earnings, low
savings, fishermen are forced to borrow money. Doelack of awareness,
incapability of providing collateral security andnherent non-repayment
characteristics, they depend on money lenders tet m@y-to-day expenses at an
exorbitant rate of interest. The study shows 5383t have borrowed funds. The
remaining 46.67 percent had no borrowings. Stuslesv that nearly 25percent of
the households have debt amounting to more thah IRkh (KUFOS, 2010). The
burden of indebtedness was high in Trivandrum @8o@rcent), followed by
Kollam (68 percent), with FGDs reports showing ttiety borrow money from the
money lenders in the landing centre at unbelievaigper rate of interest of 1921

percent p.a.

They also depended on the cooperative banks qrecative (26percent), and
5.14 percent from the National Backward Classes elogment and Finance
Corporation. When only 2.67 percent of the respotsl borrowed from the
nationalised banks, 7.71 percent were found bomgvirom money lenders.
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2.11.8. Maintenance of Bank Accounts:

It was found that about 93.43 percent of the fistea have bank- or post
office accounts, 49.05 percent have opened accautiisationalised banks, 22.67
percent with scheduled banks, 20.38 percent witiperative banks and 1.33percent
with post offices, whereas, 6.57 percent have mk l@count. More than 90percent
maintaining bank account is a sign of financiatrbicy among them. The district-
wise figures revealed the number of fisher folkheiit bank account being highest
in Malappuram (28.33percent) followed by Trivandr(t.22 percent) and Thrissur
(12.22 percent) respectively. In Kollam, Ernakuldnzhikode and Kannur, all the
respondents had bank accounts.

2.11.9. Savings Habit:

Mostly they spend the money on liquor, playingdsaor other purposes than
saving. During dry days, fisherman demanding mofwyalcohol may lead to
miserable situations at home, with children asvibems of this domestic violence.
Studies reveals that 54.1percent of the respondedsno savings. Out of 1050
households, 32.48percent have monthly savings ugst@000, and 13.43percent
were able to save more than Rs.1000 monthly.

2.11.10.Membership in Cooperatives:

Table 2.11District wise distribution of Membership in Co-opéves

Membership in Co-operatives

Districts Fisheries co- Other co-
operatives operatives IIeftEl
Trivandrum 30618 17941 48559
Kollam 11307 3368 14675
Alappuzha 23797 11693 35490
Ernakulam 9210 9117 18327
Thrissur 5649 4817 10520
Malappuram 13979 610 14589
Kozhikode 17461 7353 24814
Kannur 5265 2219 7484
Kasargod 7685 2364 10049
Total 124971 59536 184507

Source: Marine Fisheries Census of Kerala, 2010FRM
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Table 2.11 reveals the number of marine fishek foho are registered
members in various co-operatives. It can be figlserelated or not, but these have
helped them a great deal in fighting the evils oflebtedness, poverty and
backwardness. Co-operatives helps in ensuring dinhsecurity, thereby preventing
the members from falling into clutches of viciougle of poverty. Out of the total
co-operatives accessible to them, there are 12#8f7dries co-operatives, in which
they are members. The rest of them are memberamdus other co-operatives
amounting to 59536 one of them. Thiruvananthapura® the most number of
fisheries o-operatives, followed by Alappuzha amzkikode, with 30618, 23797
and 17461 fisheries co-operatives respectively. drae districts have the highest
number of other co-operatives in which the mariskdr folk have membership.

2.11.11.Fishing Crafts and Gears Used:

The major fishing crafts and vessels used by isleef folk is of utmost
significance while analysing the total productiviltycan affect the catch of the fish,
by influencing the efficiency of fishing activitynd the deeper waters ventured.
Trawlers, gill netters, ring seiners, liners, pusseers, mechanised, motorised and
non- motorised are the main categories. Among thiegenon-motorised and the
traditional crafts used by the traditional fishenmare the most vulnerable to the
deep sea challenges like high tides and stormsceSthey lack sufficient
mechanisation it also affects their efficiency & g good catch.

Table 2.12: District wise Distribution of Major Fishing Craftaed by the Marine

Fisher folk

Districts Trawlers ngtégrs slzil:grs Liners sF;LiJr:Z?s mezr?;?ised Motorized mo,;l:rri]z_ed Total
Trivandrum 0 0 0 0 0 0 2880 2304 5184
Kollam 950 5 35 3 0 993 546 299 1838
Alappuzha 30 0 8 0 0 38 1503 1980 3521
Ernakulam 1020 403 90 15 60 1588 531 146 2265
Thrissur 130 0 65 0 0 195 670 217 1082
Malappuram 200 2 150 1 0 353 1571 186 2110
Kozhikode 950 0 110 5 0 1065 1831 260 3156
Kannur 237 50 33 5 0 325 542 97 964
Kasargod 161 0 4 0 0 165 1101 395 1661
Total 3678 460 495 29 60 4722 11175 5884 21781

Source: Marine Fisheries Census of Kerala, 2010FRM

Cochin University of Science and Technology (CUSAT) Dept. of Applied Economics



Sachin Pavithran A.P. 79

From Table 2.12, it is clear that Trivandrum district possess only motorised
and non- motorised crafts. Whereas in Kollam, Kannur and Ernakulam, trawlers,
mechanised and motorised crafts are also used increasingly along with non-
motorised ones. In these districts, they aso use gill netters, ring seiners, and rarely

only the use of liners and purse seiners are found.

On an aggregate level, a mgjority of the fishermen use motorised crafts,
amounting to 11175, followed by non- motorised (5884 crafts) and totaly
mechanised (4722 crafts) along with trawlers (3678 crafts).

Mechanisation has definitely added to the expansion in the fisheries export
and increased productivity of the sector. Despite the trawler ban during monsoon,
they still contribute a lot in acquiring good catches. Similarly, the introduction of

ring seiners which is a surface gear was one of the novel innovationsin the sector.

However, with mechanisation and popularisation of motorised and
mechanised crafts, the disparity between the traditional and the motorised fishermen
has increased rapidly. This is because of the growing disparity in ability to catch,
resource depletion caused by trawlers and extensive fishing which makes it difficult

for the traditional fishermen to survive the heavy competition.

Despite the trawler ban and other protective measures like restriction on
juvenile fishing, etc. till the condition of disparity and conflict among the fisher
folk prevails. A lot of varieties of fishing gears are used by the fisher folk,
depending on their gears, seasons and coastal conditions.
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Table 2.13District-wise Distribution of Major Fishing Gearsamed (100%) by the

Marine Fisher folk

Types Trivandrum ~ Kollam  Alappuzha Emakulam  Thrissur ~ Malappuram  Kozhikode = Kannur  Kasargod = Total

Trawl net 371 375 288 12 13 450 155 32 57 1753
Gillnet 1819 23 754 207 292 508 1048 269 653 5663
Driftnet 341 25 1218 572 49 64 155 122 62 2608

Ring 33 35 244 54 32 1017 11 56 57 1639
seine
Purse 35 11 72 4 26 25 14 8 1 196
seine
Boat 303 12 64 14 5 23 11 2 3 437
seine
Bagnet 55 2 35 38 77 2 6 78 10 303
Shore 187 7 7 4 35 29 60 63 93 485
seine
Cast net 25 30 31 300 63 182 300 37 104 1081
Hooks 746 66 1 16 0 1 18 9 0 857
and lines
Troll line 155 4 0 0 0 0 1 2 0 162

Fixed net 2 2 26 13 0 0 0 1 0 44
Traps 4 0 0 0 0 0 0 0 0 4

Scoop net 144 7 9 5 2 0 0 8 5 180
Others 50 335 60 45 17 5 8 9 0 529

Source: Marine Fisheries Census of Kerala, 2010FRM

Fishing gears can range from trawl nets, gill nétgt net, ring seine, purse
seine, boat seine, bag net, shore seine, cadtowks and lines, troll line, fixed net,
traps, scoop nets to other gears. Among thesenegfidl, trawl nets, drift nets, purse

seine and cat net are the most commonly used wrietthe state.
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2.11.12 Infrastructural Facilities

Table 2.141nfrastructure - Housing & Education (In the Fishivillages)

Housing Education
No. of No. of

pistict villages | families Kutcha | Pucca | Primary | Secondary | College ITe(_:hn_icaI
nstitutions

Trivandrum 42 33340 5901 27439 51 14 4 7
Kollam 26 12488 1797 10691 50 18 0 11
Alappuzha 30 20278 2103 18175 51 17 4 9
Ernakulam 21 9318 648 8670 45 23 1 4
Thrissur 18 5448 1365 4083 46 20 4 2
Malappuram 23 14940 4645 10295 33 22 9 4
Kozhikode 35 14157 562 13595 104 27 12 10
Kannur 11 4331 59 4272 51 26 3 9
Kasargod 16 4637 397 4240 38 15 1 2
Total 222 118937 | 17477 | 101460 469 182 38 58

Source: Marine Fisheries Census of Kerala, 2010FRM

Upon considering the basic infrastructure faestiin the fishing villages
along the Kerala coast, it was found that thereevldi8937 fisher folk families in a
total of all the 222 villages. There were 17477ckator poorly built houses or huts
or thatched huts, and 101460 pucca or well-cont&duar concreted houses. Among
the districts, Trivandrum, Alappuzha and Kozhikddee highest number of pucca
houses, i.e., 27439, 18175 and 13595 respectivEfys indicates the better
infrastructural conditions of the fishing villagés these districts. The fisher folk
face a lot of damages generally from the seasdralges in climate, in the form of
high tides, storms and cyclones, which will be hgva greater effect upon their
houses and properties. Storm surges and high tftes damages their huts and
dwellings. So, the necessity of pucca houses istmst importance to fight the
high tides and thrashing waves. When educaticmlities are considered, all the
districts have sufficient number of primary and s®tary schools. Apart from
Kollam, Ernakulam and Kasaragod, all other disdrichve more than 2 colleges.
Technical institutions are also present in thenvigiof the coastal villages. Kollam,
Kozhikode, Kannur and Alappuzha have more numbéedinical institutions near

the fishing villages. However, despite having thasany facilities, a vast
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proportionof the fisher folk are not availing thdaeilities effectively. A majority of

them are dropouts after high school or higher sgagneducation. This is due to
their indebtedness and poor living conditions fleates them to earn a livelihood
rather early. And owing to this poor education&hiament, in the time of low catch
or off season, they find it more difficult to puesalternate modes of livelihood or to
continue the education. Reluctance and lack ofvabtin are other factors, which is

again due to poor awareness.

Table 2.15Public Infrastructure / Facilities (In the Villages
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Trivandrum 42 | 42| 42| 30| 13| 24 44 42 64 51 56 5 3 32
Kollam 26 | 26 | 26 | 17| 7 | 20| 7 6 | 35| 24| 12| 7 7 | 34
Alappuzha 30 | 30| 30| 17| 8| 211 30 30 30 3| 17 y 43 51
Ernakulam 21 | 21| 21| 14| 3 | 12| 21| 20| 30 | 22| 15| 9 | 32| 22
Thrissur 18 | 18| 18| 14| 2 171 17 11 15 18 11 3 3 19
Malappuram | 23 | 23 | 23 | 18 | 6 [ 19 | 14 | 12 | 15 | 16 | 4 3 0 | 13
Kozhikode 35 | 35| 30| 35/ 10/ 25 39 21 4f 46 14 10 B2 B9
Kannur 11 | 11| 8 | 11| 5 | 11| 10| 5 | 21| 31| 13| 7 7 | 40
Kasargod 16 | 16 8 11 2 10| 16 0 14 13 11 6 1 19
Total 222 | 222 | 206 | 167 | 56 | 159 | 192 | 147 | 289 | 255 | 153 | 57 | 128 | 289

Source: Marine Fisheries Census of Kerala, 2010FRM

The public infrastructural facilities like eledtitly, transportation, hospital,
police station, internet facilities, community o@% cinemas, banks, etc are
necessary for social development of the villagest & the 222 villages, all are
having electricity, co-operatives and banking fdes. Transportation facilities in
the basis of bus stops are found in only 206 w@ag\part from hospitals and police
station, all other facilities are found almost dyedistributed across the fishing
villages. 147 villages have internet facilities. wlver, the presence of 128 liquor

shops is also to be noted. Liquor addiction is gom@ason that can be attributed to
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low saving habits and indebtedness of the fisherrkésheries co-operatives and
other co-operatives are found in almost all théagés. There are 289 fisheries co-
operatives and 255 other co-operatives for 222agés. They together helps in
maintaining financial security and fighting the @ldedness and poverty of the fisher
folk. They help in providing small credits and sefhployment programs too. The

289 banks distributed widely in the 222 villagesoahelp the fishermen in this

regard. Various welfare schemes and credit faediire provided through banks.

Table 2.161infrastructure — Fisheries Related (In the FishMifjages)

Districts Boat Ice. Cold Freezing Curing Peeling Processing Extraction :E:I

yards factories storage plants yards sheds plants plants plants
Trivandrum 15 22 0 2 0 0 2 0 0
Kollam 24 40 3 14 14 33 0 0 0
Alappuzha 8 52 15 12 0 106 0 0 0
Ernakulam 26 69 8 9 4 40 5 0 0
Thrissur 4 22 0 2 14 2 2 0 1
Malappuram 2 30 0 0 38 0 0 0 0
Kozhikode 29 66 2 1 171 1 0 0 1
Kannur " 34 0 0 29 0 0 1 1
Kasargod 0 16 0 0 0 0 0 0 0
Total 119 351 28 40 270 192 9 1 3

Source: Marine Fisheries Census of Kerala, 2010FRM

Considering the fishery related infrastructureilftées prevailing in the
villages, the state has a total of 119 boat yan) Kozhikode (29), Ernakulam
(26) and Kollam (24) having the most numbers. Ale tdistricts possess ice
factories, with Kozhikode and Ernakulam having thest numbers of 69 and 66
respectively. However, there are only 28 cold gferand 40 freezing plants across
the coastal fishing villages of the state. Withighbr concentration of curing yards
in Kozhikode (amounting to 171), there are a tafal70 units, with Kasaragod,
Trivandrum and Alappuzha having not a single uHlitere are 192 peeling sheds, 9

processing plants and 3 fish meal plants in théestdowever, there is only 1

Cochin University of Science and Technology (CUSAT) Dept. of Applied Economics



Sachin Pavithran A.P. 84

extraction plant, which is in Kannur. The lack ¢drage facilities, freezing plants,
and extraction plants has adverse effects on tkel fwoductivity and export

capacity of the sector. On a gender perspectiven évthe fisherwomen (around 5
lakhs) play a substantial role in the secondaryoseaf fisheries in aquaculture
production, pre harvesting (net making), harvesting about 50 percent relatively
lower capital intensive post-harvest activitiedish drying, prawn peeling, sorting,
grading, fish packing and fish vending, they areenaulnerable than men; facing
discrimination, especially by those engaged in hagdtransporting and storage.

2.11.13. Gender Perspective:

The fisheries sector is highly male dominated deswomen contributing
well in post-harvest activities, resource managdmed decision making, covering
both their household and community together. Thlge situation of the fisher
folk, in a grip of subsistence economy, indebtednesass poverty (79 percent of
fisher households) and isolation, in order to hgeeder equality through inclusive
development on an enduring basis, addressing tlergyoand empowering the
women to enhance capacity building, public paréitigm, to address the social and
economic crises of suppression and also to markgleee in political forefront.

When the traditional fishing communities practgender based division of
labour; pressurised also by the taboos related waimen going to the sea, women
involve mainly in near shore and shore based dietsvithereby limiting their role in
actual fishing, especially for subsistence. Theeabs of viable alternate jobs makes
them try forming groups and adhere to their ocdopatfacing the burdens of
extended area covered, extra trading time (neatl Brs) and indebtedness.

In the dry fish trade of northern Kerala, womendarce and sell directly to
consumers, or to merchants. Some self- help grbaps promoted production and
marketing, due to development in processing ingu®ut many others work for
low wages as labour, processors and sorters foe ngs and landing centres in
both the unorganized sector and the organized rsedtere they dominate in

prawn/shrimp processing and peeling work (Bhat@32. However, development
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of peeling industry was a curse to them. “In Kergdaeling work dominates the
occupation scene with nearly 45 percentof the tot@k force, followed by small
fish traders (23 percent), processing plant workK&6s percent), fish curers/ dyers
constituting 7percent, beach workers (6 percent),ramaining constituting in value
addition”(Sathiadhas, 2005).

The role of women in handling and management ak@d resources, their
understanding of the reasons for environmental atkgion and laws and
regulations pertaining to use of coastal resourgeader issues involved in
sustainable development was conducted in Keralalanal Nadu (Krishna, 2002).
Upare (2002) had highlighted the effective fisherienanagement through
community and development based participation iproving standard of living,
initiatives for credit availability, nutrition angelf-reliance. Major issues confronting
the women in capture fisheries such as social, @oan institutional etc. are
discussed and their perception towards social,@oanand institutional issues are
discussed (CMFRI, 2001). Women empowerment andeltyethe community
development is the holistic approach required. ddgtby Ashaletha,et al.,(2001)
envisages the direct and indirect role of womemarine sector and their perception
on various social, economic, institutional, teclogital issues. Nair (1998) aims at
identifying the multi-faceted role of fisherwomendaemancipating them through

the programmes of Matsyafed.

Table 2.17Gender-wise Role of Fisher-folk in Various Actestin General

Category Female fishers Male fishers

Near shore fishing (Choices depend |on
Fishing accessibility, ability to attend home affai
ground severity of the fishing operation due to weat
available opportunities, scale of operations)

Soff shore fishing
er,

Mostly invertebrates (Choices depend |dvostly on fin fish
Target fish | accessibility, ecosystem, value, quantjty, and valuable
fishing technology, scale of operations) invertebrates

Less risky (Choices depend on fishing
technology, distance from the shore, s
condition, responsibilities, obligations, workin
conditions)

Sa More risky

Work
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Category Female fishers Male fishers

Main/Supplementary (Depends on fishing
duration,  culture, household conditipn
Income (male/female headed, marital status), quantity, Main
household economy, vulnerability, policy
changes)

Pre and post harvesting (Depends on home

affairs, demographic factors (age, marjtal Basically
status, and age of children) commitment, harvesting
working hours, culture, safety)

Engagement

Day time (Depends on home affairs, child

Fishing time | caring, weather, dedication, economy, safety,BOth day and

Culture) night
Relationships
in
.| Poor Good
the governing
system

*Table from Koralagama, Dilanthi; Gupta, Joyeetau®, Nicky R. M., 2017
“Inclusive development from a gender perspectivenmall scale fisheries”

On a gender perspective, in Kerala, the variousi@owelfare measures by
the government have aided in attaining social arelithood security for the fisher
folks upto a large extent (KSPB,2014). Owing to dhiéicism on the exclusionary
pattern of Kerala government Kudumbasree or Jaaashbout certain vulnerable
communities not enjoying its benefits fully (Shibabheen,2013) ; programs
specifically for fisherwomen, like Society for Astnce to Fisherwomen which
initiates, encourages and strengthens the localjarmesed social organisations
among fisherwomen, aids in enterprising the sKikkxpertise, to have access to the
various women welfare schemes, promote their etucatbasic infrastructure and
health facilities. Micro enterprises and SHGs lidhike any financial institution in
order to obtain credit facilities, like RashtriyaMi@aKosh, NABARD, banks; can be
assisted technically or financially by local setivgrnment or NGOs,
GramaPanchayat, Municipalities, Corporation, orowuese departments. The
flagship programmes of SAF, and the Theeramythinipaims at the social and
economic emancipation through encouraging employnéns can act as a great
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relief for BPL fisherwomen, who does jobs like vergdand trading of fish, apart
from household support, as it helps to achievenantial stability; and non SHG
members, can organise occupational ones to stamon@nterprises. In Kerala,
80percent of the income generating groups wereddrhy the women beneficiaries.
Similarly, Mahatma Gandhi National Rural EmploymeBuarantee Act was

implemented, with over 91percent beneficiaries asen in Kerala.

The lack of gender equality in division of labaarevident from the table.
Despite lots of women empowerment programmes alichakp groups and them
playing a remarkable role in balancing the creditjuirements and acting as
investors; limitations in active decision makingalen dominated organisational

setups, superstitions and patriarchal setup, dedgperinbreeding disparity.
2.11.14. Social Coherence and Ties:

Kerala’s fishing communities have coherently sati the marine resources
and fostered close social and economic relatioh egich other despite cultural and
religious differences. According to the study bye®hity, N. P (2010), with the
advent of globalisation and mechanisation in fisgerThis paved way for attaining
international subsidies, and there arose the stningonditions of global trade, and
intense competition for fishing. All these led tcslarp decline in fish catch and
thereby the subsequent profits will decline, legdio poverty, deprivation and
consequent anger and discontent amongst the fisterThis has even paved way
to causal factors for increasing instances of comatism and violence among the

fisher folk in Kerala over the last few years.

This chapter analyses the secondary data and gikeseidoscopic view of
socio-economic and living standards of membershef fishing community. The
socio economic condition of the Kerala fisher fatk not par with the general
community and for their improvement multidimensibpalicies and sustainable
development strategies are to be implemented. Ailddtanalysis with respect to
various socio economic aspects, fishing activitgrkating, infrastructural facilities,

and effectiveness inter alia their perception srmapted in Chapter 3.
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Chapter 3

SOCIO ECONOMIC AND
INFRASTRUCTURAL CONDITIONS
OF FISHING COMMUNITY IN KERALA







In this chapter existing socio-economic status of the marine fisher folk of
Kerala has been assessed based on the sample study. Important factors indicating the
socio-economic condition of the fisher folk and the infrastructural facilities available

to the fisher folks were collected, analysed and conclusions are drawn.

The tools used in the study are correspondence analysis, chi-square test, bi-
plot graph, clustered bar chart and multinomial regression. Correspondence analysis
is being carried out between districts of Kerala and the attributes associated. The
association between the attributes considered is being tested between the districts of
Kerala using the statistical tool Correspondence Anaysis. In case of attributes
having two categories we use Chi-Square Test directly to get the inference. The
study results are discussed below:

3.1. Religion-wise Categorisation of Respondents

The three mgjor religions in Kerala are Hindus, Christians and Muslims. The
total number of respondents covered under the present study are categorised
according to the religion. It shows that, out of the 1050 respondents, 40.29 per cent
are Hindus, 37.14 per cent Christians and the remaining 22.57 per cent are Muslims
(Fig.3.1). Hindus dominate in the coastal areas of Thrissur (96.67 per cent), Kannur
(88.33 per cent) and Kasargod (100 per cent). Christians have mgority in
Trivandrum (80 per cent), Kollam (50.67 per cent), Alappuzha (60 per cent), and
Ernakulam (77.50 per cent) districts. Muslims are more in the coastal areas of
Malappuram (100 per cent) and Kozhikode (64 per cent). (Appendix1.)
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Table 3.1: Correspondence Table between Religion and Districts

. Religion
District - — - - -
Hindu Christian Muslim Active Margin
Trivandrum 29 144 7 180
Kollam 74 76 0 150
Alappuzha 42 72 6 120
Ernakulam 27 93 0 120
Thrissur 87 0 3 90
Malappuram 0 0 120 120
Kozhikode 54 0 96 150
Kannur 53 5 2 60
Kasargode 60 0 0 60
Active Margin 423 390 234 1050
Summary
Proportion of Inertia Confide\?ce Singular

. . alue
Dimension Singular Inertia Chi Si

Value Square 9- Accounted Standard | Correlation

f Cumulative e
or Deviation )
1 .857 134 .661 .661 014 139
2 613 376 339 1.000 .020
Total 1.110 | 1162.011 | .0002 1.000 1.000

a. 16 degrees of freedom

Here, Chi- square statistic value is 1162.011, with a significance value less
than 0.05. So, there is significant association between district and religions. Here, as
we consider three religions, Hindu, Muslim and Christians, there are two dimensions
obtained. Dimension 1 yields 66.1per cent information about the district, while 2™

dimension provides 33.9per cent information.
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Figure 3.1 Bi-plot between Religion and Districts
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Here, the bi-plot graph shows that among the md@oats, Christians form a
majority in Trivandum, Alappuzha, Kollam and Ernd&m. Muslims dominate
mainly in Malappuram and Hindus are more in Kani{asargode and Thrissur.

Kozhikode includes both Muslims and Hindus mostly.
3.2. Socio-economic Status of Respondent Households

The respondents covered under the study werear&ed into three groups
viz.,those coming under Above Poverty Line (APLBelow Poverty Line (BPL)
and Andhyodaya scheme. It was found that 62.76ceet of the respondents fall
under the BPL category which indicates the poomenuc status of the marine
fisher folk of Kerala. Approx. 37 per cent are fve tAPL category.
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District-wise data shows that the number of mafisieer folk falling under
the BPL category is more in the case of Kozhikd@®q7 per cent), Kannur (91.67
per cent) and Kasargod (73.33 per cesgp(Appendix 2.

Table 3.2:Correspondence Table Between Socio-economic $tatubistricts

o Status
District : _
APL BPL Andhyodaya | Active Margin
Trivandrum 79 101 0 180
Kollam 57 93 0 150
Alappuzha 66 54 0 120
Ernakulam 53 67 0 120
Thrissur 36 51 3 90
Malappuram 62 58 0 120
Kozhikode 14 136 0 150
Kannur 5 55 0 60
Kasargode 16 44 0 60
Active Margin 388 659 3 1050
Source: Primary Data
Summary
Proportion of Inertia Confide\r;ce Singular
. . alue
Dimension Singular Inertia Chi Si
Value Square 9. Accounted Standard | Correlation
; Cumulative s
or Deviation 2
1 321 103 773 773 024 027
2 74 .030 227 1.000 .049
Total 134 | 140.306 | .0002 1.000 1.000

a. 16 degrees of freedom

Here, the Chi-square value is 140.306. the arsabtsows that p< 0.05. i.e.,
there is significant association between distrantsl the attribute. Here, the socio
economic status of respondents is considered aedargsed it into BPL, APL and

Andhyodaya. Under the proportion of Inertia, th& dimension accounted for
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77.3per cent information about districts ardtl @mension accounted for 22.7per
cent information.

Figure 3.2 Bi- plot between Socio-economic Status and Ditsri
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Here, the respondents belonged to APL and BPLsifieation in all
districts, except Thrissur. Respondents belongedindhyodaya group only in
Thrissur (3 persons). A majority of them belongenl BPL category (659

respondents) across the districts, followed by B8 card holders.
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3.3. Nature of Family

The impact of modernization has led to the decay of age-old joint family
system and paved the way to the emergence of nuclear households. The condition is
not different among the fisher folk too. The data collected from 1050 families reveal
that 79 per cent (approx.) of them are nuclear families and only the remaining 21 per
cent are joint families. Joint family system is seen mostly in Malappuram and
Kozhikode districts where respondents belonging to Muslim community are more
(Appendix. 3).

Table 3.3: District and Nature of Family Crosstabulation

Count
Nature of family

Nuclear Joint Tod

Trivandrum 151 29 180

Kollam 131 19 150

Alappuzha 101 19 120

Ernakulam 109 11 120

District Thrissur 77 13 90
Malappuram 63 57 120

Kozhikode 100 50 150

Kannur 54 6 60

Kasargode 43 17 60
Total 839 221 1050

Source: Primary Data
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Chi-Square Tests

Value Df Asyrr;ipde?ji)g. (2-
Pearson Chi-Square 95.80fF 8 .000
Likelihood Ratio 88.715 8 .000
Linear-by-Linear Association 27.076 1 .000
N of Valid Cases 1060

a. 0 cells (0.0per cent) have expected count lessGhd@he minimum expected
countis 12.51.

Here, Chi- square test is done as there are wm\attributes to the variable.
Statistical analysis showed highly significant {p0.01) relationship between the
nature of family and districts covered under thalgt (Chi-square = 95.801, df=8).
Thus, it is evident from the above that the natdramily and districts are related.

Figure 3.3 Bar Chart between Nature of Family and Dissrict

Bar Chart

=00 nature

o -
family
M ruclear

M Joint

150

Count

100

S0

District
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A comparison of the figures relating to the natofefamily in various
districts indicates that, nuclear family is maxim&8.89per cent) in Trivandrum

and most of the respondents belonged to jointlyilfaim Malappuram. Malappuram
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district has comparatively equal share of respotsdeino belongs to nuclear and

joint family respectively.
3.4. Gender -wise Categorisation of Respondents

The total number of members in the householdsreovender the sample is
4835. Gender wise categorisation shows that 50€2cpnt are males and the
remaining 49.08 per cent are femaldpgendix 4). Slight variation in the ratio is
found among the districts covered. According to Merine Census 2010, women
formed 49 per cent of the population and the fert@imale ratio was 966 for 1000
males. This ratio was maximum in Kasaragod disti@07) and minimum in
Kollam (935) district (CMFRI, Marine Fisheries Cess2010).

Table 3.4District and Gender Crosstabulation

Count
Gender

Male Female Tou

Trivandrum 417 388 805

Kollam 320 310 630
Alappuzha 263 249 512

Ernakulam 252 236 488

District Thrissur 200 187 387
Malappuram 332 352 684

Kozhikode 395 377 772

Kannur 128 108 236
Kasargode 153 168 321
Total 2460 2375 4835

Source: Primary data
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Figure 3.4 Bar Chart between Gender and Districts
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The comparison between the districts in terms isfridution of genders
shows that Trivandrum had more number of both raatkfemale respondents (417
and 388 individuals respectively). Similarly, Kannbad the least number of
respondents from both genders. Only a slight vianabetween the two gender
groups were observed with a total of 2460 and 28@ and female respondents.

3.5. Age - wise categorisation of Respondents' FdgnMembers

Age -wise grouping of the family members of thep@ndents is shown in
table 3.5.

Table 3.5:Age wise grouping of the Family Members

Age Group Percentage to Total
Up to 10 10.50

11 - 20 17.54

21 - 30 22.13

31 - 40 17.68

41 - 50 15.55

51 - 60 10.63

61 - 70 4.67
71 and Above 1.26

Source: Compiled from primary data
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The Table 3.5 and 3.6 bring into light a very gesi fact that the number of
aged people is very less among the marine fishkrridKerala. Around 94 per cent
are below 60 years of age. People above 60 yeastittded only 5.93 per cent. It
points towards the short life span of fisher folkhe average life expectancy of men
in Kerala was 71.5 years and 76.9 years in the chseomen, according to 2010
estimates. The district- wise classification, lobhea age, of the members covered

under the study is given #ppendix 5.

Table 3.6:Correspondence Table between Age groups and Dsstric

Age

District | yp | 11to| 21to [31to|4Llto|51lto|6lto| 71& | Active
to10| 20 30 40 50 60 70 Above Margin

Trivandrum | 107 | 152 | 182 | 122 | 133 | 72 25 12 805
Kollam 68 | 114 | 125 | 103 | 104 | 76 25 15 630
Alappuzha 70 93 95 85 82 50 37 0 512
Ernakulam 45 95 76 83 87 72 30 0 488
Thrissur 46 53 71 68 64 51 26 8 387
Malappuram| 76 | 140 | 166 | 123 | 75 59 31 14 684
Kozhikode 55 | 115 | 222 | 146 | 122 | 77 25 10 772
Kannur 24 39 58 37 42 25 11 0 236
Kasargode 18 47 75 88 43 32 16 2 321
'I?\/I(;[Pg/]‘ian 509 | 848 | 1070 | 855 | 752 | 514 | 226 61 4835

Source: Primary data
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Summary
Proportion of Inertia Confidence Sinular
Sinaul Chi Value
Dimension MU 1 | nertia ' Sig. .
Value Square Accounted Standard | Correlation
Cumulative -
for Deviation 2
1 121 015 399 399 014 -.030
2 101 010 274 673 014
3 .068 .005 126 799
4 .066 .004 118 917
5 046 .002 057 974
6 .030 .001 025 .999
7 .005 .000 .001 1.000
Total .037 [ 178.833 | .000a 1.000 1.000

a. 56 degrees of freedom

Here, the attribute variable is age. For the 8 ggmips considered, the

correspondence analysisis done between age amidtdisThe Chi-square statistic is

178.833 and it is highly significant, because p&50.so there is very significant

association between age groups and districts.

Fig. 3.5 Bi plot between Age groups and Districts.
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Here, majority of the respondents were of 21- 36ary group.
Respondentsupto 20 years age belonged mostly teanthium, followed by
Malappuram, Kozhikode and Kollam. After 30 yearg,agost of them belonged to
Kollam, Malappuram, Trivadrum or Alappuzha. Onlfeav of the respondents were

above 71 years and above.
3.6. Education

Data relating to the level of education among fdmily members of the
1050 households reveal that 43.91 per cent haweapyi education and 39.94 per
cent have obtained secondary education (see Appé&hdOnly 11.02 per cent have
education at graduate or professional degree lémelotal, 94.87 per cent have
formal education and the remaining 5.13 per cematchave formal education. (As
per the Marine Fisheries Census of CMFRI, 2010, pé8 cent of fisherfolk
(excluding children below 5 years) were educatedh wdifferent levels of
education.About33 per cent of the fisherfolk haidhpry level of education, 34 per
cent had secondary level, 6 per cent had abaandary level and the rest 27 per
cent of the population was unschooled). Accordmghe population census 2011,
literacy rate ofKerala was 93.91 per cent (Eco.Reyi2014).The district —wise
position is shown in Table 3.8. It is clear that fercentage of educated fisherfolk is
higher in Malappuram district (98.39 per cent), veaes it is the lowest in Kannur
district (87.71 per cent) (sé@pendix 6).

Cochin University of Science and Technology (CUSAT) Dept. of Applied Economics



Sachin Pavithran A.P. 100

Table 3.7: Distribution of Family Members According to Education (per cent)

District szt%tg Std129 to GraduatTeéCFr’]rn(?l;onal& Nil
Trivandrum 41.72 34.99 19.18 411
Kollam 36.98 50.00 8.89 4.29
Alappuzha 50.29 35.40 2.90 10.44
Ernakulam 59.23 32.25 5.07 3.45
Thrissur 46.77 35.92 14.47 2.84
Malappuram 50.29 40.50 7.60 1.61
Kozhikode 40.99 41.76 15.05 2.20
Kannur 22.46 45.34 19.92 12.29
Kasargod 36.76 46.11 4.98 12.15

Source: Compiled from primary data

It is evident from Table 3.7, that the education level of the fisherfolk,
particularly in Kannur, Kasargod and Alappuzha has to be improved. It is also clear
that education at graduate level is very less among the fisherfolk in Alappuzha,

Kasargod, Ernakulam and Kollam districts.

Table 3.8: Correspondence Table between Education and Districts

Education
pistnet gt%.tg Std. 9t0 12 | Technical | Nil G;tr'é’ii
Trivandrum 335 281 154 35 805
Kollam 232 315 56 27 630
Alappuzha 260 183 15 54 512
Ernakulam 284 159 25 20 488
Thrissur 181 139 56 11 387
Malappuram 344 277 52 11 684
Kozhikode 316 322 112 22 772
Kannur 53 107 47 29 236
Kasargode 118 148 16 39 321
Active Margin 2123 1931 533 248 4835

Source: Primary Data
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Summary
Proportion of Inertia Conﬂde\?acli Slngular
. . Singular , Chi .
Dimension Value Inertia Square Sig. Correlation
alu q Accounted . Standard
Cumulative -
for Deviation 2
1 192 .037 484 484 013 -.045
2 169 .029 375 .859 016
3 104 011 141 1.000
Total 076 | 369.184 | .0002 1.000 1.000

a. 24 degrees of freedom

Here, the attribute variable is education. For dlttebutes considered, the
correspondence analysisis is done between educatiamment and districts. The
Chi-square statistic is 369.184 and it is highngicant, because p< 0.05. so there

is very significant association between educati@t@inment in various districts.
3.7. Occupation

The family members of the respondents were caisgbinto 9 groups on
the basis of occupation. As shown in fig.3.8, 27p@r cent of the fisher folk are
engaged in fishing. (According to the Marine FiséerCensus of CMFRI, 2005,
62.43 per cent of the coastal fisher folk were vactishermen (full time). The
present study shows that the total number of famigmbers, including the
respondents, engaged in fishing and fishery relatdiities is only 38.06 per cent.
It requires, special mention, here, that the catedaily wage’ (17.37 per cent)
includes works in the landing centres, transpantatf fish and fishing implements,
distribution of ice blocks and repair of nets amdjiees. Nearly 9 per cent of the
fisher folk are engaged in fish vending and only21per cent were found engaged in
peeling works (seé\ppendix 7). According to the Marine Fisheries Census of
CMFRI, 2010, in Kerala, 69.07 per cent of the acfighermen (numbering 210496)
(pp-97-114) are engaged in fishing, 9.7 per cemtesgaged in Fish marketing and

4.67 per cent in peeling works.
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Fig. 3.6 Distribution of Family Members Based on the Quation
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Students constitute 17.41 per cent of the totahlver of family members
covered under the study; while 1.57 per cent isagad in teaching job. It is to be
highlighted that 23 per cent of the fisher folk &weally unemployed. Only 1.59 per
cent is government employees. The above figuretpgowards the fact that the
number of fisherfolk who are engaged in fishing amtivities directly related to
fishing is coming down considerably. A notable essaised in the FGDs was that
now youngsters are not interested in fishing; Eeghey remain idle, they are not
willing to go for fishing. One important reason p@ad out for this attitude is the

uncertain/ very poor earnings from this employment.

An analysis of the district-wise figures indicéitat except in Kasargod, the
number of persons engaged in fishing, fish vendind peeling works is less than
50 per cent of their total population. In Kasargsd,78 per cent of the fisherfolk are
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engaged in these types of activities. In the case of Kollam district, it is 43.49 per cent
while it is only 31.18 per cent in Trivandrum district. In some marine fishing
villages covered under the present study, the number of persons engaged in fishing,
fish vending and peeling is even less than 30 per cent. For instance, in Kovaam only
14.56 per cent of the fisherfolk are engaged in these works. Cheriakadavu in
Ernakulam (25.2 per cent), Pollethei in Alappuzha (27.78 per cent),and
Kadalundinagar in Maappuram (28.57 per cent) are examples.

Table 3.9: Correspondence Table between Occupation and District wise distribution

Occupation

it Fishing | Student Vstdhor Business | Peeling [ Teacher %%\{)t' Others| Nil l\ﬁ;trlg\;ﬁ
Trivandrum | 192 123 59 17 0 18 24 138 [ 234 | 805
Kollam 177 106 60 6 37 8 11 48 | 177 | 630
Alappuzha 125 85 39 2 6 5 6 93 | 151 | 512
Ernakulam 131 95 36 2 6 20 6 9 | 96 | 488
Thrissur 98 68 54 1 0 9 6 66 | 85 | 387
Malappuram | 189 141 55 5 0 5 10 | 136 | 144 | 685
Kozhikode 228 103 88 9 5 8 9 172 [ 150 | 772
Kannur 71 80 21 2 0 2 0 40 | 20 236
Kasargode 139 40 24 4 0 1 5 52 | 55 320
K\A‘;t'r;fn 1350 | 841 | 436 | 48 | 54 | 76 | 77 | 841 |1112| 4835

Source: Primary Data
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Summary
Proportion of Inertia Conflde\r;;:ﬁj Slngular
, , Singular . Chi .
Dimension Val Inertia Square Sig. Correlation
alue qu Accounted | | Standard :
for umulative Deviation
2
1 208 043 464 464 018 .068
2 142 .020 216 680 013
3 A1 012 132 813
4 .083 .007 075 .887
5 072 .005 .056 943
6 .057 .003 035 978
7 044 .002 021 .998
8 012 .000 .002 1.000
Total .093 | 450.102 | .0002 1.000 1.000

a. 64 degrees of freedom

Here, occupational distribution in various didiicis studied. For the

attributes considered, the correspondence andl/slene between occupation and

districts. The Chi-square statistic is 450.102 @nsl highly significant, because p<

0.05. So there is very significant association leefw occupational distribution

among the respondents and various districts.

Table 3.10Education and Occupation Cross Tabulation

Occupation

Total
Fishing | Students | Fish Vendors | Business | Peeling | Teacher | GovtJob | Daily wages | Nil

Up to 8 Std 700 500 180 10 20 0 0 90 623 | 2123

§  Upto9-12Std 500 200 171 3 14 0 20 650 373 | 1931
©
o

2 %?g;:;/o " 50 142 25 5 0 76 57 100 78 | 533

Nil 100 0 60 30 20 0 0 0 38 248

Total | 1350 842 436 48 54 76 77 840 1112 | 4835

Source: Primary Data
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Chi-Square Test

Value df Asymp. Sig. (2-sided)
Pearson Chi-Square 2343.58] 24 0.000
Likelihood Ratio 1805.960| 24 0.000
Linear-by-Linear Association 18.732 L .000
N of Valid Cases 4835

4 cells (11.1 per cent) have expected count less th
5. The minimum expected count is 2.46.

Statistical analysis showed highly significant (.01) relationship between
the level of education and occupation of the mesbevered under the study. (Chi-
square = 2343.58, df=24). Thus, it is evident frdme above that the level of
education and occupation are related. A comparisiothe figures relating to
education and occupation indicates that, 14.26ceet of those having graduation,
professional or technical qualification are empbtbye government departments or

schools.

The above analysis clearly brings into light thetfthat there is a change in
the way of thinking among the fisher folk as farthsir occupation is concerned.

Education also plays its role in this respect.
3.8. Monthly Income

The family members of the respondents were grougedive categories on
the basis of their individual income per month (8ppendix 8). The categorisation
shows that 49.72 per cent of them do not have regme. Of course, this represents
23 per cent having no occupation and 17.41 per steidients. As shown in fig.3.7,
the average monthly income of 35.1 per cent ofrttenbers is below Rs.5000.
Monthly income of 10.03 per cent of the family marsis between Rs.5000 and
Rs.10000 and 2.23 per cent have income of more Rs5000 per month. The
fishery sector earnings are highly uncertain, ofsg|asonal, and are not evenly

distributed within the sector; fishers who own Iso@nd/or fishing gear earn
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substantially more, in terms of net income, thaawctabourers paid a share of the
value of the catch.

Fig 3.7: Distribution of Family Members on the basis of iMialy Income
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Source: Primary Data

District-wise figures indicate that unemploymemhaang the fisherfolk is
higher (66.04 percent) in Kasargod district follalngy Malappuram (61.99 percent)
and Kozhikode (61.66 percent) districts respectivedee Appendix 8). The
intensity of unemployment is comparatively lower Ennakulam and Alappuzha
districts.
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Table 3.11:Correspondence Table between Monthly Income lewelDistrict wise

distribution
Monthly Income
District
Up to 5000 5001 — 1000( 10001 - 1500¢ Above 15000  Nil  [Active Margin
Trivandrum 262 83 53 83 324 805
|Kollam 246 108 25 8 243 630
Alappuzha 234 55 20 7 196 512
|Ernakulam 178 78 23 2 207 488
Thrissur 115 60 14 5 193 387
Malappuram 211 46 3 0 424 684
Kozhikode 264 30 0 476 772
Kannur 94 13 0 0 129 236
Kasargode 93 12 3 212 321
Active Margir 1697 485 141 108 2404 4835

Source: Primary Data

Summary
Proportion of Inertia Confidence Singular
. . Value
. . Singular . Chi .
Dimension Inertia Sig. .
Value Square Accounted Standard | Correlation
Cumulative -
for Deviation 2
1 296 .088 662 662 014 293
2 192 037 278 940 015
3 .086 .007 .056 996
4 023 .001 .004 1.000
Total 133 | 641.052 [.0002( 1.000 1.000
a. 32 degrees of freedom

A correspondence analysis of the monthly inconsgriution in various
districts is done. Here, the 4 dimensions conteabaformation on proportion of
inertia. The Chi-square statistic is 641.052 ands ithighly significant, because
p<0.05. So there is highly significant associati@miween the income distribution

pattern and various districts.
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Fig. 3.8: Bi-plot between Monthly Income and Districts
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Here, majority of respondents from Kozhikode amtyandrum earn below
5000 Rs as monthly income. Upto Rs. 15000, Kollawh &rivandrum districts have
more respondents who earn in this category. Faemmgcabove 15000 Rs per month,

Trivandrum have the most of the respondents.
3.9. Household Expenditure

The state of Kerala has achieved significant imenoents in material
condition of living, reflected in indicators of 3atdevelopment that are comparable
to that of many developing countries even though dtate’s per capita income is
comparatively lower. The monthly expenditure onddtems such as rice/wheat,
grocery, vegetables, fruits, milk and fish, eggaima&nd expenditure for education,
clothing and medicine, were collected from the oesjents. The data relating to this
indicates a poor level of intake by the fisherfofiKerala.
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3.10. Holding Bank Accounts

The study found that 93.43 per cent of the respondents have accounts with
banks or post offices (Appendix 9). It was found that 49.05 per cent of the
respondents have opened accounts with nationalised banks, 22.67 per cent with
scheduled banks, 20.38 per cent with cooperative banks and 1.33 per cent with post
offices. It is noted that 6.57 per cent of the respondents do not have bank account.
The fact that more than 90 per cent of the fisher folk maintain bank account isasign
of financial literacy among them. The district wise figures show that the number of
fisher folk who do not have bank account was highest in Malappuram (28.33 per
cent) followed by Trivandrum (12.22 per cent) and Thrissur (12.22 per cent)
respectively. In the case of Kollam, Ernakulam, Kozhikode and Kannur districts, all
the respondents were found having bank account.

Table 3.12: Correspondence Table between Bank Accounts and District wise

distribution
Bank Account

o Nationalized| Scheduled opggt-i ve OF;(f)iSée I\IOABCC?‘nk Ggrtig\jli(re]
Trivandrum 137 10 5 4 22 178
Kollam 75 23 51 3 0 152
Alappuzha 56 18 43 3 120
Ernakulam 12 53 54 1 120
Thrissur 53 21 3 2 11 90
Malappuram 50 7 29 0 34 120
Kozhikode 84 44 22 0 0 150
Kannur 3 53 0 0 60
Kasargode 43 9 5 1 2 60
':‘/I%tri;ﬁ] 515 238 216 14 69 1050

Source: Primary Data

Cochin University of Science and Technology (CUSAT) Dept. of Applied Economics




Sachin Pavithran A.P.

110
Summary
Proportion of Inertia Conf'de\?:ﬁj eSmgular
Dimension S\l;]glular Inertia SCh' Sig. Correlati
alue quare Accounted .| Standard |™Orrelaton
Cumulative -
for Deviation 2
1 551 303 577 577 .021 107
2 .345 119 226 .803 .027
3 315 .099 189 992
4 .067 .004 .008 1.000
Total 526 | 553.451 | .000e 1.000 1.000

a. 32 degrees of freedom

Here, Correspondence analysis between maintenance of bank accounts and

district wise distribution is done. The 5 attributes gives 4 dimensions, which are

accounted for the information totaling to unity. The Chi-square statistic gives

553.451 value. Here, p<0.05 and so there is highly significant association between

maintenance of bank accounts and district wise distribution.

Fig. 3.9: Bi- plot between Bank Accounts and Districts
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In the above figure 3.9, symmetrical normalizatisrshown. The analysis
between bank accounts and districts gives thatakgllAlappuzha, Malappuram and
Ernakulam have more number of respondents withpssadive bank accounts. For
Nationlaised banks, Trivandrum, Kozhikode, Kolland&lappuzha have the more
number of respondents. However, some respondemts Trhrissur, Malappuram
and Trivandrum do not hold a bank account, all ottistricts’ respondents hold
accounts in any category of banks selected.

3.11. Savings Pattern

Most of the people in the fishermen community dosave money but spent
it on the same day by consuming liquor or playiagds or by spending for other
purposes. During dry days some fisherman demandseynfor alcohol from his
wife. This may further lead to miserable situatia@m$ome, children, especially the
school going, are often the victims of this donesiblence. Data relating to the
amount of monthly savings of the respondents retieail 54.1 per cent of the
respondents do not have any savings. Out of th@ b@biseholds, 32.48 per cent
have monthly savings uptoRs. 1000. It was found t#&43 per cent of the
respondents were able to save an amount of monme Bs®l1000 per month
(Appendix 10).

Table 3.13Correspondence Table between Monthly saving antti@s

o Monthly Saving
District
Up to 1000( 1001 to 2000; Above 2000 Nil Active Margin|
Trivandrum 109 18 13 40 180
Kollam 38 8 2 102 150
Alappuzha 37 60 0 23 120
Ernakulam 59 5 2 54 120
Thrissur 3 2 0 85 90
Malappuram 25 7 11 77 120
Kozhikode 38 5 2 105 150
Kannur 9 0 0 51 60
Kasargode 23 6 0 31 60
Active Margin 341 111 30 568 1050

Source: Primary Data

Cochin University of Science and Technology (CUSAT) Dept. of Applied Economics



Sachin Pavithran A.P. 112

Summary
Proportion of Inertia Confidence Singular
: : Value
. . Singular , Chi .
Dimension Inertia Sig. .
Value Square Accounted Standard | Correlation
Cumulative -
for Deviation 2
1 526 277 636 636 029 394
2 .363 131 302 938 032
3 164 027 .062 1.000
Total 435 | 457.240 |.0002  1.000 1.000

a. 24 degrees of freedom

A correspondence analysis of the monthly savirgjridution in various
districts is done. Here, the 3 dimensions contabuhformation on proportion of
inertia. The Chi-square statistic is 457.240 arsdist highly significant, because
p<0.05. So there is highly significant associatimiween the saving distribution

pattern and various districts.
3.12. Indebtedness

Mainly owing to the uncertainty and seasonal retof occupation, poor
earnings, lack of saving habits, fishermen areddrto borrow money for different
purposes. Loan facilities are not availed to thigerate fishermen from financial
institutions due to lack of awareness, incapabilityproviding collateral security
and inherent non-repayment characteristics. Hethes, depend on money lenders
to meet day-to-day expenses at an exorbitant faileterest. The study found that
53.33 per cent of the respondents have borrowedsféor meeting their household
expenditure Appendix 11). The remaining 46.67 per cent of the respondeéntsot
have any borrowings. It is evident that nearly 25 pent of the households have
debt amounting to more than Rs. 1 lakh. The buafeimdebtedness was high in
Trivandrum district (78.33 per cent) which is falled by Kollam district (68 per
cent).
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It was reported during the FGDs that the fish weadorrow money from
the money lenders in the landing centre at unbatikvhigher rate of interest. In the
morning they collect Rs. 950 (Rupees Nine Hundradl FEfty only) for which they
return Rs.1000 (Rupees One Thousand Only) in tleairy. It means that the rate

of interest is 1921 per cent p.a.

The fisher-folk were found depending mostly on tw®perative banks or
cooperative societies for borrowing money. It wasnid that 26 per cent of the
respondents have borrowed from cooperative banksaceties and 5.14 per cent
availed financial support from the National Backwvatlasses Development and
Finance Corporation. Only 2.67 per cent of thalteéspondents borrowed from the
nationalised banks. On the other hand, 7.71 parafethe respondents were found

borrowing from money lenders.
For analysing borrowings, Multinomial Regressicasvdone.

Table 3.14: Mutinomial Regression on Districts to Borrowings déb Fitting

Information
Mode] F'.tt'ng Likelihood Ratio Tests
Model Criteria
-2 Log Likelihood| Chi-Square df Sig.
Intercept Only 448.594
263.150 40 .000
|Fina| 185.445
Table 3.15Goodness-of-Fit
Chi-Square df Sig.
Pearson .000
Deviance .000

Here, categorical variable is borrowings. it ie thdependent variable and
district is the dependent variable. If we considaly extraneous factor and fit a

model, it will not be apt, as there is no measdirg@gnificance.
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Table 3.16Pseudo

R-Square
Cox and Snell 222
Nagelkerke 225
McFadden .059

Here, as per Cox and Snell method, borrowings dgd&2per cent

information on district. Similarly, Nagelkerke pides 22.5per cent and McFadden
provides 5.9per cent.

Table 3. 17Likelihood Ratio Tests

Mode_l F'.tt'ng Likelihood Ratio Tests
Criteria
Effect 2 Log Likelihood
-2 Log Likelihoo . )
of Reduced Mode Chi-Square df Sig.
Intercept 185.448 .000 0 :
|Borrowings 448.594 263.150 40 .000

The chi-square statistic is the difference in -g-i&elihoods between the fir
model and a reduced model. The reduced modelnseidiby onitting an effect fror
the final model. The null hypothesis is that altgraeters of that effect are 0.

a. This reduced model is equivalent to the finadeldbecause omitting the eff
does not increase the degrees of freedom.

Here, p<0.05 and there is a highly significant oagdion between
Borrowings and district, Chi-square statistic i8S 260.
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Table 3.18Parameter Estimates

District® B Std. Error | Wald | df | Sig.
Intercept .208 216 .928 1 |.335
[Borrowings=1] .289 402 517 1 1.472
[Borrowings=2] -.208 448 215 1 |.643
Kollam [Borrowings=3] -1.306 |.844 2393 |1 |.122
[Borrowings=4] =747 .399 3.494 |1 |.062
[Borrowings=5] -.726 .280 6.733 |1 |.009
[Borrowings=6] | 0" 0
Intercept 344 .209 2.697 |1 |.101
[Borrowings=1] -.786 476 2726 |1 |.099
[Borrowings=2] -.076 424 .032 1 .859
Alappuzha [Borrowings=3] -2.136 |1.100 3.767 |1 |.052
[Borrowings=4] -1.037 |.411 6.369 |1 |.012
[Borrowings=5] -1.516 |.307 24416 |1 |.000
[Borrowings=6] | Q" 0
Intercept .880 190 21.333 |1 |.000
[Borrowings=1] -1.573 |.501 9.873 |1 |.002
[Borrowings=2] -1.653 |.529 9.762 |1 |.002
Ernakulam [Borrowings=3] -1.978 |.838 5568 |1 |.018
[Borrowings=4] -2.448 |.527 21.567 |1 |.000
[Borrowings=5] -3.519 |.464 57.630 |1 |.000
[Borrowings=6] | Q" 0
Intercept .025 225 .013 1 |.910
[Borrowings=1] -.467 483 .936 1 .333
[Borrowings=2] -.981 572 2937 |1 |.087
Thrissur [Borrowings=3] -.208 .646 103 1 .748
[Borrowings=4] -1.412 |.509 7.694 |1 .006
[Borrowings=5] -1.237 |.320 14928 |1 .000
[Borrowings=6] | 0" 0
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District® B Std. Error | Wald | df | Sig.
Intercept 952 189 25476 | 1 | .000
[Borrowings=1] -2.492 .664 14.104 1 | .000
[Borrowings=2] -1.907 .559 11639 1 | .001

Malappuram | [Borrowings=3] | -22.081 .000 . 1 :
[Borrowings=4] -2.520 527 22.912| 1 | .000
[Borrowings=5] -3.591 463 60.214 | 1 | .000

[Borrowings=6] o° . . o .
Intercept 464 204 5.145 | 1 | .023
[Borrowings=1] -.905 A74 3.655 | 1| .056
[Borrowings=2] -.084 414 041 | 1| .839
Kozhikode [Borrowings=3] -.869 677 1.647 | 1| .199
[Borrowings=4] -.697 .369 3.572 | 1| .059
[Borrowings=5] -1.283 284 20.412 | 1 | .000

[Borrowings=6] o° . . ol .
Intercept -.573 267 4610 | 1 | .032
[Borrowings=1] -.457 .585 610 | 1 | .435
[Borrowings=2] -1.299 .805 2.605 | 1| .107
Kannur [Borrowings=3] -1.219 1.113 1.201 | 1| .273
[Borrowings=4] -.303 461 431 | 1] .511
[Borrowings=5] -.863 .365 5594 1 .018

[Borrowings=6] o° . . o .
Intercept -.296 245 1460 | 1 | .227
[Borrowings=1] .365 445 673 | 1| 412
[Borrowings=2] -1.576 .798 3.897 | 1| .048
Kasargode [Borrowings=3] -.802 .853 .886 | 1| .347
[Borrowings=4] -1.090 518 4426 | 1| .035
[Borrowings=5] -2.343 489 22.994 | 1  .000

[Borrowings=6] o° 0

Here, there are 6 categories of borrowings, narbelyptoRs 25000),2( from
Rs 25001 to Rs 50000), 3 (Rs 50000- Rs 75000) s478001 to Rs 1,00,0000), 5
(Rs 100,001 and above), and 6 (no borrowings). dfaikh, borrowing level 5 is
significant (p=0.009, which is less than 0.05)Alappuzha, borrowing 4 and 5 are
significant with p<0.05. Here, B values are -1.087d -1.516 respectively. In

Cochin University of Science and Technology (CUSAT) Dept. of Applied Economics



Sachin Pavithran A.P. 117

Ernakulam and Malappuram relation between districts and all the borrowing levels
are significant. In Thrissur borrowing levels of 2,4 and 5 are significantly related to
the district. In Kozhikode, apart from 2 and 3 levels of borrowings all others are
significantly related to the district. In Kannur there is a significant relation between
borrowing level 5 and the district. In Kasargode, borrowing levels 2,4 and 5 are
significantly related to the district.

3.13. Land Holdings

The data relating to land holdings of the respondents brings into light the fact
that 2.76 per cent (29 households) do not own land. As shown in Table 3.19, out of
the 1050 households, 90.19 per cent have own land, but less than 10 cents. Only
2.38 per cent has land holdings above 15 cents.

Table 3.19: Distribution of House Holds According to Ownership on Land

Area (Cent) of land No. of Respondents Per centage
Upto 5 cents 687 65.43
5to 10 cents 260 24.76
10 to 15 cents 49 4.67
Above 15 cents 25 2.38
Nil 29 2.76

Total 1050 100.00

Source: Primary Data

The district wise details on land holdings of the fisherfolk shows that the

percentage of landless fisherfolk is higher in Thrissur district (5.56 per cent)
followed by Alappuzha and Malappuram districts (5 per cent each) (see
Appendix.12). Percentage share of landless fisher-folk isless in Trivandrum district
(0.56 per cent).
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Table 3.20Correspondence Table between Land Ownership andiddés
Land Ownership
District | ypto5 | 5t010 | 10to 15 | Above 15 i | Active
Cents Cents Cents Cents Margin
Trivandrum 145 27 6 1 1 180
Kollam 69 66 7 5 3 150
Alappuzha 67 35 8 4 6 120
Ernakulam 104 10 2 0 4 120
Thrissur 28 37 10 10 5 90
Malappuran 51 54 5 4 6 120
Kozhikode 132 14 1 0 3 150
Kannur 47 3 0 1 60
Kasargode 44 7 1 0 60
Q‘;t;‘é?n 687 260 49 25 20 | 1050
Source: Primary Data
Summary
Proportion of Inertia Confide\r;;:ﬁj Singular
Dimension S{? gular Inertia Chi Sig. .
alue Square Accounted | standarg |Correlation
for Cumulative Deviation 2
1 431 186 833 833 027 .096
2 154 .024 107 940 .040
3 100 010 .045 984
4 059 .004 016 1.000
Total 223 | 234.475| .0002 [ 1.000 1.000

a. 32 degrees of freedom

A correspondence analysis of the land ownershiarious districts is done.
Here, the 4 dimensions contribute information eoapprtion of inertia. The Chi-
square statistic is 234.475 and its is highly digant, because p<0.05. So there is

highly significant association between the land ership and various districts.
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Fig. 3.10: Bi-plot between Land Ownership and Districts
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In the above Bi-plot, upto 5 cents, the respondents from Trivandrum,
Ernakulam and K ozhikode were the most. From 5 to 10 cents, Thrissur, Maappuram
and Kollam districts dominated and after that the land ownership distribution was
somewhat similar everywhere.

3.14. Housing and Sanitation Facilities

The data shows that 93.14 per cent of the respondents have their own house
and the remaining are staying in rented houses. The percentage of homeless
fisherfolk is higher in Kollam district (11.33 per cent) followed by Thrissur district
(11.11 per cent) (See Appendix 13). The position of Alappuzha district is better in

this respect; 97.5 per cent of the respondents have their own houses.

Cochin University of Science and Technology (CUSAT) Dept. of Applied Economics



Sachin Pavithran A.P. 120

Fig. 3.11 Bar Chart between House Ownership and Districts
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From the above bar graph, (Figure 3.11) it is ewidcthat majority of the
respondents owned their houses and had adequatatisanfacilities. In Kollam
and Kozhikode, most of the houses (166 and l46orelmts respectively) were
owned by the respondents. Sameway, again in Trivaménd Kollam the number
of rented houses among the respondents are the Alloglong the coastal districts,
the graph shows that there is very high differefmdween the number of

respondents who own and who rents the houses.
3.15. Type of Roof

The classification of the residential houses @f tbspondents based on the
type of roofing is depicted in fig.3.12. As it ikear that 48 per cent of the fisherfolk
covered under the study are residing in concretlelibgs; 28.28 per cent in tiled

houses. It is to be noted that 2.86 per cent &iding in huts.
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Fig. 3.12 Distribution of Houses According to Roofing Patte
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It is found that 70 per cent of the fisher-folkTinvandrum district reside in
concrete houses while this percentage is only 1m38ozhikode district (See
Appendix 14). In the coastal area of Kozhikode district, 64p@Tf cent of the fisher-
folk’s houses are with tiled roof. It is also to lighlighted, here, that 41.67 per cent
of the fisher-folk live in Thatched houses and aeot per cent in huts in the case
of Kannur district. In the coastal area of Thrisslistrict, 37.78 per cent of the

fisher-folk have only thatched houses.
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Table 3.21Correspondence Table between Roof Types and Dsstric

o Roof Type
District
Hut Thatched Tiled Concrete | Active Margin
Trivandrum 5 22 27 126 180
Kollam 6 52 8 84 150
Alappuzha 6 23 27 64 120
Ernakulam 1 11 58 50 120
Thrissur 0 34 16 40 90
Malappuram 4 11 37 68 120
Kozhikode 1 29 97 23 150
Kannur 3 25 5 27 60
Kasargode 4 11 22 23 60
Active Margin 30 218 297 505 1050

Source: Primary Data

Summary
Proportion of Inertia Conflde\r;;:ﬁj Slngular
, , Singular . Chi .
Dimension Val Inertia s Sig. Correlati
alue quare Accounted | .| Standard |~Orretation
f umulative Deviat
or eviation 2
1 434 188 719 719 .028 -.024
2 253 .064 244 .962 .030
3 .099 010 .038 1.000
Total 262 | 275.056 | .0002 1.000 1.000

a. 24 degrees of freedom

Statistical analysis showed highly significant (®.01) relationship between
the level roof type and districts covered understuely. (Chi-square = 275.056, and
p<0.05). Thus, it is evident from the above thatld#vel of roofing type and districts
are related.
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Fig. 3.13 Bi-plot between Roof Type and Districts
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From the bi- plot graph 3.13, it is evident thajomity of the respondents
use concrete or tiled roofing across the distrsetiected. Here, concrete roofing is
dominant in Trivandrum, Kollam, Alappuzha and Madamm. Tiled roofing is
found more in Ernakulam, Kozhikode and Kasargodatdhed and hut roofings are
found less considerably, however, thatched roofgfound more in Kollam,

Thrissur and Kannur more than the other districts.
3.16. Plinth Area of Houses

The households covered under the study were aadedanto three groups,
viz., houses with plinth area upto 500 sq.ft., 5Q000 sq.ft. and above 1000 sq.ft.
Accordingly, 60 per cent of the houses were fouadtiny under the first category,
33 per cent under the second category and the mexgai per cent under the third
category (Sedppendix 15).
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Table 3.22Correspondence Table between Plinth Area and Ristri

o Plinth Area
District : -
Upto 500 | 500 -1000 | Above 1000 | Active Margin
Trivandrum 96 80 3 179
Kollam 62 72 16 150
Alappuzha 94 23 120
Ernakulam 107 13 120
Thrissur 38 26 26 90
Malappuram 66 50 4 120
Kozhikode 79 54 17 150
Kannur 52 6 2 60
Kasargode 36 23 60
Active Margin 630 347 72 1049
Source: Primary Data
Summary
Proportion of Inertia Confidence Singular
: : Value
. .| Singular .| Chi .
Dimension Inertia Sig. .
Value Square Accounted Standard | Correlation
Cumulative o
for Deviation )
1 357 A27 672 672 .028 330
2 249 .062 328 1.000 033
Total 189 [198.728(.0002| 1.000 1.000

a. 16 degrees of freedom

In the correspondence test analysis, it was fotmad a majority of the

respondents belonged to the category of holdingnéhmarea less than 500 sq ft. The
Chi-square test shows 198.728 statistic value. H®er@.05, so we can conclude that

there is very significant relation between the thliarea and districts.
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3.17. Type of Flooring

Mostly the fisherfolk houses were found using cenioring. It was found

that 68.76 per cent of the houses surveyed haverteifiooring, 18.95 per cent have

used floor tiles and in 9.15 per cent houses, certites or marbles were used. Only

3.14 per cent of the houses were found having roading (SeeAppendix 16).

Table 3.23Correspondence Table between Flooring and Districts

Flooring
District i
Mud | Cementl Mosaic| Tiled | Marble | Granite GCt'V.e
argin
Trivandrum 3 109 12 53 2 1 180
Kollam 1 119 5 21 4 0 150
Alappuzha 1 90 3 26 0 0 120
Ernakulam 0 75 9 34 2 0 120
Thrissur 11 61 0 10 4 4 90
Malappurany 6 85 2 23 4 0 120
Kozhikode 3 87 27 29 4 0 150
Kannur 4 54 0 2 0 0 60
Kasargode 4 42 1 12 0 60
Active 33 | 722 | 59 | 199 | 32 5 1050
Margin
Source: Primary Data
Summary
Proportion of Inertia Confide\?;:li eSinguIar
, , Singular , Chi ,
Dimension Inertia Sig. .
Value Square Accounted | Standard [Correlation
Cumulative L
for Deviation 2
1 341 116 489 489 .031 .349
2 238 .057 239 728 039
3 202 041 A72 901
4 141 .020 .084 985
5 .061 .004 015 1.000
Total 237 | 249.163 | .0002 1.000 1.000

a. 40 degrees of freedom
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Here, the statistical analysis shows a Chi-squesieie of 249.163 and
p<0.05. the proportion of inertia is accounted lynrensions, making a totality.
There is very high significant association betwésn type of flooring and district

wise distribution.
3.18. Electrification

The data relating to electrification of housesaastal areas shows that 95.71
per cent of the houses are electrified. DistrickaMigures show that 11.67 per cent
of the houses in the coastal area of Kannur dis8i67 per cent in Kozhikode, 7.78
per cent in Thrissur, 4.17 per cent in Malappurdr83 per cent in Ernakulam, 3.33
per cent in Kasargod, 2.5 per cent in Alappuzh@y per cent in Trivandrum and
0.67 per cent in Kollam districts are not eleatdfi(SeeAppendix 17). Low voltage
and voltage fluctuations are the common problemeday the inhabitants of the
coastal area. Establishment of transformers alaiig lime extension/ conversion is

required.

Table 3.24District and Electrification Crosstabulation

Electrification
District Count Total
Yes No
Trivandrum 177 3 180
Kollam 149 1 150
Alappuzha 117 3 120
Ernakulam 116 4 120
Thrissur 83 7 90
Malappuram 115 5 120
Kozhikode 137 13 150
Kannur 53 7 60
Kasargode 58 2 60
Total 1005 45 1050

Source: Primary Data
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Chi-Square Tests

Vaue Df Asyrrslﬁj.g)g. (2
Pearson Chi-Square 26.797% 8 .001
Likelihood Ratio 25.913 8 .001
Linear-by-Linear Association 15.394 1 .000
N of Valid Cases 1050

a. 3 cells (16.7per cent) have expected count less than 5. The minimum expected
count is 2.57.

Here, the Chi-square test is done, for which the obtained statistic is 26.79 and
df= 8. Here, p<0.05 and so we can conclude there is highly significant association
between the electricity facility availability and the district wise distribution. In al
the districts, majority of the respondents had availed the electricity facility. Out of
1050 respondents, only 45 of them did not had electricity facilities in their houses.

3.19. Sour ce of Drinking Water

Timely availability of safe drinking water is a serious concern of the coasta
fisher-folk in Kerala. The data relating to the sources of drinking water shows that
41.62 per cent of the respondents covered under the present study depend on public
tap for collecting drinking water. As given in Table. 3.25, 24.76 per cent do collect
from potable water sources, 13.24 per cent from the wells.

Table 3.25: Distribution Based on Source of Drinking Water

Source of Drinking Water Nos. Percentage

Pond 19 181
Well 139 13.24
Potable Water 260 24.76
Public Tap 437 41.62
Purchased Water 69 6.57
Borewell 126 12.00

Total 1050 100

Source: Primary Data
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The percentage share of households collectingidgnwater from sources
like ponds and potable water is 26.57. Moreoves/ Ger cent of the households
buy drinking water. These sources, of course, asgehe concern about the health
conditions of the fisherfolk in the coastal arealod state. Besides this, the money
spent for the purchase of drinking water also @addbe living cost of the people in

this area. The district-wise figures are giveppendix 18.

As reported in the FGDs, most of the drinking waejects commissioned
for coastal area is not functioning well. In sonl@cps, capacity of pumping station
and overhead tank is seen as not compatible wigpert to quantity of water
demanded by the project area. In some cases, p&lipies aren’t in a position to
withstand higher water pressure. Lack of servi¢hgmotor pumps is also a major
reason for the failure of the project. Accordingthie fisherfolk, the Jalanidhi project
is a failure in many places due to the conditicat tihe operation and maintenance

cost has to be met by the user community.

Table 3.26 Correspondence Table between Drinking Water arstriots

Drinking water
pistrict Pond | Well PVc\J/r;?ebrle P.ltfggc Pk',:g,‘{:fe( Borewell thrlglen

Trivandrum| 2 15 43 88 3 29 180
Kollam 1 1 53 84 10 1 150
Alappuzha 3 31 2 40 15 29 120
Ernakulam 2 4 8 92 14 0 120
Thrissur 0 4 15 61 0 10 90
Malappuranp 2 57 21 14 9 17 120
Kozhikode 3 12 109 8 1 17 150
Kannur 4 1 3 31 13 8 60
Kasargode 2 14 6 19 4 15 60
Active 19 | 139 | 260 437 69 126 | 1050
Margin

Source: Primary Data
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Summary
Proportion of Inertia Conflde\r;;:ﬁj Slngular
, , Singular . Chi ,
Dimension Val Inertia Square Sig. Correlation
alue qu Accounted .| Standard :
Cumulative -
for Deviation 2
1 524 274 452 452 024 104
2 502 252 415 .868 .028
3 206 .042 070 937
4 192 037 .060 .998
5 .037 .001 .002 1.000
Total 607 | 636.957 | .0002 1.000 1.000

In the above correspondence test analysis bettixeedrinking water facility
available and the districts, it was found that ¢hera significant association between
them. The Chi-square statistic is 636.957 and 0.0

Fig. 3.14 Bi-plot between Availability of Drinking Water drDistricts
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A majority of them (41.62 per cent, mostly in Tandrum) used public tab,
while 24.76 percent (mostly in Kozhikode) used ptgavater. 139 respondents had
well, and 126 had borewell facilities. Only a vdeyv depends on pond as a source
of drinking water.

3.20. Fuel Used for Cooking

The most common fuel used by the fisherfolk hodsegsooking is LPG. It
was found that 36.19 per cent of the respondengétmlds use LPG ; 26.76 per cent
use a combination of firewood and LPG; 16.1 pet cse firewood; 10.38 per cent
use the combination of firewood, LPG and electyid¢dr the purpose of cooking.
The remaining households use Kerosene and fire®edAppendix 19).

Table 3.27Correspondence Table between Fuel Types and Osstric

Fuel
P rewood Gas| & | irewood Kerosenq o actve
Kerosene Kerosensg

Trivandrum 14 107 2 1 48 8 180
Kollam 1 34 3 72 4 36 150
Alappuzha 10 18 6 63 5 18 120
Ernakulam 7 46 16 25 1 25 120
Thrissur 35 45 4 3 0 3 90
Malappurany 36 39 8 27 3 7 120
Kozhikode 35 46 1 66 1 1 150
Kannur 8 33 5 6 1 7 60
Kasargode 23 12 2 18 1 4 60
ﬁa(;tir\éien 169 | 380 | 47 281 64 109 | 1050

Source: Primary Data
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Summary
Proportion of Inertia Conﬂde\?acleu Smgular
. .| Singular , Chi :
Dimension N Inertia Sig. .
alue Square Accounted .| Standard | Correlation
Cumulative L
for Deviation 2
1 9536 | .287 9521 521 024 205
2 404 | 163 296 817 025
3 281 079 143 .960
4 113 | 013 023 983
5 096 | .009 017 1.000
Total 552 [579.193|.0002| 1.000 1.000

a. 40 degrees of freedom

For the statistical analysis done between thelahility of fuel and districts,
it was found that there is a highly significant asation between them. The Chi-
square statistic is 579.193 and p<0.05 here. Theee5 dimensions which are
accounted for in the proportion of inertia, prowigliinformation about the district

wise distribution.
3.21. Lavatory Facilities

The type of lavatory used is an indicator of tigginic condition existing in
the residential house. Data relating to the tgbelavatory available in the
respondents’ residential houses show that 65.38querof the houses covered under

the study have hygienic type of lavatories.
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Fig. 3.15 Distribution of Houses According to Type of Lawgt
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From fig. 3.15, it is clear that 34.67 per centtloé¢ houses do not have
hygienic type of lavatories. The condition of 6@ cent of the houses is very poor
as far as the lavatory facility is concerned. Distwise data shows (Segppendix
20) that lavatory facilities are very poor in the mar fishing villages of Kannur
district. Here, only 26.67 per cent houses havattay with septic tanks. In the case
of Alappuzha(50 per cent) and Kollam (56.67 pertalso the position is not good.
It is found that 78.33 per cent of houses in tkaifig villages of Kasargod, 78 per
cent in Kozhikode, 76.67 per cent in Ernakulam,Z22r cent in Trivandrum have

lavatory with septic tanks.

These figure indicate that there is an urgent rteeinprove the hygienic
conditions in the marine fishery villages of Keralde data relating to the sources

of drinking water too support this argument.

The participants of the FGDs highlighted the needhave proper drainage
facilities in all the fishing villages in Kerala.réper drainages are essential in
maintaining the hygiene and sanitary conditionshia fishing villages. They also

prevent water logging during monsoons. Absenceropgr drainage system can
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result in aggravating the ill-effects of water lagggsuch as spreading of diseases. In

Kerala, there are about 80-90 fishing villages WHaxck proper drainage facilities.

Total sanitation program is essential for the entishing villages of the State to

keep the fishing villages under good sanitary aygldnic conditions.

Table 3.28Correspondence Table between Lavatory Types artdddss

o Lavatory
District : : : : _ :
Open Air | Hung Latrine| Ring Septic Tank| Active Margin|
Trivandrum 7 33 10 130 180
Kollam 0 1 64 85 150
Alappuzha 0 3 57 60 120
Ernakulam 0 2 26 92 120
Thrissur 0 1 31 58 90
Malappuram 0 9 30 81 120
Kozhikode 0 1 32 117 150
Kannur 0 11 33 16 60
Kasargode 0 0 13 47 60
Active Margin| 7 61 296 686 1050
Source: Primary Data
Summary
Proportion of Inertia Confidence Singular
. . Value
. . Singular . Chi .
Dimension v Inertia Sig. .
alue Square Accounted Standard | Correlation
Cumulative -
for Deviation 2

1 381 145 645 645 028 -.061

2 274 075 333 979 .030

3 .070 .005 021 1.000

Total 225 |236.298 | .0002 | 1.000 1.000

a. 24 degrees of freedom
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In the above analysis, the Chi-square statistR3&298 and p<0.05 making

it possible for a highly significant associationtween the type of lavatory
distributed in the districts.

Fig 3.16 Bi-plot between Lavatory type and Districts
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The above Bi-plot graph (Figure 3.16) shows tharoair system is not at
all practised except in a very few areas. Trivangrivialappuram and Kollam are
the districts with most of the respondents availingseptic tank facilities. Ring

latrine and hung latrines are also somewhat eqdadtyibuted across the districts.
3.22. Expenditure on Liquor, Smoking and Gambling

Consumption of liquor is a serious social eviltthas spread among the
people of Kerala. The consequences are very higingrthe low income class of
people. This habit, ultimately, affects the peaktdiie of the families and the
society, living standards of the people, educatibthe children, and the character
of the children. The data reveal that 43 per cdrthe fisherfolk consume liquor

regularly (SeeAppendix 21). However, it is noted that expenditure on ganwpli
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and smoking is comparatively lesser. It was foumat only 1.81 per cent of the
respondents spent money for gambling and in the oasmoking, it is 8.48 per
cent. The habit of using intoxicative other thaqubr exists among 16.57 per cent of
the fisher folk in Kerala. This mainly represenitewing of pan. For the calculation
of this percentage, only the number of respond@ets1050) has been considered;

the total number of family members is not considere

Liqguor consumption is found very high among thghérfolk in Kollam
(82.67 per cent) and Trivandrum (79.44 per cerdiridis. The habits of consuming
liquor, smoking and gambling was found nil among tisher folk of Malappuram
district, whereas 16.67 per cent of them use icaiiie like pan. In Trivandrum
district, monthly expenditure for liquor is moreathRs.1000 in the case of 53.3 per

cent of the respondents.

A very important observation made from the datiéected is that only 8.48
per cent of the 1050 respondents covered undesttisy have the habit of smoking.
But, this habit was found more among the fisherfollAlappuzha (35 per cent) and
Kannur (21.67 per cent) districts respectively. Tabit of smoking was found

lesser among the fisherfolk in Thrissur, Malappusard Kozhikode districts.
3.23. Fishing Category of the Respondents

The respondents are classified into three grougs Traditional, Acquired
and Migrant fishermen. As shown iAppendix 22 93.81 per cent of the
respondents are traditional fishermen. Traditiondliey are engaged in fishing and
they use mostly traditional crafts and gears fehifig. It is found that 3.14 per cent

fall under the category of acquired and 3.05 pat nader the category of migrant.
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Table 3.29Correspondence Table between Fishing Category dstti@s

o Fishing Category
District
Traditional Acquired Migrant Active Margin

Trivandrum 176 1 3 180
Kollam 145 5 0 150
Alappuzha 115 4 1 120
Ernakulam 104 7 9 120
Thrissur 90 0 0 90
Malappuram 111 4 5 120
Kozhikode 144 4 2 150
Kannur 54 4 2 60
Kasargode 46 4 10 60

Active Margin 985 33 32 1050

Source: Primary Data

Summary
Proportion of Inertia Conflde\r;;:ﬁj Slngular
, , Singular . Chi .
Dimension Val Inertia s Sig. Correlati
alue quare Accounted .| Standard |~Orretation
Cumulative -
for Deviation 2
1 253 .064 905 905 044 .064
2 .082 .007 095 1.000 .030
Total 071 | 74.546 | .0002 1.000 1.000

a. 16 degrees of freedom

Considering the fishing category of the responsl@aiross the districts, the
Chi-square vale is 74.546 and p<0.05. so, theie hgghly significant association

between the category of fisher folk and the distsise distribution.
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Fig. 3.17 Bi-plot between Fishing Category and Districts
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The majority of the respondents belonged to tiawkt fisher folk category,
with a majority of them from Kozhikode, TrivandrunKollam, Alappuzha,
Ernakulam and Malappuram. Acquired fisher folk Ingied mainly to Ernakulam

and Migrant fisher folk had amajority in Kasaragod.
3.24. Type of Participation in Fishing

The data relating to the type of participationfishing indicates that 55.43
per cent of the fisherfolk are working as a mentdfes team (see Appendix 23). It
was found that 13.05 per cent represent fishermega@ing to the sea alone. During
the survey and in the FGDs, the respondents exqudinat, whenever they go for
fishing in a team of 20 to 40 members, so many aidges are there. At the same
time, if there is no catch, the owner has to bezavii loss. In the case of lone

fishermen, the catch will be very limited and tighérman, usually, does not move
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far from the shore. The data also indicate thab3per cent of the respondents do

not go for fishing at all. They are engaged in otivities only.

The data shows that, lonely fishermen are moi€aisargod district (30 per
cent) followed by Alappuzha district ( 25.83 pengelLonely fishing is very less in
Kollam district (4.67 per cent) (ségpendix 23).

Table 3.30Correspondence Table between Participation TypeRistticts

Participation
District
Partner Lonely Not Applicable | Active Margin
Trivandrum 110 9 61 180
Kollam 89 7 54 150
Alappuzha 58 31 31 120
Ernakulam 62 18 40 120
Thrissur 50 14 26 90
Malappuram 73 16 31 120
Kozhikode 88 13 49 150
Kannur 30 11 19 60
Kasargode 22 18 20 60
Active Margin 582 137 331 1050

Source: Primary Data

Summary
Proportion of Inertia Conflde\rg,leij eSlnguIar
Di : Singular . Chi :
imension| =\ Inertia Squar Sig. Correlation
alue quare Accounted .| Standard | “OrTelalio
Cumulative L
for Deviation 2
1 234 .055 930 930 032 -.052
2 .064 .004 070 1.000 .030
Total .059 | 61.632 | .0002 [ 1.000 1.000
a. 16 degrees of freedom
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The above analysis shows that Chi-square test value is 61.632 and p<0.05,
making it possible for a significant association between the type of participation if
fisherfolk and the districts. Here, 2 dimensions provide the information accounted
for the districts.

3.25.Type of Fishing Vessdl Used by the Respondents

The fishing vessels used by the respondents are categorised into mechanised
fishing crafts, motorised crafts, valloms with OBMs, canoe and others. As shown in
Table 3.31, only 6.48 per cent of the fishermen are working in mechanised crafts.
During the survey, it was observed that they are working in such crafts as labourers
whose wages are based on the catch only. It is also to be noted that 31.52 per cent of
the respondents (or their husbands in the case of females) were not at al going to the
seafor fishing (See Appendix 24).

Table 3.31: Type of Fishing Vessel Used

Sl. No. Fishing Vessel Nos. Per centage
1 Canoe 97 9.24
2 Valom (OMBS) 294 28.00
3. Motorized craft(OBM) 211 20.10
4 Mechanized craft 68 6.48
5 Others 49 4.67
6. Nil 331 31.52

Source: Primary data

As shown in Table 3.31, 28 per cent of the respondents are using vallom
(country craft) and 13.91 per cent are using small crafts such as canoe, catamaram,
thermocol boats, etc. These figures indicate that majority of the fishermen in Kerala

represent traditional fishermen.
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Table 3.32Correspondence Table between Fishing Vessel TypkeBstricts

Fishing Vessel

pstnet Canoe| Vallam |Motorizeq Megk;g?tize( Others| Nil thrlglen
Trivandrum| 14 63 41 0 1 61 180
|[Kollam 4 40 22 26 4 54 150
Alappuzha 14 23 30 4 18 31 120
|Ernakulam | 14 10 36 17 3 40 120
Thrissur 13 46 4 0 1 26 90
Malappurany 14 41 20 9 5 31 120
Kozhikode 11 34 41 12 3 49 150
Kannur 8 19 11 0 3 19 60
Kasargode 5 18 6 0 11 20 60

Sgtr'gﬁ] 97 | 204 | 211 68 49 | 331 | 1050

Source: Primary Data

Summary
Proportion of Inertia Conﬂde\r/];leij eSlnguIar
Di . Singular . Chi .
imension| =\, 4 Inertia Squar Sig. Correlation
alue quare Accounted .| Standard |“orrefatio
Cumulative o
for Deviation 2
1 .309 .096 451 451 .025 .099
2 .265 .070 332 783 .036
3 182 .033 .156 .939
4 103 .011 .050 .989
5 .047 .002 .011 1.000
Total 212 | 222.369 | .0002 1.000 1.000

a. 40 degrees of freedom
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In the case of type of fishing vessels used byrdspondents across the
districts, the Chi-square statistic is obtained2d2.369 and p<0.05, making the
relationship between the two factors highly sigraft.

Fig. 3.18:Bi-plot between Fishing Vessels and Districts
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The above bi-plot graph (Figure 3.18) shows tladlwn or motorised fishing
boats are used by the majority of respondentsignregard for vallam, Trivandrum,
Kollam ,Alappuzha, Thrissur, Mappuram and Kozhikbde&e the majority of users.
For motorised fishing vessels, Trivandrum, AlapmyzBrnakulam and Kozhikode
have majority of users. A vast majority of 331 @sgents do not use any vessels on

their own they are either the fishing labourers threyare not engaged in active
fishing.
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3.26. Fishing Gears Used

Gillnet is found to be the commonly used gear hg fishermen in the
coastal districts of Kerala. It was found that 45ger cent of the respondents use
gilinet for fishing in the marine sector (S&@pendix 25). It was also found that
31.52 per cent of the respondents do not use aay @ they are not directly
engaged in marine fishing. Approximately, 9 pertagnthem use hooks and lines,
while the number of respondents who were usingepsese and trawl net was very

less (7.71 per cent and 6.57 per cent respectively)

Purse seine and trawl net were found more inrauseng the fishermen from

Kollam, Kozhikode and Ernakulam districts.

Table 3.33Correspondence Table between Fishing Gears andi@st

Fishing Gears
Trivandrum 14 105 0 0 61 180
Kollam 1 25 34 36 54 150
Alappuzha 24 62 3 0 31 120
Ernakulam 6 53 12 9 40 120
Thrissur 11 53 0 0 26 90
Malappuran 14 59 9 7 31 120
Kozhikode 8 53 23 17 49 150
Kannur 8 33 0 0 19 60
Kasargode 9 31 0 0 20 60
Sgtr';en 95 474 81 69 331 1050

Source: Primary Data
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Summary
Proportion of Inertia Conflde\r;;:ﬁ Slngular
, , Singular . Chi .
Dimension Val Inertia Square Sig. Correlation
alue qu Accounted .| Standard :
Cumulative -
for Deviation 2
1 501 251 926 926 025 .036
2 128 016 .060 .986 .035
3 .051 .003 .009 995
4 035 .001 .005 1.000
Total 271 | 284.470 | .0002 1.000 1.000
a. 32 degrees of freedom

The statistical analysis shows that there is a significant association between

the type of fishing gears used and the district wise distribution. Here, Chi-square test

value is 284.470 and p<0.05. There are 4 dimensions, which are accounted for the

district wise information.

3.27. Fishing Days Per Week

It was found that 36.19 per cent of the respondents are not going to the sea

for fishing as they are engaged in other occupations. As it is clear from Table 3.34,

only 10 per cent of the fishermen are engaged in fishing for six days in aweek. Most

of the fishermen are going for fishing only for two to four days in a week. The

participants of the FGDs explained that nearly five years back, the fishermen usualy

go to sea six days in aweek but due to the non- availability of fish, now they are

not going for fishing regularly.
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Table 3.34: Number of Fishing Days Per Week

Number of days going for fishing Per centage of Respondents
One Day 152
Two Days 14.48
Three Days 13.90
Four Days 14.10
Five Days 9.81
Six Days 10.00
Seven Days 0.00
Nil 36.19

Source: Primary data

The districtwise details are given in Appendix 26. A comparison of the data
given in Appendix 24 and 26 shows that there is a considerable decrease in the
number of fishermen who are actively engaged in fishing throughout the year. As
per Appendix 24, 32.52 per cent of the respondents are not directly engaged in
fishing. However, this percentage is 36.19 as shown in Table 3.34. Thisis dueto the
reason that some fishermen who were engaged in fishing earlier, has stopped going

to the sea recently due to the non- profitable venture.
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Table 3.35Correspondence Table between No.of days/ Week i3
No. of days/week
District 1 ) 3 4 5 5 7 8 G(;trlg]/ﬁ]
Trivandrumy 8 25 20 31 14 13 0 69 180
Kollam 2 12 17 21 17 8 0 43 120
Alappuzh 3 15 16 19 14 9 0 44 120
Ernakularj 1 11 20 23 14 8 0 43 120
Thrissur 1 10 19 15 7 3 0 35 90
[Malappuray O 21 14 11 14 22 0 38 120
Kozhikode| O 34 19 12 24 0 52 150
Kannur 0 14 10 0 21 60
Kasargodgq O 9 10 0 20 60
G;trigien 15 | 151 | 145 | 141 | 101 | 102 | 0 | 365 | 1020
Source: Primary Data
Summary
Proportion of Inertia Confide\r;;:ﬁj Singular
Dimension S{? gular Inertia Chi Sig. .
alue Square Accounted | standarg |Correlation
for Cumulative Deviation 2
1 243 059 683 683 029 .040
2 126 016 183 865 035
3 102 010 119 984
4 .032 .001 012 .996
5 016 .000 .003 999
6 .009 .000 .001 1.000
Total .087 | 88.275 | .004= | 1.000 1.000

a. 56 degrees of freedom
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The statistical analysis between the number o$ dagnd on work per week
and the districts, shows that there is a highlyificant relation between them. The
chi-square statistic is 88.275 and p<0.0.5.

Fig. 3.19 Bi-plot between Number of Working days/ Week @nsitricts
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Here, it can be observed that majority of the oesients do not have work
on the most of the days. This is the major problamTrivandrum, Kozhikode,
Alappzha, Kollam and Ernakulam. None of the respos goes to fishing all the
days of the week. Most of them goes for 2, 3 oragsdin the sea. Trivandrum,

Kozhikode, Ernakulam, Thrissur, Malappuram, Kolland Alappuzha are the major
districts in this regard.

3.28. Fishing Experience of the Respondents

Data pertaining to the period of experience ihifig indicate that 41.24 per
cent of the respondents have an experience of thare20 years in marine fishing.
As explained inAppendix 27, 24.19 per cent have an experience of 10 to 2fsyea
and 9.14 per cent have experience of up to 10 yE&es appendix 27). The
remaining 25.43 per cent do not have any experiencmarine fishing. While
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calculating the fishing experience, the experieotéhe head of the family or the

main earning member was considered.

Table 3.36 Correspondence Table between Experience and Cisstri

o Experience
District . . .
Upto 10| 10to 20 [ 20 & Above|Not Applicable Active Margin
Trivandrum 33 64 33 50 180
[Kollam 9 43 61 37 150
Alappuzha 34 60 22 120
|Ernakulam 14 33 41 32 120
Thrissur 6 23 39 22 90
Malappuram 19 21 51 29 120
Kozhikode 4 25 80 41 150
Kannur 3 5 35 17 60
Kasargode 6 33 17 60
Active Margin 96 254 433 267 1050
Source: Primary Data
Summary
Proportion of Inertia Confide\r;ce Singular
. . alue
, , Singular . Chi ,
Dimension Inertia Sig. .
Value Square Accounted Standard | Correlation
; Cumulative o
or Deviation 2

1 289 .084 795 795 .028 -.090

2 135 018 A74 .969 .028

3 057 .003 031 1.000

Total 105 | 110.349 | .000= | 1.000 1.000

a. 24 degrees of freedom

The statistical analysis shows that Chi-square d&istic is 110.349 and
p<0.05. So there is a highly significant relatiapshetween the fishing experience

and district wise distribution. The majority of thehave more than 20years
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experience (active margin of 433 respondents arattwve margin of 254 for more

than 10years experience) and 14 percent had pbdyldyears of experience.
3.29. Fish Finding Device Used by the Respondents

It was found that fish finding devices are not plap among the fisherfolk of
Kerala. Echo sounder was found used by only 5.81cpat of the respondents.
Nearly 31 per cent of the respondents use GPSglfisining; 63 per cent do not use
any such devices (sé@pendix 28). It is observed that echo sounder is used by the
mechanised crafts; it was also reported by theoredgnts that the mechanised crafts
use GPS too.

Table 3.37Correspondence Table between Fishing Devices asiids

Device
District
GPS Echo Sounder | Not Used | Active Margin

Trivandrum 68 3 109 180
|[Kollam 53 26 71 150
Alappuzha 37 3 80 120
|Ernakulam 46 10 64 120
Thrissur 25 0 65 90
Malappuram 31 4 85 120
Kozhikode 46 4 100 150
Kannur 14 0 46 60
Kasargode 12 0 48 60

Active Margin 332 50 668 1050

Source: Primary Data
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Summary
Proportion of Inertia Conflde\r;;:ﬁ Slngular
, , Singular . Chi ,
Dimension Val Inertia Square Sig. Correlation
alue qu Accounted .| Standard '
Cumulative o
for Deviation 2
1 284 .081 .892 .892 .035 164
2 .099 .010 108 1.000 .030
Total .090 | 95.025 | .0002 1.000 1.000

a. 16 degrees of freedom

The above test statistic shows that there is hlyigignificant relationship
between the fishing devices and the district wisgribution. (Chi-square value is
95.025 and p<0.05). a majority of them do not usefeshing devices, while GPS is
used by 332 respondents, who mainly belongs to afdwm, Kozhikode,
Ernakulam, Alappuzha and Kollam. Echo sounder isstmrmmmonly used in

Kollam and Ernakulam.
3.30. Communication Device used by the Respondents

The study found that 91.71 per cent of the respotsduse mobile phones;
while the remaining use other means of communioafseeAppendix 29). It was
found that the mobile phones are very much uséahdav about the market position,
particularly about the price, buyers and availapibf fish in the market. The data in
this respect reveal that, 39.33 per cent of thpardents use mobile phones mainly
for sharing market information; while 25.24 per ttase it for sharing information
about fish shoals in the sea (fg®endix 30).
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Fig. 3.2Q Bar chart between Communication Devices and tstr
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Figure 3.20 shows the utilisation of communicatidevices, mainly
classified as those who use mobile phones and otfugtes of communication.
Mobile phones are mainly used in Trivandrum, Kollamd Kozhikode and least
used by the respondents in Kasargode. Kozhikodapmizha, Trivandrum and

Thrissur make use mainly other modes of commurminati
3.31.Marketing Methods

The data relating to the marketing method usedheyfisherfolk covered
under the study reveal that 51.71 per cent of tlam selling fishes through
intermediaries. Only 13.33 per cent make direa sad 3.43 per cent sell through

cooperative societies (séppendix 31).

Thus, it is clear that though there are 666 prnntaoperative societies in the
fisheries sector in Kerala, they have failed intgeting the interest of the members.
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During the survey and also in the FGDs, the fistegrmsaid that the Matsyafed- the
Apex body of the cooperative societies- officersta fishery cooperative society

representatives do not help them in fetching aorasle price for their catch.

Table 3.38Correspondence Table between Marketing Methoddastricts

Marketing methods

pistrict Direct |Intermediarie{ Co-operative Ap;;\lli(c);;ble G;?gﬁ
Trivandrum 18 97 4 61 180
|[Kollam 15 73 8 54 150
Alappuzha 23 62 4 31 120
|Ernakulam 10 70 0 40 120
Thrissur 10 47 7 26 90
Malappuram| 20 69 0 31 120
Kozhikode 25 66 10 49 150
Kannur 7 31 3 19 60
Kasargode 12 28 0 20 60
M(;[ir\g/]ien 140 543 36 331 1050

Source: Primary Data

Summary
Proportion of Inertia Confide\?;:li eSinguIar
. , Singular , Chi .
Dimension N Inertia Sig. .
alue Square Accounted Standard [Correlation
f Cumulative o
or Deviation 2
1 154 .024 570 570 .024 -.007
2 120 014 344 915 031
3 .060 .004 .085 1.000
Total 042 | 43.835 | .008 1.000 1.000

a. 24 degrees of freedom
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There is a significant association between theketanrg methods adopted
and the district wise distribution. Here, Chi-squatatistic is 43.835 and p<0.05.
most of them use intermediaries for marketing. Tikifollowed by direct method
and only a few avail the services of the co-opeeatior the same.

Fig. 3.21 Bi-plot between Marketing Methods and Districts

Row and Column Points

Symmetrical Normalization

(O District
Marketing methods
Ernakulam
0.5
Kollam o
o OTri
. Not Applicable ; COTrivancrum
Co-o_peratnres ; (8] (4]
0.0 Thrissur Kannur Intermediaries
chhik"de Malappuram
o o

o™
S .05 5 o
% Alappuzha Kasargode
c Direct
0 i
E o7
a

1.5

2.0

-25 T T T T T T

-25 -20 -1.5 -1.0 05 0.0 05 1.0

Dimension 1

Source: Primary Data

Here, under the direct marketing method, Kozhikodéappuzha and
Malappuram have most of the respondents practisingrivandrum, Kollam and
Ernakulam uses the intermediaries for marketingp@ses, and cooperatives’
services are availed considerably less ( mostlittghikode, Kollam and Thrissur).

A vast majority of 331 respondents do not avail ararketing methods.
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3.32. Average Quantity of Fish Catch

The data relating to the average quantity of fiatch per month is given in

Table 3.39.

Table 3.39Average Quantity of Fish Catch per Month

Name of Annual Pre- Monsoon | Monsoon|  Post —Monsoon

District (Kgs) (Kgs) (Kgs) (Kgs)
Trivandrum 180.36 29.52 82.51 68.34
Kollam 322.17 54.46 143.15 124.55
Alappuzha 214.20 30.04 98.95 85.21
Ernakulam 236.20 32.91 113.4 89.89
Thrissur 226.16 31.27 105.81 89.09
Malappuram 214.70 32.28 96.10 86.31
Kozhikode 277.93 39.51 127.36 111.07
Kannur 160.02 25.77 74.20 60.05
Kasargod 162.89 29.73 71.02 62.15

Kerala 221.62 33.94 101.39 86.29

Source: Primary Data

The monthly average fish catch per head is 22K®8 taking the State as a
whole. The table shows that fish catch is very poorKannur and Kasargod
districts. Per head fish catch is high in Kollanstdct where large number of
mechanised fishing vessels is in operation. Héres, io be noted that the average
catch per head is very less in the case of fishemvie are going for fishing in non-
motorised vessels. The average catch per montteindase is between 50 — 60 Kgs
as reported during the study. Most of the fisherm#io participated in the FGDs
opined that a traditional fisherman who fully degemn fishing for his livelihood is
not in a position to meet the daily minimum expensé&his has forced the
youngsters to keep away from fishing related awtisi They said that a fisherman
who goes to the sea in the early morning is natiegran amount of Rs. 100 in most

of the days during the pre monsoon period.
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The district wise details are given in Appendix 32. The fish catch is more
during the monsoon season; the state average catch per month is 101.39 Kgs. per
head Catch per head during the pre- monsoon season was found to be 33.94 Kgs in
the State as a whole. This indicates the low earnings of the active fishermen during

the pre- monsoon period.

A recent Study by the CMFRI found that there is a decrease 14.3 per cent in
the total fish catch in Kerala during the year 2014 as compared to the catch during
2013. The report has pointed out that landing of Sardine has reduced by 37 per cent,
Carangids by 19 per cent, Groupers by 32 per cent, Anchovies by 30 per cent and
Trichurus fish by 25 per cent.

3.33.Variety of Fishes Caught

Data relating to the variety of fishes caught were collected and analysed. The
respondents were asked to name the variety of fishes they usually catch from the sea.
The data so collected revea that Sardine and Mackerel are the two most common
varieties caught by them; 78.57 per cent of the fishermen catch sardine and 63.43
per cent caich Mackerel. As exhibited in Table 3.40, Prawn, Squid, Tuna,
Carangids, Ribon fish, Pomfret and Seer fish are the other varieties caught by them.

Table 3.40: Variety of Fishes Caught by the Respondents

Species Per centage

Sardine 78.57
Mackerel 63.43
Prawn 28.67
Squid 13.81
Tuna 13.05
Carangids 12.67
Ribbon fish 10.1
Pomfret 7.14
Seer Fish 8.1

Source: Primary Data
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The district-wise details are given dppendix 33. It was found that

Mackerel and Sardine are the common varieties mastight by the fishermen

from Kasargod, Thrissur and Ernakulam. Sardineusidl common in all the coastal

districts.

Table 3.41Correspondence Table between Varieties of Fishegtaand Districts

Variety FishesCaught
istriet Mackeral | Nemiptorous | Pomfret R;:bigﬁn Sardine IS:?S?: Shrimp | Tuna | Squid I\/;I\gtrlg\;/ﬁ]
Trivandrum 74 13 7 12 74 16 34 | 43 | 25 | 298
Kollam 81 54 8 47 130 9 52 | 31 6 418
Alappuzha 86 10 8 14 90 11 65 16 | 16 | 316
Ernakulam 88 7 14 102 | 20 33 15 | 30 [ 317
Thrissur 65 16 2 88 27 8 228
Malappuram] 85 12 18 4 105 46 21 | 298
Kozhikode 88 16 4 3 126 | 14 33 10 | 6 300
Kannur 41 9 6 1 52 1 9 11| 29 [ 159
Kasargode 60 4 1 9 58 3 2 8 4 149
,G‘;tr'gvﬁl 668 133 75 | 106 | 825 | 85 | 301 | 145 | 145 | 2483
Source: Primary Data
Summary
. . Proportion of Inertia Conﬂde&gﬁ Slngular
Dimension S{7gular Inertia Chi Sig. .
alue Square Accounted | Standard [Correlation
for Cumulative Deviation 2
1 256 .066 402 402 022 .001
2 198 039 240 642 022
3 147 022 133 175
4 A37 019 116 891
5 .092 .008 052 943
6 076 .006 .036 979
7 .057 .003 020 999
8 010 .000 .001 1.000
Total 163 | 404.510 | .0002 1.000 1.000

a. 64 degrees of freedom
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The Chi-square test value gives 404.510 and p<(@5 there is highly

significant association between the variety of dshcaught and district wise
distribution.

Fig. 3.22 Bi-plotbetween Fish Varieties CaughhdDistricts
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Mackarel, Shrimp, Sardine and Tuna are the masintanly avariable fish
species. Mackarel is caught mainly in Kollam, Alappa, Ernakulam and
Kozhikode. Sardine is caught mainly in Kollam, BHmiam, Malappuram and
Kozhikode. Shrimp is caught mainly in Kollam, Alagha and Malappuram |,
whereas Tuna levels caught is high in Trivandrumh ldollam. Other fish varieties

caught by the respondents mostly are pomfret, fsg®r ribbon fish, nemiptorous,
squid, etc.
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3.34. Prime Season of Fish Catch

In the opinion of 70.1 per cent of the respondentsnsoon is the prime
season of marine fishing in Kerala. Only 19.62 pent claimed it is the post
monsoon period; 6.67 per cent did not make anyiopinn this regard. (see
Appendix 34). However, the participants of FGDs reported thetently, during
monsoon, due to the flow of water from south totimalirection, the volume of fish
catch decreases considerably.

Table 3.42Correspondence Table of Prime Season DistributioDistricts

Prime season

pistrict Pre Monsool Monsoon/Post Monsoo Resl\;l)%tn ded G;?gﬁ
Trivandrum 2 118 45 15 180
|[Kollam 2 107 33 8 150
Alappuzha 12 85 9 14 120
|Ernakulam 14 78 22 6 120
Thrissur 1 85 1 3 90
Malappuram 1 52 59 8 120
Kozhikode 2 107 33 8 150
Kannur 4 52 2 60
Kasargode 0 52 6 60
M(;[ir\g/]ien 38 736 206 70 1050

Source: Primary Data
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Summary
Proportion of Inertia Conflde\r;;:ﬁ Slngular
, , Singular . Chi .
Dimension Val Inertia Square Sig. Correlation
alue qu Accounted .| Standard :
Cumulative -
for Deviation 2
1 347 120 687 687 .028 052
2 212 .045 257 945 .033
3 099 010 .055 1.000
Total 175 {183.901 | .0002 1.000 1.000

a. 24 degrees of freedom

The statistical analysis shows that there is &lfigignificant association
between the prime seasons of marine fishing andli$tect wise distribution. The
Chi-square statistic is 183.901 and p<0.05. moshefrespondents, especially from
Trivandrum, Kollam and Kozhikode have observed monsas the prime fishing
season. Whereas, the respondents from Malappurdnir@aradrum have observed
post monsoon as the prime fishing season. Onlye8Bandents amounting to 3.62

per cent have observed pre monsoon periods asithe peason.

3.35. Infrastructure Facilities in the Fishing Vilages Covered
under the Study

Data relating to the infrastructure facilities gable in each fishing village
covered under the study were collected. Facilgiesh as landing centre, ice plant,
fish marketing cooperatives, market place, coldagje, freezing plant, source of
potable water, all weather roads, railway statietephone booths, freight trucks,
post office, commercial banks, office of Matsyafeffice of fisheries department,
police station, hospital, primary school, high@ah college, technical institutions,
library/ reading room and community hall were im#d. It was found that these
facilities are available within 3-4 KMs in almosil ¢he fishing villages. In few
villages, railway station , freezing plants, cekdrage, college and post office are

available only at a distance of more than 5 KMed Appendix 39-48
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In the fishing villages of Trivandrum district,frastructural facilities except,
college, technical institute, railway station, hiéelp community hall and library are
available within 5 KMs in all the fishing villages the fishing villages of Kollam
district, the position is satisfactory except in e@hzheekkal and
Maruthoorkulangara in which case people have toarmyond 5 KMs for the basic
facilities. Infrastructural facilities in the fighg villages of Alappuzha district are not
much better. Landing centre, freezing plant, c@letgchnical institute, police
station and hospital are located at a distancearerthan 5 KMs in all the villages.
In the case of Cherai and Chellanam fishing villagé Ernakulam, infrastructural
facilities are generally poor. The position of fighing villages of Thrissur district
is also not good as the facilities are concernedrastructural facilities in
Kadalundinagar and Parappanangadi in Malappuranfioarel poor. Similarly, the
facilities available in Thopayil, Puthiyangadi aRdithiyappa are to be improved.
The infrastructural facilities available in thehisg villages of Kannur and Kasargod

are satisfactory except in the case of Palisseri.
3.36. Approach towards an Alternative Source of Inome

Opinions of the respondents regarding their aétuowards alternative
employment were collected. It was found (fig.3.#8t only 39.71 per cent of the
respondents wish to continue in the fisheries spdi@.1 per cent wish to seek
employment in other sectors and the remaining 5pet®ent did not respond to this
qguestion. This indicates that majority of the membm the fisherfolk do not
consider fishing and related activities as a stremgyce of earnings. This is due to
the reducing fish catch and the resultant hardshipiseir livelihood. This problem

was stressed in the FGDs conducted during the study
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Fig. 3.23 Approach Towards Alternative Source of Incc
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3.37.Problems in the Marine Fisheries Sector of lerala

Observations of the respondents relating to thédlpmos existing in th
marine fishery seor of Kerala are shown in fig.3.. Fish famine is pointed out
the most important problem faced by the marineefiilk in the State. Thi
problem was th top most item raised during all the FGDs. Thditi@nal fishermer
having long years’ fishing experience explained tha impact of climate change
evident in the form of change in the flow of oceanrent, water colour, coast
erosion, roughnessf the sea, non availability of certain species ahdnge in thi
depth of water where mackerel is now available.sAswn in fig.3.4(, 42.38 per
cent opined that fish famine was the most importanblem and rater pollution
(25.43 per cent) was anot important issue highlighted. The dist-wise details
are given irAppendix 38.
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Fig. 3.24 Problems in the Fisheries Sector of Ke
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During the study, the respondents expressed the fugethe governmer
intervention through mviding regular concessions in the form of fregoraduring
dry season, welfare schemes, alternate employmgmbriunities and also mo
sanitaion facilities. The respondents coained that many a time time, they finc
very difficult to get compention for the loss of their fishing gears and ot

equipments.
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Table 3.43:Correspondence Table between Various Problems irinddisheries
and Districts

Problems in Mar.Fis.

pistrct Fish Faming Pollution| Conflict [ Others Nil thrlg\gllerl
Trivandrum 79 47 5 19 30 180
Kollam 65 42 4 17 22 150
Alappuzha 59 25 12 5 19 120
Ernakulam 45 32 9 14 20 120
Thrissur 57 23 6 3 1 90
Malappuram 75 5 1 9 30 120
Kozhikode 24 63 23 11 29 150
Kannur 4 28 0 4 24 60
Kasargode 37 2 0 16 5 60
@I‘;ti‘éien 445 267 | 60 08 180 1050

Source: Primary Data

Summary
Proportion of Inertia Conflde\r;gﬁj eSlnguIar
, , Singular . Chi .
Dimension Val Inertia Square Sig. Correlation
alue qu Accounted .| Standard '
Cumulative o
for Deviation 2
1 377 142 604 604 025 -.086
2 226 .051 216 821 .026
3 .164 027 115 935
4 123 015 .065 1.000
Total 236 | 247.320 | .0002 1.000 1.000

a. 32 degrees of freedom

The Chi-square statistic is 247.320 and p<0.02s tmplies that the

association between the problems in marine fiskeaad their district wise
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distribution is highly significant. There are 4 dimensions, which are accounted for

providing information regarding the districts.

Fig 3.25: Bi-plot between Problemsin Marine Fisheries Sector and Districts
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Fish famine as observed by 445 respondents, is mainly occuring in
Trivadrum, Malappuram and Kollam. Pollution affects Trivandrum and Kozhikode
the most, while Kozhikode and Alappuzha are at risks of conflicts. Trivandrum,
ernakulam, Kollam, Kozhikode and Kasargod are susceptible to various other issues
that affects the marine fisheries. However, 180 respondents are of the view that no

such problems are present in the sector. They are unaware or reluctant to share the
information.
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Socio-economic profiles of fisher folk in all tkeastal districts have brought
about interesting results. Urbanized disticts sihgwibetter socio-economic
indicators than the other semi-urbanized/ruralridtst Individual income seems to
be the major determining factor for the householtbme of the marine fisher folk.
This chapter gives a kaleidoscopic view of socioreenic matrix and living
standards of the fishing community. A further asaywith respect to climate

change related factors is attempted in Chapter 4.

Cochin University of Science and Technology (CUSAT) Dept. of Applied Economics






Chapter 4

VULNERABILITY AND ECOLOGICAL
PRESSURES ON FISHING COMMUNITIES
DUE TO CLIMATE CHANGE







In this chapter awareness of climate change efaetors on marine fisher-
folk of Kerala and their vulnerability towards tleefactors has been assessed based
on the sample study. Important factors indicating tlimate change on the fisher

folks were collected, analysed and conclusionsieae/n.

The tools used in the study are correspondendgsisiachi-square test, bi-
plot graph and clustered bar chart .Correspondemedysis is being carried out
between districts of Kerala and the attributes @ased.

4.1. Vulnerability Concept

Vulnerability can be defined as the extent to Wwhacsystem is susceptible or
exposed to a distress situation. Here, vulnergluiéitates to the extent to which the
harmful impacts of climate change affects the systd# deals with the system’s
sensitivity and its adaptive capacity (IPCC,,200l)e concept encompasses the
main components like exposure, sensitivity and adagapacity (Vivekanandan. E.
& Jayashankar.J., 2008).

Vulnerability = f (Exposure, sensitivity, adaptive capacity)

Here, sensitivity is the degree to which the gwystis affected, either
adversely or beneficially by a climate change shimiFussel & Klein, 2006).

The vulnerability makes the system susceptiblehto adverse impacts of
climate change, which affects the biological, gemital, social, Economic and

environmental aspects of the system. AccordingREQ, as a result the term
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‘vulnerability’ can mean” the vulnerable systemelfs e.g., low-lying islands or
coastal cities; the impact to this system, e.gooding of coastal cities and
agricultural lands or forced migration; or the magism causing these impacts, e.g.,
disintegration of the West Antarctic ice sheet"GIP, 2007).

The vulnerability of a system is associated widmmrisks, uncertainties and
adverse impacts which can affect the system. Clossieon is a climate sensitive
system, which is susceptible to various risks andettainties regarding climate
change as well as the fishing activities of thedisfolk, which is dependent on the
sea and climate. Thus, the ocean can act as bbtilorm as well as a bane for the
coastal population. However, despite the oddsfisireries sector worldwide have
flourished over the years, due to policy frameworkslfare programs, coastal zone
management, disaster management techniques ancmisation. But, the sector is
still backward than the general population, duéhvicious cycle of poverty they

are trapped in from the beginning.

The vulnerability approach can be divided into tiypes. The first one
including the measurement of the major vulnerapii@lated indicators, in view of
aspects like food security and disaster managemdmt.second type is a broader
concept, which deals with the analyses and fornadadf vulnerability profiles of
situations and systems, development of spatial nwdpsulnerability or broader
comparisons. Despite the difference in the kindmdroaches, both have recognised
the vulnerability concept as a relative aspect,civhis depending mainly on the
indicators constituting or leading to it. The IP@€fines the vulnerability concept as
a measure of the possible magnitude of the stidesshditions affecting a system,

which can be attributed by some causal shockstefeal origin
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Fig. 4.1: Factors Related to Vulnerability of a System
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The vulnerability analysis, apart from dealinglwihe exposure, sensitivity
and adaptive capacity of the system concerned,latd into the causative factors
of the climate change impacts. For instance, welgak into the interconnected
aspects that increase the exposure of the systéhe tcimate change impacts, the
inefficient land use policies and their poor impeatation that affects the sensitivity
of the local population, and the lack of proper ggmance measures as well poor
communication which deals with the reduced adapteacity. Apart from these,
there are various acting forces which influences¢éhdghree components of
vulnerability. The geographical forces, which iraguthe location, potential hazards
related to the native geographical features, plaite affects the adaptive capacity as
well as exposure of the system. Experience andsmmnomic factors constitute
the social forces, affecting the sensitivity of thestem. Political mobilization and

the nature of the political set up along with thaiqy measures adopted are other
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driving forces, which determine both the sensiiwhd the adaptive capacity of the
system. These factors affect the local circle ef gsistem. However, they can have
influences in regional or global levels as welpesally in the events of prominent

climatic fluctuations.
4.2. Coastal Vulnerability

The coastal vulnerability relates to the wvulndigbiof the coastal
environment as well its local population towarde tharmful impacts of climate
change. The potential impacts of climate changemamine fisheries include sea
level rise, natural hazards like storm surges awclooes, rise in sea surface
temperature, damage of marine and coastal ecosysteesource depletion,
variability in catch and the resultant economicsl¢givekanandan, 2006). Several
parameters that represent the vulnerability le¥ehe fishing community, like the
social, economic, physical, technical, geographecal participatory aspects, are to
be identified and studied upon. For the immeaserabticators, variables are
assigned, models are formulated and are transformedhe suitable index and are

analysed.
4.2.1. Various Ecological Problems Affecting the Gxstal Zone:

The coastal zones are affected by various impattslimate change. It
includes sea level rise, sea surface temperatodeyacertainty in upwelling, storm

surges, and coastal erosion, among others.

Sea level rise has increased approximately by2t2a2globally by the
last century and this has various disadvantagéseimocal ecosystem as well as the
island coasts in the long run. Coastal erosionnistreer issue which affects the
dwellings of the fisher folk as well. The coastabson, loss of land and related
problems can be studied in a long time framewor&rtalyse the potential causative
factors and the trends of the process. A studyoakial slope and surface waves,
tides and upwelling activities also helps in tragkithe geological changes in the
region. The wave action can influence the sedintiemarocess along the region.

Salt water intrusion is also a problem; howevels & result of industrialization and
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excess pressure on aqua-cultural activities. Silpjlahe natural hazards like
storms, cyclones and atmospheric pressure induopital cyclones like the recent
Okhi, and Kerala floods 2018 all are various matdgons of climate change
impacts. Cyclones can also cause coastal inundatrbrch in turn hampers the
livelihood of the fisher folk. A suitable way tously and analyse such changes in
coastal geography is that of geomorphological teghes. This includes remote
sensing, field surveys, etc. Apart from all thesmgstal region is affected by human
pressure from urbanisation, illegal constructioishihg pressure and resultant
resource depletion, poor waste management, highlgign density, tourism and
industrialisation. These make the coastal regianhabitable to various organisms

and flora and fauna.
4.2.2. Methods of Studying Coastal Vulnerability

The major methods of studying coastal vulnerabiltre index based
methods, GIS based methods, indicator-based methodsmethods based on
dynamic computer models. The first one was forneddiy Gorintz in 1990, which
is based on sea level rise and the related paresridée geomorphology, shoreline
change rates, coastal slope, sea level rise raan rsignificant wave height, mean
tidal range. These features are rather common doctiastal regions, and CVI
(Coastal Vulnerability Index) helps in coastal mgeraent and planning of policy
frameworks. Later, composite and multi scale Vwubdity Indices were introduced.
In indicator based approach, natural calamitiesewsamsidered as variables that
determines the potential vulnerability level of @sseptible system. It covers the
adaptive capacity of the system as well as theowaridimensions of the
susceptibility of the system. The GIS based degisigpport system and methods on
computer models are usually the community vulnditgbassessment tools. Here,
various decision support systems are introduced.dh effective method in coastal
zone management and disaster management. Theysarihby potential risks in the
region , which can be classified based on the studf the type of models used,
which may in turn be sector models or integratesessment models, which can be
used to analyse a particular parameter or do iatedr studies (Sudharani,
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SatyanarayanaBhaskaran, 2015)The vulnerability indices were also constructed
using parameter, attribute, resilient indicator aubre (PARS) methodology, a
conceptual framework developed for assessing tineatd change vulnerability of
coastal livelihoods..

4.2.3. Human Vulnerability

The vulnerability of a system is expressed by expe, sensitivity and
adaptive capacity of the system. However, the fidlék in coastal region are
affected both directly and indirectly, in terms p&tural hazards or resource
depletion, as well as indirectly as low income, pst@andard of living or education
and also poverty. Similarly, loss of property lyali action, coastal flooding, etc., all
indicate their sensitivity to the adverse impacssveell as their low adaptive

capacity.

So vulnerability considers the individuals anditip@ssessions as well. This
can be material or value based, like property, @haysr social infrastructure, values
of culture, traditions or personal choices. Cultura traditional aspects can be
related to values or places of worship, like in tnegjions, sea being the source of
their income, are worshipped as a deity in one formather. It also encompasses the
economic stability concept, which is essentialtfe community to be in the path of

progress.

The property and physical possessions are morekaldle and the climate
change impacts have great effects on them depenpditige vulnerability variations.
Similarly, demographics also plays a major roleehaile determining human
vulnerability. The young, disabled and the agedutettipn are more vulnerable than
others. Similarly, there are better off groups amay poor groups who have
differing vulnerability levels, depending on thecwd infrastructure available to
them. It can be on the basis of education, healthities, gender (fisherwomen are
more vulnerable than men, because the former eauth lower than the latter
irrespective of comparable contributions) or finahcstrength. Marginalised

sections within the fishing communities are mordnetable than the others.
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Similarly, education gives the fisher folk chantesopt other modes of livelihood,
during adverse situations. So uneducated are mareenable, because they will
have no other option, but to continue fishing, desall the uncertainties and risks
associated with the occupation.

However, the assessment of vulnerability is atdloenced by the size of the
population and the sample considered. The frequericgccurrence of natural
hazards and the trends in climate change paraniiiersea level rise, storm surges,

sea surface temperature, heavy rainfall, high tidgdones, etc., also influences it.

In this regard, the building up of resilience adhptive capacity are two
major steps to resolve the issue. This helps iklitagthe problems, by adapting to
the circumstances, reducing the potential effetth@impacts and also by utilising

the opportunities that are beneficial to the system
4.3. Adaptation and Mitigation:

Exposure, sensitivity and adaptation are the kejofs that can be related to

the vulnerability of a system.

. Exposure :

The exposure of a system briefly refers to thereledo which the system is
exposed to the climate impacts. The presence ofplpeor occurrence of
environmental factors and resources, existenceafanic or cultural aspects in the

impact prone localities adds to the chances of ex@o

For example, in assessing the vulnerability ofoastal community, along
with the existing socio- economic and livelihoodests of the fisher folk, the
prevalent ecosystems as well as the indigenousurasovarieties are taken into
consideration. Therefore, by stressing the neednferdisciplinary to address the
vulnerability issue, both the climate related pagters like the rainfall level,
precipitation level, frequency of occurrence ofunat hazards, sea level rise, etc., as
well as the non-climatic parameters like the satonomic, cultural, infrastructural

or political setups are to be given due emphasisil&ly, the key industrial sectors
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of the area and the livelihood sources must b etewsidered, along with the other

vulnerability boosting factors poverty or indebteds.
. Sensitivity:

Sensitivity of a system refers to the degree uphich the system is affected
by the adverse situation. The impacts can be frlootks or stimulants, which may
prove to be beneficial or adverse to the systemth&n case of climate change
impacts that affect the fisher folk livelihood, yhare affected by the potentially
harmful impacts which can be direct like the chamgeemperature, heavy rainfall,
flooding, coastal erosion, sea level rise, etdndirect like health hazards, resource

depletion and resultant low catch by the fishernpewerty and indebtedness.

So, under the sensitivity analysis, both the dimand non- climatic factors
must be analysed. Also the factors that exert lmighessure on the system making it
more vulnerable and sensitive to the adverse irspae to be found out. In this
regard, exposure profiling and sensitivity projesnts done under various studies.

. Adaptive Capacity:

It refers to the adaptive ability of the systendé&al with the adverse impacts
of climate change. It helps in moderating and copip with the potential hazards as
well as make use of the potentially beneficial atpelt can be related to the
capacity of the fisher folk community to addresd ¢exckle the crises caused by the
climate change impacts. It deals with maintainimginimising loss and to
maximising the gain in welfare (Brenkert & Melorn2)05). The major adaptive
capacity indicators can be institutional, regulgtadisaster management aspects,

infrastructural facilities, and the efficiency bkt system.
4.3.1. Occupation and Vulnerability

The occupation type and financial security areamspcio-economic aspects
that relates to the vulnerability. Someone whorhatiple means of income are less

vulnerable compared to someone with only a singlgice of income. Therefore,
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occupational multiplicity of alternate modes ofdilnood helps in reducing the
vulnerability level. In the case of fisheries sectthe fisher men are more
vulnerable, because due to lack of adequate educatid skill, they are unable to
opt alternate mode of livelihood during adverseesnof low catch, natural hazards,
etc. Similarly, the risk and uncertainty associatgith the occupation as well as the
willingness on the part of the members to take oisto averse it also determines the

vulnerability level.

The traditional fishermen, with inefficient cratisd gears, are forced to go
out into deeper waters due to poverty, lack ofra#tee income sources and also
competition due to mechanisation, resource depletia higher population density.
So here, the traditional and artisanal fishermenfarced to face the uncertainties in

their occupation, which enhances their suscegfaldverse circumstances.

The occupation is, however, only a part of the ewicdocio-economic
condition of the individual. The interaction to etk in the households, family and
broader social network also matters. The changé®foahoice and necessity are
different, and these must be considered while aiaiythe occupational link with
vulnerability. Often, it is the lack of choice thfatrces the traditional fishermen to
choose fishing as the occupation, despite alreagly tisguised unemployment in

the sector (Hilary Lohmann, 2015).
4.3.2. Planning for adaptive measures:

The response planning and taking further adaptieasures are the major
part of the vulnerability mitigation process. Fist all the harmful impacts of
climate changes must be listed and prioritisedvéndrder of level of influences. For
this the multidisciplinary approach is very impaottaby making use of all data
resources and taking opinions and consultation fedinthe stakeholders like the
traditional and mechanised fishermen, traders, g policy makers, planners

and the like.

Therefore, the responsive planning can be donanayysing the identified
economic impacts, social, political and environmaénimpacts. Structural
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interventions and the institutional or financial asares can help in enhancing their
development. Similarly, adaptation programs andaceyp building measures like
awareness programs, skill development training, eém be implemented.

The monitoring and evaluation aspects deals veitikling the uncertainties
related to the vulnerability aspects and the impa8o, required modifications can
be carried out on the existing policy measures. Justainable development of the

system must be given the utmost importance.
4.3.3. Climate Change Adaptation and Disaster RisReduction

In the present scenario, what is more suitabledsrporating the adaptive
capacity enhancement measures with the policy agenstead of considering it as
a separate goal to satisfy. This can be done @&usitevels of organisation, like

national, state, regional as well as local orgdiusa.

For this, the active participation of all the cented stakeholders must be
ensured, with contribution from international agescnational, local NGOs and the
local communities. This must be done in view of adstrative efficiency and

improved coordination among the various stakehslder

Fig. 4.2: Framework for Disaster Management Plans
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Source: nidm. gov. report, 2014.
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Figure 4.2 presents a framework for climate chaagptation and disaster
risk reduction integration. The interdisciplinargdaflexible frameworks helps in
creating strategic guidance to build resiliencehuods to deal with the impacts of

climate change.
4.4. Disaster Management and Mitigation Measures

The government of India has introduced variouasteyr management plans
to tackle the impacts of climate change in formshafural hazards like cyclones,
floods or tsunamis. The state governments are dlvemesponsibility in this regard,
at carrying out DMPs in various levels. It candagried out by means of Hazard
Risk Vulnerability Capacity (HRVC) Analysis, howayé¢hese are often inefficient
in predicting the trend of occurrence of climatectuations or chances of natural
hazards to occur. Mitigation Plan is another typeneasure, which deals with the
various short, medium or long term steps or sohgtithat can be adopted to tackle
or prevent various climate change impacts. Howetlegse measures which are
mainly to be carried out before disaster, as priwenones, are often not
highlighted.

The mitigation plans must include the required ification in planning,
change in economic, social and infrastructuralipedlready prevalent in the system,
as well as the rehabilitation measures to be choig after the disaster. The disaster
management must encompass the protective measuras &spects of the society,
like biological, ecological balance, social andterdl aspects, infrastructural and
livelihood aspects, economic stability as well As tmanagement and capacity
building aspects of the community. However, a mgjaf the plans in this regard
are of emergency preparedness types. The policidsplans must advocate the
tolerance and resilience aspects and efficienstiatiegic frameworks are to be built

accordingly (nidm.gov. Report, 2014).

As per the GCF (Green Climate Fund) Concept Na@6, the Indian
coastline is one of the most vulnerable regionscé#id by global climate change.

This is evident from the increasing frequency o thccurrence of cyclone and
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weather fluctuations in the coastal regions. Adatethese, pollution from the rising
urbanisation and high population density exertshéigpressure on these areas,
leading to degradation of the native ecologicalabe¢. The resultant resource
depletion and health issues affect the local contesnresiding there. Storm

surges, cyclone, floods, coastal erosion are allgfahis.

To protect the coastal regions, National ActiomrPbn Climate Change
establishes various projects and missions. Thaseahaisustainable development,
protection and conservation of coastal resourcesadso energy conservation. In
this regard, National Coastal Mission was estabtisto provide policy framework,
which focuses on environmental preservation and neonity based protection
measures. Vulnerability mapping, sustainable dereknt by enhancing the
resilience of the local communities and adoptiomdfgation plans are part of this.
It gives significance to measures like Green InMesion which stresses on
reducing deforestation and promoting the restoréordst resources, the National
Mission for Sustainable Agriculture and the NatiorMission on Strategic

Knowledge for Climate Change.

The NAPCC also stresses on several measureshikeldveloping of air-
ocean circulating modelling system, high resolutaean atmosphere variability
studies, high resolution storm surge model, prongotsalinity tolerant crop
cultivars, providing awareness to the local comriesi mangrove restoration and
protection and also improved weather forecastirgjesys; which aims at dealing
with the impacts of climate changes in coastalaegii Apart from this, the country

is working towards lowering its carbon emissions.
4.4.1. Cases of Natural Hazards that Have Affecteithe Coast:

The Indian Ocean suffers from the impacts of denzhange, and the waters
are highly sensitive to such variations in atmosicheressure, underwater
earthquake, temperature fluctuations and the Kke.instance, in 2006, the huge
tsunami waves thrashed the Indian coast comprisiiagnil Nadu, Kerala,
Pondicherry, Andhra Pradesh and Andaman & Nicoblands. With 187 affected
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villages, 180 lives lost, and a vast number of ksuand property destroyed, the
Kerala coastal region suffered much. The major @rign of the victims was from
the fishing communities. Post disaster, in spitevafious government initiated
rehabilitation and welfare programs, the sectok tadong time to regain its vitality.
The worst affected were the traditional and ara¢dishermen. The non-motorised
or mechanised gears were damaged the most. Timg alith the disappearance of a
number of fish species coupled with lower demananahy species and resultant
low prices, made the lives of the fishermen furtiwerse. The disaster management
plans and post disaster measures were carrietitenisively by many organisations,
NGOs, local groups and government, which have lelgmse (Sathiadhas &
Sangeetha, 2005). However, the vulnerability or cepsbility of fishing
communities to such natural hazards has remairgkd hi

Many studies show that the Kerala coast is seesito climate change
impacts. With low backshore elevation, some of &neas like Neendakara have
possibilities of aggravating tsunami inundationwdeer, in some areas like Cochin
Harbour, due to the various natural canals and radampresent there, the chances
for the level of run-up height of tsunami or thepdification of waves are relatively
low when compared to many other areas. The rise@level, coastal erosion, and
variation in sea surface temperature are all resaganthe various natural hazards

that can occur like storm surges, tsunami, cyclaneoastal floods.

Similarly, the cyclone Okhi is another result difrate change. The global
warming causes increased frequency of occurrenceuoh natural calamities.
Tropical cyclones like Okhi due to atmospheric @spions are due to such
imbalance in climate system. The rise in sea sarfamperature can in turn increase
the harming potential of such cyclones. With thespnt pace of global climate
change and global warming, the chances are regly for such natural calamities
to occur more frequently than that of in earliends. Therefore, adequate measures
must be adopted to increase resilience and adaptpecity of the vulnerable
groups, especially the coastal fisher folk, by ewlag their adaptive capacity

through skill development and capacity buildinggyeoms.
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4.5. Resilience Aspect

Human activities have influenced the coastal emnrent, by changing the
resistance and the resilience capacity, which ldadeatural imbalances in the
system. Defining briefly, resilience is the abilitp recover from the adverse
circumstances, especially bearing of great sigmiie in the climate change
economics, specifically regarding the vulnerabilggd livelihood of the coastal
communities. Fisheries sector is one of such highlyperable communities as per
the SAPCC observations. The climate variationsaraate various disruptions and
obstacles in the marine ecosystem, fish stock, dsting, marketing, agriculture,
marketing and trade. But the lower adaptive capaguishes the community back to
further poverty. Especially, the coastal distrigte Alappuzha are more vulnerable
owing to the splendid diversity of ecological resms present there.

Despite the repeated warnings and protective atigns regarding the sea
level rise, desertification, and decline in fiskesrresources, still the lack in effective
capacity building is an issue. Government has taexeral steps at addressing the
climate change impacts, like the State Action RlanClimate Change (SAPCCQC),
Climate Resilient Kerala Policies, other studiesUiy and SAARC, Thanal, etc

have all been only partially successful in tacklihg various issues.

What can be emphasised in this situation is tipa@sy building of the fisher
folk and also the raising of the adaptive capaditye multidisciplinary approach is
the most necessary, starting from the primary Iefigter folk, by providing
awareness to every stakeholder regarding the oslkdepletion of resources and
reduction of the fish species variability. In thegard, the emphasis must be given to
interdisciplinary studies in this regarthe necessary steps must be aimed at starting
from the primary level, informing all stakeholdeabout the risks of resource
depletion and extinction or disappearance of fisltks due to climate variability,
promoting multi-disciplinary holistic approach, opsea cage farming and pen
culture in coastal water bodies, including and enaging public participation

reducing gender disparities, monitoring the fisbeisystems and also enhancing the
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adaptive capacity of fisher folk, especially thaditional fisher folk ; and taking up

sustainable measure for capacity building is nesgsa this regard.

4.6. Assessment of Vulnerability to Climate Changbnpacts, by
Fisher folk Communities in Ernakulam district of Kerala- A
Case Study

Climate change being the buzzing word of the hbanve gained a lot of
attention from all over the world, from all stakéders, administrators, politicians,
environmentalists, scientists, scholars and even tédthnocrats. For centuries,
atmospheric carbon dioxide had never been aboveta®@0 parts per million.
However, the current level being 400 ppm, owinght® escalation in integration of
technology in almost every aspects of human life., ithe harsh impact of the
industrial development and the resultant fast usadion of the world. Global
warming, being the rise in the average temperabfirthe Earth’'s surface and its
atmosphere, is the most closely related aspectimiate change, being both its
cause and result. The greenhouse gases, emissimspks and soot, solar activity
all being the causes of it. The outcomes of thisnpimenon being sea level rise,
sudden and extreme weather fluctuations, climasngés, ecological imbalance,
and other long and abrupt impacts. All of thesandpghe repercussions of one
another, often creating imbalance in the vulneragielogy and even human lives,
like inundation from sea level rise disturbing th&rastructure and human

settlements.

Fishing communities being the most vulnerablehis tategory, faces a lot
of harmful backwash effects of the same. Fishehes)g the important contributor
to food security and livelihoods are responsiblepfimviding essential nutrition for
3 billion people and about 50% of animal protein ff@ople in the poor countries.
The fishing sector in third world countries are meulnerable when compared to
that of developed nations who have better toolsraadns to exploit the resources.
The climate change can have the impact on chamgesrious aspects affecting the
fishing activities, namely, the availability, sthlyi, accessibility and utilization.

India, being a peninsular country, and fishingngea major industry of the coastal

Cochin University of Science and Technology (CUSAT) Dept. of Applied Economics



Sachin Pavithran A.P. 180

states which employs over 14 million people, thghiig communities here, are
undeniably susceptible to aftereffects of climatgiations. Riding on a robust
demand for its frozen shrimp and frozen fish iRinational markets, India exported
11,34,948 MT of seafood worth an all-time high &%J5.78 billion (Rs 37, 870.90
crore) in 2016-17 as against 9,45,892 tons and Milien dollars a year earlier,
with USA and South East Asia continuing to be thejanimporters while the
demand from the European Union (EU) grew substiéntialuring the
period.(MPEDA 2017)

The vulnerability of fishing community towards tbkmate change, being a
subject of great concern all over the world, tattessform of social, economic and
even geographical problems. “A coastal area profilesents a variety of
information required for effective decision-makingnd planning, including
environmental and socio-economic information anel &émalysis of problems and
opportunities for sustainable coastal developmefAO). Fishing has been
considered as a primary livelihood option sinceetimmemorial, for the occupants

of the coastal belt in India, stretching along 8k&®

Fisheries sector play an important role in theneaaic activity of the nation,
through its contribution to national income, foreigexchange, food and
employment. About 12.49 lakh fisher-folk operatengsdiverse types of craft-gear
combinations with regional and seasonal variatiathsalong the Indian coastline.
The secondary sector provides employment to mane 1% lakh people and another
two lakh people is employed in the tertiary sectois estimated that fishery and
allied activities provide livelihood security to@lt 30 million people (Sathiadhas et
al, 2007). The density of population is very higlhaégong the coastline as compared
to the midlands and the highlands (Asia Developniemk, 2003). Kerala was
made a leading producer and consumer of fish, dube presence of a very rich
marine wealth with a large variety of fish and ahhy skilled population of
(Aerthayil, 2000). Kerala, being an important expoof marine products and host

of various fishing communities is also facing arafn due to both uncontrolled

Cochin University of Science and Technology (CUSAT) Dept. of Applied Economics



Sachin Pavithran A.P. 181

fishing activity, the resultant over exploitatiohresources, environmental pollution

as well as the effects of climate change.
4.6.1. Vulnerability Aspects and Framework.

The conditions, situations and indicators relatied the vulnerability
framework and concepts takes the following aspectd dimensions, including
geographical, social, environmental, technical,t@at, equity related, policy

related, gender specific, and so on.

Along the coastal areas, coastal erosion and #esunes taken to control it
have together led to the loss of several beaches.barrier beaches & backwater
islands of Kerala are very sensitive environmewptalbcially and economically as a
large population depends on the system. The contiesinh most of such island
systems are ecosystem people who depend on thealneiand system for their
survival. Degradation of resources, uncertain egmpknt and earnings, limited
livelihood assets and subsistence almost entiretynffishing impacts these
community’s livelihood options. Rao et al., (20@6)d, Beck and Nesmith (2001)
argue that there is a need to give greater attremtidhe role of Common Property
Resources (CPR) in poor people’s livelihoods. Naarised boats with low
mobility for comparatively poor fishermen also atlnl the problem of catch
fluctuations.The sole dependence of people on mdrghery for their livelihood
itself is a major challenge. The stock of resouliseieported as depleting and the
resulting conflict prevails between the traditiofiahermen and the capitalists. The
policy connected with deep sea fishing is allegadbking distress to fishermen.
Most of the fishermen are severely indebted, addi¢d alcohol & drugs, under
educated and lacking skills for alternate employtmén helps occasionally in
mushrooming of the illegal activities and attratisre and more unemployed youth.
Darkened expectation in life, illiteracy, lack oivareness & counselling support,
rising influence of alcohol and drugs, rise in coamalism and criminal tendencies,
etc. are some of the reasons for such social issDesa whole, backwardness
becomes the hallmark of fisherman. This viciougleirof poverty needs to be

broken so that a virtuous circle of prosperityasis motion by 2030. (John Joseph,
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2015). Consequently schooling on one hand resulputiing the out of their
traditional occupation and also the dropout ratéhigher in fisher folk. (John
Kurien, 1981).So, the people have limited altex@askills other than the traditional
fishing activities.

“Increased incidence of extreme events such amstdloods and drought
will affect the safety and efficiency of fishing eqations, flow of rivers, area
covered by wetlands and water availability and willve severe impacts on
fisheries. Sea level rise will have effects on toastal profile and livelihoods of
communities. The potential outcome for fisheriey ina decrease in production and
value of fisheries, and decline in the economiamet from fishing operations”. (E.
Vivekanandan). Inter-governmental Panel on Clin@tange has projected that the
global annual seawater temperature and sea levdtwise by 0.8 to 2.5°C and 8 to
25 cm, respectively by 2050 (IPCC, 2007).

It is the open-access or common property natutbeotea that attracts large
numbers of poor people to find their livelihooderd and they are badly affected
when the terms of access to the resource changen @gxress allows the entry of
bigger players into the sector, which come to dat&ror even monopolize access to
resources — often with the facilitation of the stat and marginalize traditional
stakeholders. Development efforts have given nsa hierarchy based on economic
criteria in the villages. The diffusion of new tedhogies has benefited a few
people, with the large majority becoming wage e@aed several others becoming
redundant. Changes in marketing patterns brougbutal change in sharing
patterns, transforming fishing crew from sharehdde employees, although they
still retain a share in the catches (Venkateshsatag).

About the societal issue faced by the fishing camities due to climatic
change, the primary challenge to the fisheries amgdaculture sector will be to
ensure food supply, enhance nutritional securhprove livelihood and economic
output, and ensure ecosystem safety. These olgsctrall for addressing the
concerns arising out of climate change, and eva@daptive mechanisms and

implement action across all stakeholders at naktioregional and international
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levels (Allison et al., 2004; Handisyde et al., 20Qeary et al., 2006; World Fish
Center, 2006; FAO, 2008). In response to shiftish population and species, the
sector may have to respond with the right typesraft and gear combinations, on-
board processing equipments etc. Governments shoaltsider establishing
Weather Watch Groups and decision support systenasregional basis. Allocating
research funds to analyze the impacts and estatgishstitutional mechanisms to
enable the sector are also important.(E.Vivekanand&or instance, Coastal
Regulation Zone notification is perceived as bepagtially effective, trawl ban is

considered to be effective.

Trade policy tools like tariffs, subsidies andnstards, can also affect the
fishers. Likewise, a major problem of competitionthwvmore powerful forces,
coupled with the community based governance systams the absence of
institutional mechanism among the fishers, candu¥essed by promoting cohesion
within the fishing communities, imparting awarenad®ut new laws and schemes
that which restrict or promote the fishing acte#i and to encourage capacity
building. On a different note, adaptive capacign de increased through equal
distribution of resources. It is related to theotese conservation and participation
in management, which are in turn linked to the aspétechnology of harvesting,
certain historical rights and even certain valuengises. Within each zone of Kerala
coastline, geography, fishery resources, infratirat and mechanical facilities and
market access are relatively same. Thus, the fishemmunity can have greater
involvement in the development and conservativeagament of fishery resources
with the united efforts of active fishermen, socvebrkers, social and physical
scientists and voluntary associations concerneld satio-economic and ecological
issues. However, artisanal fishermen are more teffedeading to poverty. Open
and regulated access to new technologies can behammpd (Pavithran.A.P,
Sachin.et.al. 2018).

On the gender perspective, the fisherwomen inlgiay an important role
in the fisheries sector in terms of their involvernm fishery related activities viz.,

fish vending, fish drying, prawn peeling, sortimgyading, fish packing, and net
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making. However, they are more vulnerable than mearceiving the after effects
of the impacts. The highest level of gender disoration faced by all the
respondents across the four different occupatiagaups were in handling,
transporting and storing bulk quantities of fislsaerces. “Micro enterprises and
SHGs linked to any financial institution in order bbtain credit facilities, like
Rashtriya Mahila Kosh, NABARD, banks; can be assigechnically or financially
by local self-government or NGOs, Grama Panchayanicipalities, Corporation,
or resource departments. The flagship programmeSAs#f, and the Theeramythri
mainly aims at the social and economic emancipatiorough encouraging
employment. This can act as a great relief for BBherwomen, who does jobs like
vending and trading of fish, apart from househalgp®rt, as it helps to achieve a
financial stability; and non SHG members, can oiggamccupational ones to start
micro enterprises. In Kerala, 80% of the incomesegating groups were formed by
the women beneficiaries. Similarly, Mahatma Gandhtional Rural Employment
Guarantee Act was implemented, with over 91% beiaifes as women in Kerala.
Regarding political empowerment, after the impletagon of Panchayati Raj in
early 90s and the decentralisation of power inltical self-government department
bringing a reservation for women first up to 33%dathen to 50%, women
empowerment has increased on a great sense. Blene® and sexual harassment
against fisherwomen are on an increasing trendl. tBély face several social and
economic barriers. So gender specific strategiesaabe initiated and implemented,
like establishment of self-help groups, etc., thgrereating additional livelihood
opportunities for them. With education, awareneastive participation and
employment generation by implementing inter-disogrly models through SHGs
and welfare schemes, they can drive the developprectss in a faster pace. So, it
should be a strong focus on involving and empovgewomen in particular because
income earned by this group is more likely to bartee entire household. Gender
sensitive research helps in attaining the inclugnevth through finite strategies of
development, so the sustainable goals can be maphdting the vulnerable groups
in the context of aspects like climate change aedekbpment”.(Pavithran. A.P,
Sachinet.al 2017).
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So, altogether, for the betterment of the conditiof the fishing
communities, development of regional adaptationwogts is a necessity.
According Sunil Santha, “formal adaptation straésgare highly techno-centric,
costly, and do not take into account the vulneit@dsl of the fishing community.
Instead, they have contributed to ecological, ihabd, and knowledge
uncertainties. The adaptation strategies of tHangscommunity are a response to
these uncertainties.” So, evidences are to be gekrgathered and documented.
Linkages between scientific aspects, policies arattite should be strengthened.
Establishment of the network between the membedsidentifying the location’s

priority needs helps in addressing the problemsersgstematically and efficiently.
Fishing community lives very close to the coasafd they are affected to)

. Cyclone, which hinders the fishing activity for efidiite period of time, even
affecting the marine lives also. The recent ocawreeof the cyclone, Okhi
along the Kerala coast is a relevant example of tmwlivelihoods of the

fishing community were affected.

. Storm surges, which curbs the boats from goindhendffshore areas, thus
curbing the prospects of a better catch. Fishingn&nly dependent on
seasons and a poor or delayed monsoon, which sffeetindigenous and
seasonal fishes and thereby, the seasonal haalests

. Floods, can hamper the livelihoods of the fishiegnmunity, affecting the

poor infrastructure and fishing activities.

. Sea level rise, can cause the various outcomesrdton in currents and
bottom pressure in the near shore regions, vanmiaiio tidal activities,

changes in wave patterns, and so on.

. Coastal erosion, is reported to affect about 23%hefshoreline along the

Indian mainland. (Vivekanandan,2011)

. Fish availability can change with respect to tabokes in the weather pattern

and it manifests in the forms of changes in theratign and breeding
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seasons of fish varieties , or even endangeringesohthe fish varieties

eventually.
4.6.2. Materials and methods

Selection of coastal villages Coastal villagesrfr&rnakulam District for
the study were selected based on different parashete, socio-economic factors,
number of families below poverty line, job migratjanfant mortality, adult-child
ratio, average family size, gender ratio, literagte, dependence on fishing
activities, craft and gear inventories, participatiin cooperatives and ancillary
activities. The study was conducted for a periodrod year from May to November

2015.
4.6.3. Socio-economic profile

The socio economic profile collected include agethe fishers, educational
standards of the fishers , experience in fishiregrg) and distance of houses from
coastline (m). The study on the age distributionredpondents revealed that the
majority of them belonged to the mid age group 6ft8 55 years. This was
followed by older age group, i.e.; people belongimgver 55 years and finally the
young age group. The younger group being in mipaadin probably be attributed to

change from traditional fishing to other meansiéllhood
4.6.4. Vulnerability Assessment of the Fisher Houkelds

Vulnerability studies are being conducted on agraasing basis, due to
growing concerns and discussions regarding thewsreffects and implications of
climate change as well as the socio-economic ressurSo the various potential
drivers that helps in adding the frame to the wabdity study of fishing

community were to be considered.

Vulnerability to climate change is defined by IPGE0007:883) as “the

degree to which a system is susceptible to, orlertalcope with, adverse effects of
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climate change, indicating climate variability aaxremes” and is a “function of the
character, magnitude and rate of climate variattowhich a system is exposed, its

sensitivity and its adaptive capacity”.

The vwvulnerability indices were constructed usingrameter, attribute,
resilient indicator and score (PARS) methodology,c@nceptual framework
developed for assessing the climate change vuliigyabf coastal livelihoods.
PARS provides prioritisation and ranking of diffietempacts as perceived by the
fishers and the frame work allows adequate didinbubetween fishing related
factors. The fishers were asked to rank betweeh ihdicating the severity of the
vulnerability: 5 indicates very high, 4 - high, 3medium, 2 - low and 1-
negligible/marginal. Each and every parameter igdld to different attributes and
the attributes will lead to different statementsresilient indicators which will be
based on different scores. The rank based qudgehhique was used to analyse the
scores and the ranks were in such a way the mémstted attribute will get the

highest ranking. PARS methodology was analysedyusink based quotient (RBQ)

100

formula of Sabarathnam (1988). Rank Based Quotient_,(Fi)(n + 1 —i) x o

where, Fi = number of farmers reporting a particygeoblem under ith rank, n =
number of problems identified and N = number dhdis. This methodology is very
much useful to find out which parameter or whictnilaaite of the parameter is the

most vulnerable factor of the area in terms of atienchange.
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Table 4.1:Rank-wise Analysis of Various Vulnerability Parameters

Parameters Chellanam | Rank | Cheriyakadavu | Rank | Kannamali | Rank Corg;)tc;sne Rank
Environmental 60.23 2 59.31 1 58.30 3 59.28 2
Fishery 62.45 1 58.43 2 61.30 1 60.72 1
Social 5743 4 57.50 3 60.40 2 58.43 3
Economic 58.32 3 53.43 5 59.45 4 57.06 4
Development 5245 | 5 56.45 4 | 5840 | 5 55.76 5

rivers

Source: Primary data

PARS methodology was applied in an effort to ustéerd the indicator
factors of coastal vulnerability in the selecteghing villages of Ernakulam district
and scale up the impacts, adaptations and mitiggtians of coastal livelihoods to
the district level. The application of PARS methlody in this study helped to

assess impact of climate change on the five diftgparameters considered

Among the three fishing villages studies, the wsial of environmental
parameters showed that Chellanam was the mostrablieearea (60.23%) towards
the climate change; followed by Cheriyakadavu (5%3and Kannamali (58.30%).
While analysing fishery indicators also Chellanasviound to receive major part
of the impact (62.45%), and Cheriyakadavu was #aetl affected with (58.43%)
and Kannamali being 61.30% susceptible to the impaben considering the third
indicator, i.e., the social parameters, it was tbtimat Kannamali faced 60.40% of
impacts of the social indicators, and Cheriyakadavua Chellanam remained
somewhat similar with 57.50% and 57.43% respedctivEhe same pattern was seen
upon analysing the impact of development driverth Wiannamali having 58.40%
,Cheriyakadavu with 56.45% and Chellanam havingd®. In the case of
economic parameters, Kannamali had the most impaaing the three fishing
villages, with 59.45 9%, followed by Chellanam (5848) and Cheriyakadavu
(53.43).

Upon considering the composite data of all thedhvillages, it was found
that the fishery indicators affected the villagas tmost with 60.72%. This was
followed by environmental parameters (59.28%) aodas parameters (58.43%).
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The villages were affected by economic indicatogs 3¥.06% and lastly by
development drivers by 55.76%. Several selecte@cispwere considered upon
selecting the various indicators which were clubkedether under various

parameters.

The study in the selected fisher households ithallthree villages indicated
that climate change has mostly impacted fishergdas the fishers’ perception on
different attributes followed by other attributés.Chellanam fishing village, fishery
parameters (62.45%) had severe impacts, which VYedi@ved by environmental
impacts (60.23%) and economic impacts (58.32%);redwein Kannamali, fishery
attributes had the greatest impact (61.30%), winele followed by social impacts
(60.40%) and economic attributes (59.45%).

The data on the composite villages indicated tirata wider level also,
fishery is the most impacted parameter, owing &éohbavy felt effects of the climate
change followed by the effects and impacts of emrmiental and social parameters.
Here, development drivers is the least impactecrpaters as perceived by the

fishers.
4.6.5. Fishers’ Perception on the Causal Factors @hange

An analysis was carried out to assess the fisltresgonse to what could
possibly be the causal factors for climate chaigee perception of the fishers
towards the casual factors of climate change ineicaghat temperature, sea level
rise, ocean currents, landslides, urbanisationJoogs, industrialization, habitat
destruction, pollution and wind can be consideretha causative agents of climate

change.

The potential causes for the various impacts @related to anthropogenic
(pollution and overexploitation) and climatic facto (Kristin, 2013). Upon
considering the views of the community level actdssth pollution and rising
fishing pressure that leads to increased exploitadf the marine resources, are also

considered as major stressors on fisheries resmuf@évekanandan, 2011). The
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fishers responded that temperature (85.9%) follotwegbollution (75.2%) and sea

level rise (63.1%) as the significant causal facfor climate change.

The study indicated that fishers’ response to alemchanges was in
consonance with real time changes in the enviromnwveth regard to temperature
rise, rate of pollution, the change in wind pattaswell other ocean parameters. It
was also noted that the long term effects of clextitange weren't felt much among
the fisher household. The fishers could only realimmediate issues such as loss in
fishing days and erratic monsoon resultant whickumn leads to economic losses.
Relatively poor technology, infrastructure, econorfactors of cost and revenue,
barriers and laws, along with the equity issueateel to the accessibility , poor
linkages and gender related social and economiieb® adds up the crisis. This
can be effectively addressed through sustainablemagement and ensuring
equitable resource distribution, capacity buildingpmoting adaptive capacity,
spreading awareness on various laws and schentebligsmnent of institutions,
taking measures to protect the environment andiphasizing the gender sensitive

strategies.

4.7. Ecological Pressures on Fishermen Community du to

Climate Change

Observations and opinions from the respondentsutaloe ecological
pressures on fishermen community due to climatengdaand its impact on the
fisher-folk of Kerala were collected with the helfpsome statements and questions.

The opinion collected from the respondents regardclimate change
indicates that 73.14 per cent of them have notealyrfectors relating to the climate
change. They have reported that changes in thé aétemperature, availability of
rainfall, change in the sea water colour, availgbibf fishes, non -availability of
certain species, change in the direction of floveed water, etc. are noted by them.
Experience shared by the fishermen who participatatie FGDs brought to light

that certain species are not at all availableHerlast few years.
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4.7.1. Costal Upwelling

Coastal upwelling is the upward movement of wateng the coast. Water
that rises to the surface as a result of upwellntypically cooler and is rich in
nutrients. These nutrients “fertilize” surface watemeaning that these surface
waters often have high biological productivity. €Féfore, good fishing grounds
typically are found where upwelling is common. T¥alabar upwelling zone along
the Kerala coast (south-west coast of India) is ohéhe important upwelling
systems of the world (Bakun et al., 1998) and coates about 20 per cent to the
marine fish catch of India. This phenomenon wasl weldied and reported by
Johannessen, O.M, et al. in 1981. They found tbastal upwelling is a repetitive
phenomenon in the Kerala coast during the soutlst m@nsoon period. According
to them, a north flowing coastal current from Nowamto December through

January — February is associated with the influbowfsalinity water from the south.

However, the data collected from the fisher-fakating to this phenomenon
indicates that only 20.61 per cent of the respotsddrave noticed it. Coastal
upwelling was mostly observed by the fisher-folk Kdénnur (35 per cent) and
Kasaragod (32.78 per cent). It is also reported wpavelling was observed during
the monsoon season. But, the participants of th®g@Gt Sakhthikulangara in
Kollam and Pollethei in Alappuzha reported thatimoiyirearlier years the flow of
water from south to north direction was regularewery monsoon period, but
recently there is a change in this flow. The abseoft this northward flow has
resulted in to a large scale decrease in the diigyaof fish. Nearly 80 per cent of

the fisher-folk are not aware of this phenomenon.
4.7.2. Indicators of Seasonal Variation

Opinion of the respondents regarding the indicatmr seasonal variations
were collected and categorised. These indicatagsdaclining variety, changing
temperature, non-availability of fish during posbmsoon, declining catch during

monsoon and declining catch during dry season.
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Fig. 4.3: Indicators of Seasonal Variation According to Respondents

® Declining Variety
17.43% 5.90% m Change in temparature
= Declining catch during Post Monsoon
m Declining catch during Monsoon
m Declining catch during dry Season

= Not Responded

Source:Compiled from primary data

Fig.4.3 shows that change in temperature is ttieator noted by most (48.1
per cent) of the fisher-folk. Similarly, decliniratch during dry season (43.52 per
cent), during monsoon (39.05 per cent) and duriogf pnonsoon (30.19 per cent)
are the major indicators of climate change as ekseby the fisher-folk. The

district-wise details are given Appendix 35.
4.7.3. Influence of Climate Change

Observations, of the fisher-folk, relating to thBuence of climate change in
the fisheries sector were collected. The data pentato this shows that change in
water level, disappearance of traditional spec@wmnge in water temperature,
change in water colour, etc. are the clear evidefoethe changes in the climate

and its influence on the fisheries sector.
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Table 4.21nfluence of Climate Change as Observed by the Respondents

indicators Respondents Observed
Number Percentage
Change in Species Landed 491 46.76
Occurrence of New Species 144 13.71
Disappearance of Traditional Species 704 67.05
Change in Roaring Sea 481 45.81
Change in Water level 571 54.38
Change in Water colour 551 52.48
Change in Water Temperature 505 48.10

Source: Primary data

As shown in Table 4.2, majority of the fishermexvé observed the changes
taking in different factors. Nearly 67 per centtloé respondents have observed the
non- availability of traditional species; 54.38 pmmt noted the change in water
level; 52.48 per cent noted change in water coémar 48.1 per cent note change in
water temperature (they specified that water teatpez has been increasing over
the years). Of course, the observations sharedhbyréspondents confirm the

influence of climate change in the fisheries sector
4.7.4. Water colour during May-August

The respondent fisher-folk reported different watelours at various parts
of the Kerala coast during May — August, covering monsoon season. The colour
as reported by them is shown in fig.4.4.
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Fig. 4.4. Water Colour during May-August as Reported byRespondents

m Red
m Dark
Green

m Blue

Source: Primary data

As shown in fig.4.4, 49 per cent of the responsleeported green colour

during the period; 20 per cent blue colour; 18 gant red colour and the remaining

13 per cent reported dark colour. Green colour weggsorted by fisherfolk of

Ernakulam, Thrissur, Malappuram, Kozhikode, Kanand Kasargod. Dark colour

was reported mainly by the fisherfolk of Trivandraiistrict; While Red colour was

reported by the fisherfolk of Kollam and Alappuzhsatricts (Seé\ppendix 36).

Table 4.3: Correspondence Table between water coloratiorDastadcts

District

Water colour

Red | Dark | Green | Blue Active Margin

Trivandrum 0 120 33 27 180
Kollam 106 4 27 13 150
Alappuzha 74 1 1 44 120
Ernakulam 4 0 90 26 120
Thrissur 0 0 77 13 90
Malappuram 0 1 85 34 120
Kozhikode 3 0 115 29 147
Kannur 3 8 38 11 60
Kasargode 0 0 49 11 60
Active Margin 190 | 134 515 208 1047

Source: Primary Data
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Summary
Proportion of Inertia Conflde\?;;ﬁj eSlnguIar
Dimension S\Tglular Inertia SCh' Sig. Correlati
alue quare Accounted , Standard | ~Orreiaton
f Cumulative -
or Deviation 2
1 778 605 517 517 018 538
2 125 526 450 967 021
3 197 .039 .033 1.000
Total 1.170 | 1225.120 | .000a 1.000 1.000

a. 24 degrees of freedom

The Chi-square test value between coastal upweléind district wise
distribution gives 1225.120 and p<0.05, making #ssociation between the two
highly significant.

Fig 4.5: Bi-plot between Changes in the Water Colour dedDistricts
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Source: Primary Data
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The above bi-plot graph (4.5) shows that red aw@ibon in tides is
predominantly observed in Kollam and Alappuzha. M/dark tides are observed in
Trivandrum, a green colouration of sea water iseoled in Kozhikode, Ernakulam,
Malappuram and Thrissur. Blue tides are mainly olesk in Alappuzha and
Malappuram. The distribution of observation of blsea water colouration is

somewhat similar in all the districts.
4.7.5. Presence of Algal Bloom

The water colour during the monsoon season is eolifked with the
presence of algal bloom. Fig.4.6 shows the pergentd respondents who have

noted the presence of algal bloom in differentgpaftthe coastal waters of Kerala.

Fig. 4.6. Observation of the Respondents about the Presérdgal Bloom
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Source: Primary data

The data shows that majority of the fisher folle ot aware of the algal
bloom or phytoplankton (Se&ppendix 37). It was found that nearly 29 per cent of
the respondents have noted the presence of algambturing monsoon season;
while 15.96 per cent have noted its presence duiliegpost monsoon season.
Regarding the type of algal bloom and its influerme the fishery resources

scientific study is required to make any interptieta
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4.7.6. Sea-Surface Salinity

Opinion of the respondents about the relationsi@fween level of salinity

and availability of fish was collected.

Table 4.4:Relationship between Level of Salinity and Availability of Fish

Level of Salinity

Opinion on Availability of Fish High Low
Per cent Per cent
Increases 6.86 15.05
Decreases 20.10 4.10
No change 12.37 11.80
Not aware 60.67 69.05

Source: Primary data

It is clear from Table 4.4, that most of the fiskak are not aware of the
relationship between the sea water salinity andatralability of fish. When 20.1
per cent opined that fish availability decreasea essult of an increase in the water
salinity, 6.86 per cent made a reverse opinion.il&y 15.05 per cent of the
respondents believe that availability of fish irages when salinity decreases.
Perhaps, it may be due to fact that during the semseason, as a result of
evaporation of water, level of salinity increas@sthe same time, during summer

season, fish availability will also be less becanfsitensive catch. Here also a final

conclusion can’t be made simply on the basis afiopifrom the respondents.

4.7.7. Level of Sea Surface Temperature

Increasing sea surface temperature is a seriauseao before the mankind
today. When water heats up, it expands. Thus, tlest meadily apparent
consequence of higher sea temperature is a ragedinmi sea level. Sea level rise
causes inundation of coastal habitats for humans/eds as plants and animals,
shoreline erosion, and more powerful storm surdpes tan devastate low-lying

areas.
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The observations on the sea surface temperature eatlected from the
respondents and analysed. It shows that 59.05 gréraf the respondents opined
that fish availability increases when the sea sartamperature is low (see fig.4.7.).
Similarly 63.9 per cent of the respondents belidvat the availability of fish
decreases as a result of an increase in the dJaaestemperature (see fig. 4.8).

Fig. 4.7: Availability of Fish when SST is Low

4 I
M Increases Bl Decreases = No change B Not aware

B Increases, 59.05

B Notaware, 2543

Percentage

B Decreases, 8.29 m No change. 7.24
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Source Primary Data
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Fig. 4.8: Availability of Fish when SST is High
4 N\
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The increasing sea surface temperature and tleeimissea level were
important concerns raised by the participants efRGDs at different places. They
explained that in many places, especially in PodegtAlappuzha, and Kanjhangad
the private lands were eroded up to 50 meters nvhperiod of five years. While
explaining their experience, they said that thep ¢eel the water temperature
simply by touching and can predict the chancesettirgy fish. The participants also
confirmed that sardine has moved to other placdstlaose available in the Kerala

coast, have gone to further deep waters.

According to Venkatesh, one possible impact ofings sea-surface
temperature being felt by the fishers might retatthe changing fish composition in
their catches. The small-scale gillnet fishers oidAra Pradesh have reported that
the depth of the surface gillnets, which was fathéms in the 1980s, has now gone
up to nine fathoms; the fishers contend that tHagie species have descended to
the lower layers from the surface due to variationsurface-water temperature
(Salagrama, Venkatesh, 2012). The findings of tinedysby Vivekanandan et al.
(Vivekanandan,E, 2009are most relevant here. The study concluded vhth t
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remarks that oil sardine fishery did not exist before 1976 in the northern latitudes
and along the east coast as the resource was not available. With warming of sea
surface, the oil sardine is able to find temperature of its preference especially in the
northern latitudes and eastern longitudes, thereby extending the distributional
boundaries and establishing fisheries in larger coastal areas. It is expected that the
distribution may extend further to Gujarat and West Bengal coasts in forthcoming
time assuming that other fishery related physical and biological parameters will not
vary considerably. However, if the sea surface temperature in the southern latitudes
increases beyond the physiological optimum of the fish, it is possible that the
population may be driven away from the southern latitudes, which will reduce the
catches along the south-west and south-east coasts in the future.

Perhaps, the data relating to marine fish landings during the last few years
also support that climate change may have influenced fish landings in Kerala. The
trend in marine fish landings during the period from 2003-04 to 2012-13 isgiven in
fig.4.9.

Fig. 4.9: Fish Production in Kerala

620000 608525

601863 598057

600000 586286 583150
580000 570013
. 558913 200398 2177
540000 oo
520000
500000
480000
> & & N & N > SEENY >

of
&

Production in Metric Tonne

N & & AS &
& $ § S §

& Q
O v
A Q

v

Source: Department of Fisheries, Govt of Kerala, Facts and Figures 2012 & Kerala
Economic Review, 2014.
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4.7.8. Humidity and Availability of Fish

The relationship between humidity and availabibfyfish was tested using
the chi-square test. It shows a positive corratabetween the two. The opinions

collected from the respondents are shown in fi@.4.1

Fig. 4.10: Availability of Fish when Humidity is High
4 )
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Source: primary data

Fig. 4.11: Availability of Fish when Humidity is Low
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Table 4.5Humidity and Availability of Fish- Case Processing Summary
Cases
Valid Missing Total
N Percent N Percent N Percent
AVFISH1 *HUMIDITY | 2100 |94.7percent 118  |5.3percent| 2218 mgr)ﬁer
AVFISH1 * HUMIDITY Cross tabulation
Count
Humidity
Total
2
1 344 92 436
2 105 357 462
AVFISH1
3 80 156
4 525 521 1046
Total 1050 1050 2100
Chi-Square Tests
Value df Asymp. Sig. (2-sided)
Pearson Chi-Square 283.224 .000
Likelihood Ratio 300.450 .000
Linear-by-Linear Association 19.136 .000
N of Valid Cases 2100

a. 0 cells (0.0per cent) have exggetL count less than 5. The minimum expe:

count is 78.00.

Symmetric Measures

Value

Approx. Sig.

Nominal by Noming
N of Valid Case

Contingency Coefficient |].345

2100

.000

Cochin University of Science and Technology (CUSAT)

Dept. of Applied Economics



Sachin Pavithran A.P. 203

Interpretation: Humidity and availability of Fistreasignificantly correlated (chi-
square = 283.224, df = 3, coefficient of contingerd).345, P< 0.01). Availability
of fish is found to increase as humidity increaseSignificant decline in fish
availability is noted for lower levels of humidity.

4.7.9. Impact of Rainfall on Fish Availability

The data collected from the respondents revedlti®availability of fish
increases as a result of an increase in rainfallvéce- versa. As shown in fig.4.12,
69.43 per cent of the respondents opined that deglcth increases when rainfall
increases. The chi-square test also supports thismeent. The respondents also
have pointed out that if there happens a sudderiatbiwhen the temperature is

high, availability of fish increases.

Fig. 4.12: Relationship between Level of Rainfall and Avhilay of Fish
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Table 4.6:Rainfall and Availability of Fish- Case Processing Summary

Cases
Valid Missing Total
N Percent N Percent N Percent
AVFISH*RAINFALL | 2100 | 1900per | o foopercent| 2100 | 100-Oper
cent cent
AVFISH * RAINFALL Cross-tabulation
Count
RAINFALL
Total
1 2
1 729 165 894
2 98 569 667
AVFISH
3 29 103 132
4 194 213 407
Total 1050 1050 2100
Crosstabs
Chi-Square Tests
Asymp. Sig. (2-
Value df sided)
Pearson Chi-Square 730.779 3 .000
Likelihood Ratio 797.049 3 .000
Linear-by-Linear Association 172.185 1 .000
N of Valid Cases 2100

a. 0 cells (0.0per cent) have expected count le@ms 5. The minimum expect
count is 66.00.
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Symmetric Measures

Value Approx. Sig.

Nominal by Nominal =~ Contingency Coefficient .508 .000
N of Valid Cases 2100

Interpretation: Level of rainfall and availabilif Fish are significantly correlated
(chi-square = 730.779, df = 3, coefficient of caggncy = 0.508, P< 0.01).

Availability of fish is found to increase as raafifincreases. Significant
decline in fish availability is noted for lower lei¢ of rainfall.

Thus, the most important factors influencing tkeilability of fish in the sea
show that fish availability is closely related teetchanges in these factors. Increase
in temperature, decline in the volume of fish catttanging colour of the sea water,
increase in the sea level, changes in humiditg.,at well noted by the fisher-folk
in the State.

4.7.10. Precautionary Measures Initiated by the Flger-folk

Opinions were collected from the respondents irglao the precautionary
measures initiated by them to prevent dangers afsman, flood, storms, drought,
coastal erosion and salinity. Only 18 per cent [X83he respondents marked their
opinion for this question. The general opinion pded by them indicates that no
effective measures are initiated individually, bime government and Grama
Panchayats spent funds for the above purpose. dtieipants of FGDs also have
pointed out that in certain areas works were uadtert to prevent flood and coastal
erosion by building bunds and planting of treesauritdbe Mahatma Gandhi National
Rural Employment Guarantee scheme. Sea walls acehalilt using government

funds along the Kerala coast.

Thus, the above analyses shows that there areewpd#rienced fishermen
who clearly observe the changes in the climate itond and its impact on the

availability of fish. However, organised effort lscking in the coastal villages of
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Kerala for the practice of responsible fishing aifgb to ensure a sustainable system

of fishing
4.8. Sustainability of Fisheries Sector:

The fisheries sector, having much developed frisnearlier primitive state,
has come a long way by becoming a dominant prinsggtor. However, in
developing countries, the fisheries sector stikkefa the curses of ecological
degradation and over exploitation for marine resesir This leads to resource
depletion and resultant adverse impacts of enviemras well as the livelihood of
fishermen. The beaurocratic hurdles and corrupbiccurring in the administration
and management of fisheries sector are the mapsors for this. The higher
population density of coastal areas, unbalance@ldpment of different types of
fishermen, resultant competition among the varityyses of fisher folk, and the
constant depletion of resources along with clinctange aspects and pollution all
brews the dark fortune for the fisher folk. The it financial gains, with high
competition for declined resources make it unbdarédx poor traditional fisher
men to compete with the mechanised fisher folk. yTlage also affected by
indebtedness, health problems and issues of pov@utyering from poor standard
of living when compared to the general populatithe fisher folk find it nearly
impossible to shift their occupation and chooseratite means of income. This is
because of the lack of education and poor skillse Bector is affecting from
disguised unemployment up to a larger extent. Iditexh to this, the complex
fishing systems makes it difficult for the authmst to implement the welfare
schemes properly, and it cannot be ensured alwlags the recipients are the
deserved ones. The lack of proper governance, po@peration on the part of
various government departments, and lack of coatjmer between the fisheries
sectors and other sectors have all added to thalgmno Therefore, what is to be
adopted are the active strategies for public peiyartnership, stronger institutional
credit facilities, measures for boosting genderasigy regulations like trawl ban,
etc., for the fisher folk, conservation measurasnative ecosystems, emphasis on
indigenous technical knowledge and also ensurimg tine new developments are
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adopted with support and co-operation from thellishing communities (Ranjini,
2011). The sustainable development agenda mustvée wp priority in framing all
fisheries policies, leaving no scope for leakagfesieby ensuring human and natural
development.

In Kerala, the traditional fishermen suffer afi@m heavy competition from
mechanised fisher folk. The trade- off between eouin profit and resource
sustainability is a major aspect. The mechanisatidisheries was both a boon and
a bane. Because, when mechanised fishermen redagfeer profits, the traditional
fishermen using traditional gears and vessels bddde a lot of pressure from the
heavy competition. The fisher men unions were farmhering 1970-80s, with initial
objective as social service societies. Religionedafederations were also started
among them like the Kerala Latin Catholic Fishernkeaeration or the All Kerala
Dheevara Sabha, etc. Later all these were broughether and the Kerala
Independent Fishworkers Federation was formed, lwisi@an apolitical trade union,
affiliated to National Fishworkers Forum. With sumbilective measures on the part
of the fishermen, along with the later created tmal party trade unions, they
succeeded up to a greater extent in improving thléave of the artisanal fishermen.
With this, the mechanised and motorised fisher &fo formed collective unions,
forming powerful lobbies. The mechanisation of getious crafts became a method
for resilience. Similarly the establishment of Ahdia Fishers and Fisheries
Workers’ Federation in 2001 aimed at enhancing eopeasant alliance (Ranjini,
2011). All these have improved the socio-econoroitddions of the fisher folk, and
with the aid of government through welfare prograsmthey are on the path of

progress.
4.9. Sustainomics:

The sustainable development is a wide concept vatious interconnected
aspects related to it. The complexity of the coheegkes it difficult to study. The
term ‘sustainomics’ was put forward by Munasingh894) as a trans-disciplinary,
balanced, comprehensive, integrative, heuristic @nactical meta-framework,

which is needed to make the development more sadii@. It perceives sustainable
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development as an ideal and unique goal of weltdosvever, making development
more sustainable if rather feasible and practiocgahe economy, that is, mainly by
avoiding unsustainable activities. The standardiviig and quality of life can be

enhanced with minim and efficient use of resour@g] considering the future
generations. The productive assets must be useuepfly, like the material and

social capital as well as the natural resourcexostng to Munasinghe (1992),
sustainomics envisages to address the climate ehasgue and sustainable
development in a a feasible and practical mannegnbphasising the sustainability

triangle, consisting of economic, social and envinental aspects.

Fig. 4.13: Sustainability Triangle Elements

ECONOMIC (Growth,
Efficiency, Stability)

ENVIRONMENTAL
(Resilience, Natural
Resources, Pollution)

SOCIAL (Empowerment,
Inclusion, Governance)

Source: Based on Munasinghe (1992, 1994).

The three major elements of sustainability trianigl based on the existing
aspects of poverty, equity, sustainability and eohgtion. These are affected by
inter-generational equity and also the basic ndeadihoods, incidence of impacts,
values and cultural aspects of the system. Accgrdm him, internalizing of
externalities is to be stressed and an optimaliyrability approach must be

followed. Multi-criteria models, action impact mags, integrated assessment
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models and multi sector models, all must be incaiea in order to arrive at a
development level or path that is sustainable. #hiscilitated by interdisciplinary

approach.
4.10. Requirement of an Inter-disciplinary Approach

The Earth having been gone through multiple cyofesvolution through the
thousands of centuries, have undergone variousrnggeironmental shifts and
changes, altering the state of environment comlglstanetimes. In the modern age,
with Industrial Revolution, the degradation of mmesy existing ecological system
have started. This is caused by harmful emissidissharge of effluents, resultant

global warming and the catastrophic global clinatange.

The concept of planetary boundaries (Johan Ramkst2009), was put
forward in this regard, defining the operating spacrelation to the planet’s system
and biophysical components. The various earth ggaseare often sensitive to the
pollution and resultant climate change, affecting Hiversity and also human

livelihood rather seriously.

The non-linear relations can change as a resuheobreaking of the natural
threshold capacity of the biophysical cycle to tale the harmful influences of

human activities.

The major earth processes that determines thetalgnboundaries include
climate change, stratospheric ozone depletion, roceaidification, global
freshwater use, rate of biodiversity loss, intexfere with the nitrogen and
phosphorus cycles, change in land use, chemicdlutmyl, and atmospheric

aerosol level.
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Fig. 4.14: Components relating to the Planetary Boundary

Climate change

Source: Johan Rockstrom, Nature International JdwhScience, 2009.

The above figure 4.14.depicts the aspects reldatedthe planetary
boundary. Three out of nine processes are alreaalked red, and are affected
harmfully, which can potentially lead to the imhate of the global system. In
this, climate change is of much significance, ahé tnmain two parameters
affecting it are the increasing concentration of,@®Othe atmosphere and also the
radioactive forcing. With industrialisation, theapktary boundaries are being
crossed, and the planet is open to the major risilimate change. It is in this
situation, that the most vulnerable groups like flsling communities suffer
from the potential hazards of climate change in ftiven of natural -calamities
like tsunami, cyclones, storm surges, sea level gsastal floods, coastal erosion,
sea surface temperature increase, and the like.
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The fisher folk communities, being relatively deped than the tribal or
other communities that depend on nature, are ih daffering more because of
the complexity of a number of socio-economic anol@gical interlinking aspects
that can exert pressure from their livelihood taltie aspects. So, in this regard,
already the government, NGOs, UN, other internaticagencies, local groups,
etc. are coming together and implementing variousg@mmmes in collective

nature. This brings about the need for an inteiglis@ry approach in addressing
such issues.

Even the need for development of relatively neelds of study, like the
alternative economics or the innovative conceptsbmf-economics, climate

change economics or environmental economics ainsiss scenario.

Diagram depicting Sustainable Space with respeatarious Socio-
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Figure 4.15 depicts the two essential boundarfea sustainable living
space. The innermost space is of poverty, becdusesven below the inner ring
representing the housing, sanitation, educatiorgltihe governance, energy
aspects. These constitute the major necessitiéisisuaf for living. The outer ring
comprising of harmful aspects affecting the natdilee pollution, ozone layer
depletion, extinction of species, climate changeo-diversity loss, land
conversion, freshwater withdrawal, etc., forms thuter boundary. Crossing this
boundary indicates that the earth’s threshold dapas affected. However, the
area between the two rings provides a sustainaidesafe space for livelihood
(Raworth ,2017).

Therefore, there is an increased need to divemen fthe existing
individualistic economics and to promote the iniectplinary approach. The
integration of all economic, social, political andltural aspects, along with the
energy of the earth system, while considering tlelagical balance and
environmental stability, through sustainable depsient measures, must be
envisaged. The long term goals must be strengtherstead of short term goals.
The coherent measures of sustainable growth cannterporated with the
strategic management plans. All the frameworks rbesmade after consultation
with all the stakeholders of the system, startiranf the primary level of local
traditional fisher men in the case of fisheriestsec

This chapter analyses the awareness of climategeheelated factors on
marine fisher folk of Kerala and their vulnerahjlitowards these factors. A case
study using PARS methodology was conducted in kineet fishing villages of
Ernakulam district to check the vulnerability level the fisher folk and the
results were drawrlhe traditional fishermen are the most vulneralfl@lbthe
other fisher folk groups, owing to their poor liginconditions and limited
accessibility to resources$t was found that the long term effects of climate
change weren't felt much among the fisher househdbdit many of them were
aware of it. The fishers could only realize immeeissues such as loss in fishing
days and erratic monsoon resultant which in tulad$eto economic losses. A
detailed analysis with respect to Coastal Zone Man®ent principles, concepts,
forces affecting coastal resources, and a casg swttempted in Chapter 5.
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CZM or Coastal Zone Management is a policy insgntmwhich deals and
tackles the issues of environmental and socio-eoanmature, which affects the
coastal zone, especially from low tide line to thedward side, by making use of
ecologically sustainable measures. It encompassesltitude of functions like the
protection, preservation and conservation of thstatopopulation, coastal areas,
marine resources, including the sea bed and tleefeom low tide line to landward
side. The careful land allocation and use plaresburces constitutes the main aim
of Coastal Zone Management. For this, the inforomatiegarding the state’s bio
physical coastal resources and potential utilisatapabilities of the same, along
with the existing socio-economic condition of tleedl communities must be taken
into consideration. This chapter analyses the @bagine Management and its

impact on society citing a case study.
5.1. Principles of ICZM

Despite ICZM being a rather recent concept, winscstill gaining popularity
and developing and exploring new aspects in iticpdbrmulation, execution and
management, there are some general principles wdrehlrsomewhat universal in

nature. The two principles are as follows:

> The Integration Principle: The main aim of the ICZM plans is to promote
sustainable development of coastal regions. Itsamés the adoption of new
approaches and methods in management and develbphmrastal regions

and marine resources, in all the levels, namebha)l national, regional and
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sub-regional. These precautionary and anticipatorgthods must be
integrated in content and action as a driving fiacfoholistic nature of the
development plans. The integration can be amoni@usisectors, between
the Central and State governments, between the Veaier interface, among
various disciplines or among different countriesthie case of enclosed or

semi-enclosed water bodies (Muthukrishnan.A, 2010).

The Precautionary Principle: This was adopted by the Maastricht Treaty

as a fundamental component of the Environmentatyol

5.2. Planning and Process of Developing ICZM Stratgy

All around the world, ICZM strategies are adopitaddifferent countries,

and each nation will be facing its own set of cakhstsues, and the environmental,

political and economic set up of the countries Wwal differing. They will have to

consider the funding needed, objectives of the IC@&Mich is to be satisfied,

collaboration and holistic approach to be adoptstiing up of time limits for

various stages and the steps of programme develipme

In spite of various differences existing in theuess affecting coastal regions

of various countries, the following stages are pathe ICZM programme planning

and generation:

>

The stage of formulation of policy This involves the formulation of policy
framework by incorporating all the objectives amdig to be satisfied under

the ICZM programme. This is done with the aid @istative action.

The stage of preliminary planning: After the authorisation of the strategies
to be adopted, this stage involves the consideand determination of
various impacts of the ICZM policy and its feastil The effects of ICZM
can have effects on the various stakeholders, maesources, cultural and
social activities, and the like. It can even influe the occupation,

urbanisation in the region and foreign exchangaiegs. The costs and
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benefits are to be determined and studied prioccreating the outline

strategy.

> The stage of master planHere, the programme is modified and developed
by formulating the master plan for coastal conswmaand management.

Institutions are allowed with responsibilities.

> The stage of implementation In the final stage, the budget is prepared and
finalised and with legislative approval, the ICZMogramme can be

implemented
5.3. Forces affecting Coastal Resources

The coastal resources are affected by many ecenand political factors,
apart from social and cultural aspects already tiexjs Urbanisation, housing,
recreational activities, construction of ports drabours, tourism, navigation and
industrialisation constitutes the major economatdes. The coastal region is mainly
used by the people for activities like fisherieguaculture, agriculture and mining,
which mainly aim at the exploitation of resourcegher than their preservation. So,
management measures by ICZM policies are adoptaghwegulates the excess
exploitation of coastal resources (Chua, 1986).

Fig. 5.1 Forces Affecting Coastal Resources
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Under the ICZM policy however, certain habitatsd areserves can be
allowed restricted use, like the places of worsleir,. But the primary function
remains to be of environmental protection and mameant, but the policy measures
adopted by the government can also alter the geeemnomic policy up to an
extent. So a holistic approach incorporating a# tielated aspects is significant

while considering the ICZM framework constructicengrally.
5.4 Global Context:

Considering an outline of the history of ICZM|stevident that Europe and
the USA were the pioneers in adopting ICZM policies order to protect their
coastal and marine resources. Now a days, witlgtbeing concern over climate
change and global warming along with the ever gisiemand for fisheries product
and the resultant resource depletion, almost elttuntries with coastal regions, are
adopting ICZM plans. The US in this regard, adopted US Coastal Zone
Management Act, 1972. With the advent of 1980s, enauns developing and even
less developed nations followed this path withfiicial assistance from international
agencies or other nations. USAID/ICLARM programmethe ASEAN countries,
UNEP’s Mediterranean Action Plan, USAIDIURI plamaglemented in Thailand,
Sri Lanka, Ecuador, national plans of Brazil, Cotua) Argentine, etc. are in this
regard. In 1992, UNCED in its newsletter had merdw about 108 efforts and
action plans adopted in 44 coastal sovereign ami-severeign states (Clark,
1992). According to Hildebrand (2002), in 2002, 10ZM efforts had been taken
all around the world by various coastal countri&/h the advent of technology, the
need for adopting ICZM plans have increased esipecwing to the problems of
mechanisation of fisheries led resource depletiod arbanisation. The case of
Canada which is surrounded by oceans in its thides snamely, Atlantic, Arctic
and Pacific, with the lengthiest coastal region aigfjest continental shelf, is the

most interesting in this regard.
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5.5 Indian Context:

With a coastline of 7516 km and rich marine andstal resources, the
country have rich marine ecosystems and variouslogical habitats like
mangroves, lagoons, islands, marshes and swamps) méeds protection. It was in
this regard, the Coastal Regulation Zone Notifmawf 1991 was introduced under
the Environment (Protection) Act, 1986. In Indiader the Sections 3(1) and 3(2)
(v) of the Environment (Protection) Act, 1986, Ime tMOEF, which initiates actions
to protect the wet and dry sides of the coastakégoiihe regulations are known as
Coastal Regulation Zone Notification, which arealeigstruments, issued by MOEF
in 1999, protecting the area from Low tide linethhe landward side. This enabled
the country to protect and conserve the ecologicsdinsitive coastal habitats by
means of various policies and frameworks. Howewewing to the need of
sustainable development of tourism industry in toastal regions, amendments
were made after evaluating every issue affectirgahvironmental balance of the
coastal region. Around 19 amendments have been madar. However, these
ICZM policies were mostly neglected by the stateegoments which led to the
increased havoc during the 1999 Orissa cycloneedisaw the 2004 tsunami. This is
because; most of these ICZM policies have not begtemented and monitored
properly (Menon & Sridhar, 2002). A lot of workimgmmittees have been set up in
this regard by the MOEF. However, there are stadingnleakages prevailing in the
system. With the higher coastal population densitgustrial growth and the
resultant pollution, tourism and property boom hbkeeeto the damage of the pristine
coastal ecosystems. The Coastal Regulation Zoredex the coastal stretches of
bays, estuaries and seas which are influenceddby d@ction upto 500m from High
Tide Line(HTL) and the land between the Low Tidene.i(LTL) and the HTL.
(Sankhua)

The coastal regions are further divided into :

. Coastal Management Zone-I: The areas that area@magntally significant
and sensitive the most. These include mangrovesl ceefs, swamps,

coastal forests, estuaries, lagoons, creeks anithsimland water bodies,
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mud flats, marshes, habitats of importance to feamd flora like seaweed
beds, horseshoe crab habitats, turtle nestle anegsatory birds nesting

regions, etc.

. Coastal Management Zone -Il: These are developgibng® where
construction and operations are regulated. Thedade areas of ports and
harbours, coastal corporations, tourist spots, mgirsites, defence camps,

special economic zones (SEZs), heritage sitestanlikie.

. These are under developed regions, where certamabpns are allowed.

These are those coastal regions apart from thaser unll and IV CMZs.

. Areas of islands and the like which are protectigghlit. These include the

coastal regions of Lakshadweep and Andaman & Nicistends.

Similarly, the Biological Diversity Act, implemesd in 1993, aims at
protection and preservation of ecological resouttcepromote a sustainable and
equitable usage of the same. Also, Ocean Regul@boe, are recognised and have
classified the coastal region into various categmriike that of near the main land
and Andaman & Nicobar and Lakshadweep islands disasg¢he environmentally
important and sensitive regions like coral reefgyine habitats, wildlife reserves,
etc ; the area developed for construction, indestand navigation; areas yet to be
developed, etc. Considering the various issuesngirenment sustainability and
conservation, the Government has introduced theoh&dt Environment Policy,
2005. The conservation of coastal areas and cgeatiitable policy framework
along with the management and development of tetutional arrangements and
to impart knowledge in this regard constitute theganobjectives of the policy. The
India Integrated Coastal Zone management Projest imtaoduced in this regard
with the assistance of World Bank. The objectivedude capacity building as well
as conservation of ecological and cultural aspeuts view to reduce poverty and
bring in economic growth and sustainable develogmEme integrated management
of the coastal ecosystems and holistic approacingiexd in this view helps the

fisher folk in various levels from gaining an impea living standard to reduction of
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susceptibility to climate change impacts. The capdauilding initiative mainly
includes, the National ICZM Capacity Building whialms at mapping, delineation
and demarcation of the hazard lines along the madhtoast and in the Ecological
Sensitive Areas (ESAs), capacity building of thenigiry of Environment, Forest
and Climate Change, training and awareness iméigtiestablishing and working of
National Centre for Sustainable Coastal Zone Mamag:.

5.6. An Overview of the State and its Coastal Charderistics

A most significant area of any region, which itentaced by the three major
forces of nature, the ocean, the land and thesais coastal region. The area, which
is increasingly affected by both the natural forasswell as the extensive human-
nature interactions, remains a victim of increasesiburce depletion; in the form of
intense fishing, excess fishing pressure, trawlipgjution etc. which are adding
flame to the fire of already existing issues ofndie change impacts and seasonal

variations in catch.
5.6.1. Kerala Coast

Located at the south-western corner of India, tipi®f the Indian peninsula
offers 38863 sq km of total area and 590 km of tio@s Out of 14 districts, 9 are
coastal ones and possess rich marine resourcespértlid variety of ecosystems,
like lagoons, mangroves, beaches and estuariepitBgrssessing positive trends
in various socio economic indicators like 94% hiey rate, 75% life expectancy,
better standard of living, higher per capita incoilife expectancy, high sex ratio,
educational qualification and the like, the coraditof coastal fishing community is
rather low compared to the general population. Sihaee is also famous for its higher

human development index, 2011.
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Fig. 5.2 Physical Map of Kerala with Physical Altitude ledv
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Upon considering the physical features of theesthie Western Ghats with a
rise of 100 m and above have considerable effattthe state’s climate, land use
and topography. With asymmetrical altitude disttitm and the vast coastal line,
around 55% of the state is below 100m contour (&DK5). Geologically, Kerala
with a lot of Archaean crust, had possessed a nmwekr sea level in the past,
evident from the evidences of seaward extensioddaarite cappings. There have
been several sea level changes and formation asappmkarance of lagoons and
lakes, the variations in beach sediments. Altogethere had been multiple marine

regressions and transgressions.

With 41 rivers flowing westward and 3 eastward #tate is rich in natural
drainage and helps in supporting a wide varietgaafsystems. In spite of smaller in
length, these rivers fluctuate widely with seasathffiérences, from monsoon to post
monsoon. Similarly, a number of lakes, that areaséd parallel to the coastline is
another feature of the state, which have influennethe local ecosystem as well
(GOK,2015). With more than 80% sand content, thg lsaks water holding
capacity in coastal region.
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5.6.2. Issues Affecting Coastal Region

Coastal region is prone to a lot of hazards artdrabcalamities, like the
storm surges, high tides, cliff recession, soilsern, heavy rainfall and cyclones.
Many factors like topography, seasonal variatiatispate change, off shore wave
energy, soil and rock composition and the overathrgorphology of the location
affects the occurrence of such hazards. Estuaregart of the most vulnerable
area in this regard. Apart from natural hazardslupon and fishing led resource
depletion are other issues in the coastal aregcedly in the name of tourism and
excessive fishing pressure. The ill effects of ¢hase enhanced by pollution factor,
population rise, high coastal population density20600 persons per km, irregular

monsoon and the like.

Coastal erosion is a major issue, which is cabiyechanges and occurrence
of mud banks, beach cusps, sand dunes and furghmardoo morphological features,
along with waves, sea currents, wave breakingnseatiation, mud bankformation,
making it often seasonal or cyclical. Sea accretadso affects the beaches.
However, these vary with seasons and irregulafitmonsoon in Kerala is a major
issue, even forming waves of heights of up to 2.8part from these, the coast is
susceptible to the threats of cyclones and tsumathe Indian Ocean. Sea level rise,
which is a direct effect of global warming and rémot climate change, also affects
the coastal sustainability. In Kochi, annual sezlleise was estimated to be of
2.1mm, during a100 year period.

Coming to the coastal ecosystems, mangroves, tagouud banks are of
significance which needs to be preserved undeiCi! plan. Apart from these,
beach dunes, barrier flats, alluvial plains, massdved beach ridges are also present.

The beach ridges say a lot about regressions anggressions of the past.

Coming to the resources available, the major nesois fisheries and the
state is a leading producer of marine fish proauctcontributing around 20% of the
nation’s total output. Monsoon related formationnofid banks in several parts of

the Kerala coast, helps in increased fisheries ubutpVith high density of
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population, some also practice agricultural aggegit The area is rich in minerals,
important varieties of soils and fossil depositst Fastance, Chavara is famous for
the mineral deposit. The tropical resources includgious ecosystems like
mangrove vegetation, swamps, open sea front, roekghes, lagoons and the like.

The islands situated in Kerala coasts are alllpigbpulates, including the
barrier islands, like Nendakara-Chavara-Panmanppdld, Arattupuzha-
Thrikunnapuzha, Chellanam-Fort Kochi, Vypeen, Dhadlom, Ramanthali,
Valiyaparamba (GOK, ICZM Kerala Concept Note, 2015)

With the mechanisation and the increasing fislprgssure, having made a
revenue of Rs.1000 crores from the internal masket forex earnings of Rs.800
crores, contributes to nearly 24% of the natiorsdldries output. However, damages
to the coastal ecosystems and species depletioichvid accelerated by fishing

practices like trawling.

An important coastal ecosystem form is mud bariesg are small patches
or areas of water, with high concentration of dayg sediment, appearing parallel to
the coast at an average length of 2 to 5 kms. Hneyinfluenced by the monsoon
and wave formation. They are rich in phytoplankimontent and algae, which
increases the presence of fishes in the area,iapasardines, prawns, silverbellies,
and the like. These are favourable fishing spots ti@ditional fishermen
contributing up to around 56% higher output thantimer parts.

5.6.3. Socio-economic aspects: Coastal Zone

With high coastal population density and about 3ff%he population of the
state living in the coastal region, the studiessonio-economic aspects of fishing
communities are of importance. Despite having aloB&0 large/ medium sized
enterprises and about 5000 small scale units, threard of living of the coastal
communities are much lower when compare to the rgémmpulation. The high
population density and rising urbanisation in ttzene of tourism have, however,
had a lot of harmful after effects on the coastall@gical balance, by means of
pollution and degradation of marine resources. Desmany developments, the
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fishing communities face the issues of backwardngss/erty, health issues,
illiteracy and poor organisations. Often they aret raware of the various

governmental schemes and programs that are aintkdiawvelfare.

The excess fishing activities and mechanisatiorepavay for depletion of
marine resources. This is accompanied by the pom@sa to the fishing resources by
the traditional fishermen, which makes them trapipeithe vicious cycle of poverty.
Also the supply chain and the changes in fishinghoas make the traditional skills
of poor fishermen less efficient. Also a lack otiedtion and awareness makes them
stick to the activity rather than opt alternate e®af livelihood. Similarly, as the
fish traders have extended their reach, the traditi fish selling activities by
fisherwomen are also becoming less common. Thigecilly makes them more
marginalised than the fishermen. Overall, thedidiolk are more vulnerable to the

seasonality of climate and they find it extremeRicllt in times of harsh weather.

Upon analysing the state’s closed eco-systemcamevery well find many
threats, despite its glorious first position in Hibbex for Indian states and high
social orientation and development. The major tisréa this regard itself are the
property boom and the industrialisation drivers ahhiogether creates pollution and
ecological damage. The climate change impactsthkerise in sea level, seasonal
fluctuations, sea surface temperature rise andrdéiseltant resource depletion,
everything hampers the ecosystem balance. Evew anfiimetre sea level rise can
affect the livelihood of the densely populated talasommunities. Climate change
induced heavy tides often destroys their housegemgkrties. However, there have
been very little efforts on the part of the goveeminto investigate into the matter of

climate change caused havoc and to frame polioipsatect the coastal population.

5.6.4. Rules & Laws in this regard and the Participting

Institutions:

There have been various policies and rules aimemaronment protection
and conservation. The Environment Protection Actl®86 is a pilot Act in this

regard, which aims at the protection and conseymabtf air, water and land
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environment, and also its interrelationship exgtiwith humans and other
organisms and the related property. Similarly theasfal Regulation Zone
notification was introduced which restricted thenstuction of industries and
operations in the coastal region, apart from raguraon wetland reclamation and
clearance of mangroves. According to Governmeitestla concept note on ICZM
(2015), other rules and laws concerning to coastd protection includes, Wildlife
(Protection) Act - 1972 Water (Prevention and @anaf Pollution) Act — 1974 and
Rules 1975; Territorial Water, Continental Sh&kclusive Economic Zone and
other Marine Zones Act — 1976; Forest (Conservafiot) — 1980; Maritime Zone
of India (Regulation and fishing by foreign ves¥@st — 1980; Air (Prevention and
Control of Pollution) Act — 1981; Environmentalr@®ection) Act — 1986; Water
(Prevention and Control of Pollution) Cess (AmendtheAct, 1991; EIA
notification 1994/2006; Biological Diversity Ac2002 and the Biodiversity Rules,
2004; Water (Prevention and Control of Polluti@gss (Amendment) Act, 2003.
The Kerala State Government’s regulations and rtdescoastal area protection
include, The Kerala Inland Fisheries and Aquacaltdct 2010, The Kerala
Conservation of Paddy Land and Wetland Act, 200& Kerala Protection of River
banks and regulation of removal of Sand Act 2001 Kerala Irrigation and Water
Conservation Act 2003.

Apart from these enactments, the State and Ceginadrnments takes the
responsibility for coastal zone protection and ng@maent. The National Coastal
Zone Management Authority and State Coastal Zonaeadgament Authority were
established in this regard. They deals with colitiglthe environmental issues like
pollution, regulating illegal construction, codstaanagement and the like. They
take actions against those who violate the govenhmeées and follow the coastal
zone managementplan of the state. The various gtaternment departments like
that of Environment, Fisheries, Port and Harbousurism, etc also shares the
responsibility in this regard. Similarly the goverent have set up various research
and development institutions that focus on fisleeaad coastal resources. Other
major institutions who share the responsibilityamiastal ecosystem conservation

and studies about marine resources include, CMNRtjonal Centre for Earth
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Sciences, Centre for Water Resource Development Madagement, Kerala
University of Fisheries and Ocean Technology, NGIET, CUSAT , The Kerala
State Coastal Area Development Agency and thg(@@K,2015).

5.7. Coastal Zone Management in Kerala

The coastal zone of Kerala is under intensive Mggor coastal activities are
threatening the biodiversity of coastal environmeXiong all the coastal states

India Kerala has the highest density of populaiiothe coastal belt.
5.7.1. Needs for CZM in Kerala:

. Over exploitation of coastal resources

Extremely high population pressure, intense huadivities, indiscriminate
mechanisation of fishing, urbanisation, industsafion, pollution, inappropriate
resource use and absence of management practicésbete in reduction of
productivity of coastal waters, quality deteriooati reduction in marine fish catch
and finally posing hardship for livelihood to thecal community. Mechanisation in
fishing, particularly the use of trawlers adversatiects the total fish availability in

coastal waters and the fisherman face extreme masls
. Degradation of marine and coastal habitats

Wetlands, mangroves, mud banks, beaches estaadesliffs are important
habitats having close linkage with local econonaiivities. Now they are in various
stages of degradation. Wetlands are increasinghglsiverted for undesirable uses
and mangroves are being depleted. Reclamationngsiland pollution from
industries and human wastes are damaging the ¢eosys

. Coastal erosion

The coastal erosion has become critical for Kestdde, which is already
facing the shortage of land due to its high densiitgopulation. Sea walls have been
constructed across the coast line. However, thesefdimited applicability. About

370 Km of Kerala coast is subject to coastal erogibvarious magnitudes due to
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several factors like irregular monsoon and subssgf®rmation of waves and
geological factors, sea level rise, turbulent zomds. The erosion tendencies may

increase with extensive human activates. (Baba)1979
5.7.2. Areasof Sea - Erosion in Kerala:

Sea - erosion now exists all along Kerala coastdiiferent intensity,
especially, in the monsoon. Kerala Irrigation Déypant who are associated with
Anti - sea - erosion works have prepared a lisplates which are prone to and

likely to cause sea - erosion. They are:-

Poovar to Vizhinjam area

Kovalam to Valiathura
Perunnathuruthu to Neendakara
Neendakara to Kayamkulam
Kayamkulam Pozhi to Ambalappuzha
Ambalappuzha to Thumboli
Andhakaren Azhi to Chellanam
Chellanam to Cochin Harbour

Cochin Harbour (Vypeen) to Azhikkode
Azhikkode to Kozhipram

Engadiyoor to Chavakkad
Velliamkottu to Ponnani

Tirur- Parappanangadi to Kadalundi
Kadalundi to Elathur

Cheriamangad to Tikkodi (Theakkodi)
Ayanikkadu to Murad - Vadakara
Madakkara to Puthiyappa Angadi
Thrikkaripur to Neelaswaram

vV V V V V V V V V V V V V V V V V V V

Kanjangad to Kasargode — Manjeswaram
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5.7.3. Causes of Sea Erosion

Heavy monsoon showers with thunder and cyclones.
Loose sandy sea - shore.

Sub - terranian pressure from low - inland areas.
Increase of water level in the sea.

Destruction of mud deposits in the sea.

YV V V VYV V V

Heavy discharge of water devoid of alluvium (siitdeclay).

Destruction of Mangrove Forests:

Evergreen mangroves known as 'tidal forests' dotesta fascinating
ecosystem.For centuries, this ecosystem has begneatf use and value to mankind.
It helps in preventing soil erosion, floods andestiatural calamities; Mangroves
protective buffer zone help shield coastlines fretorm surges and wave action,
minimizing damage to property and losses of lienfrhurricanes and storms, and
also have been useful in treating effluent. Mangsoabsorb carbon dioxide and
store carbon in their sediments, thereby lessathiagmpacts ofglobal warming; and
help in the protection of associated marine ecesyst Provides food, fuel, fodder
anda host of other useful products. Mangrove ahshess are the breeding ground
for many estuarine species and nursery ground &rymmarine species. Many birds
also find their habitat in mangrove forests. Mangrd-orests are largely facing
deforestation. Mangrove forests are treated as téla®ds,” or useless swamps.
During the beginning of the last century, Keralad 0 sq. kms of Mangrove
forests. Today, they are reduced to just 50 sq{ahanan 1997) and restricted to
isolated areas. The reasons that have contribatisl decline are encroachment due
to high population density on the coasts, commkepr@avn farming, sand mining,

dumping of wastes etc.
. Tourism

Developmental projects in the name of tourism @aenaging the highly
fragile ecosystem of the coasts. Private entrepimsnén the name of tourism and
development, have taken control of the coast. @reéntal projects in the name of
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tourism are damaging the highly fragile ecosystémhe coasts. Bird population and
mangrove forests are the most affected. Most alagns the desertion of the Kayal
areas by the birds due to the degeneration of thesting places along the coasts by

the tourism activities.
. Encroachment of beaches and coastal lands

Beach is the best protection for coast and ih#i@tat for many marine and
intertidal organisms. It is an open space availabl¢he coastal communities for
different activities. There are periodic encroachtaein the beaches and other
coastal lands for settlement and other activitiesnewhen their susceptibility to
erosion is well known. Systematic planning for hatbdevelopment is a felt need of

the coastal area.
. Coastal Pollution

Water pollution is an important issue in the stBtemestic wastes, industrial
wastes, plastic wastes, fertilisers and pestioddedues reach coastal waters. Lower
reaches of all major rivers and the stream pasimgugh urban areas are highly
polluted. Coconut retting in the backwaters, aitiaial activity, also contributes to
coastal water pollution. Aquatic lives are seriguaffected. The Cochin mouth is

also subjected to oil spill, though in limited exte
. Coastal flooding &Salt water intrusion

Flooding due to heavy rainfall is a common featuréghe coastal belt of
Kerala. In addition to this, the urbanisation, Isetient expansion, construction of

artificial structures, reclamation of wetlands andh others also contribute to this.

Salt water intrusion in to the agricultural landse to flooding creates
problem to the coastal agricultural production. Ageom this, due to regulation of
river water flow, as a result of dam constructiorihie upper reaches and also due to
river sand mining saltwater/ freshwater interfaes been pushed landward which
leads to degradation of ground water quality.
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. Mining of beach placers or heavy minerals

Kerala is endowed with a significant amount of dieglacers or heavy
mineral deposits in stretch between Neendakaraatgaikulam. It is a mineral of
strategic importance with very high industrial valivlining of placer deposit affects
stability of beach and sometimes hinder fishing agldted activities. There are

certain conflicts among the various stakeholdetbimarea.
. Economic backwardness

The coastal communities are economically backwaedpurce poor and
have limited access to other economic activitidse Taditional sectors like fisheries
and coir making are over saturated. The problerfurither compounded due to
degradation of the resource base resulting in dserein availability. The

performance of fisheries sector is not so sound.
. Housing, health, drinking water & sanitation

The coastal community faces problems in all theidaectors. Housing
problems like lack of area, government regulatiobsaurocratic hurdles, poor
quality construction and even the damage of prgpeamtd houses by high tides and
natural calamities are all affecting the fishekfolhey are also affected by health
hazards. Scarcity of drinking water is a seriousbf@m. Surface water available in
lower reaches of rivers in the coastal area suféatme intrusion and pollution.
Groundwater is also confronted with similar prob¢entack of sanitation and
associated health problems are fall out of findnoigstraints and high density of
population. Absence of appropriate toilet facibti@pen defecation and unhygienic

surroundings create health hazards.
. Social and educational backwardness

Large infant mortality rate, low literacy rate,daearly entry of children into
fishing also point to the backward status of thastal community. Literacy rate is
too low making them more vulnerable to the probldikes beaurocratic hurdles and

red-tapism while availing government implementedfave funds and banks loans.
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They also find it difficult to choose alternate apation, owning to low skill and
education. In this regard, the NGOs and governroantprovide skill training and
capacity building programmes. Health issues ar¢hancevil that is rampant in the
fisher folk community, which can be attributed beit risky mode of job, exposure
to adverse weather conditions, pollution, and evabits like liquor addiction and

lack of awareness.

. Inadequate infrastructure facilities

Infrastructure facilities covering roads, fish damy centres, cold storage,
fishing harbour, fish processing units and evenpieats are inadequate to cater the

state’s needs. There is also a problem of impro@eketing facilities.

. Problem of Agriculture and other traditional sectors

Fall in coconut production due to diseases isr@@$& problem encountered
in the coastal belt. Saline/brackish water intrndioto paddy fields from adjoining
inland brackish water bodies and loss of agricaltland due to erosion are other
problems confronted by this area. Due to the desereaf wetlands and water
pollution, shell collection, catching of small fesh and similar activities are
restricted, thereby local community depending @séresources faces considerable

problem.
. CRZ violation

Kerala is the first state for which violation mapp was carried out
throughout the coasts. Though Kerala has a weflgyel CZM Plan, the State’s
interest is to relax the notification so as to awowdate the ‘development’ in the
state. Different committees were constituted tatdithe present accepted plan. The
plan enforces all that is mentioned in the originatification. The latest report
submitted in 2014 by state tourism department toZKI& calls for urgent
modifications of CRZ norms claims that it can opep new avenues and

opportunities for the development of tourism anoneeny of the State
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. Absence of systematic conservation plan (CZM Plan)

Biodiversity of Kerala coast is not given serioaiention for proper
conservation although there are sporadic initiatiae various levels, both at the
Governmental and non- governmental level. In additthere is a significant
avifauna population including large migrating spscia host of fishes and other
aquatic species warranting protection. Isolatedngpts at various levels indicate

interests of the local people to participate irdene conservational activities.
5.8. Identification of ICZM Sites in Kerala

The major ICZM sites in Kerala are listed below:

1. Kasaragod — Thaikadapuram coast to RamathalstCecovering Nileshwar

Municipal area, Padne and Valyiaparamba Panchayaths

2. Kannur — Azhikode Estuary to Dharmadom EstlRamchayath — covering
Azhikode, Chirakkal, Muzhapillangad, Eddakkad andhaBnadom
Panchayaths and Kannur Corporation area.

3. Kozhikode — Kadalundi -Beypore —Korapuzha estuar
4. Malappuram — Ponnani estuaray

5. Thrissur — Annapuzha-Azhikode-Chettuva.

6. Eranakulam — Vypeen islands

7. Alappuzha — Thottapally Estuary to Kayakulatuasy
8. Kollam — Ashtamudy Estuary including Monroeatsd

9. Thiruvananthapuram Varkala - KadianamkiulamK@©015)
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5.9. District Profiles with regard to ICZM Plans

The following are the district profiles of the rioastal districts of Kerala.
The main ecological and economical features of mamce, susceptibility to natural

hazards, and ICZM areas are covered.
5.9.1. Kasargod District

. There are changes in sea level observed, in addwdh the use of
houseboats and resultant pollution with tourism efigyment. The most
vulnerable island is Valiaparamba, so adequate unessnust be taken in
this regard.

. As a measure of ICZM implemented, the Thaikadappur&amanthali
Estuary was considered for the same under the &&alvernment’'s 2030
ICZM plan, by improving the socio economic conditsoof the fishing folk

and conserving the marine resources simultaneously.

. Economic utilisation of coastal resources andregtiip of co-operatives and

micro enterprises

. Raise fish productivity by means of marine friendigproaches under the

rules and legal measures of the state government.

. Well drafted institutional frameworks, renewablesggy sources, technical

measures and human resource development are esgihasi

. Sustainability of wetland fisheries, aquaculturgri@ulture, eco tourism and

sea weed farming are emphasised as special measures

. Apart from these, pollution control, conservatioeasures and basic public
infrastructures like provision of road facilitiepower supply, etc. are
stressed (ICZM Kerala Concept Note, GOK, 2015).
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5.9.2 Kannur district

The area has moderate to high coastal erosiondingdo the CESS studies.
The disaster management actions must be takensaghenmonsoon flooding and

summer drought.

. For sustainable fishery development, institutiotathnological and human

resource based initiatives are taken

. In Azheekkal, Dharmadam and Mappila Bay, moderiusabf fishing

landing centres, and enhancing the existing fagsliare carried out.

. Sustainable tourism initiatives and fish based bmaalerprises should be
promoted.
. Facilities for solid waste management and housekladte treatment are

strengthened. Similarly, cleaning of beaches atrieenu, Muzhappilangad
and Payyambalam are carried out.

. Under ecosystem conservation, Kattaballi wetlamis Bharmadam thuruth
are considered specifically, owing to the rich Iedsity present there.

Similarly, mangrove conservation is also emphasised

. Formation of SHGs with local fishing community aséso considered
(GOK,2015).

5.9.3 Kozhikode District

The district is rich in marine bio diversity, esfly in areas of Kadalundi
Estuary, Beypore Estuary and Korapuzha estuary.|TES considers 14 fishing
villages under the Kozhikode Corporation, Kadaluadid Chaliyam Panchayats
together. The tourism in Kappad and Beypore beactiede promoted, by ensuring
to avoid factors adding to pollution. However, tbes lying areas of estuaries are
vulnerable to sea level changes resultant from atBmfluctuations and heavy
rainfall.
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594

Under sustainable fishery development, the modatinis of fish landing
centres in Chaliyam, Puthiyappa, etc., enhanciegetkisting facilities and

also provision of chilled storage facilities aregrasised.

Enhancing the scopes of aquaculture, agricultusdy, based enterprises,
ecotourism, mussel cultivation and pollution cohtneeasures are to be

taken.
Mitigation measures to tackle coastal erosion rhagaken.

Kadalundi estuarine has the largest mangrove ard€orhikode and it is
rich in wide varieties of biodiversity. Kadalundistaarine, Korapuzha
estuary and Beypore are linked under zonal ecasystanagement.

Potable drinking water project and road connegtiwviitiatives cover the

infrastructural development.

As per the GOK ICZM report of 2015, an estimated 39Gs from the
coastal regions of Kadalundi, Feroke, Chaliyam ondhikode Corporation

are considered from capacity building and empowatmeogrammes.
Malappuram district

Ponnani estuary is the most important coastal regidhe area. The district
has very narrow coastal plains which are less th&am, midland and
highlands. The major sustainable fisheries deve@nnitiatives include
the modernisation of landing centres at Ponnani \aakkad, provision of
chilled storage facilities and also preparing amdplementing ICZM

measures.

Cage fish cultivation, ranching of important specand Beeyam Kayal is
considered for breeding native fish species.

Agriculture, aquaculture and coir industry initiags will be promoted.
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5.9.5

Backwater tourism and pollution control measurestarbe adopted. Erosion

mitigation measures must also be adopted.

For wetland conservation, ecosystem zones are ielpéfied and managed.
Beeyam kayal is one of the important biodiversiptsipot (ICZM Kerala
Concept Note, GOK, 2015) .

Thrissur district:

The coastal plain of Thrissur have an averagehwoflZ5 km with elevations

of 1m to 7.6 m above sea level, and several badghs.

5.9.6

Under the sustainable fisheries development, piamvifor chilled storage
facilities in Annapuzha, improving facilities of rding centres at
Kaipamangalam, Annapuzha and Eriyad are considéded. fish seed and
shrimp cultivation is to be emphasised in areas Mzhikode. Apart from

these, further ICZM plans can be initiated.

Measures to promote agriculture, aquaculture, nhusséivation and

aguafarm initiatives are taken.
Aquafarm tourism project is considered at Poyya.are

Coir industry development, backwater and eco-tourimre to be

strengthened. Sanitation and waste management rasase emphasised.

Erosion control measures like installation of halltetra pods in the coastal

sea, etc. are initiated.

Biodiversity preservation and simultaneous improgetm of the local

communities is considered.
Ernakulam District

The district, can be divided into Coastal plamgj land and high lands. The

Vypin islands have great socio- cultural as well eeonomic and ecological
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significance. It is a barrier island located betwebe Lakshadweep Sea and

Vembanad estuary.

5.9.7

Institutional frameworks, renewable energy soursastainable technologies

and human resource development are initiated.

Existing fish landing centres are to be improvddlled storage facilities to
be provided and ICZM initiative must be concenwatn Vypeen area

especially.

The fisheries university centre at Vypeen can aigroviding awareness and
training of local fishing community members on imjamce of conservation

and also of modern technologies.

Aquaculture and agriculture are emphasised. Cdistry is affected by lack
of skilled labours, which must be rectified by kkiaining.

Aqua tourism of Vypeen area, ecotourism and backmwi@urism are to be
promoted. Linking of wetland tourism planning witretland management

planning is one such initiative.

Pollution control measures include house boat wasiaagement, sewage

treatment, provision of proper sanitation facistier households.
Integrated management plan for mangroves are adlopte
Alappuzha District

Alappuzha is one of the most vulnerable districtsclimate change after
Ernakulam. The Kayamkulam estuary and Thottapgiywey are of much
ecological significance. The coastal areas, witmteri related canals,
backwaters and estuaries makes a sizeable porficdheodistrict to be
included under the CRZ. Poomeen Pozhi, Kochupovhiyakkad Pozhi,
Arappa Pozhi, Vadapozhi, Thumboli pozhi, PriyadarisRozhi, Odapozhi,
Vazhakkottam Pozhi, Arakka Pozhi, Mararikkulam Rpz@hethipozhi,

Chennavelipozhi and Arthungal Pozhi are some ointireor seasonal inlets
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of the district. Vembanad region and related amase brought under the
Critically Vulnerable Coastal Area (CVCA) of CRZ #011. The district’s
coastal region is affected by the impacts of clemahange, and in the
vulnerability index calculated among 30 coastalfighvillages, Arthungal,
Chethy and Thumboly were selected as being the mdserable areas to

climate change impacts.

. Sustainable fisheries development, aquaculture, setusultivation and

agriculture is promoted.
. Under ICZM initiatives, coir industry must be modised.

. Sustainable development of wetland fisheries bly §ised production, cage

faming, establishment of fish farms and fish seeddpction units are

considered.
. Promotion of backwater and ecotourism, and alsbrasde of travel.
. Enhancement of socioeconomic conditions of fislodk bf the area. They

are also involved in the decision making in evemel of the preparation and

planning process.

. To fight coastal erosion, two three rows of hollegtra pods are to be
installed in the coastal sea.

. Wetland and biodiversity conservation is emphasised

. The ICZM plans also aims at enhancing the developropportuinities in

economic, social, cultural and recreational develept.
5.9.8 Kollam District:

The district is famous for Ashtamudy Estuary an@nkbe island. The
Ashtamudy estuary has gained international populéot being a wetland and is the

second largest estuary in the state.
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. Under the sustainable fisheries development, Nédemda and
Shakthikulangara fish landing centres will be imya@. Other measures will

be taken to enhance the living conditions of teadr folk.

. The fisher folk are to be given awareness and itrgiron the latest

technologies.

. In wetland cultivation, cage farming and breedirfgnative varieties of

fishes can be promoted. Ornamental fish produdti@iso emphasised.

. Aquaculture, mussel cultivation, agriculture andr @adustry are given due
emphasis.
. Promotion of backwater tourism by facilitating thmenities for house boast

is carried out. Eco tourism is also developed byvigling awareness and
training to the local coastal communities. Measuaestaken to conserve the
ecosystem and at the same time improve the scopeuasm industry as

well.

. Waste management measures are given major stresaug: wetlands,
especially like Ashtamudy are affected by impropeste management

issues.

. Neendakara, Munroe thuruth, Perumon, Panayam, &araghrikaruva, etc.
are the targeted areas for providing capacity mgldraining to the fisher
folk.

5.9.9 Thiruvananthapuram District:

The state’s capital consists of CRZ | (CRZ IA & ZB), CRZ Il, CRZ Il
and CRZ IV regions. Institutional, technical andrfan resource based measures are

taken up for promoting sustainable fisheries dguaient.

. Strengthening the food security of the area andamcihg the socio-

economic conditions of the fisher folk are empheais
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Fish seed production units at Odayam, open watehiag, etc. are initiated.
. Agriculture, aquaculture and coir industry devel@omare emphasised.

. Regarding eco tourism, both institutional developtmas well as active

participation from the local communities measumesiaportant.

. Apart from coastal erosion tackling measures, measio conserve the cliffs

of Varkala and Edava are also envisaged.
. Sanitation and waste management facilities are tetfengthened.

. Beneficiaries of capacity building initiatives mbinhails from Edava,
Varkala, Anchethengu, Vettor and Vakkam (GOK,2015).

5.10. Future Prospects of ICZM

Considering the rich marine resources of the staig the simultaneous
occurring of urbanisation, increased mechanisadidisheries and other factors like
property boom, tourism development, etc., the nimdprotecting the pristine

marine environments from the harmful impacts oséis of utmost importance.

It is in this situation, the importance of intetgeh coastal management iss
found to be significant in the areas of utilizationaintenance and preservation of
coastal regions. For this, a holistic approach isualised by the government,
thorough integrating the socio-cultural activitiegh the ecological aspects. A wide
level sectoral planning by taking together fishgriagriculture, tourism, industries,
institutions and public sector is carried out. Rbrs, various policies are to
formulated considering the resource monitoring Br@hagement, investment scope,
and land use planning suitable for the area falagusble development. Therefore, it
IS necessary to consult the environmental scienistore formulating the economic
palns for the region, because any damage in thegical balance can have greater
disadvantages. However, often the important priesipelated to the environmental
features of the region are ignored before formatathe economic policies and land
use plans. This brings about conflicting situatidds, in order to rectify and avoid
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such problems, holistic and integrated approacht imeidopted while framing and
planning ICZM rules. A co-ordination must be brougibout through efficient

management and communication among all the exigtargcipants of the region.
Institutions must be provided the responsibility éarrying out ICZM jurisdictions

(Muthukrishnan.A., 2010). These policy objectiveasinbe carried out in view of
socio-economic, political and cultural situationgiséng in the region, while

bringing about an understanding between the cogsipulation and the ruling
bodies.

5.11. Capacity building of Kerala State Coastal Zoa Management

authority and other institutions

Despite having high literacy, rapid economic gfowand strong
environmental awareness among the people and¢heldodies, the implementation
and monitoring of ICZM rules and regulations aret mp to the mark. Poor
coordination between the various government demantsn local bodies, local
population and lack of capacity building activitea® the main reasons for the same.
It is in this situation, that the need of integdaggproach is important.

Coordination and integration at various levels e¢fanning and
implementation, frameworks of regulations can tstriiuted to each sector in order
to incorporate the conservation efforts into thgutar functioning of the sector
departments. The CRZ Notification, 2011 must belemgnted strictly, with added
importance to KCZMA. Local bodies must be providdth timely support to carry
out the management activities as per such ICZMlatigns. KCZMA works under
the Science & Technology Department, Governmenderala with assistance from
the Kerala State Council for Science, Technologg Bnvironment and receives
cooperation from the Centre for Earth Science $8RIQCESS). It provides technical,
administrative and legal monitoring of the implertgehrules (GOK ICZM Kerala
Concept Note,2015).

The Centre for Sustainable Coastal Managemeritltest for Coastal

Sustainability and Management acts as the execaiyegcy for capacity building
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activity, in collaboration with the KCZMA, which ithe main enforcement agency.
Apart from these, the State level Resource Pergaffisjals of the line departments,
elected representatives of the State and threéstial governments, members of the
Technical Advisory Group and Districting Planningprdmittee, interested non-
govermental organizations, etc. will be also ineldd Also, for the smooth
functioning of the system, assistance will be piedi to the training facilities of the
Government of Kerala, such as the Institute of M@naent in Government (IMG),
Kerala Institute of Local Governments (KILA), Statstitute of Rural Development
(SIRD), Extension Training Centres (ETC) for orgamg the orientation and
training programmes. Educational assistance withatiad of World Bank, NGOs,
etc., is provided to the coastal population. Theakse University of Fisheries and
Ocean Sciences (KUFOS), Kochi also have extendecoibperation in this regard.
Various Research and Development institutions fodysng and researching about
Sustainable Coastal management and its prospextalsy present. In addition to
these institutes, the Institute of Climate Chartgeiss can also focus and emphasis
more on studying the issues in coastal regions famehing adaptive capacity
enhancing mitigations plans in this regard (GOK MCZoncept Note, 2015).

5.12. Community Based Coastal Resource Managemg@BCRM)

CBCRM or Community Based Coastal Resource Manageme complex
approach for tackling multidisciplinary problemsthaffects the coastal regions and
the local communities. It concentrates on the issuepen access and the related
consequences upon the livelihoods of the coastahumities. It ensures the active
participation of the local community in achieviniget access, responsibility and
control over the coastal resources, in a sustanakdnner. The cases of many
countries show the local communities losing thahierent rights over the coastal
resources, due to the central management systemsregulations. CBCRM

addresses such issues by empowering them polticaltially and economically.

So, CBCRM tries to empower the coastal commuagya means of ensuring
their progress through capacity building as welktss sustainable development of

the region as a whole. In terms of coastal regibis, empowerment indicates the
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process of enhancing the ability to adapt to th@oua adverse situations and also
manage the resources sustainably, with the heNGEDs, government agencies, etc.
This also aims at the betterment of the livelih@sgpects. Equity must be in the
context of a sustainable future. The technolog@=ilelopment and mechanisation
must be modified into eco-friendly types after ddesng the state of the local

ecosystem and prevailing biodiversity of the regidhis aims at a comprehensive
achievement of rehabilitation, enhancement andeptimin of the resources, socio-
economic as well as ecological wellbeing, simultarsdy incorporating the gender

equality concept as well.

In CBCRM, the aspects of indigenous knowledgeiverg due importance.
Because, every region will be different in varioaspects, be in geological,
biological, social or environmental. The componeofs CBCRM include the
community ensuring their access over productiveoueses, proper sustainable
management of the coastal resources, through cortymorganisations, capacity
building, etc. This is an multidisciplinary apprbaty encompassing various social,
economic, political, geographical and ecologicglezs$s. Skill training is a major
measure in this regard. Set up of community basgdnised and environmental

conservation are two interlinked steps.
5.12.1. Stages of CBCRM:

The CBCRM mainly includes four stages, i.e., plagnimplementation,

monitoring and evaluation.

. In planning phase, the first job is assessment, amcial, economic,
ecological and institutional data are collecteatigh primary and secondary
sources. Participatory analysis of the data is d@neommunity level. The
key participants are identified, who are later piled with skill training and
capacity building initiatives. The local communig&ye consulted and the
information gained can be used to formulate thees&ary measures and
plans as per the CBCRM features. Community devedmpnplans are
prepared based on these and related action plarsslapted later.
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. The implementation stage includes the executich@fCBCRM action plans
by incorporating eco-friendly technological aidsdanputs, also considering
the indigenous techniques. It encompasses the ugarsectors and the
contribution of all stakeholders, starting from fir@nary levels. Community
networks are strengthened in this phase.

. In monitoring phase, the progress and variatiortb@fctivities are recorded
and analysed. It facilitates in constructive maudifions in the existent policy
measures and plans. For this, necessary indicatdisbe selected in

advance.

. In evaluation stage, the effectiveness of the CBC&Mvities which are

implemented in the respective coastal region casskBessed and studied.

All together, the CBCRM aims at sustainable likebd development of
coastal communities in association with the cores@ya of the biodiversity and

marine and coastal resources.
5.13. Community Based Coastal Zone Management:

The Community Based Integrated Coastal Zone Manage includes the
measures and steps aimed at the conservation andgeraent of coastal zones,
with active participation from the local coastalnwounities. The Bay of Bengal
Large Marine Ecosystem (BOBLME) project describke CBICZM as having

mainly three objectives, namely,

. Community based fisheries development and alsotdtalmanagement and

conservation with the government playing a litéer

. Co-management of fisheries and active participatbfishing community
and all other stakeholders, and them sharing tsporesibility with the

government, and

. To create and facilitate alternate job opportusitier members of fishing

groups. Because excessive use of coastal resdesdssto its depletion, and

Cochin University of Science and Technology (CUSAT) Dept. of Applied Economics



Sachin Pavithran A.P. 244

also choosing alternate means of livelihood hetpsniproving the standard
of living of the poor fisher folk (Dr. J. I. Sam&@on; Nightingale, Maeve;
Hermes, Rudi; Joseph, B.L. ; Salagrama,V., 2011).

The concept of co-management of fisheries indscttie tie up between the
government and public in conserving the coastakystem and implementing the
ICZM measures. The local fishing communities mustehcollaboration with the
government’'s management measures, right from pignnlievel. However,
government based or community based are two extrlawels and the co-
management can vary between these two extremeegegre

Fig. 5.3 The Major Actors in Co-management of Fisheriest@e

Fishers

/ .

External Agents Government
NGOs national/regional/

provincial/state/

Academic/research \ 4 - .
. municipallvillage
'y Fisheries x
Management

v \ 2
Coagtal stakeholders Fisheries stakeholders
Tourism Boat owners
Ports Money lenders
Hotels < > R tional fish
Industry ecreational fishers
Scuba diving Etc.
Etc.

Source: Dr. J. . Samarakoon; Nightingale, Magyermes, Rudi; Joseph,
B.L.; Salagrama,V., 2011, (Review of Commurigsed Integrated Coastal
Management: Best Practices and Lessons LearnddeiiBay of Bengal, South
Asia.)

For effectively managing the coastal resources, lthes of the coastal

communities must be understood, and the basic stateting of how the lives of
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the fisher folk are dependent and integrated withrtative ecosystem and resources
are to be studied. In India, the coastal regioeshéghly polluted, especially by the
discharge of effluents, etc. So the initial stepgstminclude pollution mitigation
measures. Because in order to obtain positive teesafl ICZM measures, the
negative externalities from the fisheries and eslasectors, and also from other
related aspects like industrialisation, urbanisatoy tourism must be addressed.
Resources and land must be used efficiently. Imajndespite the various laws and
regulations in this aim, the implementation is eatblow and fruitless mostly. This
explains comparatively lower development of thestalaregion and the living

standards of the coastal population.

. A concept of Ecosystem Approach to Fishery managemenor EAF,
specifically addresses the social, environmentalwa as governance
objectives, thereby incorporating and integratihg ideas of sustainable
development with economic development. This isciéfé by the public or
the fishing community, government, the marine rabitand local
ecosystems, the fisheries resources and typeseralie species of the
native biodiversity and also the impacts of varidusnan activities like
pollution or natural phenomena like the climaterd®or seasonal variations
of weather, upon the harvest levels (Dr. J. |. Sakwon; Nightingale,
Maeve; Hermes, Rudi; Joseph, B.L. ; SalagramaQL1®

. Similarly, two major steps to taken in CBICZM is itmaprove the linkage
between Community Based CZM approaches and disasteagement. The
indigenous knowledge is of utmost importance, esfigcas the coastal
population are familiar with the geographical anddgraphical features of
the regions. Similarly, community risk perceptiocan be analysed and
studied. For instance, the 2004 Tsunami in Indid aHected the coastal
communities very much, destroying their propertasd affecting their
livelihoods. So, by effectively using the methodsGBICZM, the disaster

resilience can be increased among the vulneraldstalofisher folk, which
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will in turn help in tackling the natural disastiexd problems too (Shaw,
Rajib., 2010).

A major step in making the CBICZM effective is mainstreaming the co-
management. This can reduce the dependence updhciahaand unsystematic
measures or agencies. The fishing community car larect collaboration with
government, in areas of decision making, etc.. Wik also adds to the rise in
available alternate livelihood options. ( Salagrama2011). Also, decentralisation
of decision making is the crucial aspect in thigarel. Because then only the
integration of opinions from all stakeholders candf place in the policy
frameworks. Democratic and sustainable approachest e emphasised in this
regard. Similarly measures to address the frea pdeblem, violation of fishing
regulation, etc. must be adopted. The idea ofrtSt@#h what the people know”,
can be adopted here. The community based approash have the vision of
starting from the local scale, addressing the sdumm the ground level, that is,
from the coastal people, and also incorporatingr tdeas while framing the plans

for solutions. (Aileen Hegarty, 1997).

5.14 Coastal Zone Management Activities and Respdbke Fishing
Practices

Data collected from the respondents and from theekvation in the marine
fishing villages, it was found that no organisetbe$ are taken to practice the code
of conduct for responsible fishing in the Stateshierfolk are totally ignorant about
this code. In the FGDs, the participants pointettbat use of certain type of gears
(example, nylon nets) cause injuries to fishesuiclg juveniles, but nobody is
bothered about it. They also revealed that usudlére will be a considerable
volume of juvenile fishes in the nets of trawlemslalso in the nets of mechanised
boats when trawl nets and purse seines are usedeTiveniles are thrown away in
the sea itself. Similarly, fisherfolk were not falrtaking initiatives for the

protection of the coastal area through afforestadiosea wall construction, etc.
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5.15. Case Study on Community Based Coastal Tourism in

Kadalundi Vallikkunnu Community Reserve

A vast growing sector of the world, tourism is a fastest growing industry,
with mgjor contributions to the economy. Apart from providing the employment
opportunities as well as the prospects of socio economic development in the
respective destination countries, it aso facilitates cultura integration and
understanding of cultural diversities among various countries. However, the issues
of hostility of residents, poor transportation and basic facilities are there. Therefore,
the overriding concern for the industry must be to seek out ways to enhance rather
than degrade its core products: the environment, upon which al of the humanity
must depend for survival. In other words, the environment is tourisms resources. The
close relationship between tourism and the environment and the importance of

environmental planning are becoming increasingly recognized.
5.15.1. Community Based Tourism

The economic devel opment can be aided by tourism development, and in this
context the idea of community based tourism emerged. Community based tourism is
a related aspect to this, in which the local population comprising of the financialy
marginalised sections and rural population, welcoming the tourists, providing them
with the accommodation and related facilities, for visiting their region, understand
and explore the region, the local habitats, their community aspects and the like. This
involves an exchange of traditional cultures and values and helps in understanding
the different communities and their customs, along with discovering and exploring
the natural habitats and attractions of the place.

The residents of the area can emerge as land managers, entrepreneurs,
service and produce providers or employees. For local people, apart from a source of
living, it is a'so a mode of exposure to foreign cultures through the visits of tourists.
It is dso an example of community involved decison making. Cross-cultura
integration of communities and sustainable tourism are indeed an innovative means

of economic development. The maor outputs include the generation of additional
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income by travel activities, odd jobs associatedthwiourism, increased
encouragement for locals to conserve the bio diyeos$ the area, the development
of market for co-operatives new products, and dls® rural development and
implementation of sustainable natural resource mp@ma&nt projects by the

governments,etc.

The major characteristics of community tourismasdollows:

. Integrates natural beauty and the daily life oalwommunities
. Promotes productive sustainable practices witlsimotirism offerings
. Adapts itself to the dynamics of rural life and gge/es the welcoming,

relaxed, rustic atmosphere that characterizesutta¢ areas of the country.

. Is maintained by local initiative and participatioand strengthens local
organizations, which are made up of various famibe of the community as

a whole.

. Integrates the locals in this economic activitystdbutes the benefits

evenhandedly, and supplements farming income.
. Promotes land ownership by the local population
5.15.2 Kadalundi Vallikunnu Community Reserve

The study looks into the Kadalundi Vallikunnu Coomity Reserve
(KVCR) which is a community based tourist destioatin Kozhikode district of
Kerala. The study aimed at analysing the problent @rospects of community
based tourism in KVCR, based on the opinions aedidacks collected from the
local populations and 