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Chapter 1
INTRODUCTION

The story of human evolution marks its trait mainly on the banks of water bodies, it started 
for the convenience of acquiring food and later turned for the convenience of traveling. 
So the water bodies all over the world witnessed the involuntary evolution to the very 

deliberate human development. Kerala lying on the southern portion of India has a unique 
geography (due to the existence of wide ranges of Western Ghats on the eastern border and 
Arabian Sea on the western boarder) and because of the same reason has a very unique story to 
tell about the past. The wide array of wetland system is the special property of Kerala which make 
the state unique and blessed with moderate climate. The backwaters (Backwaters are a network 
of interconnected canals, rivers, lakes and inlets.) of Kerala are a complex system formed by 
more than 900 km of water ways and sometimes compared to the American Bayou. They were 
formed by the action of waves and shore currents creating low barrier islands across the mouths 
of the many rivers flowing down from the Western Ghats range. Alappuzha backwaters have 
a very important position in the agriculture, trade and tourism history of Kerala. Vembanadu 
Lake which comes to join and enriches the Alappuzha backwater system has been stated as “one 
of the fifty destinations to be visited in one’s life time” by National Geographic Magazine. So 
the value for wetland thus increased with human development because of increased use and/
or increased scarcity. Yet, paradoxically, its functions can easily be overwhelmed in areas of 
heavy human development, thus lessening those values. Thus wetlands appear to work best in 
the landscape as spatially distributed systems. Also, the value is partially dependent on where 
they are found in the landscape, e.g., the degree to which a wetland is open to hydrologic and 
biological fluxes with other systems, including urban and agricultural landscapes. A big paradox 
in estimating value for backwaters or any other ecosystem is that the same estimated value can 
be found to another ecosystem which can be of different basic characters.

“….and the Spirit of God was hovering over the waters.”
(Genesis 1:1, the Holy Bible)
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So the question is where is the treasure? In the ocean or on the desert, Depends! For Santiago (character 
in Paulo Coelho’s Alchemist) it may be on desert when for Pirates it may be in ocean. However some 
approximate estimation of use and non use value for these ecosystems can speak to the beneficiaries 
about the way the system is important and how the current way of treating them had changed their 
values. Like in any other stories of nature the villain here also is human, the only exploiting beneficiary. 

The question, ‘why Vembanad Wetland system?’ Can quickly be answered as Vembanad Lake is the 
largest of India and support as much biological productivity and diversity of tropical rain forests. The 
remarkable feature of this wetland system is that it serves as potential sample to analyze how each 
economic group estimate the value of an ecological product differently as the area it covers is heterogenic 
in nature. Cochin, the northern most part of the Vembanad Lake is an intensely industrialized area 
where the lion’s portion of Kerala’s industrial investment lies. Then it spans through Kottayam and 
Alappuzha where the economy mainly stands with the support of tertiary and primary sectors. They 
are responsible for the rich fisheries potential of Kerala. The changes in the hydrology controlled by the 
seasons play an important role in regulating the migrant fauna of the estuary. The Vembanad backwater 
supports a well established endemic fauna. The nutrients and pollutants introduced into the estuary 
control to a great extent the distribution and abundance of less tolerant species in ecologically sensitive 
areas in the backwaters.

The Vembanad Estuary widely regarded as one of the polluted estuaries in India, receives contaminated 
freshwater inputs and discharges of effluents and partially treated sewage from many points throughout 
its tidally mixed zone. Recently, changes brought about in the estuary like reclamation and consequent 
shrinkage of the backwaters and the discharge of pollutants have made an adverse impact on the 
potential of aquatic ecosystems that used to support high levels of bio productivity and biodiversity. 
The construction of Thannirmukham bund and Thottapally spillway to prevent salt water penetration 
into the paddy fields during pre-monsoon has led to serious ecological problems by interrupting the 
natural environment and flow of tides.

Wetlands perform a dazzling array of ecological functions that we have only recently begun to 
appreciate. A century ago the president of the American Health Association promoted the idea of a 
national campaign to eliminate wetlands. Today, scientists recognize the environmental benefits that 
wetlands provide, and they are now alerting the importance of preserving rather than eliminating our 
wetland resources. Even now our understanding of the complexities of wetland ecosystems is still 
developing, and it seems the more we learn, the more valuable wetlands become. Wetland ecologists 
have already documented the following environmental benefits of wetlands: water purification, flood 
protection, shoreline stabilization, groundwater recharge, and stream flow maintenance. Wetlands also 
provide habitat for fish and wildlife, including endangered species. Not all wetlands provide all of these 
benefits, and how particular wetland works depends on its location and its type.

In the case of Alappuzha wetland system, human intervention is much higher. The paddy cultivation, 
coir industry, house boat industry etc are fed by the same source of water. Even though the rotting of 
coconut husk for coir industry has identified as a cause of spreading diseases like cancer, no empirical 
research has initiated in this region. This big water network has been the main source for direct 
consumption from centuries. The local public has much involved with the water, that their need of 
drinking to trade was primarily met by the same water body. Land reclamation, intensified inorganic 
paddy cultivation, large scale husk rotting, the upcoming tourism industry etc drastically affected the 
natural ecological system.
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The ecological economics gives the important idea that, in nature, things don’t grow forever. If you want 
to tie economics back to nature, you have to recognize that the economy is going to stop growing at 
some point. That’s not necessarily a bad thing. That’s the way natural systems work. So what we need 
to do now is make the transition from the growth phase to the steady state; all natural systems do that. 
They’re not going to keep growing. For this steady-state the degrading character of natural resources 
must be avoided, otherwise the path of movement of economy will be in a negative phase. It’s not just 
analysis of the past but an analysis to create something new and better. 

1.1  BACKGROUND OF THE STUDY

Ecological economics takes a whole system approach to understanding economic behavior as opposed 
to traditionalist reductionism manner common to neoclassical literature. According to Malte Faber 
ecological economics is defined by its focus on nature, justice and time. Issues of intergenerational 
equity, irreversibility of environmental changes, uncertainty of long term outcomes and sustainable 
development guide ecological economic analysis valuable.

Ecological economics fills not only the gap between Ecology and Economy, as both are equally 
important in human expeditions, but also between anthropology, sociology, psychology etc and this 
makes the irreversible and uncertain character of natural resources not substitutable with human 
capital. Environment is not mere a service provider; it itself is an active participant in every action 
of human. Therefore by avoiding or ignoring these essential parts of sustainable development, an 
alternative solution cannot be cooked up. A vigorous answer for all arising questions on sustainable 
development should embrace the ecological facts. The three interrelated goals of ecological economics 
are sustainable scale, fair distribution, and efficient allocation. These all lead to same goal of development 
which sustain for future. The importance of Alappuzha Wetland system and the reasons for finding out 
its value can be listed as follows.

1.1.1 FLOOD PROTECTION

Almost any wetland can provide some measure of flood protection by holding the excess runoff after a 
storm, and then releasing it slowly. Alappuzha being lying below the sea level is highly prone to flood 
and this had been continuously avoided by the backwaters. The size, shape, location, and soil type of 
a wetland determine its capacity to reduce local and downstream flooding. While wetlands cannot 
prevent flooding, they do lower flood peaks by temporarily holding water and by slowing the water’s 
velocity. Wetland soil acts as a sponge, holding much more water than other soil types. Even isolated 
wetlands can reduce local flooding if the wetlands were not there to hold storm water runoff, backyards 
and basements might end up under water.

1.1.2 WATER PURIFICATION

Wetlands protect water quality by trapping sediments and retaining excess nutrients and other 
pollutants such as heavy metals. These functions are especially important when a wetland is connected 
to groundwater or surface water sources (such as rivers and lakes) that are in turn used by humans for 
drinking, swimming, fishing, or other activities. These same functions are also critical for the fish and 
other wildlife that inhabit these waters.

Sediments, nutrients, and toxic chemicals enter wetlands primarily by way of “runoff,” a term used 
to describe the rain and storm water that travels over land surfaces on its way to receiving waters. In 
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urban areas, runoff washes over buildings and streets in industrial, commercial, and residential areas 
where it picks up pollutants and carries them to receiving waters, such as Puget Sound. In rural areas, 
agricultural and forest practices can affect runoff. Where the runoff drains a freshly-plowed field or 
clear-cut area, it may carry too much sediment. Runoff may carry pesticides and fertilizers if these have 
been applied to the land.

1.1.3 SHORELINE STABILIZATION

Wetlands that occur along the shoreline of lakes or along the banks of rivers and streams help protect 
the shoreline soils from the erosive forces of waves and currents. The wetland plants act as a buffer zone 
by dissipating the water’s energy and providing stability by binding the soils with their extensive root 
systems.

1.1:4 FISH AND WILDLIFE HABITAT

Many species of birds, fish, mammals, reptiles, and amphibians rely on wetland habitat for breeding, 
foraging, and cover. The special wetland conditions provide unique habitat for species that cannot 
survive elsewhere. Migratory birds depend on wetlands, and many endangered and threatened animal 
species require wetlands during part of their life cycle. The incredibly high rate of wetlands loss has 
contributed to their demise.

Wetland plants and small animals -- especially insects -- are essential links at the lowest levels of the food 
chain. A wetlands environment supports these plants and animals, which in turn support the larger 
animals that feed on them. While an otter or a trout may be a more attractive species to protect than 
some anonymous insect or plant, the latter are no less important in the overall scheme. If we diminish 
the lowest levels of the food chain, the higher levels will suffer as well.

1.1.5 GROUNDWATER RECHARGE AND STREAM FLOW MAINTENANCE

Aquifers and groundwater are “recharged,” that is, replenished with water by precipitation that seeps 
into the ground and by surface waters. Those wetlands connected to groundwater systems or aquifers 
are important areas for groundwater exchange. They retain water and so provide time for infiltration to 
occur. Groundwater, in turn, provides water for drinking, irrigation, and maintenance of stream flow 
and lake and reservoir levels. During periods of low stream flow (or low lake water levels), the slow 
discharge of groundwater often helps maintain minimum water levels. In addition, wetlands located 
along streams, lakes, and reservoirs may release stored water directly into these systems, thus also 
contributing to their maintenance. Wetlands’ many intricate connections with groundwater, stream 
flow, and lake and reservoir water levels make them essential in the proper functioning of the hydrologic 
cycle.

1.1.:6 ECONOMIC BENEFITS

The economic benefits associated with these environmental values of wetlands also can be substantial. 
If, for example, a community had to build flood control or water treatment systems to replace those 
functions provided by wetlands, the costs could far outweigh the land purchase price of preserving the 
natural wetland systems. Similarly, when wetlands lose their value as fish habitat, this value is difficult 
to replace, and the consequent losses to the recreational and commercial fishing industries can be 
significant. There are as yet no precise formulas that we can use to determine the accurate dollar value 
per acre of wetland, but the more we learn about wetlands, the higher that value becomes.
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1:1:8 LAND RECLAMATION EXTERNALITIES

Human interventions, during the past have resulted in drastic alterations in Backwaters. Reclamations 
of kayal and the adjoining wetlands have been undertaken by various stakeholders for various purposes 
such as agricultural expansion, aquaculture practices, harbor development, urban development 
and other public and private uses. Of these, reclamations for agricultural purposes mainly paddy 
cultivation and paddy-cum-shrimp culture has contributed immensely to the horizontal shrinkage of 
the backwater. Local communities reclaim kayal and small channels for domestic needs, roads, and 
for raising commercial crops like coconuts and aquaculture. It has been estimated that the backwaters 
had an area of nearly 365 km2 till 1834. About 2,226.27 hectares have been reclaimed till the 
beginning of the century. Thereafter reclamation activities have been banned in 1903, according to a 
Government notification on the presumption that these activities would adversely affect the Cochin 
harbor development However, reclamations continued. In 1912, an area of 5,223.15 ha was reclaimed. 
The large-scale reclamation was of 700 ha in the relatively deeper areas of southern Vembanad region 
between 1941 and 1950 was confined to the Kuttanadu region of the Vembanad Lake under the support 
of the then state Government. Apart from this, private owners have also reclaimed an area of 1,500.0 ha 
along the banks of the main channels, connecting canals and islands for agriculture, cottage industries 
and housing during the present century. systems till 1970.

1:2 REVIEW OF LITERATURE 

 The value of protected natural environments is important in decision-making in an increasingly 
natural-resource-scarce world willingness to pay for protecting natural environments. Demonstrating 
the economic value of natural resources can make a convincing case for the conservation of the 
ecosystem Mamat, Yacob, Radam, Abdul Ghani and Fui in their study, Willingness to Pay for Protecting 
Natural Environments suggested that other than generating revenues, prices and market measures can 
provide an effective means of regulating the demand for resources and of providing incentives for 
sustainable management.

 The distinct estuarine topography has been continuously disturbed by distillery effluents which are the 
byproducts of intensified industrial interventions. This has been clearly stated in the Studies conducted 
by Lekshmi and Jaya, Distillery Effluent Characteristics and Its Impact on Vembanad Lake. Shrinking of 
Vembanad estuary and pollution of the lake have been continuously reported in daily’s and news papers

Most of the industrial units that were set up along the banks of Periyar and Chithrapuzha were “set up 
more than 50 years ago, and employ highly polluting technologies. These industries take large amounts 
of fresh water from the river Periyar and in turn discharge 260 million liters of concentrated toxic 
effluents daily after little treatment. According to a study, there are 604 houseboats being operated 
in the district by 18 companies, in addition to 308 private motorboats and 33 speedboats. These 
houseboats discharge a total of 2, 30,160 litter of waste water into Vembanad Lake per day, slowly 
killing the lake. The “narrowing and squeezing of the estuary” was observed at several segments. This 
was posing a “significant threat to estuarine habitats and functions.” The Geo-morphologic differences 
found in the land-water system may lead to modification of estuarine flows. The bulging of islands due 
to sedimentation and the presence of new islands will reduce or alter the estuarine flows; a research 
paper published by the scientists said (report from The Hindu August 11, 2015).

Sanzi, Herrero and Bedate in their study Contingent Valuation and Semi parametric Methods: A Case 
Study of the National Museum of Sculpture in Valladolid comments, research on ecological economics 
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is very interested in the economic valuation of non market goods, particularly in the 
field of environmental interest where contingent valuation techniques are currently 
being used with both parametric and non-parametric statistical methods to estimate 
the willingness to pay for cultural goods. In the literature analyzed, the number of 
studies using semi parametric methods, however, is very limited.

Thanneermukkam Regulator: The problem of the intrusion of salt water from the 
sea into Kuttanadu during the summer was sought to be solved by constructing a 
salt water barrier (called Thannermukam Regulator) 1,402 meter long and located 
at Thannermukkam, about 22.5 km north of Aleppey. The regulator is constructed 
across the lake at the point where its width is the minimum. The construction of 
this Regulator took an inordinately long time. The work was started in 1955 and by 
1973 only two-thirds of the construction was complete. The remaining one third was 
temporarily bounded with sand, clay, etc. by mobilizing the local labor.  T h o u g h 
incomplete, the Regulator was commissioned by the end of 1974. Towards the end 
of December each year when the saline water intrusion into Vembanad Lake begins, 
the shutters in the Regulator are lowered and remain closed till the end of May when 
the pre-monsoon showers reverse the flow. From a project done by V Subramanian 
“Although marine parks, national parks, wildlife sanctuaries and reserves are 
established to conserve biodiversity and enhance ecotourism, some of the country’s 
protected areas are under threat whether at varying degree. The biggest threat arises 
from human encroachment. To rescue these resources, appropriate conservation 
strategy must be put in place. This requires proper valuation of the environment”.

In his study, Economic and Social Issues of Biodiversity Loss in Cochin Backwaters, 
Dr.K T Thomson suggests, The pokklai farmers, the fisher folk, the aqua culturist, 
clam pickers, the small scale Kayal based industry workers etc have eked out a living 
from these systems for centuries. However these users had a subsistence economy 
with feeble economic surplus, which prevented traditional village communities 
from undertaking any substantial investment for developing this zone. The state was 
therefore assumed to have a responsibility in undertaking such kind of development 
programmes and projects.

 This brought in new stakeholders like the port, the navigation and tourism industry, 
modern industries etc and each group had its own means of appropriating the 
resources and the environment of backwaters. In addition to the traditional and 
modern stakeholders, the national and international communities as indirect users 
and the state as a regulator of the environment also form part of this stakeholder 
group. Agriculturists and fishers (the ecosystem people) have always been the most 
prominent users of this ecosystem from times immemorial. It was the main source of 
livelihood for them and they had their own historical systems of sharing of resources. 
In Langford’s research paper, Non-users’ Willingness to Pay for a National Park: An 
Application and Critique of the Contingent Valuation Method, he argues “In support 
of such a view, the apparent consistency and logicality of

CV findings across user and non-user groups is encouraging for while logicality is not 
of itself sufficient to prove, it is a very necessary precondition.”
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Chapter 2
OBJECTIVES AND 
METHODOLOGY

This study mainly aims at finding the use and non-use value of Kerala Backwaters using the Contingent 
Valuation Tool, Willingness to Pay. The study was basically set forth with some objectives. 

2:1 OBJECTIVES 

• To find out the dependence of local people on Alappuzha backwaters for their livelihood.

• To obtain the use and non use value of Alappuzha wetlands.

• To find out if, there is a need for pollution control and to suggest practical methods.

2:2 METHODOLOGIES 

Methodologies used for this work ranges from collection of primary and secondary data to the subjective 
and objective analysis of data. Both mode of analysis is important as the subject matter which the work 
deals is not just an economic source for the local people but it is an integral part of the cultural map of 
the state. Even the methods adopted for collection and analysis of data are not beyond any bias it has 
been tried to make it at most reliable. Sample spaces for primary data are obtained by classifying the 
population of Alappuzha, under the heads of most prominent occupations which use the backwaters 
directly or indirectly. The major classification was done under the head ‘use value’ and ‘non use value’ 
of Alappuzha backwaters. Under the use value, come major economic activities which can again classify 
into primary, secondary and tertiary sector. Paddy cultivation and Inland fishing was considered under 
primary sector; coir manufacturing was considered under secondary or industrial sector and under 
tertiary sector comes the tourism industry, houseboat services which are the important attraction of 
Alappuzha backwaters was made use of. Primary data are collected from each source through direct 
personal interview. Sample space was identified by finding the Panchayats which have each selected 
occupation as its major source of income. Thus from the identified Panchayats the researcher collected 
data from total population engaged in the particular occupation. The data on economic and social 
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factors influencing the willingness to pay and livelihood issues of the users of wetland system has been 
collected from primary sources. A sample size of 125 respondents has been surveyed for the purpose of 
study. To bring out the live sustainable issues and to provide proportionate information 25 households 
from each activity, who is actively engaged in it are selected. Under the head of use value paddy farmers, 
coir worker, fisher folk and house boat owners are included. The non use value of backwater is estimated 
from tourists registered under District Tourism Promotion Council (DTPC). Data were also collected 
from local grama panchayats, local Matsyafed, local agricultural office, District Tourism Promotion 
Council (DTPC). The mean value of obtained WTPˡ of each sample is compared and the use and non 
use value is compared. Regression is made use to find the dependency of WTP on the income level. 
Anyway by analyzing only the factual data anyway one cannot identify the importance of a water body 
in the human life it is also analyzed in the study

2:3 CONTINGENT VALUATION METHOD

Contingent valuation method seeks to infer individual preference for environmental quality directly by 
asking them to state their preference in terms of their environment. That means they are asked to make 
tradeoff between environmental goods and other goods in a constructed market. The hypothetical 
market created and the ‘willingness to pay’ notion can be used to understand how the beneficiaries 
are estimating the value of the ecological service they are getting. This method of valuation, having the 
potential to be used in wide variety of sample group, is useful in studying Vembanad wetlands due to its 
heterogenic neighborhood. Even though this valuation method is neoclassical, and alternative methods 
are needed for ecological economic analysis, this method cannot be ignored due to its subjective nature 
which allows every individuals of the sample group to state their ‘willingness to pay’ and this make the 
study more subjective and provides room for individual emotions. 

The contingent valuation method is continuously criticized for its data analyzing method and accuracy 
but being more subjective in nature it can be found as more tended towards ecological economic 
valuation rather than neoclassical environmental economic valuation method. Contingent valuation 
method also helps in expressing the value of an environmental product in money terms, though it is 
rigorously blamed for the same, which makes the importance of ecological product conveyable to all 
population groups despite of education or country barriers. This study limits to finding the ‘value’ of 
Alappuzha backwaters in the social, cultural and economic life of people. A detailed impact of pollution 
and other human interventions is needed. Vembanad lake flows from Ernakulam to Alappuzha, an 
integrated study of value of lake considering the whole lake and main stakeholders should be done then 
only the estimation of value of lake is possible.
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Environmental goods are mostly quasi-public goods as they fulfil the generic characteristics of no 
rivalry and no exclusiveness. This implies that their optimum provision in a market economy is 
difficult. Added to this is the peculiarity of an environmental good, associated with its aesthetic 

or symbolic value, attributes a series of positive external effects that can hardly be commercialized. 
In brief, the environmental good which provide both economic and non economic benefits are often 
non-market goods, in the sense that there is no well defined process of buying and selling in which 
consumers plainly show their preferences and in which the price clearly reveals the level of cost and 
desirability of the item. Valuation of this type therefore needs specific techniques in which all these 
features are taken into account. The contingent valuation method (CVM) is used to estimate economic 
values for all kinds of ecosystem and environmental services. The method has great flexibility, allowing 
valuation of a wider variety of non-market goods and services than is possible with any other non-
market valuation technique. It can be used to estimate both use and non-use values, and it is the most 
widely used method for estimate non-use values.  It is also the most controversial of the non-market 
valuation methods. 

The contingent valuation method involves directly asking people, in a survey, how much they would 
be willing to pay for specific environmental services.  In some cases, people are asked for the amount 
of compensation they would be willing to accept to give up specific environmental services.  It is called 
“contingent” valuation, because people are asked to state their willingness to pay, contingent on a 
specific hypothetical scenario and description of the environmental service. It is clear that people are 
willing to pay for non-use, or passive use, environmental benefits.  However, these benefits are likely 
to be implicitly treated as zero unless their money value is somehow estimated. So, how much are they 
worth? Since people do not reveal their willingness to pay for them through their purchases or by their 
behavior, the only option for estimating a value from Willingness to Pay.

Chapter 3
ALAPPUZHA BACKWATERS: 

ECONOMY AND SOCIETY
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3:1 USE AND NON USE VALUE OF ALAPPUZHA BACKWATERS

The purpose of the payment question is to obtain information about the respondent’s willingness to 
pay (WTP) amount. WTP responses must be statistically analyzed to obtain an estimate of mean WTP, 
which is multiplied by N, the size of the population affected by the proposed policy, to produce total 
WTP. If the payment question is open-ended, the WTP figures reported by the respondents can simply 
be averaged to produce an estimate of mean WTP:

Where MWTP is mean willingness to pay, n is number of respondents and Y is willingness to pay of 
each respondent

Table 3:1 Use and Non Use Value Estimation 

Occupational 
Classification Average WTP Value (in RS)

Regression VALUE(Regression 
estimated by identifying income as 
independent variable)

PADDY FARMERS 45.44 0.0121643

INLANDFISHER FOLK 77.52 0.1671341

HOUSEBOAT OWNERS 153.76 0.953333

COIR MILL OWNERS 53.92 0.01464233

TOURISTS 173.84 0.013426

Source Sample Survey, 2016

The paddy farmers gave an average WTP of 45.44 and regression value having income as the independent 
variable is 0.0121643, the p-value (0.4087) shows that the relation between income and WTP is less. 
The average WTP value of fisher folk is 77.52 and the regression coefficient is 0.1671341. The average 
WTP of house boat owners and coir mill owners are 153.76 and 53.92 respectively. The non use value 
estimation was carried out on the basis of data collected from tourists it is amounted as 173.84; the 
regression coefficient is 0.013426 which is very less. The data thus shows a low correlation of WTP 
with income distribution, it is because the better knowledge of people on the importance of backwater 
system on their life. It is not always the income distribution which matters for the importance of an 
environmental good.

USE AND NON USE VALUE

Table 3;2 Average Use and Non Use Value

Use value
(WTP of farmers+ WTP of houseboat owners +WTP 
of mill owners + WTP of house boat owners ) / 4

100.896

Non use value WTP OF TOURISTS 173.84

Sourse-Sample Survey, 2016

Again the data can be classified on the basis of use and non use value. The use value can be measured 
by averaging the WTP of the important four occupations. By comparing it with non use value which 
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is estimated with the average of WTP obtained from tourists. The average WTP value of tourists is 
173.84 and the regression coefficient is 0.013426. The WTP estimation thus gives way to analyze and 
compare the importance level each occupation gives for the water body. The use value can be obtained 
by averaging WTP values of the occupations. The Table (3:2) shows that the WTP of non use value is 
much higher than the WTP of use value average. Thus the use and non use value averages shows that 
the stake holders are well known about the importance of backwaters. 

Human intervention started in 1888 in the form of land being reclaimed for agriculture in the southern 
parts of the lake (Balachandran 2007). Then, during 1920-1936 there was reclamation and creation 
of Willingdon Island and dredging to maintain the shipping channel for the harbour. Subsequently 
during 1940’s, industries were allowed to be established along the upper reaches of the estuary which 
led to intense reclamation for human settlements since 1940. During 1955, Thottapally spillway was 
constructed to divert the floodwaters of Achankovil, Manimala, Pamba and Meenachil directly to sea. 
Thanneermukkom Bund (1976) was built to improve agricultural output, and a temporary barrage in 
Pathalam bund was constructed on the Eloor branch of Periyar River since 1981. During 2011, the first 
phase of the International Container Transhipment Terminal at Vallarpadam was constructed to handle 
international cargo. The region is still witnessing many engineering modifications like construction of 
houses/factories on reclaimed land, waterways development, and erection of bridges and deepening 
of shipping channels, required to support rapid economic development. All these anthropogenic 
activities have led to the shrinking of the water spread area of the backwaters from 365 Km2 to 256 km2 
(Balachandran 2007). These interventions have had significant effect on the hydrodynamic aspects of 
the system leading to dispersion of pollution and diminishing of the bio resources of the system.

Pollution of Alappuzha backwaters has been a continuing problem in the socio-economic condition 
of Kerala. The decline of Vembanad Lake as a result of land reclamation has been the most severe 
environmental consequence of various human interventions. The water carrying capacity of the 
system is reported to have reduced to an abysmal 0.6 km³ from 2.4 km³. flora and fauna. The fragile 
ecosystem of the wetland is influencing the life and health of people living in and around the region and 
is important for conservation of biological diversity and for sustaining human life. Reclamation of the 
lake for developmental activities needs to be reassessed, including the encroachments on the lakefront, 
canals, drains, etc.

 A narrow band of land on the lake’s periphery can be declared as “ecotone” to protect and restore 
the ecosystem of the lake. Conservation of the Vembanad wetland system, which was included in the 
National Lake Conservation Plan (NLCP) in June 2003, still remains a non-starter, as the Government 
is yet to assign the preparation of an Action Plan Every year, 44,000 MT of liquid insecticides, 
weedicides, fungicides and chemical fertilizers (21,000 MT) reach this wetland. The water quality in 
the lake, particularly in the southern part of the lake and in the lead canals, appears to be too bad for 
supporting any useful. It is absolutely essential that the authorities evolve a sustainable action plan to 
restore and conserve the Vembanad wetland system at the earliest. Over 1000 house boats the highlight 
of the tourist attraction, operate from Ponnamada Kayal within the lake and over 100 transport boats ply 
within the lake connecting the nearby towns/villages, which have lasting impact on the lake ecosystem.

Adding to the problem the local people washes their cloth and utensils in the water. The pesticides 
used for agriculture also adversely affects the natives of Alappuzha. The most important problem faced 
by the local people as they say “we are surrounded by water and we can’t use it even for bath”. The 
water supplied from Water Authority of Kerala is the important source of drinking water for them. 
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Irrespective of the occupation or any social background every one said scarcity of drinking water is the 
major problem faced by them.

3:2 EFFECTS OF POLLUTION IN PUBLIC LIFE 

Backwaters of Alappuzha flow not only through the lowlands of Alappuzha but through the history and 
culture of the people of the ‘East Venice’. The hierarchical or any other social strata divisions never reduced 
the intensity of influence of this vast and varied ecological system in human life. Social background of 
‘Kuttanadu’ has been theme for many cinemas in Kerala. Many ‘Malayalam’ fictions including ‘Kayar’ 
by Thakazhi revolves around the history and socio economic background of Alappuzha. Boat Race is 
another important ingredient of anyone’s life from Alappuzha, thus the lake and backwaters were there 
with the natives in their fun and life. This shows that Vembanad Lake and Alappuzha backwater system 
is not just a source of water for the natives; it is an integral part of their culture. Trade of the city actually 
grown through the water ways, instead of roads small water passages were there, every home had a small 
boat of their own ( vanchi ). Traders used these boats for carrying their products, now the water ways 
narrowed and roads widened, this development effect made the flow of lake water hardest towards the 
sea and caused drainage water to accumulate. Kuttanad the granary of Kerala in order to cop up with 
the increasing demand of rice had to use chemical fertilizers and pesticides in the paddy fields; this 
gets accumulated in the small water ways which are closed and narrowed. Thus the backwater and lake 
turned out to a mere carrier of diseases from a carrier of wealth and leisure. The major problem faced 
by the households of Alappuzha is drinking water scarcity, they says they can’t use the water even for 
laundry as detergents won’t dissolve in the water. Many feels the presence of narrow water paths on the 
front of their courtyard as a curse as it feeds mosquitoes and carries diseases. Thus a rich flourished 
water system turned as a bad omen in the life of common. The important problems faced by the people 
of Alappuzha can be generally listed as follow

Drinking Water Scarcity
The drinking water scarcity is much severe as the people are collecting water for their daily needs from 
water authority public purifiers, in quota limits of ten liters of water per day without even considering 
the number of family members. The fact is this is not about a desert area its happening in the midst of 
India’s biggest backwater system.

Contagious Diseases
Cholera, viral fever, rat fever, Japan fever, Chikunguniya and Dengue fever are common diseases in 
Alappuzha during monsoon. Being low lying area the flood caused by monsoon flows the contaminated 
water towards the residential areas and cause highly dangerous diseases to the district. This causes 
highly loss of economic in flow from tourism which is major source of income for the District. 

Reduction in Fishery Products
 The total production of fish and other related resources of the lake are reported to be about 5825 tones, 
prawns constituted more than 30%. The clams which get an ideal habitat for the growth are yearly 
subjected to salt water and monsoon rains during monsoon large quantities of mud and silt is carried by 
river into the lake and cause natural morality of clam bed, which later turns to lime shed deposit in the 
lake. Owing to high productivity and extremely favorable physical and biological condition to growth 
and reproduction, the animals associated with this brackish water environment are rich and varied. The 
fertile estuarine environment plays a major role in the life and survival of the prawns and it is essential 
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that the environment is not disturbed for continuing production of resources. But the fishery products 
are reduced highly, due to the presence of contaminated water and the growing pollution especial from 
houseboats. Clams are widely distributed and form vast deposits between the Pathiramanal Island 
and Vaikom region. Clam deposits are quarried by various industries. This is in addition to live clam 
collection, one of the major occupations of women and children in this area. Clam meat forms a cheap 
protein source for the poor people of this locality. There is a decline in clam shell production and 
landing from 2500 tonnes to 1300 tonnes (Arun 2005). Uncontrolled mining of shells from the lake is 
also posing a threat to the ecosystems

Coir Industry Declines
About a 0.35 million workers, mainly from socially and economically backward communities in this 
area depend on the coir cottage industry. Brackish waters of the Vembanad Lake are used as coconut 
husk retting yards by coir manufacturing industries and Alappuzha acts as the nerve centre of Kerala’s 
coir industry. It is important in Kerala’s economy and accounts for 70% production of the coir products 
in India. Due to the pollution threats by the coconut husk retting in the lake water had caused the 
decline of coir manufacturing industry, by the same time most hazardous house boat industry had 
grown. Coir manufacturing industry was a major source of income for the women community from 
the many decades back. But due to the complaints from local people and activists retting process came 
to an end. Many startup mills (husk retting and primary level retting is done collectively in mills) were 
closed due to pressure from local public. 

This increased demand for raw material for coir industry and import of coir from Tamil Nadu and 
Andra Pradesh increased. Thus the earning from retting began to reduce in Alappuzha, fine fibers from 
the District declined and the industry itself fell. The fact that coconut husk retting can cause diseases 
like cancer is found true, as the concentration of affected people is high in these areas, but there are 
no authenticated studies on the basis of this. Even though Kerala Development Board had already put 
forward alternative scientific technique for husk retting this is not accepted and the industry declines 
sharply putting shutter for an indigenous product, which has been major economic source for the low 
skilled people. Large efforts taken by the Board is also going veil. 

Problems Faced by House Boat Employees
House boats are commonly treated as a ‘villain’ by environmentalists and public, the reason is that they 
are causing high pollution to the water body. The truth is that all houseboats are not causing threat, the 
boats with license of DTPC are under the control and not a threat as they are not flushing fuels to the 
like, but there are many boats with no license and not following the norms. The house boat owners 
and employees of Alappuzha are local people who earlier engaged paddy cultivation only, had to go for 
another occupation due to the decline in agriculture sector. Then emerged tourism industry gave them 
good livelihood but the now the number of houseboats including those without license are higher and 
caused reduction in income. Alappuzha district is very much prone to contagious diseases and climatic 
changes and this large population depending upon tourism and house boat industry is more exposed 
to these diseases even during monsoon (peak period).

3:3 GOVERNMENT POLICIES RELATED TO THE USE OF BACKWATERS

There are no exclusive laws mentioned for regulating degradation of biodiversity in Alappuzha backwater 
ecosystem. Instead, the government has adopted a sectarian approach towards the supervision of 
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different resources and environment. Hence, policies affecting allocation of backwater territories, 
resources and environment are scattered in various documents and laws relating to fisheries, minerals, 
agriculture, Industries, navigation and the Port development, coastal environment and tourism. We 
shall now turn to the discussions of some of these policies and examine how different stakeholders 
organize their activities on backwater environment subject to these regulations.

3:3:1 INLAND FISHERIES POLICIES

Official inland fisheries government for the development of inland fisheries. A suspicious reading of 
these set of laws reveals that these norms are mostly advices dispiriting fishermen from fishing. As a 
result, inland fishermen do not take these instructions and legal decrees seriously. Table below lists the 
major inland fisheries policies of the government

 Table 3:3 Major Inland Fisheries Regulations in India

Year Major Inland Fisheries Regulations in India

1914 Regulation To Make Better Provision For The Protection And Preservation of Game Fish

1927 Indian Fisheries (Madras Amendment Act)

1950 Travancore – Cochin Fisheries Act,

1952 Travancore – Cochin Fisheries Rule

1973 Regulation of Fishing With Fixed Engines (Stakenets, Chinese Nets etc)

1974
Issue Of Fishing License Rules, Regulation Of Prawn Fishing In Private Waters Rules and 
Rules For Management And Control Of Fisheries Of Fisheries In Government Water

1994

The new fisheries policy accorded fish production the status of agriculture to make it eligible 
for all assistance /subsidies recommended for agriculture. The policy had also envisaged 
the formulation of an “Aquarian” reform with the objective of ensuring ownership rights of 
fishing implements exclusively to real fishermen

Although a number of strategies were issued for the good control of inland fisheries, fishermen do 
not follow them leading to the failure of policies and resource dilapidation. Some frequently found 
violations are given below.

1. According to the Travancore-Cochin Fisheries Act of 1950, the Government prohibits nets with 
meshes having a cod end less than 20mm mainly to protect the very young ones but these regulations 
are neither observed nor enforced. The mesh size reported today is as low as 4mm to 6 mm

2. According to the Fisheries Department rules, operations of fixed nets like Chinese nets and stake 
nets would require license from Government which is a renewable contract between he Government 
and the fishermen But as per the data published by the Department itself, in 1989, of a total of 4823 
Chinese nets, 1692 were licensed and 3131 were unlicensed (Pauly, 1991). In 1995 – 96, there were a 
total of 211930 nets, a substantial number being illegal (Department of Fisheries, 1989).
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3. Fishing by means of fixed nets (especially Chinese nets and Stake nets) is prohibited during high 
tide to enable the seedlings and fishery to enter the smaller channels in the backwaters, but this is not 
followed in major fishing area of Alappuzha.

4. The minimum distance between two neighboring Chinese nets should be 30 meters and that stuck 
between two poles of a Stake net 4 meters. However, today, the Chinese nets are set so closely leading to 
clashes between gear owners. Stake net owners, on the other hand, fix their nets leaving a little waterway 
in between for boats to move. Often boats have to deviate from their path to avoid these nets when they 
are put across the backwater in a row. These nets damage the water and the resources that pass through 
it. These violations reveal that fishermen do not follow government regulations. The mediations of 
the government are also not efficient either. Disputed parties sometime approach the formal courts 
for redressal. As this manner of redressal is time overriding and expensive very few people have faith 
in the legal machinery. Instead, they look forward for speedy and cost effective grievance redressal 
mechanisms. A look at the conflict redressal mechanism shows that in most cases attempts are made 
to redress it at the grass root level itself with the help of local leaders. It is curious to observe that very 
rarely do political leaders have any say in this matter. People approach courts only in cases where other 
kinds of settlements impossible.

3:3:2 BRACKISH WATER AQUACULTURE POLICIES

Aquaculture improvement policies are also loaded with axioms that discourage sustainable 
entrepreneurship. The following rules and violations are noteworthy.

1. According to the 1974 prawn regulation act, no kind of prawn fishing should be undertaken in 
any private waters or fields without a special license from the concerned authority. The Inspector of 
Fisheries is supposed to grant the license after he is satisfied that the farming if undertaken will not be 
harmful to the prawn filtration in adjoining farms. Very few aquaculture farms obtain such clearances.

2. According to the Punja Act2, low deceitful brackish water wetlands are to be worn for prawn culture 
only for a period of six months. However, many farms do not fulfill with the conditions of the Punja Act. 
They are occupied in the culture activities round the year without considering the environmental cost of 
monoculture and socio economic implication of incorporated farming. Even though the Pokkali Land 
Development Agency is responsible for the monitoring of crop rotation, it is neither authorized nor 
does it have the machinery to take appropriate penal actions against offenders. It can simply negotiate 
with these farms and use the motivation of subsidies to lure these farms to undertake rotation of paddy 
and prawn culture. According to the Punja Act2 passed by the State of Kerala, low lying brackish water 
wetlands are to be compulsorily used for prawn culture only for a period of six months. The remaining 
six months are to be used for Paddy cultivation. To monitor this a Punja Special Officer was to be 
appointed in each district to monitor this.

 3:3:3 POLICIES FOR WETLAND PADDY CULTIVATION

1. Recognizing the importance of wetland paddy cultivation, the government has enacted many laws 
to boost production. Introduction of radical land reforms brought in a number of structural changes in 
the nature of ownership and control of agricultural land in the study area. Most of the Paattakkars and 
varikkars became owners of soil. At the same time, the synergies produced through collective action 
in traditional agriculture were lost and pokkali paddy cultivation became highly unattractive for the 
farmers.
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2. As per the Punja Act, paddy cultivation has to be undertaken compulsorily for 6 months every year. 
The Rural Development Officer (RDO) who is also the Punja special officer of Ernakulam, Allapuzha 
and Trichur, is vested with special powers to take action against farmers who violate this rule. Despite 
these rules and incentives offered, the wetland agriculture has not revived from stagnation.

3:3:4 POLICIES FOR REGULATING INDUSTRIAL ACTIVITIES

Concentration of industries along the water bodies that discharge water into the Cochin backwaters is 
not an accident. It is the product of the national industrialization policies, which encouraged clustering 
of industries to provide economies of scale and efficiency. This search ended in coastal zones, areas 
that were undervalued. Soon, these industrial clusters emerged as the major sources of kayal pollution 
affecting thousands of people who directly depend on this water body for livelihood. The accountability 
of maintaining environmental quality is vested with the Central and State Pollution control Boards. The 
Ministry of Environment and Forests also lay down broad policy perspectives and guidelines for the 
better management of coastal zone environment. The mining and geology department is responsible for 
granting permission for sand and clam mining from backwaters. The perspectives of these departments 
and agencies are contradictory and therefore fail miserably in bringing up the required quality of 
environment and resources use. For instance, most of the policies of the state and central government 
departments of industries are production oriented with built in incentives such as subsidies and other 
concessions, which accelerated use of kayal resources and environment. The Ministry of Environment 
and Forests and the state and central pollution control boards have brought out a number of guidelines 
and laws for the better management of backwater resources. The Coastal zone regulation act introduced 
in 1992 was aimed to provide a formal control over the entire coastal zones within 500 meters high tide 
line on the landward side including backwaters3. Despite these controls and formal laws the biodiversity 
of backwaters of the country eroded. Thus most of the government policies failed to generate optimum 
and efficient allocation of kayal resources and environment.

3:3:5 POLICIES FOR DEVELOPING NAVIGATION AND SHIPPING 
INDUSTRIES

Category I (CRZ – I)

Areas that are ecologically sensitive and important such as national parks, …… mangroves, ….. Areas 
close to the heeding and spawning grounds of fish and other marine life, may be declared b the Central 
authority or the concerned authority at the State level from time to time.

Category I (CRZ – I)

Areas between the low Tide line and the high Tide Line. No new constructions shall be permitted 
within 500 metres of the High Tide Line.

Category II (CRZ – II)

The areas that have already been developed up to or close to the shore line, within municipal limits or 
in other legally designated urban areas, buildings permitted on the landward side shall be subject to the 
existing local Town and Country Planning Regulation including the existing norms or FSI/FAR.

Category III (CRZ – III)

Areas that are relatively undisturbed and those which do not belong to either Category I or II. This area 
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has been earmarked as ‘No Development Zone’. No constructions shall be permitted here except repairs 
of existing authorised structures……. Development of vacant plots between 200 and 500 metres of 
High Tide Line in designate areas of CRZ – III with prior approval of the Ministry of Environment and 
Forest ……….. subject to the conditions as stipulated in the guidelines at Annexure – II. Annexure – II 
The project shall not undertake any construction within 200 metres in the landward side from the High 
Tide Line and within the area between the Low Tide Line and High Tide Line.

These policies do not raise any hopes for the conservation of biodiversity and livelihood securities for 
the rural communities either. During the periods of the princes in Travancore and Cochin, backwaters 
were the major means of transport. Consequently there had been a well-developed and monitored 
system of water navigation. All boats had licenses and they were required to register at the office of the 
‘Chokki’ or tax collectors who were stationed in certain allotted regions. Even after the merger of these 
princely states, this system of navigation continued. Today, navigation in backwaters does not come 
strictly under the mandate of a single government department. The operation of boats in any backwater 
of Kerala require license from the irrigation department. The over all maintenance of navigation system 
on backwaters is the responsibility of the irrigation department. However it has been years since any 
serious investment has been made. Consequently the government is hesitant to raise the taxes levied 
on boats, services etc. For years now it has being leaving Rs. 4 per a tonne capacity boat. Maintenance 
or introduction of new technology has not been forthcoming to this economical and convenient means 
of transport for the marginalized and isolated islands of this region. 

It can be analyzed that the government policies and the approach of people towards backwater is not 
negligible, from the survey it was found that even low income group answered a fair level of WTP and 
the regression value of WTP for income insignificant . This is because backwaters are not just source 
of income for them the whole lifestyle of natives is built from the background of backwaters. Overall, 
the Vembanad Lake, an economically important system is undergoing a great deal of environmental 
alterations due to various activities induced by economic gain and development. The quest for 
economic gain without concern for the environment has caused in adverse environmental impacts 
and a fast declining ecosystem. This is mainly caused by improper management and lack of awareness, 
which provide challenges for coastal managers and policy makers in future.
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4:1 FINDINGS
Alappuzha is the Land Mark between the board Arabian Sea and a net work of rivers flowing into it. 
In the early first decade of 20th Century the then Viceroy of Indian Empire, Lord Curzon made a visit 
in the state of Alappuzha. Fascinated by the scenic beauty of the place in joy and amazement, he said 
“Here nature has spent up on the land her richest bounties” he exclaimed “Aleppey the Venice of East”. 
This attempt was to identify the importance of Alappuzha backwaters in the life of natives. The use and 
non use value estimation of Alappuzha backwaters is estimated. It is found that the non use value is 
higher that the use value. The Vembanad wetland land system has been rooted in the day to day life of 
generations of Alappuzha. The traditional agriculturists, the fishers, the rural communities engaged in 
small-scale activities like coir making, lime shell collection and processing sand and clay mining. The 
correlation between income of the stakeholders and the Willingness To Pay estimated from them is 
found insignificant, this is because the importance the stakeholders provide for the backwater is higher. 
For centuries, the backwaters have provided a safe and efficient means of transportation for goods and 
people moving between the interior and the port towns along the coast. 

The major commercial and economic activities in the lake include agriculture, fisheries, lime shell 
mining, backwater tourism, etc. It is reported that there are over 1000 house boats (kattuvallams) 
crisscross the lake carrying the tourists into the lake. The Vembanad Lake is important from the point 
of view of its flora and fauna, supporting a population of over 20,000 water-fowls in India during winter 
months. It is renowned for its live clam resources and sub-fossil. The soft organically rich sedimentary 
substratum of the inshore region is an ideal habitat for shrimps. Vembanad serves as a habitat for a 
variety of fin and shell fish, and a nursery of several species of aquatic life. Mangrove is found to grow 
in the Kumarakom region. The Vembanad Lake was declared as a Ramsar Site in November 2002. The 
Team could see large areas under agriculture (Padasekharams) along the length of the canals. The area 
of agriculture land is around 26000 ha. It is reported that over 25,000 – 30,000 people living on both 
sides of the canal system are dependent on agriculture for their livelihood. 

Fishing activity was found to take place only near the main lake area just below the Thanneermukhom 
bund and not anywhere inside the southern part of the lake, indicating that this part of the lake is 
virtually dead – a biological desert, in all probability due to high levels of eutrophication . The 
miserable existence of the common people of Alappuzha consequent on the large scale pollution of the 
surrounding water bodies is testimony to the lukewarm attitude of Government. The scarcity of water 
these people face despite the abundance of the same is the tragic irony of their lives. Restricting the 
use of backwaters for coir manufacturing became one cause of falling of coir industry which has been 
major income source for many families. Pollution caused huge decline in fishery and allied products 
which again affected the stake holders of lake and backwaters. Despite of the existence of large number 
of laws and regulations the stakeholders are exploiting it this makes the water body non sustainable, 
and incapable to meet the demand of future. Houseboat employs who have been regularly blamed for 
the pollution and miss use of lake is dangerously exposed to water born diseases. The WTP of tourists 

Chapter 4
SUMMARY AND CONCLUSION
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is considered for the valuation of non use value. And it is found higher than the use value. Considering 
the present poor status of Vembanad lake wetland ecosystem, it is required to restore the water quality 
within the lake for making it suitable for commercial fishery, besides agriculture, tourism promotion 
and mode of transport, water supply, and creation of the requisite basic infrastructure, human resource, 
capacity building, etc…

4:2 SUGGESTIONS
Practical suggestions for the improvement of Alappuzha backwater system is a necessity for the 
satisfaction of basic needs of the general public. A well defined package which includes plans for 
improving of water quality, to increase biodiversity, ecotourism etc have to be initiated.

1.  Compulsory and strict legislative support for protection of backwaters.
2.  Save Punja cultivation from floods and more area can be brought under paddy cultivation.
3.  Health risk created by flooding of latrines and other premises will be considerably reduced.
4.  State initiated study on Coir production and inclusion of cheap technology to small scale 

production unit
5.  Systematic Water Quality Assessment survey should be conducted by State
6.  Measures for pollution control to include preventing discarding of municipal solid and sewage 

waste, hospital and industrial wastes into Kuttanadu river systems and other water bodies and 
create local waste treatment and disposal facility as per the approved guidelines.

7.  Preventing fuel spillage from boat cleaning centres.
8.  Prevent disposal of wastes by the house boats into the waterways.
9.  Encourage low pesticide use with a shift to biocides.
10. Ensure that fish dealing out wastes do not pollute the waterways. 

4:3 CONCLUSION
This paper embodies the result of investigations on the use and non use value estimation carried out 
among the important stake holders of Alappuzha backwaters, including inland fisher folk, paddy 
farmers, coir workers, house boat employees and foreigners. The study found that there is an unavoidable 
relation exists between the human and water system of Alappuzha. The natives are even ready to pay 
for the improvement of water system. The Alappuzha Wetland System comprehensive of the Vembanad 
Lake is now receiving global attention since it is a exceptional wetland which permits one good crop 
of rice and one harvest of fish and an area of booming water tourism where nature is at the peak of its 
beauty in this Ramsar site. In addition, it is a biodiversity paradise. This unique ecosystem provides a 
variety of ecosystem services such as biodiversity, agricultural production, fish production, aesthetic 
value, tourism etc.

Reduction of Fishery product, reduction in contribution to agriculture etc shows how much the 
backwater system had importance in the human life. The cultural and economical background of 
Alappuzha is actually grown out of the rich back water system it had. The contingent valuation 
approach and the usage of WTP had no other effect that it symbolizes the knowledge of the stake 
holders on the importance of the lake and allied water system in their life. Unscientific anthropogenic 
interventions had affected the water body like a disease, the land reclamation process , unscientific 
building of Thnaeermukkom bund, over fishing wastage accumulation in the water from tourism, husk 
retting and biodiversity degradation, etc had directly or indirectly affected the life style of Alappuzha. 
The water ways which have been the nerve system of economic structure of Alappuzha has turned to 
be a mere carrier of diseases. 
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The estimation of higher non use value shows how much important development process is the 
existence of backwaters in the tourism map of Alppuzha. A sustainable which considers both human 
and nature is needed. A large number of charitable organizations, government agencies, individuals 
and communities are involved in their whole effort to conserve wetlands of Alappuzha, which has to 
be coordinated. A massive eco-restoration programme and conservation and management strategy 
involving all sectors of society is recommended to safeguard this important ecosystem. For the time-
being, execution of Kuttanad package could be an efficient tool to find way out for majority of the 
problems already recognized. This package may further look after the ecosystem from various human 
exchanges and disturbances. 
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