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ABSTRACT

The objective of the study of “Direct Use Values of Wetland Resources to
Inhabitants in the Buffer Zone of Koshi Tappu Wildlife Reserve, Nepa” was to estimate
the direct use values of wetland resources used by inhabitants in the buffer zone of Koshi
Tappu Wildlife Reserve (the Reserve) in the Eastern lowland Terai region of Nepal. For
this study, the market price method was used. Quantitative research was conducted through
household surveys with inhabitants in the buffer zone of the Reserve. The study area was
the wetlands in the Reserve and its buffer zone. Wetlands in the Reserve and its buffer
zone area directly and indirectly provide a livelihood for about 77,950 inhabitants living
there. A structured questionnaire was used to collect data by interviewing 106 buffer zone
inhabitants who were randomly selected. Qualitative data was collected from 16 key
informants through in—depth interviews. The sample size was calculated by Bontum’'s
(1992) Percentage Formula at 1 percent of the target population of 10,693 households.

Being an IUCN Category |V Protected Area, Koshi Tappu Wildlife Reserve
wetland area is Nepal’s first Ramsar site and an important waterfowl habitat in Asia.
Inhabitants in the buffer zone harvest wetland goods and services at a subsistence level
from the Reserve and buffer zone wetlands. Though the inhabitants derive income from
wetlands as well as other natural resource uses, this study was confined to their income
from livestock rearing, rice paddies, captured fisheries, firewood and driftwood collection,
mat weaving from Pater (Typha angustifolia L.) and income from selling an edible wild
vegetable plant called Neuro (Dryopteris chochleata). The study aso tried to enumerate
resource types, harvest and use pattern and the dependency of buffer zone inhabitants on
these resources, especially derived from wetlands in the study area.

As aresult of this study, the annual values of fodder/pasture/grass in terms of
livestock was US$ 3,021,093.29; paddy fields (rice), US$ 2,362,939.14; captured fisheries,
US$ 946,009.71; firewood and driftwood, US$ 95,167.7; Neuro, US$ 18,819.68; and,
Typha, US$ 15,504.85. The total annual value from these six wetland resources was US$
6,459,534.37 for 10,693 households in the buffer zone of the Reserve.

Thisinformation on the direct use values of captured fisheries as well as other
wetland goods and services can be used for designing new policies and making trade—offs
among alternative management options for this important wetland habitat as well as for
enhancing the livelihood of the wetland dependent communities. The study found that
wetland resources are crucia to the livelihood of the inhabitants in the buffer zone of
Koshi Tappu Wildlife Reserve, Nepal.

KEY WORDS: DIRECT USE VALUES MARKET PRICE/ WETLANDS
VALUATION/ KOSHI TAPPU/ BUFFER ZONE
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CHAPTER I
INTRODUCTION

1.1 Introduction to wetlands

Wetlands are highly productive ecosystems; collectively cover about 4-6 % of
total land surface area of the earth (Mitsch & Gosselink, 2000). Wetlands are
repository of biological diversity, providing water and primary productivity upon
which numerous species of both flora and fauna depend for survival. Wetlands support
high number of birds, mammals, reptiles, amphibians, fish and invertebrate species in
their whole or partial life cycle. Of the 20,000 species of fish in the world, more than
40% live in fresh water. Wetlands are also important repository of plant genetic
materials. Rice, for example, which is a common wetland plant, is the staple diet of
more than half of human population (Lambert, 2003). Wetlands provide a number of
valuable benefits (products or goods, functions or services, and attributes or qualities)
to people (Choowaew, 2007).

Natural functioning of wetlands supports rich biodiversity as well as provides
services such as flood protection, nutrient and toxicant retention, that in turn becomes
valuable benefits to the society. Wetlands have been integral part of the landscape and
livelihood across the globe since the dawn of civilization because of several benefits
they provide. Such benefits are recognized as use and non-use values depending upon
its utility to the human beings (Barbier et al., 1997).

It has never been easy to define wetlands clearly. Wetlands are neither just land,
nor just water. They can actually be both at the same time, or seasonally aquatic, or
terrestrial. Every institute, government or organization working with wetlands may
have their own definitions. For broader management facilitation, the Ramsar
Convention on Wetlands (Article 1.1 and Article 2.1) has defined wetlands as : "areas
of marsh, fen, peatland or water, whether natural or artificial, permanent or
temporary, with water that is static or flowing, fresh, brackish or salt, including areas

of marine water, the depth of which at low tide does not exceed six meters and may
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incorporate riparian and coastal zones adjacent to the wetlands, and islands or bodies
of marine water deeper than six meters at low tide lying within the wetlands" (Ramsar
Convention Secretariat, 2008). As a result of these provisions, wetlands cover a wide
variety of habitat types including rivers, lakes, flood plains, fresh water marshes,
swamps shallow coastal waters and even coral reefs and sea grass beds, but not deep
sea.

The role of the Ramsar Convention, specifically in promoting ‘wise use’! of
wetlands in its member countries, has been progressively strengthened in recent years.
Wise use basically refers to the ‘sustainable utilization’? of wetland resources for the
benefits of mankind without compromising ‘natural properties™ of wetlands (Ramsar
Convention Secretariat, 2004). As of March 2009, the Ramsar Convention has 159
countries worldwide being its contracting parties (Ramsar Convention Secretariat,
2009).

In Asia, wetlands have been of greatest significance to the development of the
oldest civilizations and to the livelihoods of human populations. Agriculture was born
on floodplains. Foundations of canal irrigation were also laid down in Asia (Indus
valley). Humans have lived with and in wetlands and managed wetlands for millennia
and their conservation has been an integral part of the culture and philosophy of
people in Asia (http://www.icef.eawag.ch/abstracts/Gopal.pdf). About one third of the
world's wetlands are located in Asia, out of which 120 million hectares are
internationally important wetlands (Laisangbam, 2005). They are important and fragile
ecosystems, for examples, the mighty river systems of the Ganges, the Brahmaputra,
the Mekong, and the Yangtze. These river systems have created vast areas of seasonal
floodplains and perennial wetlands. Great civilizations evolved and thrived on these
rivers and their wetlands. Cultures, customs and specialized professions have

developed depending on the naturally available goods and services from these

! The wise use of wetlands is their sustainable utilization for the benefit of mankind in a way compatible
with the maintenance of the natural properties of the ecosystem;

2 Sustainable utilization of wetlands is the human use of a wetland so that it may yield the greatest
continuous benefit to present generations while maintaining its potential to met the needs ands
aspirations of future generations;

® Natural properties mean those physical, chemical and biological components such as soil, water,

plants, animals and nutrients and the interactions between them ( Ramsar Convention Secretariat, 2004)
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ecosystems. Life and livelihoods of millions across Asia still depend directly on the
wetlands and their goods and services (Hossain, 2008).

Nepal has been a member of the Ramsar Convention since December 1987
designating Koshi Tappu wetland area as Nepal’s first Ramsar Site. The country has
approximately 7,433 km? of wetlands or almost 5.05 % of the total area of the country,
nearly half of which are in the form of freshwater wetlands such as rivers and lakes
(Nepal River Conservation Trust, 2007). As of March 2009, Nepal has nine wetland
sites designated as Ramsar Sites (Wetlands of International Importance). Four sites
including Koshi Tappu are in the lowland Terai and another five sites lie in the high
altitude zones (http://www.ramsar.org).

Nepal has great wetland diversity and a number of wetlands lie in lowlands of
the country. Nepal has floodplains of snow-melt fed ‘cold’ Himalayan rivers and
‘warm’ rivers originating from the lower hills, high altitude glacial lakes, marshes, hot
springs, ponds, oxbow lakes, seasonally flooded forests and grasslands, rice fields and
swamps. These areas harbor 42 globally threatened species (IUCN, 2002). Among 865
bird species found in Nepal, 193 species (22.3 %) are wetland dependent, including
several migratory and globally threatened species. Of the 20 endemic vertebrate
animals found in Nepal, 17 are wetland dependent including 9 species of herpetofauna
and 8 fish species. It is believed that 25 % of Nepal’s estimated 7,000 species of
vascular plants are wetland dependent, and 26 of 246 endemic flowering plant species
are also wetland dependent. Moreover, Nepal’s wetlands hold several species of wild
cultivars and wild relatives of cultivated crops, including 5 species of wild rice and 2

wild relatives of rice.

1.2 Problems and justification

Wetlands are amongst the Earth’s most productive life—supporting ecosystems
and also the most threatened and destroyed (Lambert, 2003). This is because wetland
ecosystems are complex and multifunctional and mostly it is not obvious how many

goods and services provided by wetlands affecting human welfare. Wetland values®

4 The Millennium Ecosystem Assessment (2003) defined value as “The contribution of an action or
object to user-specified goals, objectives, or conditions” (Farber et al., 2002). The Merriam-Webster’s
online edition defines value as the monetary worth of something in current market dealings
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are poorly understood, rarely expressed, and as a result are mostly omitted from
decision making process. Economic valuation is a tool to assist many difficult
decisions (http://www.fao.org).

In order to make successful decisions regarding the sustainable use and
management of wetlands and their ecosystem services, their importance, in other
words, their values to the society must be explicitly shown and considered.

Koshi Tappu Wildlife Reserve (86°55' 15" — 87°05' 02" E and 26° 33' 57" — 26°
43" 40" N) is an important wetland area in Nepal. There is a great need for
conservation of floral and faunal species and for wise use management of wetland
resources for subsistence livelihoods of thousands of people who directly are
dependent on wetland goods and services. Besides being Nepal’s first Ramsar site and
Nepal’s only habitat for endangered wild water buffalo (Bubalus arnee), the Reserve
and wetland areas provide habitats for 485 species of birds (114 water birds, 176
resident breeders and 180 passage migrants or winter visitors), 12 species are globally
and 101 species are nationally threatened (Department of National Parks and Wildlife
Conservation and WWF Nepal Program, 2008) along with many other endangered and
important species. However, the site has not been developed to its full potential. As a
result, local population as well as the country has not received utmost economic
benefits from its tourism and productivity prospective. Meanwhile, poverty,
unemployment and population pressure are major problems leading to encroachment
and overexploitation of natural resources. Wetlands are, therefore, degrading and
resources are depleting.

The geographic location of Koshi Tappu Wildlife Reserve has adverse effect on
its conservation. The southern section of its buffer zone area falls on Koshi Project site
which is leased to the Indian government. The population living around the Koshi
Tappu Wildlife Reserve is very low in education level (Centre for Natural Resource
Management, Analysis, Training and Policy Research, 2006) and their daily income is
less than a dollar, with 162.71 US$ per capita per year (Shrestha et al., 2006). They are

(http://lwww.merriam-webster.com/dictionary/value) whereas the Oxford English Dictionary describes
the term “value” in three main ways: i) Exchange value: the price of a good or service in the market (=
market price); ii) Utility: the use value of a good or service, which can be very different from the market
price; iii) Importance: the appreciation or emotional value we attach to a given good or service.
According to Bingham et al. (1995) economist interpretation of the term value is mainly concerned with
measuring the exchange value or price to maintain a system or its attributes.
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forced to over—exploit wetland resources in one way or another to earn the means of
living. So there is a need to valuate the wetland resources in order to explicitly make
people and all stakeholders fully understand and be aware of the wetland values and
the danger of loosing wetlands and make the policy makers, investors, managers and
other stakeholders understand the situation and manage this wetlands better.

The researcher has chosen to research on “Direct Use Values of Wetland
Resources to Inhabitants in the Buffer Zone of Koshi Tappu Wildlife Reserve,
Nepal” because this study is considered to be significant for the following reasons.
Firstly, this study will provide a better understanding on to what extent the local
people get benefits from the direct use values of the Koshi Tappu Wildlife Reserve
wetland areas. Such information is significant in Nepal and other countries where
government’s or community’s resources are scarce (Lambert, 2003). Secondly, by
highlighting the economic values of wetland resources, the outcome of this study is
expected to increase the awareness and concern amongst all stakeholders as well as the
Koshi Tappu Wildlife Reserve management agency towards establishing an
appropriate mechanism in which local people can participate and share benefits from
conservation and management of wetlands. This study can also be a source of
knowledge and aims to contribute to solving the poor documentation problem
(Pradhan & Silpakar, 2007) for this important ecosystem’s monitoring, wise use and

conservation.

1.3 Objectives
In accordance with the statement of problems, objectives of this study were:

1.3.1 To identify wetland resource types and patterns of wetland resource
uses of (or by) local inhabitants within the buffer zone of Koshi Tappu Wildlife
Reserve;

1.3.2 To assess the direct use values of wetland resources to local
inhabitants within the buffer zone of Koshi Tappu Wildlife Reserve; and

1.3.3 To analyze factors affecting the dependency of local inhabitants on
wetland resources of Koshi Tappu Wildlife Reserve.
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1.4 Research questions
To accomplish the objectives, the following research questions were formulated:
1.4.1 What types of wetland resources of Koshi Tappu Wildlife Reserve
wetland areas are local inhabitants collecting and using in their daily life? What are the
use patterns of those resources; collecting seasons and periods; harvesting frequency,
rates, amounts and methods?
1.4.2 What are the direct use values of wetland resources to local
inhabitants within the buffer zone of Koshi Tappu Wildlife Reserve?
1.4.3 What are factors affecting the dependency of local inhabitants on

wetland resources of Koshi Tappu Wildlife Reserve?

1.5 Hypotheses
Based on the research questions, hypotheses of this study were:

1.5.1 Local inhabitants are dependent on wetland resources from Koshi
Tappu Wildlife Reserve.

1.5.2 Factors affecting the dependence of local inhabitants on wetland
resources of Koshi Tappu Wildlife Reserve are (1) distance from houses to wetlands;
(2) ethnicity; (3) family size; (4) gender of the household head; (5) education level of
the household head; (6) household occupation; and, (7) household income.

1.6 Scope of the study

The study areas are the Koshi Tappu Wildlife Reserve and its buffer zone. The
Koshi Tappu Wildlife Reserve is located in three districts, covering an area of 175 km?
in parts of Udayapur District in the north-west, Sunsari District in the east and the
south, and Saptari District in the west and the south of Eastern Development Region in
Nepal. The buffer zone of the Reserve was declared in 2004, covering an area of 173.5
km2 stretching in 16 Village Development Committees (1 in Udayapur District; 6 in
Sunsari District; and, 9 in Saptari District) (Department of National Parks and Wildlife
Conservation, 2008). Within the buffer zone, there are 215 settlements with 10,693
households comprising 77,950 people (38,450 male and 39,500 female) (Centre for
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Natural Resources Management, Analysis, Training and Policy Research, 2006;
Central Bureau of Statistics, 2002). These are the target population of this study.

The Sapta Koshi River divides the Koshi Tappu Wildlife Reserve and its buffer
zone roughly in two equal areas. The eastern area comprises 6 Village Development
Committees (hereafter referred to as VDC), 107 settlements and 4,732 households
with a population of 38,462 lies in Sunsari District. The western area covers 9 VDCs
from Saptari and 1 VDC from Udayapur District with 108 settlements and 5,961
households with 39,488 people. The average household size is 7.3 (Department of
National Parks and Wildlife Conservation/Park People Program, 2000; Koshi Tappu
Wildlife Reserve and Buffer Zone Management Plan, 2006).

The Koshi Tappu Wildlife Reserve and the Buffer Zone Management
Committee headquarters are located near the village of Kushaha, 2.3 km north of
Jamuwa Bridge on the East-West Highway in Sunsari District (Sah, 1997). Figure 1.1
shows the location of Koshi River and associated wetlands along with Koshi Tappu
Wildlife Reserve and buffer zone area, VDCs, villages and major settlements in the
buffer zone within the Sunsari, Saptari and Udayapur Districts.

The “direct use values’ to be studied include fisheries, water, non—-timber forest
products (NTFPs), timber forest products (TFPs), soil (agricultural and household
use), sand and gravel (household use), transportation and tourism activities. The
availability, types and patterns of use of wetland resources will be compared between
2004, the year Koshi Tappu Wildlife Reserve buffer zone was declared (Department
of National Parks and Wildlife Conservation/ WWF Nepal Program, 2008), and 2008.
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Figure 1.1: Map of the study area
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Source: Department of Survey/ Government of Nepal for Department of National
Parks and Wildlife Conservation/ Participatory Conservation Program, 2006; as cited
in Koshi Tappu Wildlife Reserve and Buffer Zone Management Plan, 2006).

1.7 Conceptual framework

Wetlands generate a wide range of products which can be harvested and directly
used by population and communities. Products generated by wetlands include
fisheries, timber and non-timber forest products; wildlife, forage, agricultural and
water resource. Most wetlands are important in augmenting the diet and, through the
harvest and sale of wetland produce, the income of rural inhabitants and households.
This type of wetland benefits is defined as ‘direct use values’. Direct use values to
local inhabitants may change according to time and many other factors. To manage
wetlands and wise use of wetlands, a thorough understanding of how people depend
on wetland resources is needed. Figure 1.2 shows the conceptual framework of this

study.
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Figure 1.2: Conceptual framework for the study.
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1.8 Expected results
The knowledge and understanding on how and to what extent the inhabitants in

the buffer zone of Koshi Tappu Wildlife Reserve depend on various wetland
resources, and major factors affecting the dependency. The resulted information will

be useful as inputs for wetlands management.
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CHAPTER I
LITERATURE REVIEW

This Chapter aims to review the available literatures in order to provide
substantial background and theoretical outline. This study tries to identify gaps and
provide justification to the results. Literatures concerning with economic valuation and
policy towards wise use of wetland resources have been reviewed in the following

sections:

2.1 Global wetland overview

Wetlands cover about 4-6 % of total land surface area of the earth (Mitsch &
Gosselink, 2000). Wetlands occupy the transitional zone between permanently wet and
generally dry environments and contain an enormous variety of types. Ramsar
Convention has categorized wetlands into the followings: a) estuaries, mangroves and
tidal flats; b) floodplains and deltas; c) freshwater marshes; d) lakes; e) peatlands; and,
f) forested wetlands (TUCN/World Conservation Monitoring Center, 1997).

Wetlands and marine areas occur in every country, from the tundra to the
tropics, from islands to the deep ocean. With nearly 70% of the world’s population
living near sea coasts, river valleys or lake shores, humans depend on the preservation
of these areas as much as ever, especially in the developing world. This reliance is
increasingly important since much of the world’s wetlands have been lost and many
marine areas degraded during this century, due to social and economic decisions.
Uncertainty exists over the actual percentage of wetlands that remain today, but the
World Conservation Monitoring Center estimates that 570 million ha (6% of Earth’s
surface) are presently composed of wetlands of which 30% are bogs, 26% fens, 20%
swamps, 15% floodplains, and 2% lakes. World Conservation Monitoring Center
further suggests that 24 million ha of mangroves and 60 million ha of coral reefs

remain in the world (IUCN/World Conservation Monitoring Center, 1997).
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The freshwater wetlands provide habitats for more than 40% of the entire
world’s species and 12% of all animal species. Individual wetlands can be extremely
important in supporting high numbers of endemic species. For example, Lake
Tanganyika in Central Africa supports 632 endemic animal species. Danube river delta
harbors over 280 species of birds, 88 freshwater mollusks (with 18 endemics), 75
dragonfly species, 18 amphibian species, and 73 native freshwater and 9 brackish—
water fish species. Besides being one of nature's most efficient water treatment
systems, the Everglades flooded grasslands provide habitats for 323 bird species, 150
fish species, and 400 species of land and water vertebrates, 36 of which are
endangered. Wetlands are nursery habitats for many commercially important fish
species that are later harvested outside the wetlands. The Varzea Flooded Forest in
Brazil is a breeding ground for more than 200 species of fish (http://www.panda.

org/about our_earth/about freshwater/intro/value/).

2.2 Wetlands and human well-being

Wetland ecosystems provide both tangible and intangible benefits to people.
Wetlands provide many basic needs to humans such as food and water, housing
materials and shelters, medium of transportation, medicines, and enhance the
occupation and income of rural and urban inhabitants, and therefore are essential to the
health, welfare and safety of people (Choowaew, 2007). Wetlands provide the world
with nearly two-thirds of its fish harvest (http://www.panda.org/about our earth
/about_freshwater/ people freshwater/).

Wetland ecosystems sustain life on earth. Wetlands are also known as ‘the
kidneys of the landscape’, because of their functions in the hydrological and chemical
cycles, and as ‘biological supermarkets’ because of the extensive food webs and rich
biodiversity they support (http://www.ramsar.org). Wetlands contain natural resources
of great economic, cultural, scientific and recreational values to human life and are
essential habitats for numerous threatened and endangered species of flora and fauna.
Wetland ecosystems, including rivers, lakes, marshes, rice fields, and coastal areas,
provide many services that contribute to human well-being and poverty alleviation.
Most people living near wetlands are highly dependent on these services and are

directly harmed by their degradation. Fisheries and water availability are two of the
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most important wetland ecosystem services affecting human well-being. In
developing countries, inland fisheries hold particular importance and they are the
primary sources of animal protein to rural communities. For example, people in
Cambodia obtain about 60-80% of their total animal protein from the fisheries in
Tonle Sap and associated floodplains (Millennium Ecosystem Assessment, 2005).
Wetland-related fisheries also contribute to local and national economies. Capture
fisheries in coastal waters alone contribute US$ 34 billion to gross world product
annually.

The principal supply of renewable fresh water for human use comes from inland
wetlands, including lakes, rivers, swamps, and shallow groundwater aquifers. Some
1.5-3 billion people depend on groundwater as a source of drinking water. This
groundwater is often recharged through wetlands. Many rivers have been substantially
modified around the world to increase the water availability for human consumption.
Recent estimates place the volume of water trapped behind dams at 6,000-7,000 km’
(Millennium Ecosystem Assessment, 2005).

Wetlands, particularly marshes, play a major role in treating and detoxifying a
variety of waste products. Some wetlands have been found to reduce the concentration
of nitrate by more than 80%. Wetlands play another most important role in the
regulation of global climate change through sequestering and releasing a major
proportion of fixed carbon in the biosphere. For example, peatlands are estimated to
hold 540 giga tons of carbon, representing about 1.5% of the total estimated global
carbon storage and about 25-30% of that contained in terrestrial vegetation and soils
(Millennium Ecosystem Assessment, 2005). The impact of sea level rise and increase
in storm surges associated with global climate change has innumerable impact on
coastal populations. Wetlands, such as mangroves and floodplains, can play a critical
role in the physical buffering of climate change impacts.

Wetlands provide significant aesthetic, educational, cultural, and spiritual
benefits, as well as a vast array of opportunities for recreation and tourism.
Recreational fishing can generate considerable income. Alone in the United States,
35-45 million people take part in recreational fishing (inland and saltwater) spending a

total of US$ 24-37 billion each year on their hobby. The coral reefs generate nearly
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USS$ 30 billion turnover each year from nature—based tourism, including scuba diving
and snorkeling (Millennium Ecosystem Assessment, 2005).

Wetlands provide many non—marketed and marketed benefits to people, and the
total economic value of unconverted wetlands is often greater than converted
wetlands. There are many examples of the economic value of intact wetlands
exceeding that of converted or otherwise altered wetlands. For example, areas of intact
mangroves in Thailand have a total net present economic value of at least US$
1,000/ha (and possibly as high as US$ 36,000/ha) compared with about US$ 200/ha
when converted to shrimp farms. In Canada, areas of intact freshwater marshes have a
total economic value of about US$ 5,800/ha compared with US$ 2,400 when alike
drained marshes are used for agriculture (Millennium Ecosystem Assessment,
2005).This does not mean that conversion of wetlands is never economically justified,
but it illustrates the fact that many of the economic and social benefits of wetlands
have not been taken into account by decision—makers.

Both inland and coastal wetlands significantly influence the nature of the
hydrological cycle and hence the supply of water for people and the many uses they
make of water, such as for irrigation, energy, and transport. Changes in hydrology, in
turn, affect wetlands. Wetlands provide a wide range of hydrological services.
Swamps, lakes, and marshes help out with flood mitigation, promote groundwater
recharge, and regulate river flows, but the nature and value of these services differ
from wetland to wetland.

Flooding is a natural phenomenon that is important for maintaining the
ecological functioning of wetlands particularly to those whose livelihoods depend on
floodplains for flood-recession agriculture and pasturage and for fish production.
Flooding serves as a means for the natural transport of dissolved or suspended
materials and nutrients into wetlands.

Many wetlands reduce the destructive nature of flooding and the loss of these
wetlands increases the risks of floods occurring. Wetlands such as floodplains, lakes
and reservoirs are the main providers of flood reduction potential in inland water
systems. All over the world, nearly 2 billion people live in areas of high flood risk
(Millennium Ecosystem Assessment, 2005). This will, in no doubt, be increased if

wetlands are lost or degraded. Coastal wetlands and its various forms including coastal
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vegetation play an important role in reducing the impacts of floodwaters produced by

coastal storm events.

2.3 Wetlands in Nepal

The term ‘wetland’ translates into ‘Simsar’ in Nepali. ‘Sim’ is a derivative of a
Persian word ‘Sih’ which means low—grade land not suitable for cultivation. ‘Sar’ is a
Sanskrit word meaning water. Thus, ‘Simsar’ is interpreted as land with water (Joshi,
2004). Nepalese people call wetlands by twelve different names. National Wetland
Policy (2003) of Nepal has defined wetlands as “natural or artificially created areas,
such as swamp, marsh, riverine floodplain, lake, water storage area and agricultural
land containing water from underground water resource or atmospheric precipitation
that may be permanent or temporary, static or flowing and freshwater or saline”
(unofficial translation from Nepali). This definition has a clear distinction from
Ramsar Convention’s definition on that it does not consider any marine or coastal
wetlands since Nepal is a landlocked country (IUCN Nepal, 2004).

Wetlands in Nepal are exclusively fresh water in nature and cover about 5.05 %
of the total area of the country (Nepal River Conservation Trust, 2007). They are
mainly in the forms of rivers (395,000 ha or 53%), lakes (5,000 ha or 0.7%), reservoirs
(131 ha or 0.2%), village ponds (5,183 ha or 0.7%), paddy fields (325,000 ha or
43.6%), and marsh (12,000 ha or 1.6%) (Department of Agriculture Development,
1992; Nepal River Conservation Trust, 2007). In the high mountains, there are 16
glacial and 8 tectonic lakes namely Panch Pokhari, Dig Tsho, Gosain Kunda, Bhairav
Kunda, Tilicho, Phoksundo and Rara. Among these, Rara (located at 2,990 m altitude)
is the largest (1,036 ha) and the deepest lake followed by Phoksundo. The mid-hills of
the country have tectonic lakes like Phewa, Begnas, Rupa, Maidi, Dipong, etc. There
are riverine floodplains, hydroelectricity reservoirs (Trishuli, Marshyangdi and Kule
Khani), several pools and ponds and deepwater paddy fields too. Wetlands of the Terai
plain include extensive floodplains of the rivers Koshi, Gandaki, Karnali and
Mahakali, marshlands, several oxbow lakes and paddy fields.

Until March 2009, Nepal has designated nine wetlands as Wetlands of
International Importance (Ramsar sites). These Ramsar sites cover an area of 34,455

ha and represent high altitude, mid-hills and lowland Terai wetlands in Nepal (Poudel
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et al., 2009). These areas harbor 42 globally threatened species (IUCN, 2002). Among
863 bird species found in Nepal (pers. comm. with Dr. Hem Sagar Baral, Executive
Officer, Bird Conservation Nepal, September 2008), 193 (22.3%) are wetland
dependent, including several migratory and globally threatened species. Of the 20
endemic vertebrate animals found in Nepal, 17 are wetland—dependant including nine
species of herpetofauna and eight fish species. It is believed that 25% of Nepal’s
estimated 7,000 species of vascular plants and 26 of 246 endemic flowering plant
species are wetland dependent (Bhandari, 1992, as cited in Nepal Biodiversity
Strategy, 2002). Nepal’s wetlands also hold several species of wild cultivars and wild
relatives of cultivated crops, including five species of wild rice and two wild relatives
of rice. Some of the famous cultivars are Anadi, Thapa Chiniya. People in the Terai
also harvest Singara (water chestnut, Trapa bispinosa) as fruit, seeds of water lily
(makhan, Euryale ferox) for human consumption and Karento, a nutritious wild
wetland grass for feeding milking livestock (Bhandari, 1992).

In 1995, Biodiversity Profile Project (Biodiversity Profile Project/ Government
of Nepal, 1995b) had carried out rapid assessment of status of wetlands in the Terai
plain and has explored 51 wetlands sites. Out of which 36 were found to be of
sufficient biodiversity importance including Bishazare—tal (180 ha) of Gitanagar,
Chitwan; Gaindahawa (11 ha) of Bishnupur, Rupendehi; Jagdishpur reservoir (150 ha)
of Niglihawa, Kaplivastu; Badhaiya (100 ha) of Chailahi, Bardiya and Ghodaghodi—tal
(150 ha) of Darkhnidhi, Kailali. These wetlands harbor rare wildlife including native
and migratory birds, function as wildlife corridors, and support 32 species of
mammals, 461 species of birds, 9 species of turtles, 20 species of snakes and 28
species of fish (National Wetland Policy, 2003). Ghodaghodi—tal is an important
fleeting site for migratory species migrating between Dudhwa (Corbett) National Park
in India and Suklaphanta Wildlife Reserve and Bardiya National Park in Nepal. These
wetlands are surrounded by several villages whose economy is intimately dependent
on the use and exploitation of wetland resources (Bhatt & Shrestha, 1973; Dinerstein,
1979; Inskipp & Inskipp, 1985; Scott, 1989; Bauer et al., 1994; Jha, 2003; as cited in
Jha, 2004).

Central Bureau of Statistics (2003) as cited in IUCN Nepal (2004) has reported
that Nepal has 103 ethnic and caste groups (Bhattachan, 2008). Among them, 20
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indigenous, ethnic and caste groups are traditionally dependent on wetlands (IUCN
Nepal, 1998, as cited in [IUCN Nepal, 2004). These people traditionally make their
living off fishing, the sale of fish and crafts produced from wetland resources and by
providing river transportation services. They constitute more than 11% of the
country’s population (World Bank, 2008). They are some of Nepal’s poorest
communities (Sah & Sah, 1999) and more than 90% of them are Terai origin (Samual,
2003).

In Nepal, the conservation of wetlands has never been on the high political
agenda. There has been no legal instrument specifically formulated for wetland
conservation and management in Nepal. Until the first amendment in 1999 of the
Aquatic Life Protection Act, 1961, the word ‘wetland’ has never been used before
(Koshi Tappu Wildlife Reserve and Buffer Zone Management Plan, 2006). The term
‘wetland’ has not been defined under any existing law, and, wetlands of Nepal, unless
defined otherwise, belong to the state. A milestone in conservation and delineation of
Nepalese wetlands was laid in 2003 when National Wetland Policy of Nepal was
formulated.

In some cases, lands have been owned by the government but its outcomes
belong to the intermediaries or the tenants (Bhandari, 1998). Forests and wildlife have
been the focal point for most conservation in the country (Government of Nepal, 1973;
Government of Nepal/IUCN, 1988; Bhandari, 1994). The conservation of wetlands in
Nepal is limited to protected areas managed by the Department of National Parks and
Wildlife Conservation. Within these protected areas, extraction of most resources is
prohibited (Government of Nepal, 1973; Heinen & Mehta, 1999). Wetlands outside
protected areas but within national forests are under the control of the Forest
Department, whose legal mandate is oriented towards forest management, protection
and extractive uses of forest resources. The Forest Department put a meager or no
attention to wetland conservation/management. Most other Nepalese wetlands are
open—access resources (Sah & Sah, 1999).

Wetlands in Nepal have been classified into three categories from the point of
view of their management (National Wetland Policy, 2003).

1) Wetlands that lie within protected areas or buffer zones. These wetlands are

protected and managed by Department of National parks and Wildlife
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Conservation. These wetlands are restricted in most use of resources and are
meant for specific conservation purposes. The study areas fall on this category.
2) Government or public wetlands that lie outside the protected areas. These
include rivers, streams and wetlands in Forest Department’s jurisdiction and are
open access resources. No specific management interventions are carried out to
these wetlands.

3) Wetlands in private land are solely on people rights.

2.4 Wetland loss, degradation and consequences

Wetland ecosystems cover about 6% of global land area and are considered to be
among the most threatened of all environmental resources. Wetland loss rates both in
physical extent and quality have generally been very high during the twentieth
century. Most of the physical losses have been due to the conversion of wetlands to
industrial, agricultural and residential land uses. Agriculture is considered the principal
cause of wetland loss worldwide (Swanepoel & Barnard, 2007). Qualitative
degradation has also occurred due to extensive chemical and biological activities in
industries and agriculture. Wetland’s ‘open—access or public good’ nature is one
foremost reason for the loss. On a global scale, the extensive tropical wetland
resources in developing countries are also undergoing changes. This is, in general,
because of improved access to wetland areas, population growth pressure and the
economic development which directly resulted to conversion or through more gradual
qualitative changes caused by hydrological perturbation, pollution and unsustainable
exploitation (Turner, 1991). A recent study by WWF’s Global Freshwater Program
has accounted that 50% of freshwater biodiversity have declined since 1970 from
habitat degradation in wetlands. Degradation of wetlands and reduction in wetland
areas have also aggravated the situation for 1.2 billion people who lack access to
freshwater and 2.3 billion people who lack adequate sanitation services due to lack of

freshwater (WWF Global Freshwater Program, 2006).

2.4.1 Wetland loss and degradation
Wetland loss may be defined as the loss of wetland areas due to the

conversion of wetlands to non—wetland areas as a result of human activity. Generally,
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wetland loss is difficult and costly to recover, although wetland restoration (the
reinstatement of some, or all, pre—existing functions to ‘lost” wetlands) and wetland
creation (the introduction of some wetland functions to formerly non—wetland areas)
are increasingly popular applied sciences and conservation tools (Hollis, 1992).

Wetland degradation is the weakening or impairment of wetland functions
as a result of human activity. Wetland loss and degradation go hand in hand because
loss of part of a wetland damages the functioning of the remaining wetland area. But
wetland degradation may frequently occur without the loss of wetland area because of
impacts on upstream hydrology and water quality. Wetland degradation can be easily
reversed through rehabilitation. Both wetland loss and degradation relate to the change
in quantity and/or quality of the wetland resources.

Naturally, wetlands are dynamic systems and undergo several natural
changes due to subsidence, drought, sea—level rise, infilling with sediment or organic
material or other human activities. This is why many wetlands are only temporary
features and will be expected to change and eventually disappear, but at the same time

new wetlands are created elsewhere (Barbier et al., 1997).

2.4.2 Principal causes of wetland loss and degradation

The major cause of wetland loss is the view of people that wetlands are
wastelands and ignorance to or misunderstanding the values of the goods and services
received from them. In some cases, government policies are weak or subsidies are
provided to farmers or developers to convert wetlands into intensive agricultural,
industrial or residential uses for an ever—expanding population.

Most of the world's wetlands are being used by people in different
activities. These activities are factors which can lead to loss of wetland areas and
degradation of wetland quality. Not all activities performed in wetlands or their
catchments are necessarily wise or sustainable which can lead to loss and degradation.
The well-known underlying causes are socio—economic and political factors. These
include: poverty and economic inequality, population pressures from growth,
immigration and mass tourism, social and political conflicts, sectoral demands on
water resources, centralized planning processes, and financial policies (Kotze, Breen,

& Quinn, 1995; Hollis, 1992; Anon, 1996; as cited in Moser et al., 1996).
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The most widespread threats to wetland loss are drainage for agriculture,
growing need of area for settlements and urbanization, pollution and hunting.
Worldwide, around 50% of wetlands are estimated to have disappeared since 1900.
Previously wetlands of the northern temperate zones were lost, but after 1950s tropical
and sub—tropical wetlands have also been disappearing rapidly. Economic growth and
inconsistent government policies are responsible for this irreversible loss
(http://www.wetlands.org).

As other natural ecosystems, wetlands are dynamic and continuously
undergo natural change due to natural phenomena subsidence, drought, sea—level rise,
or infilling with sediment or organic material. Because of these natural acts, many
wetlands become only temporary features and will be expected to change and/or
disappear forever. Because of such natural actions and human activities, new wetlands
are created elsewhere. In many instances, direct and indirect human activities have
considerably altered the rate of change of wetlands. New artificial wetlands have been
created by building reservoirs, canals and flood storage areas, but the loss of wetlands

1s faster.

2.4.3 Some consequences of wetland loss and degradation
The ability of wetlands to provide goods and services to mankind and to
support biodiversity is reduced by the processes of loss and degradation of wetlands.
According to Kotze, Breen and Quinn (1995), Hollis (1992), and Anon (1996) (Moser
et al., 1996) these may include:
- Reduced water supply directly to people, to an aquifer, or to another
wetlands;
- Imbalanced water flow regulation and flood control;
- Reduced prevention of saline intrusion to both ground and surface water;
- Lessened protection against natural forces (coastal erosion, hurricanes and
floods);
- Reduced ability to retain sediments and nutrients;
- Less ability to remove toxins from effluents/polluted water;
- Reduced availability of natural wetland products;

- Less opportunity for water transport;
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- Reduced gene bank for future commercial exploitation or maintenance of
wildlife populations;

- Threatened habitats or landscapes for species conservation;

- Reduced recreational and tourism opportunity;

- Reduced socio—cultural significance;

- Less opportunity for research and education; and,

- Less contribution to the maintenance of existing processes and natural
systems at global, regional and local levels (e.g. microclimate, carbon

cycling, etc.).

All of the above mentioned impacts are directly associated with economic costs.
This may lead to a remarkable damage in the opportunities for sustainable economic
development in third world countries. Therefore the economic valuation of wetlands
carries a great importance in decision making. Losses of wetlands in developing
countries are likely to have more direct impacts than in richer countries because
mitigation measures need financial and technical supports. Industrialized countries are
successful to mitigate the consequences of the loss and degradation of wetlands with
expensive artificial constructions like flood protection schemes and water purification
plants. Another major threat to human health is emerging avian flu epidemics. Loss of
natural wetlands compels wild species to join domestic species in farm ponds and
paddy fields. Avian flu viruses are carried by wild birds. Even though the wild birds
do not get sick, their contact with domestic birds is considered a major reason for the

spread of the disease (USINFO, 2006).

2.4.4 Wetland loss in Asia and in Nepal
In the past centuries, vast area of wetlands in southern and eastern Asia has
been converted into rice fields, other agricultural uses, housing and other human
development needs like airports, highways, harbors, marinas and parks. In some areas,
wetlands have been totally converted to other land uses leaving no traces. For
example, there is no trace of the 1.75 million ha natural floodplain wetlands of the Red
River delta in Vietnam. Likewise, the 1 million ha of natural floodplain vegetation

which once covered most of the Sylhet basin in Bangladesh has vanished almost
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completely. The 6 million ha of floodplain wetlands in the lowlands of central
Myanmar has no trace now. At present, in central plains of India, around 40 million ha
of rice field have been developed destroying the natural wetlands. In Thailand, the 1.9
million ha of rice cultivation in the central plains have taken the fait accompli of
wetland biodiversity. In these regions, very little natural wetland vegetation has
survived into the present century (Scott, 1993).

In the past few decades, wetlands in Indonesia have an overall loss of 31%
(Scott, 1993). Other neighboring countries like Singapore, the Philippines and
Thailand have lost 97%, 78% and 22% of mangroves respectively. In case of peatland,
the loss was 100% in Israel, 82% in Thailand, 71% in West Malaysia, 18% in
Indonesia, 13% in China, and 11% in Sarawak, East Malaysia (Scott, 1993).

Despite the existence of National Wetland Policy (2003), there is still lack
of rules, regulations and guidelines regarding wetland conservation and management
in Nepal. In some cases, there are overlapping in provisions of existing rules and
regulations related to wetlands conservation and management (Shakya et al., 2009).
Poudel et al. (2009) mentioned that there was no national inventory of wetlands in
Nepal and highlighted the need for survey and inventory of wetlands for their rational
conservation.

Wetlands of Nepal are threatened by both natural and anthropogenic
causes. Wetlands are undergoing subsidence, rapid vegetation succession, loss of
vegetation, eutrophication, sedimentation, siltation, soil erosion, pollution and
diminution. Wetland biodiversity is under threat from encroachment of wetland
habitat, unsustainable harvesting of wetland resources, industrial pollution, poisoning,
agricultural runoff, and the introduction of exotic and invasive species into wetland
ecosystems. Eutrophication and encroachment has reduced the area of wetlands,
thereby, endangering both floral and faunal diversity inhabiting the area (Bhandari,
1998; Ministry of Forest and Soil Conservation, 2002; Baral & Inskipp, 2005; Gautam
& Kafle, 2007 as cited in Kafle et al., 2008). Poudel et al. (2009) has added that major
threats to wetlands in Nepal can be categorized as a) habitat destruction and
degradation; b) loss of ecosystem integrity; and, c¢) depletion of species abundance and

diversity. These threats are described below:
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a) Habitat destruction and degradation: Inaccessible geography, lack of
resources and decade—long recent armed insurgency has hindered economic
development in Nepal. The mountain areas and the mid—western parts of the country
were severely suffered. Along with this problem, high rate of population growth and
large—scale in—country migration from the hills to the lowland Terai have basically
increase the pressure on wetland systems and associated biodiversity. On the other
hand, a range of policy incentives have been provided to stimulate production in the
agricultural sector, including subsidies and support to credit, inputs, marketing,
research and development. As a result, there was a strong financial and price
inducements to convert wetlands. Moreover, due to lack of conservation education,
wetlands are still regarded as wasteland by much of the population and are often
drained or reclaimed for agriculture, industrial and urban use (Conservation and
Sustainable Use of Wetlands in Nepal, 2006).

Of the 163 wetland sites inventoried by IUCN Nepal (1998), 43% had
suffered some degree of drainage. The current population is more than 27.7 million,
81% are engaged in agriculture and about 85% living in the rural areas (Inter—Agency
Standing Committee, 2008). So, there is a huge pressure for the modification of land—
use, particularly within the lowland Terai where a large number of settlements of
migrants from the upland areas has pushed population growth rate up to 3.93 % in
some areas (e.g. in Kailali District, Far Western Development Region). Much of this
agricultural development produces a trade—off with the values of the wetlands for fish,
wetland products, and other generalized benefits of wetlands. In many -cases,
inappropriate wetland management has often seen from wetlands being managed
according to single sectoral objectives, like water extraction for dry—season crop
irrigation or drying wetlands to harvest fish and other food resources. This increasing
pressure on wetlands and forests has led to increased fragmentation of wetlands and
associated forests, in other words, the prime habitats, reducing populations of
numerous forest and wetland species (Conservation and Sustainable Use of Wetlands
in Nepal, 2006).

b) Loss of ecosystem integrity: Many wetland areas of Nepal depend
upon the annual inundation by wet season water flows and their productivity is

dependent on the level and duration of inundation. Changes to flood height and
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duration can result in some seasonal wetlands not filling up, or in previously
permanent wetlands drying out. Many existing and proposed larger hydropower
projects across major rivers in Nepal (including on the Mahakali, Karnali, Gandaki
and Sapta Koshi) and a number of smaller ones; along with a number of low—gated
dams or barrages are posing unknown threats to biodiversity. Nepal has identified a
total of 114 potential significant hydro—power projects. These are inevitable for
country’s economic growth but will pose major threats to wetland biodiversity by
inundating important habitats, reducing downstream water flows, oxygenation, and
nutrient dynamics’ acting as barriers to migration. These development works certainly
lead to displacing people into new ecologically—sensitive habitats and changing local
temperature regimes and microclimates. These threats will be even more severe if
these development infrastructures are badly designed, constructed and managed. These
development works certainly isolate wildlife populations leaving them exposed to the
impacts of human development and its associated environmental events. This brings
fragmentation in population and contributes to reduced genetic transfer and associated
in—breeding (Conservation and Sustainable Use of Wetlands in Nepal, 2006).

Population growth and increased pollution to surface water has affected
groundwater, the main source of potable water and irrigation in many parts of Nepal,
particularly in the Terai. Lack of institutional control over usage to ensure adequate
recharge, and lack of monitoring, has resulted in haphazard drilling for commercial
and domestic use. This has produced considerable stress on the finite groundwater
potentials. Studies in Kathmandu have shown that the water table in the valley has
dropped from 9 m to 68 m below the surface within past few years. Such reduction in
groundwater levels unavoidably affects surface wetlands (IUCN Nepal, 2004).

The high population growth and agriculture intensification in Nepal has
led to an increase in the pollution load in its rivers and wetlands. [IUCN’s inventory of
Terai wetlands indicated that of the 163 wetlands surveyed, 31 percent were highly
affected by pollution including untreated industrial effluent and domestic sewage and
waste. In the capital city alone, 38 million liters of untreated wastewater are daily
discharged into the wetlands and more than 100 kg of soap and detergents into Phewa
Lake, Pokhara. Such pollution has led to eutrophication and excessive growth of

weeds (particularly alien species such as water hyacinth), and contributed to disease
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(e.g. a virulent fungal disease of fish called Epizootic Ulcerative Syndrome). This has
resulted in decreased number and loss of species diversity and wetland functions, e.g.
potable water supply. On the other hand, in many places, inappropriate land use
activities around wetlands such as deforestation and over—grazing have worsen the
problems of already high natural levels of soil erosion and sedimentation. All of
Nepal’s rivers flow into River Ganges and contribute significantly to its sediment
yield. The Koshi River of Nepal alone contributes an estimated 170 million tons (40
percent of all rivers that flow to Ganges from Nepal) annually. All these threats cause
loss of ecosystem functions (Conservation and Sustainable Use of Wetlands in Nepal,
2006).

c) Depletion of species abundance and diversity: Most Nepalese people
are highly dependent on natural resources for their livelithoods. Historically, Nepal’s
economic growth has depended on its natural resources particularly on agriculture,
forestry, fisheries and tourism (World Bank, 2008). Over-harvesting of plant and
animal products is a routine work. This has led to continuous depletion of resources to
fulfill basic needs like food, firewood, fodder, and construction materials. This is
mostly true for wetlands where unclear tenure arrangements, increasing population
and lack of alternatives are causing over—harvesting. Most wetlands in Nepal are
closely associated with forests, but forests are also under pressure from increasing
human populations and their relentless demand for timber and associated products and
agricultural land. Clearing of riverine forests in many areas for trade and domestic
uses in the Terai, unsustainable collection of biomass, and collection of medicinal and
aromatic plants have led to depletion of forest cover and thus the availability of
resources.

Collecting driftwood and associated debris from riverbeds and banks for
firewood and unregulated mining of gravel and rock, decreases river productivity,
alters the hydraulics and substrate composition, and eliminates essential habitats for
several fish species during all or parts of their life cycle. This has increased
vulnerability to endangered fish populations already under pressure. Such habitat
disturbance also has adverse impacts on other wetlands or wetland dependent fauna
like birds, crocodiles, Gharial, otters, turtles and many others. High cattle population is

socio—cultural traditional and a need for agricultural practices in the Terai. Livestock
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excreta are extensively used as manure and cow—dung cakes (Guintha) are made
substitute for firewood. Buffaloes and oxen are highly valued for their use as drag
animals. Free livestock grazing in and around wetlands is a common practice. This
grazing pressure on grasslands, forests as well as forested wetlands has exacerbated
wetland degradation. Due to heavy grazing pressure, Terai grasslands have degraded
and species composition has been changing. As a result, the ungulates are in scarcity
of food resulting in disturbance and destruction of ecosystems. This has impacted on
food of many grassland bird species.

Poaching is widespread in Nepal, often for subsistence purposes and for
quick cash benefits due to inadequate alternative livelihood opportunities. The
situation has worsen by the widespread use of destructive harvesting practices that
destroy non—target species, for examples, using explosive for fishing in specific areas,
electro—fishing, poisoning, use of small-mesh nets and draining the whole water body.
Alien invasive species such as Mikania micrantha, Myrophyllum aquaticum, Lantana
camara (Poudel et al., 2005) and water hyacinth (Eichhornia crassipes), karmi jhar
Ipomea carnea spp. fistulosa, |. aquatica, Alternanthera philoxeroide (Mart.) occur
extensively in the Reserve wetlands (IUCN Nepal, 2004; Dahal & Buckton, 2008b)
causing loss in ecosystem composition and thereby change in indigenous species
composition and loss in wetland productivity. This is also caused by the introduction
and farming of exotic fish species in natural ponds and lakes (Conservation and

Sustainable Use of Wetlands in Nepal, 2006).

2.5 Wetland benefits

Wetland ecosystems provide a wide range of both tangible and intangible
benefits to people living in the vicinity. Wetlands provide the basic human needs like
foods and water, housing materials and shelters, medicines, and enhance the
occupation and income of rural and urban inhabitants, and therefore are essential to the
health, welfare and safety of people (Choowaew, 2007).

Each wetland is composed of a number of physical, biological and chemical
components such as soil, biota and nutrients. Interactions among and within these
components allow the wetland to generate, provide, perform and posses certain roles

importance, value and benefit to people, wildlife, natural processes and systems as a
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whole. In this sense, wetland benefits can be classified into the following three major

types (Dugan, 1990; Chan et al., 2001; http://www.ramsar.org/ram/ram_rpt_50e.htm).

2.5.1 Products or goods

Wetlands generate a wide range of products which can be harvested and
directly used by population and communities such as fisheries, forest resources,
wildlife resources, forage resources, agricultural resources and water supply and
timber and non—timber forest products’ (NTFPs). Among them, two of the most
important wetland ecosystem services affecting human well-being are fish supply and
water availability. Consumers exploit these products from subsistence level to cottage
industry and for the larger commercial scale around the world. These products are
generated by the interactions between the biological, chemical and physical
components of a wetland. Most wetlands also augment some diet and income of rural
inhabitants through the harvest and sale of its products. Economists define this benefit
as direct use value.

Wetlands like river valleys and their floodplains have been the focus of
human civilizations for over 6,000 years — and many other wetland systems like lakes,
ponds and estuaries have been equally critical to the development and survival of
human communities. This simply reveals the key role that water and wetlands have
played throughout human life. The ability of wetland ecosystems to adapt to changing
conditions will be crucial to communities and wildlife everywhere as the full impact of
climate change on our ecosystem sustenance is felt (Ramsar Convention Bureau,
2008).

Fish, globally an important product, is the primary source of protein for
nearly 1 billion people and makes up a significant part of the diet for many more. The
marine species supply 20% of all animal protein consumed globally. Two thirds of all
fish consumed are dependent on coastal wetlands at some stage in their life cycle.

Similarly, coral reefs are critical sources of fish in developing countries. Rice, a

! Non-timber forest products (NTFPs) generally include fuel wood and small woods in contrast to non-
wood forest products (NWFPs), which consist of goods of biological origin other than wood, derived
from forests, other wooded land and trees outside forests. NTFPs have been used as interchangeable
terms to NWFPs by different author or organization according to their focus of work different aspects,
species and products (FAO, 1999).
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wetland plant, is the staple diet of 3 billion people. The sago palm is the principal
carbohydrate source and is an alternative to rice at certain times of the year for some
Asian countries. Palms in Africa’s wetlands provide essential oils for cooking. The
Nipa palm in Asia provides fodder, alcohol, vinegar and sugar. It is estimated that
Nipa palm can produce 3 tons of sugar per hectare (De Groot et al., 2006).

Ponds, lakes, marshes, coral reefs, peatlands, or mangroves, all wetlands
share one fundamental feature: the complex interaction of their basic components—soil,
water, and biota—that fulfils many functions and provides many products that have
sustained humans over the centuries. Of course, not every wetland carries out all these
functions, but most wetlands perform many of them.

The recent ecosystem study valued the ecosystem services of different
wetland types, as defined by the Ramsar Convention, the swamps/flood plains and the
rivers/ lakes, at a total value of US§$ 19,580 and USS$ 8,498/ha/year respectively
(Costanza et al., 1997).

2.5.2 Functions or services

Wetland ecosystems potentially and actually support or protect human
activities and properties without being used directly or by supporting or protecting
natural systems and processes. Such functions include flood water control; nutrient,
sediment and contaminant retention; carbon sequestration; food web support; shoreline
stabilization and erosion control; storm protection; stabilization of local climate
conditions, particularly rainfall and temperature. This type of wetland benefits is
defined as ‘indirect use values’ by economists. Some of major wetland functions are
summarized in the following paragraphs:

Climate change mitigation: Wetlands play at least two critical but
contrasting roles in mitigating the effects of climate change — one in the management
of greenhouse gases (especially carbon dioxide) and the other in physically buffering
climate change impacts. Wetlands may store as much as 40% of global terrestrial
carbon. Gorham (1995), for example, estimated that wetlands contain 350-535 giga
tons of carbon, corresponding to 20-25% of the world’s organic soil carbon. Peatlands
and forested wetlands are particularly important carbon sinks. Peatlands alone are

estimated to hold 540 giga tons of carbon and the mangrove swamps are estimated to
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capture 20% of Earth’s carbon. Conversion to agricultural use and destruction of
wetlands will release large quantities of carbon dioxide, the gas that accounts for at
least 60% of the global warming effect (De Groot et al., 2006). Irrespective of the
precise quantities, these labile carbon reservoirs pose a major threat to an acceleration
of the greenhouse effect (caused by a variety of anthropogenic sources) when released
to the atmosphere.

Reservoirs of biodiversity: Wetlands support spectacular concentration of
wetland—dependent wildlife. Each year, more than 2 million shorebirds visit both the
Banc d’Arguin National Park in Mauritania and the Wadden Sea in northern Europe.
Over 30,000 black lechwe antelope inhabit the Bengweulu Basin in Zambia. Wetlands
also support charismatic species such as the hippopotamus, shoebill stork, and jaguar.
Wetlands may be individually recognized for their endemic species. Lake Tanganyika
provides habitat to 1,470 animal species, 632 of which are only found in this lake and
the Amazon (De Groot et al., 2006). Stung Treng wetland areas in Cambodia support a
variety of endangered mega—herbivores like Gaur (Bos gaurus), Banteng (Bos
javanicus), Kouprey (Bos sauveli), elephants (Elephas maximus) and wild water
buffalo (Bubalus arnee) along with other top—carnivores like tigers and leopards
(Mekong River Commission, 1997, as cited in Choowaew, 2007).

Freshwater wetlands hold more than 40% of the world’s species and 12%
of all animal species. Coral reefs may contain 25% of all marine species, an estimated
4,000 species of fish and 800 species of reef—building corals. Researchers wonder that
a total number of species associated with reefs may be over one million. Wetland
biodiversity is a significant reservoir of genes that has considerable economic potential
in the pharmaceutical industry and in commercial crop plants such as rice
(http://www.panda.org/about our earth/about freshwater/).

Water purification and detoxification of wastes: Wetland plants and
soils play a significant role in purifying water. High levels of nutrients such as
phosphorous and nitrogen, commonly associated with agricultural run—off, are
effectively removed by wetlands. This is important in preventing eutrophication
further downstream. It can also be important in preventing high concentrations of
these nutrients reaching groundwater supplies or other water sources that may be used

for drinking water. Wetlands, and in particular marshes, have been found in treating



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Natural Resource Management) /29

and detoxifying a variety of waste products. Some wetlands have reduced the nitrate
concentration by more than 80% (Millennium Ecosystem Assessment, 2005).

Many wetland plants have the capacity to remove toxic substances that
accumulate from pesticides, industrial discharges and mining. Some wetland plants
gather heavy metals in their tissues at 100,000 times the concentration in the
surrounding water and so can detoxify certain kinds of effluent. Eichhornia crassipes
(water hyacinth), some Typha and Phragmites species have been used to treat effluents
from mining areas that contain high concentrations of heavy metals such as cadmium,
zinc, mercury, nickel, copper and vanadium (De Groot et al., 2006). The mangrove
swamps alone produce 24% of world food, naturally purify fresh water and provide
effective barriers against coastal storms (IUCN, 2008).

Sediment and nutrient retention: Wetlands slow the passage of water
and thereby the deposition of nutrients and sediments carried in water occurs. This
function naturally makes the area more productive than even intensive agricultural
systems. Coastal deltas are dependent on riverine sediments and nutrients for their
survival. Seasonal flooding is a natural phenomenon in most of the world’s rivers.
Inland floodplains and coastal deltas are the natural run—off areas that slow the
velocity of the floodwaters allowing the nutrients and sediments to settle. These rich
floodplains and deltas have sustained populations for thousands of years (De Groot et
al., 2006).

Groundwater replenishment: Many wetlands help recharge underground
aquifers that store 97% of the world’s unfrozen freshwater. An estimated 1.5-3
billions of people rely on groundwater as their only source of drinking water
(Millennium Ecosystem Assessment, 2005). 17% of the world’s cropland is irrigated
by ground water where it is the only source. The Hadejia—Nguru wetlands in northern
Nigeria play a major role in recharging aquifers that are used by local people for
domestic water supplies. The value of this has been recently estimated at US$ 4.8
million per year (De Groot et al., 2006).

Flood control: Wetlands hold rainfall preventing possible downstream
flooding. By storing the water in the soil or retaining it in the surface water of lakes,
marshes, etc., wetlands reduce the need for expensive engineered structures. Wetland

vegetation also plays a role in slowing down the flow of floodwater. In Indian Society
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for Hydraulics, Prof. A. V. Hegde has mentioned that 0.4 ha (1 Acre) of wetland can
store about 360,000 gallons of water, if flooded to a depth of about 0.3 m (Hegde,
2008). A recent study in the USA estimated that 0.4 ha of wetland could store over
6,000 m’ of floodwater. Loss of floodplains to agriculture and human habitation has
reduced this capacity. Construction of levees and dams on rivers to improve flood
control has often had the reverse effect. Floodplain restoration and removal of
structures is providing a partial solution in many countries (De Groot et al., 2006).

Biomass transport: Wetland plants also fix inorganic carbon into organic
matter. The net primary production can be measured in terms of biomass.
Phytoplankton and fallen leaves also provide food for aquatic animals. Nutrients and
biomass can be transported along with water and runoff, distributing fertility to nearby
wetlands. Annual flooding dominates the biotic production of wetlands by releasing
nutrients from the soil, vegetation and inundated organic debris. Water, thus enriched,
supports a bloom of plankton, fish and macro—vegetation. Fish and other aquatic fauna
utilize inundated habitats like flooded forest for reproduction and replenishment of
fish stocks and maintain food chain. Floodwater carries the nutrient rich sediments
downstream to inundated plains where it is deposited in fields and swamps
(Choowaew, 2007).

In Bangladesh, it is estimated that an average of 20 metric tons/ha of fallen
leaves, twigs, and bark of mangroves enter the marine food chain every year. This
leads to an estimate of 14 million tons of raw materials supplied by mangroves to the
marine food chain of Bangladesh annually (De Groot et al., 2006).

Water transport: Rivers and lakes have been important routes for
transportation since the ancient time. They have served as a convenient alternative to
normal forms of road transport with effective, low cost and less environmental effects
(Choowaew, 2007). Its importance has been increasing with the rise of recent global
fuel price and rising concern about greenhouse gas emissions that contribute to global
warming.

The Mekong River and its tributaries are the lifelines and also important
means of transportation. There are major inland ports as well as smaller and less

developed ports on the Mekong River and its tributaries. For a landlocked country like
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Lao PDR, the Mekong River is the lifeline and is also an important means of
transportation of goods and the public (Choowaew, 2007).

Education and research: Wetland ecosystems ‘in their natural state’ are
particularly favorable ‘natural laboratories’ for all groups, levels, and all walks of life,
for scientific studies of the processes which ensure the functioning and evolution of
ecosystems, e.g. plant succession. The educational potential of wetlands is linked to
the possibility of studying history and observing botanical, zoological, ornithological,
ecological or environmental phenomena and processes (Choowaew, 2007).

Cultural values: Despite of being unexplored and poorly documented,
wetlands are frequently of religious, historical, archaeological and other cultural
significance at the local and national level. In a preliminary survey of Ramsar sites,
over 30% of a sample of 603 Ramsar sites are recorded with some archaeological,
historical, religious, mythological or cultural significance at either local or national
level (De Groot et al., 2006).

Some wetlands support traditional activities that represent part of the
history of the nation. Mai Po marshes, for example, represent the only remaining
place where Hong Kong residents can witness the operation of the Gei Wai (shrimp
ponds), a traditional method of shrimp cultivation practiced by local people for
hundreds of years. Some cultural wetlands may have deep religious significance for
local people. In Tibet, pre-Buddhist belief identified various lakes as sacred, making
those objects of worship as well as ensuring their protection from pollution and other
harms. As these beliefs remain in a modified form, certain lakes in Tibet are still
sacred to the people with strict regulations that determine their exploitation. In
Thailand many cultural rites are performed in or near wetlands and wetlands like Chao
Phrya River is lifeline of Bangkok metropolis and its suburbs.

In Nepal, lakes and rivers are not only important for many festivals and
cultural rites but also necessary for the cremation of dead body in the Hindu tradition.
TUCN Nepal (1998) enumerates some 20 lakes and ponds and many rivers in Nepal
that are considered very holy and some important Hindu festivals such as
Nagpanchami, Chhaith is performed in its holy waters. Some hot springs are

considered holy and believed to possess medicinal values (IUCN Nepal, 2004).
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Recreation and tourism: Many wetland areas are most important
locations for tourism. Some of them are protected as National Parks, World Heritage
Sites, Ramsar Sites, or Biosphere Reserves. They generate considerable income
locally and nationally. Recreational activities such as fishing, hunting, boating,
snorkeling, etc., involve millions of people who spend billions of dollars on their
activities. Wetlands offer ideal locations for involving the general public and
schoolchildren in practical learning experiences, in an essentially recreational
atmosphere, and hence contribute to raising awareness of environmental issues. More
than 60 million people watch migratory birds and 3.2 million people hunt ducks and
geese in North America, leading to an annual turnover of US$ 20 billion in economic

activity (De Groot et al., 2006).

2.5.3 Attributes or qualities
Wetland ecosystems possess special and unique characteristics, quality or
properties which do not necessarily support a use or provide a function, but are valued
by a group within society at the ecosystem scale. Attributes of wetlands include
biological diversity and many different cultural and heritage features. These attributes
may lead to certain uses or derivation of particular products, but they may also have

intrinsic, unquantifiable importance (Choowaew, 2007).

2.6 Economic valuation

This section describes types of values and economic valuation. Lambert (2003)
has defined economic valuation as the attempt to assign quantitative and monetary
values to goods and services provided by environmental resources or systems, whether
or not market prices are available. The Millennium Ecosystem Assessment (2003) has
defined valuation as “the process of expressing a value for a particular good or service
in terms of something that can be counted, often money, but also through methods and
measures from other disciplines”.

Economic valuation provides a means for measuring and comparing the various
benefits of natural resources and ecosystems. It attempts to quantify and express in
monetary terms, the full value of environmental resources. Prices for environmental

goods do not always exist or do not reflect full value of resources. For example,
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intrinsic values of resources generally cannot be measured (Pearce & Moran, 1995; as
cited in Moran & Bann, 2000)

The economic value of any good or service is generally measured in terms of
people’s willingness to pay for the commodity subtracting its costs of supply. This
supports welfare economics’ concept based on socially acceptable understanding that
people would not contribute towards wetlands conservation unless they know that cost
of sustainable benefits is lower than cost of immediate benefits (Dhakal, 2007). On the
other hand, it is often argued that presence of wetlands alone should have a value
regardless of benefits accumulating from its conservation because of immense
potential of wetland characteristics to be used in the future. One example of such value
is the possibility of extracting medicine such as aspirin from a wetland tree species of
willow (Armstrong, 2000). Therefore economic valuation is a powerful tool to aid and
improve wise use and management of global wetland resources (Barbier et al., 1997).
Information on wetland values ensures the policymakers that the policies they develop
reflect the value of the resources and the issues related to their management and
conservation (Do & Bennett, 2005). These values are also important information in
determining the contribution of wetland resources to a country’s gross domestic
products (Torell et al., 2001).

Wetlands have long been viewed as wastelands having little economic values.
Economists have now been able to highlight the value of wetlands in economic and
policy decisions by valuing its goods and services in monetary terms. Such
information is important in making more relevant choices in use, management and
allocation of resources and thus wetland values have to be considered in economic
decision—-making (Ypma & Zylstra, 2006). In context of wetlands, economic valuation
is a process to assign quantitative and monetary values to goods and services provided
by wetlands. This includes the use of market prices for directly used resources as well
as derived prices for other indirect uses and functions (e.g. flood control, groundwater
recharge) of wetlands. Simply saying, it is recognition, quantification and valuation of
several direct and indirect functions of wetland goods and services.

Presently, wise use of wetland resources is gaining momentum among
conservation communities as wetlands are the most productive and most degraded

ecosystems. To stop further degradation and promote sustainable use, wise use



Bhogendra Rayamajhi Literature Review / 34

principle has been put forth. According to Margoluis and Salafsky (1998), the wise use
of wetland resources is fundamentally based on the belief that ‘overall ecological
integrity of wetlands must be sustained in order to maintain the economic benefits for
the people’. This is why the belief of wise use of wetlands focuses on quantifying
economic benefits or values. Economic value is defined by the economic behavior in
the context of supply and demand within the market. It is simply the amount of money
individuals are willing to pay in order to receive a good or service or the amount of
money they are willing to accept in compensation for the loss of a good or service
(Garrod & Willis, 1999). An economic value is regarded as a measure of utility of
individuals through the concepts of willingness to pay (WTP) or willingness to accept
(WTA). Therefore, Verma (2001) considered economic valuation as one of the driving
forces to achieve wise use of wetlands and as a tool to substantially increase concern
about the importance of conserving wetlands.

Economic valuation can be broadly separated into categories of market (use
value) and non market (non—use value) valuation. Resources that have markets
available such as fish harvest are valued under the market valuation techniques. In the
absence of market, the existence aspects of wetlands such as biodiversity are valued
under the nonmarket valuation (Garrod & Willis, 1999). The marketable and non—
marketable benefits together constitute Total Economic Value (TEV) of wetlands or
any other resources. In general, the scarcer the resource, the higher the value it
beholds, making the TEV of resources dependent upon its location, size, quality, use
intensity and the amount of substitute areas. TEV in mathematical expression can be

written as follows. See also Figure 2.1.

TEV =UV + NUV
Where, UV =DUV + UV + OV and NUV =EV + BV
Therefore, TEV = DUV + IUV + OV + EV + BV
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Figure 2.1: Total economic value (TEV).

Total Economic Value (TEV)
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Use Value (UV) Non—Use Value (NUV)
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Direct Use Indirect Use Option value Existence Bequest
value (DUV) value (IUV) (OV) Value (EV) Value (BV)

Source: Munashinghe & Mc Neely (1994).

Economists have, in general, classified the value of ecosystem services
according to the use of its goods and services and the concept of Total Economic
Value (TEV) has become a widely used framework for assessing the functional value
of ecosystems (Pearce & Warford, 1993; as cited in Pagiola et al., 2004; Moran &
Bann, 2000). This framework typically disaggregates TEV into two categories: use
values and non—use values. Use values are composed of three elements: direct use,
indirect use, and option values. Direct use value is also known as extractive,
consumptive or structural use value and mainly derived from goods which can be
extracted, consumed or enjoyed directly (Dixon & Pagiola, 1998). According to
Pagiola, von Ritter and Bishop (2004), direct use values are the easiest to value, since
direct use goods and services have observable quantities whose prices can usually be
observed in the market.

Indirect use value is also known as non—extractive use value, or functional value,
and mainly derived from the services the environment provides. Measuring indirect
use value is often considerably more difficult than measuring direct use values. The
quantities of indirectly used goods and services provided by ecosystem such as the
amount of carbon stored in biomass or in the soil are often hard to measure. Many of
such services often do not enter markets at all and, hence, their price is also difficult to

establish (Pagiola et al., 2004).
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Option value is the value attached to maintaining the option to take advantage of
something’s use value at a later date. Some authors also distinguish ‘quasi—option
value’, which derives from the possibility that even though something appears
unimportant now, information received later might lead us to re—evaluate it.

Non-use values derive from the benefits the environment may provide which do
not involve using it in any way, whether directly or indirectly. In many cases, the most
important benefit is existence value: the value that people derive from the knowledge
that something exists, even if they never plan to use it. For example, people place
value on the existence of blue whales or the panda, even if they have never seen one
and probably never will. However, if blue whales became extinct, many people would
feel a definite sense of loss (Dixon & Pagiola, 1998). Bequest value, finally, is the
value derived from the desire to pass on values to future generations, that is, our chil-
dren and grandchildren.

The economic importance of ecosystem services can be measured not only in
monetary units, but also by their contribution to employment and productivity, e.g., in
terms of number of people whose jobs are related to the use or conservation of wetland
services, or the number of production units which depend on wetland services. Since
both employment and productivity can be relatively easily measured through the
market, this is usually part of the monetary valuation method.

The concept of total economic value has now become one of the most widely
used frameworks for identifying and categorizing ecosystem benefits (Barbier et al.,
1997). Instead of focusing only on direct commercial values, it also encompasses the
subsistence and nonmarket values, ecological functions and non—use benefits
associated with wetlands. It clearly demonstrates the high and wide—ranging
economic costs associated with their degradation, which extends beyond the loss of
direct use values. Looking at the total economic value of a wetland essentially
involves considering its full range of characteristics as an integrated system like its
resource stocks or assets, flows of environmental services, and the attributes of the
ecosystem as a whole (Barbier, 1994).

Total economic value (TEV) includes use and non—use values (Barbier et al.,
1997). Use values represent goods and services provided by wetlands to human

population. These are classified into direct use, indirect use and option values
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(Lambert, 2003). Examples of the total economic value (TEV) of wetlands are
presented in Table 2.1.
Table 2.1: Total economic value (TEV) of wetlands

Total economic value of wetlands

Use Value Non Use Value
Direct Indirect Option Existence Bequest
Fisheries Nutrient retention Biodiversity Biodiversity Heritage
Agriculture Flood control fens oyl Culture Habitat
Gene pool
Fuel wood Storm protection
Recreation Ground water recharge
Transport Microclimate stabilization
Wildlife Shoreline Stabilization
Peat/ Energy ~ External ecosystem support

Source: Barbier et al. (1997), Pearce & Moran (1994)

Direct use values relate to the values derived from direct uses or interaction with
wetland resources and services. Indirect use values refer to values provided by
wetlands that maintain and protect natural and human systems such as maintenance of
water quality and flow and storm protection. Option values are premiums placed on
maintaining wetland resources for future possible use (IUCN, 2003). Non—use values
refer to current or future values associated with wetland resources that rely merely on
their continued existence and are unrelated to use. Non-—use values include
biodiversity, culture, heritage and bequest values. In general, use values involve some
human interaction with the resources, whereas non—use values do not (Barbier et al.,
1997).

Mitsch and Gosselink (2000) note that the term ‘value’ often imposes an
anthropocentric orientation on a discussion of wetlands, where emphasis is placed on
wetland aspects that are worthy, desirable and useful to humans. With this view,
Barbier et al. (1997) defines the value as people’s ‘willingness to pay’ for the goods
and services, given that the environmental goods and services are provided at no cost.
The main objective of valuation is to allow an assessment using cost benefit analysis
(CBA) of the relative economic efficiency for various competing uses of wetland

resources (Barbier et al., 1997).
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2.7 Valuation techniques

Valuation can be defined as an attempt to assign quantitative as well as monetary
values to goods and services achieved from environmental systems regardless of
availability of market prices (Saguanwong, 2007).Valuation is a key exercise in
economic analysis and provides important information for wise use and conservation
of wetlands. It provides a means of quantifying the benefits that people receive from
wetlands. From valuation studies, the costs associated with wetland loss and the
relative benefits received from wetlands conservation could be found and put into
debate against those economic activities which contribute to wetlands degradation.
Valuation also helps to predict and understand the economic decisions and economic
activities which impact on wetlands integrity and status (Emerton, 1998).

The relative importance people put together for many of the values and their
associated wetland services can be measured using money as a common denominator.
Monetary or financial valuation methods fall into three basic types, each with its own

selection of associated measurement issues which has been discussed as follows:

2.7.1 Direct market valuation
2.7.1.1 Market price

Market prices reflect what people are willing to pay for wetlands
products, the values that they place on them (Emerton, 1998). In other words, market
price use prevailing prices for goods and services traded in domestic or international
markets. This is the exchange value that ecosystem services have in trade, mainly
applicable to production functions, some information functions (e.g. recreation), and
regulation functions (e.g. water regulation services).

Market price analysis is an easy method because purchase and sale is
a good way of quantifying the value of wetland goods which can be bought and sold.
For examples, fish, firewood, reeds and thatch are usually sold in local markets.
Handicrafts such as chairs, mats and baskets may attract tourists. Crop and livestock
products also have a market. All of these prices can be used to calculate income
accruing from the sale of wetlands goods, as well as being applicable to wetlands

goods which are collected and used only within the households, because they represent
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expenditures saved or potential income from wetlands utilization or sale of wetland
products (Emerton, 1998).

Emerton and Bos (2004) suggested the following three main steps in
data collection and analysis process to value ecosystem goods and services through
market price technique:

1) Find out the quantity of the goods used, produced or exchanged;

2) Collect data on its market price; and

3) Multiply price by quantity to determine its value.

Market price analysis may serve adequately in valuing directly used
wetland resources. However such valuations may face the following two
complications: Firstly, market prices may be distorted by deliberate interventions or
imperfect competition, such as the existence of exchange rate controls (often a
problem in developing countries), price ceilings or supports (especially in the
agricultural sector), subsidies or taxes, monopoly conditions, etc. In such instances,
shadow prices are often advocated. These are actual prices, ‘adjusted’ to eliminate any
distortions caused by policies or market imperfections so as to reflect true willingness
to pay (Barbier et al., 1997). Secondly, many wetland values are not directly reflected
in market prices. This is true for all the environmental functions, for resources
harvested for own use by households, for most recreation and water transport services,
and for all non—use values. In some cases, techniques such as the travel cost method,
contingent valuation and hedonic pricing might be employed to directly estimate
willingness to pay (Barbier et al., 1997).

2.7.1.2 Effect on production technique

This technique attempts to relate changes in the output of a marketed
good or service to a measurable change in the quality and quantity of ecosystem goods
and services by establishing a biophysical or dose response relationship between
ecosystem quality, the provision of particular services, and related production.

In some cases, ecosystem goods and services do not have market
price, but other marketed products often rely on them as basic inputs. For example,
hydropower, downstream irrigation and fisheries depend on protection of upper
catchment to provide clean and regular supply of water. In such case, it is possible to

assess the value of water by looking at its contribution to electricity, fishery and
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agricultural production, by assessing the effects of change in the quality or quantity of
ecosystem goods and services on these broader outputs and profits (Emerton & Bos,
2004). Thus effect on production technique can be used to value ecosystem goods and
services that clearly shape a part of other sources of production.
2.7.1.3 Public investments

New York City, for example, decided to use natural water regulation
services of largely undeveloped watersheds, through purchase or easements (worth ca.
US$ 100 million/ year), to deliver safe water and avoided the construction of a US$ 6
billion water filtration plant. This implies that those watersheds saved New York City,
an investment of US$ 6 billion and represent willingness to pay—value of at least US$
100 million/ year. Wetlands trading programs allow property owners to capitalize on
the demand for wetlands banks, with wetlands being sold in banks for US$ 74,100 to
USS$ 493,800 per ha (Powicki, 1998).

2.7.2 Indirect market valuation

Natural resource services have no direct market values. Services derived
from natural resources such as flood control, regulation of water flows and supplies,
carbon sequestration, nutrient retention, climate regulation, etc. have no explicit
markets. When there are no markets for such services, it is necessary to use alternative
for more indirect means of assessing values. The following techniques are frequently
used in different cases for indirect market valuation.

2.7.2.1 Avoided cost

Wetlands provide services that allow society to avoid costs that
would have been incurred in the absence of services such as flood control and waste
treatment by wetlands.

When an economically valuable ecosystem good or service is lost, or
its quantity or quality declined, this almost always has a negative effect on associated
population locally and downstream. Such ecosystems need to be preserved or managed
to mitigate or avert these negative effects and thereby avoid economic losses. For
example, if the upstream catchment is not protected, the reservoirs and dams
downstream face siltation and the cost of removing it is high. If wetlands are lost or

degraded, their ability to purify waste water is lost or reduced and wastewater



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Natural Resource Management) /41

treatment services may require upgrading. These mitigative or avertive expenditures
can be taken as indicators of the value of maintaining ecosystem goods and services in
terms of costs avoided (Emerton & Bos, 2004).

2.7.2.2 Replacement cost

Sometimes a particular ecosystem good or service can be replaced
or replicated with artificial or man—made products, infrastructure or technologies. For
example, constructed reservoirs can replace natural lakes, sewage treatment plants can
replace wetland wastewater treatment services, and many natural products have
artificial alternatives. The cost of replacing an ecosystem good or service with such an
alternative or substitute can be taken as an indicator of its value in terms of
expenditures saved (Emerton & Bos, 2004).

Even where wetland goods and services have no market themselves,
they often have alternatives or substitutes that can be bought and sold. These
replacement costs can be used as a proxy for wetland resource and ecosystem values,
although usually represent only partial estimates, or underestimates. In order to value
non—marketed use of papyrus products by local households in Bushenyi District,
Uganda, the price of substitute products was used. Annual household consumption of
papyrus products was expressed in terms of equivalent market substitutes, including
clay tiles instead of thatch, rubber floor coverings instead of mats, plastic bowls
instead of baskets, and purchased firewood instead of papyrus fuel (Nsingwire, 1995;
as cited in Emerton, 2005). Replacement costs were also used to value the benefit of
Korea’s coastal wetlands in treating wastewaters and pollutants. Here, the costs of
building and operating a waste treatment facility were used as a proxy for the
replacement cost of wetland services (Lee, 1997).

Replacement cost techniques are simple to apply and analyze for
valuing ecosystem services. They are particularly useful when time or financial
resources are limited or detailed surveys and fieldworks are impossible for a valuation
study. The main weakness of this technique is that it is often difficult to find perfect
replacements or substitutes for ecosystem goods and services that would provide an
equivalent level of benefits to the same population. If the artificial alternatives
provided generate a lower quantity or quality of goods and services, the ecosystem is

under—valued. On the other hand, this technique may also over—value the ecosystem
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benefits, as the replacement product, infrastructure or technology may, in some
instances, have association with secondary benefits or additional positive impacts
(Emerton & Bos, 2004).

2.7.2.3 Travel cost

Travel cost technique calculates value of ecosystem goods and
services by its recreational use. People spend time and money to visit and take
advantages from ecosystem. These expenses on travel to visit the ecosystem can be
used as an expression of the recreational value of ecosystems. This technique can be
used at the whole ecosystem level, taking into account all of its attributes and
components in combination, or for specific goods or services such as viewing a rare
wildlife, fishing, other resource collection, or for activities such as hiking or boating.

Wetlands typically hold a high value as a recreational resource or
destination. Use of such ecosystem services may require travel. Although in many
cases no charge is made to view or enjoy natural ecosystems and species, people still
spend time and money to reach wetlands. The spending such as on transport, food,
equipment, accommodation, time, etc. can be calculated.

The travel cost method is mainly limited to calculating recreational
values. Its main weakness is its dependence on large and detailed data sets, and
relatively complex analytical techniques. Travel cost surveys are usually expensive
and time consuming. Moreover, several factors make it difficult to isolate the value of
a particular ecosystem in relation to travel costs, and these must be taken into account
in order to avoid over—estimating ecosystem values. Visitors frequently have several
destinations on a single trip, some of which are unrelated to the ecosystem being
studied. They also usually enjoy multiple aspects and attributes of a single ecosystem
(Emerton & Bos, 2004).

2.7.2.4 Hedonic pricing

Hedonic methods look at the differentials in property prices and
wages between locations, and isolate the proportion of this difference that can be
recognized to the existence or quality of wetland goods and services. Such service
demand reflects in the prices people pay for associated goods. For example housing
prices at beaches usually exceed prices of identical inland homes near less attractive

scenery.
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Hedonic pricing technique can be applied to any good or service
most commonly used within the context of wage and property markets. This technique
looks at the differences in prices that can be ascribed to availability and extent of
ecosystem goods and services. Mostly, property prices and wage rates are compared
between two locations with different environmental qualities and/or values (Emerton
& Bos, 2004). There are very few examples of the application of hedonic pricing
techniques to wetland ecosystem goods and services. The pitfalls of this technique are
the requirement of very large data sets and detailed information covering all of the
principal features affecting prices. This technique relies on the underlying assumption
that wages and property prices are sensitive to the quality and supply of ecosystem
goods and services but it is often difficult to isolate specific ecosystem effects from

other determinants of wages and property prices (Emerton & Bos, 2004).

2.7.3 Survey—based valuation
2.7.3.1 Contingent valuation

Wetland goods and services have a high value to people even
though it frequently has no market price, no links to other production or consumption
processes and no close replacements or substitutes. Contingent valuation techniques
infer the value that people place on wetland goods and services in the form of people’s
willingness to pay for them (or willingness to accept compensation for their loss)
under the hypothetical scenario that they would be available for purchase (IUCN,
2003).

Service demand may be elicited by posing hypothetical scenarios
that involves the description of alternatives in a social survey questionnaire. For
example, a survey questionnaire might ask respondents to express their willingness to
pay (i.e., their stated preference as opposed to revealed preference) to increase the
level of water quality in a stream, lake or river so that they might enjoy activities like
swimming, boating, or fishing (Wilson & Carpenter, 1999).

Contingent valuation technique is often used in combination with
other valuation method; in order to supplement or cross—check their results. A major
strength of this technique is it does not rely on actual markets or observed behavior,

but can in theory be applied to any situation, good or service. One of the biggest
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drawbacks of contingent valuation is its requirement of large and costly surveys;
complex data sets, and sophisticated analysis techniques. Moreover, the researcher
needs to rely on a hypothetical scenario which may not reflect reality or be convincing
to respondents. This technique requires people to state their preferences for ecosystem
goods and services which lead to various sources of biases and the results are
influenced (Emerton & Bos, 2004).
2.7.3.2 Group valuation

It is another approach to ecosystem service valuation that has gained
increasing attention recently, involves group deliberation (James & Blamey, 1999;
Coote & Lenaghan, 1997; Jacobs, 1997; Sagoff, 1998; Wilson & Howarth, 2002; as
cited in Millennium Ecosystem Assessment, 2003). This technique is founded on the
assumption that the valuation of ecosystem services should result from a process of
open public deliberation, not from the aggregation of separately measured individual
preferences. In this approach, small groups of citizens are brought together in a
moderated forum to deliberate about the economic value of ecosystem services. The
end result is a deliberative ‘group’ contingent valuation (CV) process. With a group
CV, the explicit goal is to derive a monetary value for the ecosystem service in
question, through group discussions and consensus building (Millennium Ecosystem

Assessment, 2003).

2.7.4 Limitations of application of valuation techniques

Valuation generates useful and convincing information because it helps
highlight costs and benefits. Valuation only provides a set of tools which help make
better and more informed decisions. Valuation is an integrated exercise which likely
has limited accuracy, unless it is based on a sound appreciation and good information
about ecological, hydrological, institutional and social aspects of goods and services to
be valued. In addition, valuation studies require data which relate ecosystem status to
benefit provision, as well as detailed information about the allocation of rights,
responsibilities and access to ecosystem management.

Mostly, valuation is partial unless a full valuation is carried out. Valuation
can be done more easily with goods and services that are marketed, or are linked to

markets. It presents estimates, or narrows calculations down to a range of possible



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Natural Resource Management) /45

values. Ecosystems work on such a large scale and in such intricate ways, their
services cannot be replicated effectively by technology or their impacts extend well
beyond effects on other marketed products and indicators. Some ecosystem values are
immeasurable and unquantifiable because the necessary scientific, technical or
economic data are not available (Nasi et al., 2002, as cited in Emerton & Bos, 2004).

The economic valuation of ecosystems is essentially a utilitarian approach,
and has shortcomings regarding to cultural, intrinsic and primary aspects of value.
Some ecosystem benefits are related to attributes such as human life, cultural or
religious significance, where valuation raises serious ethical questions. In some cases,
ecosystem valuation may even be risky when it focuses only on financial or cash
benefits at the expense of other types of values that cannot (or should not) be valued
(Hitchcock, 2000).

Valuation studies are usually based on a particular person’s or group’s
perception of what a particular ecosystem service is worth at a specific point in time
and place. Valuation is not necessarily universally valid, or cannot be extrapolated
between different groups, areas, ecosystems or over time. Valuation exercises also
tend to be heavily influenced by the aims and purposes for which they are carried out
(Emerton & Bos, 2004).

Some valuation techniques are not easily applicable in remote and rural
areas in developing countries. In certain circumstances the researcher may have to use
other valuation techniques, such as indirect substitute, indirect opportunity cost,
relocation costs and replacement costs methods, which do not relate uniquely to
willingness to pay. In the case of directly used wetland resources that are not marketed
(e.g. fuel wood) the value of their use can be estimated by the market price of similar
goods (e.g., fuel wood purchased from other areas) or of the next best alternative or
substitute good (e.g., kerosene or charcoal). If there is apparently no marketed
substitute or alternative, then other methods of valuing a non—-marketed wetland
resource may have to be employed. One method is the indirect opportunity cost
approach, where the time spent collecting or harvesting is valued in terms of foregone
rural wages — the opportunity cost of labor based on other employment. Another
method is the indirect substitute approach, where the opportunity cost of using a

substitute for the wetland resource is employed as its value measure. For example, the
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opportunity cost of using dung that is normally applied as fertilizer as a substitute for
fuel wood could be used to value the fuel wood, or the costs of obtaining water from
outside the wetlands could be priced as a substitute for using the wetland as a source
(Barbier et al., 1997).

The actual expenditures on directly used wetland services (e.g.,
recreation/tourism, water transport) may not reflect individuals’ willingness to pay for
those services since they may be non—marketed and therefore non—priced inputs. If
this is the case, alternative methods of valuation may be required. For water transport,
the value can be expressed in terms of the cost of alternative/substitute means of
transport. For recreation/tourism, the travel cost method may be applied, where the
value of visiting wetland areas is derived from the cost of travel, including recognition
of the opportunity costs of travel time (Barbier et al., 1997).

The simplest, most straightforward and commonly used method for
valuing any economic good or service is to look at its market price-how much it costs
to buy, or what it is worth to sell. In many cases, market prices can provide an accurate
indicator of the value of wetland goods, when they are freely bought or sold. But,
often with the case of environmental resources, market prices do not necessarily
reflect the real economic value of wetlands. Many wetland goods and services are
never traded, but are under—valued by market prices, and are subject to highly
distorted prices. Because of public good characteristics, many wetland goods and
services cannot be accurately allocated or priced by the free market. Sometimes
market prices become inappropriate for valuing wetland services and functions or tend
to under—price, or not priced at all. Many wetland products have subsistence—level use
which are consumed within the households or not traded through formal markets.
These categories of benefits typically contribute a large proportion of the total
economic value of wetlands. If we fail to consider such goods and services, there will
be a risk of seriously under—valuing wetlands.

A major disadvantage of market price valuation is the fact that many
ecosystem goods and services have a less—developed, no or are highly distorted
markets or irregular competition. Such markets tend not to be competitive, and prices

are a poor indicator of true social and economic values. In following cases, Emerton
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and Bos (2004) suggested not to use market price techniques, but to use alternative
valuation techniques.

- Valuing ecosystem services such as catchment protection or nutrient
retention.

- Valuing ecosystem goods and natural products which are utilized at the
subsistence level.

- When there exists a wide variety of subsidies and market interventions
which distort the price of natural products or ecosystem—dependent
goods. For example, subsidies to water and electricity, centrally—set
royalties and fees for products such as timber, and state controlled
prices for basic food and consumer items.

- When consumption and sale of natural resource in question is seasonal
or irregular. Particular products are only available at particular times
and are used under special conditions. Such resources are collected and
used on an opportunistic basis, often collected and consumed without
proper measurements of quantities and price. These goods have high
levels of substitution with other goods as they are used only when other
products are unavailable or unaffordable.

The researcher decided to use market price analysis for this study because
there has been no valuation study of KTWR and buffer zone wetland resources by this
method. Market price method is applicable to any ecosystem good or service that can
be freely bought or sold and particularly useful for valuing the goods and services
harvested and/or received from wetland ecosystems, such as timber and non—timber
forest products, fish, etc. Further it is one of the simplest, straightforward and

commonly used methods to value goods and services.

2.8 The study areas

Nepal (26° 20" and 30° 10' N latitude and 80° 15' and 88° 10" E longitude) with an
area of 147,181 km®, lies on the southern slopes of the Himalayas (Sah, 1997;
http://www.worldatlas.com/webimage/countrys/asia/np.htm). Nepal occupies 0.01%
of the world’s surface areas yet contains over 2% of the world’s flowering plants, 8%

of its birds and 4% of its mammals (Biodiversity Profile Project/ Government of
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Nepal, 1995a). The country’s unique geographical position as well as altitudinal and
climatic variations, ranging from lowland tropical Terai to Mt. Everest, have made it
rich in biodiversity. The country is also rich in ethnic diversity comprising more than
103 castes, ethnic groups with about 93 spoken languages (Central Bureau of
Statistics, 2002; Bhattachan, 2008). These people have rich and diverse socio—cultural
practices and possess a wealth of knowledge on the use and management of
biodiversity. Studies have revealed that indigenous Tharu communities in the
periphery of the Chitwan National Park have been using more than 150 species of
plants for various medicinal purposes (Pokharel, 2002). This rich reservoir of natural
and cultural diversity is representative of Nepalese landscapes which has both national
and international significance and is a key focus for conservation (Budhathoki, 2004).

The study areas are the Koshi Tappu Wildlife Reserve’ and its buffer zone
(Chapter I, Figure 1.1, page 8) and wetlands occupying in these areas. Koshi Tappu
Wildlife Reserve (86° 55' 15" — 87° 05' 02" E and 26° 33' 57" — 26° 43' 40" N)
(hereafter referred to as KTWR) is a freshwater, natural and permanent river system
located on the floodplains of Sapta Koshi River provides nearly 26% of its area as
wetland habitat (Koshi Tappu Wildlife Reserve and Buffer Zone Management Plan,
2006). KTWR lies in the lowland floodplain with tropical and sub—tropical forest and
extends over parts of the Sunsari, Saptari, and Udayapur Districts in southeastern
Nepal (Department of National Parks and Wildlife Conservation, 2008). Human
settlements are found along the eastern (Sunsari) and western (Saptari) basins of the
Koshi River. The Sapta Koshi is the largest river system in Nepal originating from the
Central Himalayas and one of the three main tributaries of the Ganges in India. Rapid
and intense flooding of the reserve occurs during the rainy season. Embankments have
been constructed parallel to the river to control the flooding (Sah, 1997).

Historically, local people had open access to the Koshi River floodplain where
they could fish, hunt, raise livestock, and collect fodder, firewood, and other resources
(Heinen & Kattel, 1992; Singh, 1994). The collection and use of resources from the

floodplain greatly contributed to local people’s livelihoods and the local economy. The

* Wildlife Reserve refers to an area set aside for conservation and management of wildlife and their
habitat (unofficial translation from National Park and Wildlife Conservation Act, 2029 (1973)
(http://www.dnpwe.

gov.np/laws.asp).
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establishment of the Wildlife Reserve in 1976 certainly restricted people’s access to
resources thereby constrained their economic opportunities. Moreover, the Nepalese
National Park and Wildlife Conservation Act of 1973 declared the collection of
resources and livestock grazing within protected areas illegal (Heinen & Mehta, 2000).
More than 12,000 people were forced to move out of the Reserve between 1978 and
1979 to nearby areas outside the Reserve and other parts of the country (Jones, 1993).
Despite these measures, people who lived near the KTWR continued their attempt to
harvest resources and raise livestock; creating conflicts and posing challenges to the
management agency (Shrestha et al., 2006).These population are dependent on
subsistence agriculture and most arable lands are already under cultivation. Their most
pressing everyday need of collecting firewood and other forest and wetland products,
feeding and livestock grazing are causing the loss and degradation of wetland
ecosystems in the area. Livestock rearing is a major economic activity in the vicinity
of the Reserve and contributes more than 20% of gross household income (Shrestha,
1994).

The KTWR 1is a wetland of international importance of Nepal. The conservation
status of the KTWR corresponds to IUCN Category IV (managed nature reserve) in
which managers intervene to conserve and restore species and habitats (IUCN, 2002).
The Reserve holds an area of 175 km® and was gazetted in July 1976 under the
National Parks and Wildlife Conservation Act, 2029 (1973) mainly to conserve the
remaining wild population of globally threatened Asiatic wild water buffalo (Bubalus
arnee) and thousands of migratory birds (Center for Natural Resource Management,
Analysis, Training and Policy Research, 2006; Department of National Parks and
Wildlife Conservation, 2008). The Reserve was declared a Ramsar site in December
1987 as it is the most important wetland for migratory water birds in Nepal, as well as
one of the most important in Asia (Sah, 1997; Baral & Inskipp, 2005). As of March
2009, there are 9 wetlands of international importance (Ramsar sites) in Nepal
(Ramsar Convention Secretariat, 2009), five in the lowland Terai and four in the high
Himalayas (Shakya et al., 2009).

The snow—fed Sapta Koshi River originating from the Himalayas and Tibet is
the major wetland habitat in the KTWR. A major part of the reserve consists of the

periodically flooded flat area of the Sapta Koshi River between the meandering and
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braiding river channels and the flat terrain delimiting the plain measuring 80 m to 100
m above mean sea level (Koshi Tappu Wildlife Reserve and Buffer Zone Management
Plan, 2006). This area gradually dries up during the post—flooding period, although it
remains saturated with water in certain places, in other places it dries out to a loose
sandy, semi—arid condition. The area includes both lentic and lotic water systems and
is characterized by grassy marshes, oxbow lakes, riverine marshes, seasonally flooded
lands and swamps, back swamp lakes and forests, and many other depressions which
retain water throughout the year (Sah, 1997).

The faunal diversity in the study area includes 486 species of birds of which 12
species are globally threatened and 101 species are nationally threatened (pers. comm.
with Dr. Hem S. Baral, Executive Officer, Bird Conservation Nepal, September 2008)
with notable birds such as Abbott's babbler, water cock (Gallicrex cinerea), Gallicrex
cinerea, Caprimulgus asiaticus, Bubo coromandus, Coracina melanoptera, Saxicola
leucura and Megalurus palustris. Among them at least 114 species are water birds,
176 species breed in the Reserve and 180 species are passage migrants or winter
visitors (Department of National Parks and Wildlife Conservation and WWF Nepal
Program, 2008).

The vegetation consist of diverse physiognomic types as submerged and floating
aquatic plants, tall reed stands, seasonally flooded grassland and structurally complex
forest communities in various conditions of spatial arrangements. The terrestrial
habitats are dominated by grassland (67%), savannah (2.6%) and open and degraded
isolated patches of forest (4.2%) (Koshi Tappu Wildlife Reserve and Buffer Zone
Management Plan, 2006). Among 514 species of plants, Dalbergia sissoo, Bombyx
ceiba, Saccharum sp, Phragmites sp., Typha sp., Imperata sp., Valisneria sp.,
Eichornia sp., Hydrilla sp., Azolla sp., Lotus sp. are common. Six species of plants
found in this area, namely, Rauwolfia serpentina, Alstonia scholoris, Oroxylum
indicum, Acacia catechu, Butea monosperma and Dalbergia latifolia are listed in the
different threat categories and appendices of IUCN and CITES respectively.
Lacustrine habitat like oxbow lake such as Kamal Daha harbors 28 species of plants

(Department of National Parks and Wildlife Conservation and WWF Nepal, 2008).
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The study area also covers the buffer zone® of KTWR. The buffer zone (86° 53'
41"—87° 06' 32" E and 26° 33' 58"— 26° 43' 42" N) was declared in 2004 with an area
of 173.5 km?, encircles the core area of KTWR (Koshi Tappu Wildlife Reserve and
Buffer Zone Management Plan, 2006). Buffer zones were basically created to
ameliorate the effect of abrupt ecological transition between the administrative
boundaries of protected areas and other land uses adjacent to them. These areas have
been used as part of larger integrated conservation development programs to provide
the benefits of ecological buffering of protected areas and socio—economic buffering
of neighboring communities. In this context, the Fourth Amendment to the National
Parks and Wildlife Conservation Act of 1973, passed in 1993, had a provision that 30
percent to 50 percent of the funds earned by parks or reserves may be spent for local
community development in coordination with User Committees (Department of
National Parks and Wildlife Conservation, 1993; 1998, Heinen & Mehta, 2000).

Wetlands in the buffer zone include about 25 km long and, in average, 150 m
wide transect from Koshi Barrage to Rajabas of Sunsari District in the East and Koshi
Barrage to Trijuga riverbank in the Tapeshwari Village Development Committee of
Udayapur District. Natural and artificial systems in the forms of rivers and streams,
lakes, marshes and rice fields constitute the seasonal and permanent aquatic habitats in
the buffer zone. These wetlands are used for irrigation, fishing, grazing, religious
purpose, household’s purpose, transport and harvesting of various timber and non—
timber forest resources. Including Sapta Koshi, other rivers and streams namely
Trijuga, Mariyadhar, Paudakhola, Gangajali, Sundari and Mohali constitute the lotic
wetlands in the buffer zone. Some of the lowland paddy fields remain submerged
throughout the year and form wetlands of considerable size. These wetlands have been
utilized by several bird species for feeding and other biological activities. Moreover,

there is a submerged land of 49.6 km® between the Koshi barrage and southern

* The forth amendment of National Parks and Wildlife Conservation Act, 2029 (1973) in 1992 has
defined buffer zone as “the peripheral area of national park or reserve declared under section 3 A of the
Act, and this section refers to the villages, settlements or hamlets set aside as buffer zone lying within
the national park or reserve”. In Nepal’s context, the extent and area of the buffer zone has been
determined on the basis of an impact zone and with thorough consultation with the local stakeholders
(Government of Nepal, 1999, Sharma & Shaw, 1992, as cited in Koshi Tappu Wildlife Reserve and
Buffer Zone Management Plan, 2006). Under the buffer zone concept, government allows up to 50% of
revenue sharing generated by the protected area for integrated conservation and development program
in its buffer zone (http://www.dnpwe.gov.np/laws.asp).
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boundary of the Reserve. Including this large single patch of area and other patches of
lakes and ponds and seepages, excluding the paddy fields, constitute about 35% of the
buffer zone area as wetlands (Koshi Tappu Wildlife Reserve and Buffer Zone
Management Plan, 2006). These wetlands provide feeding, breeding, and nesting sites
for resident and migratory birds and are important places for biodiversity conservation.
Endangered species such as swamp partridge, Bengal florican, gharial crocodile and
Gangetic dolphin have been recorded in KTWR and its surrounding wetlands (Koshi
Tappu Wildlife Reserve and Buffer Zone Management Plan, 2006).

2.9 Directly used goods and services from the wetlands in the study

area

In Nepal, NTFPs are used for subsistence as well as for trade at national and
international levels. Edwards (1996) has summarized a list of 39 forest species as most
important NTFPs at national and international levels. These NWFPs contribute about
3.5 to 4% of the total contribution of forestry sector to the national economy (FAO,
2002; Devkota, 2006).

The rural subsistence economy of Nepal depends on a significant extent of
primary products from agriculture, forestry, and other easily accessible natural
resources. Many traditional agricultural inputs such as leaf litters, grass and fodder,
small tools, fuel woods etc. are regularly harvested from the forests and associated
wetlands. Such NTFPs can contribute to poor with households’ income, who lacks
land resources for agriculture. In addition to subsistence and income generation
potential, NTFPs also provide food security to large low—income households, their
livestock, particularly during droughts or famines (Chhetri, 2004). Every year, it is
estimated that 10,000 to 15,000 tones of NTFPs (plant products of more than 100
species) are collected from forests and forested wetlands and traded mostly to India
(Edwards 1993, 1996; Ojha 2001; as cited in Chhetri, 2004).

Obviously fish is the most important wetland resource in the Reserve and buffer
zone wetlands. Usually, fishing is done in a group of families or close relatives.
Fishermen generally use gill nets, mesh nets and cast nets and long thin nets as fishing
gear. Local Tharu (Chaudhari) people also harvest snail (Macrochlamys tugurium)

from the wetland areas (Bastola, n. d.). Other important products people harvest from



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Natural Resource Management) / 53

the Koshi River and surrounding wetland areas are timber and non—timber forest
products namely driftwood, Typha, grass and fodder, thatch grass, soil sand and gravel
from the river bed. The local people also collect Lotus leaves to be used as leaf plate in
feasts during religious as well as cultural rituals and as packaging material in the local
markets. People also collect water hyacinth (Eichornia crassipes) to mulch the fields
and Mikania mikrantha for fodder especially to goats and also used as animal bedding
for milking livestock and drag animals, which later turns into manure by trampling and
mixing with livestock excreta (pers. comm. with Mr. Ambar Gurung, Chairperson,
Dharahara Community Forest User Group, Prakashpur, Sunsari, September 2008). The
local inhabitants also collect Bair (Zizyphus mouritiana); Singara (Trapa bispinosa);
Imli (Tamarindus indica); Wild Barhar (Artocarpus lakoocha); Makhan (Euryale
ferox); Amla (Phyllanthus emblica); Bel (Aegle marmalos) as fruits and food. Kush
(Eragrostis cynosuroides); Datiun (Achyranthes bidentata); Dubo (Cynodon dactylon)
are collected for religious uses. Narkat (Phragmites karka); Kurro (Bidens pilosa);
Thakal (Circium wallichii) and Babiyo (Eulaliopsis binata) are collected for
homestead uses whereas Khar/Kans (Cympogon pendulus; Saccharum spontaneum
L., S. munj ); Siru (Imperata cylindrica); Bukuna Khar (Lippia nodiflora) are collected
for roofing and walling of houses and livestock sheds. Pater (Typha angustifolia L.) is
collected for Typha mat (Sah, 1993; World Mountain Institute/IUCN Nepal, 1994; as
cited in Sah, 1997). Most of such harvest has homestead uses and the values remain
unaccounted in most cases.

The National Parks and Wildlife Conservation Act, 2029 (1973), forbids people
from collection of resources from the Reserve (Government of Nepal, 1973). Recently,
indigenous fishing communities residing in the buffer zone with registered User
Groups to respective Buffer Zone User Committee are allowed to fish in the Reserve
wetlands (pers. comm. with Mr. Manoj Sah, Conservation Officer, Koshi Tappu
Wildlife Reserve, September 2008).

The buffer zone inhabitants collect driftwood from the Koshi River during
monsoon. They also collect soil, sand and gravel from the Koshi and other river beds.
Soil called “Chiple’ is used in plastering and decorating walls of houses and floors.
Ethnic groups called Sardar, are mostly engaged in cattail, commonly known as Pater

(Typha angustifolia) collection and mat making in the area. These people harvest
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leaves of cattail from the wetland area of the Reserve as well as from the buffer zone
wetlands. Women and children are mostly engaged in collection, processing and mat
making (Bastola, n. d.).

The Sapta Koshi, Trijuga and other rivers in the Reserve and buffer zone are also
used in cultural and religious purposes. Rivers are considered sacred in Hindu religion
and bathing in the river, particularly, in the confluence, performing puja and offering
is a religious practice to earn merit. Rivers or other water bodies are essential in Hindu
religion in cremation of their dead body and to wash away the final remains of life to
heavenly abode.

River transportation is not uncommon especially via Koshi River. In the buffer
zone, only one regular spot (not as pier) was active during September 2008. These
spots changes year after year, with monsoon inundation. Tourists very rarely use the
Koshi River water for transportation. Use of Koshi River water for transportation
through the Reserve is prohibited by law unless a possession of valid Reserve Entry
Permit and a receipt of fee for the gear used (Government of Nepal, 1973).

In Nepal, there are more than 700 plant species that have medicinal value, of
which 238 are in active use and 100 are traded. The Government of Nepal has kept 30
species in priority, of which 12 are for commercial cultivation and market promotion
(AEC/Federation of Nepalese Chamber of Commerce and Industries, 2004; Luintel et
al., 2004; Subedi, 2006; Shrestha & Das 2008; as cited in Banjade & Poudel, 2008).
Though the potential of medicinal plants in the Reserve and its buffer zone has not
been well documented, Sah (1997) has enumerated twenty plant species possessing
medicinal values. Some of the most commonly used and easily available species are:
Bombax ceiba (flower is eaten to control diarrhoea); Azadirachta indica (fruits bark
and young are used in various disinfectants, also widely used as tooth brush);
Dalbergia sissoo (paste from young leaves and young shoots used as insect repellent);
Eclipta prostrate (leaf paste used as fungal toe infection); Thunberia grandiflora (leaf

paste used to cure old wounds).
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CHAPTER I
RESEARCH METHODOLOGY

This chapter describes the research process and research methodology
including target population, sample size, sampling method, data collection, data

analysis and valuation methods.

3.1 Research process

The research was designed to meet the objectives set in Chapter I. The research

process had the following five steps.

Step 1: Developing the research proposal and hypotheses; deciding on survey
methods (household survey and in—depth interviews) and developing
survey questionnaires;

Step 2: Deciding on target population, sample size and selecting samples;

Step 3: Locating respondents, conducting interviews;

Step 4: Selecting appropriate software; data rechecking, data entering and data
analysis; and

Step 5: Describing findings, conclusion and recommendations; presenting

findings for appraisal and publishing the final work.

3.2 Research methodology
To perform this research, required data were collected by two major approaches.

Firstly, data were collected from secondary sources and secondly, from the primary

sources.

3.2.1 The secondary data
The secondary data were collected from publications and documents of
Nepal’s Department of National Parks and Wildlife Conservation, Koshi Tappu
Wildlife Reserve office and Buffer Zone Secretariat, IUCN Nepal Country Office
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library, Darwin Initiative’s Koshi Tappu Office, the office of Union for Community
Health, Education and Poverty (UCHEP Nepal), a local NGO working at the Koshi
Tappu buffer zone and libraries in Mahidol University, Thailand.

3.2.2 The primary data
The primary data were collected in September 2008 by three methods: in—
depth interviews, household interviews and field observation.
3.2.2.1 In—depth interviews

In order to get information on use and harvest pattern of wetland
resources from key informants, 16 in—depth interviews were conducted with officers
and staff of Koshi Tappu Wildlife Reserve, the Buffer Zone Management Committee
chairperson, from Buffer Zone User Committee chairperson and representatives, local
community leaders, key informants from the civil society residing in the buffer zone,
and hotel operators, who run their business in the buffer zone. Key questions used for
in—depth interviews are in Appendix C.

3.2.2.2 Field observation

Field observation was carried out by the researcher continuously
throughout the data collection period in the field. The observation focused on the
availability of wetland resources in the KTWR buffer zone, wetland resource use
pattern as well as wetlands protection and management activities. This field
observation helped the researcher to confirm the respondents’ view and draw
qualitative conclusions.

3.2.2.3 Household interviews

The main idea behind the household interviews was to collect as
valid first hand data as possible by directly involving right respondents to know about
their views on wetland resource use, its benefits to the stakeholders and its
conservation (Khonchantet, 2007).

The structured questionnaire was designed in order to collect
household information, including family demographic characteristics; economic status
and activities; types, pattern, amount and extent of directly used wetland resources like
fish, NTFPs, TFPs, transportation and irrigation; products from wetland resources

such as handicrafts, mats and economic benefits from the sale and/or consumption of
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such goods and services. The structured questionnaire was divided into four parts. The
first part dealt with household demographics. The second part was related to
households’ economic status and activities. This part covered various benefits from
direct use of wetland products and services. The third part was related to wetland
resource use for tourism and recreation. The fourth part explored wetland management
related issues. The questionnaire was translated into Nepalese language to facilitate
data collection in the field (Appendix B).

Four research assistants (two from buffer zone residents and two
from Koshi Tappu Wildlife Reserve staff) were used in facilitating the interview and
data collection in different locations where the communities were using their native
languages. All research assistants were briefed and guided by the researcher prior to

going in the field. A synopsis of the research procedure has been placed in Table 3.1.

Table 3.1: Research procedure

Procedure Methodology Outcome

Problem (1) Secondary data review Understanding the necessity of valuation of
justification wetland goods and services

Research (2) Theoretical review Valuing directly used wetland goods and
focus services extracted from with market price
Research (3) Literature review on concept | Formulating the research questions,

design of valuation, market price objectives and hypotheses

methods and directly used
wetland goods and services;
wetland resources used and
factors affecting the dependency
on wetland resources

Research site | (4) Primary and secondary data Selecting Koshi Tappu Wildlife Reserve and

selection revision its buffer zone wetlands
Data (5) Map study of the research site | Reconnaissance survey
collection (6) Household survey Socio economic situation and factors

affecting the use of wetland resources
(7) In—depth interview
Review of wetland resource use and present
policies, plans and government intervention,

Data analysis | (8) Use of descriptive statistics; Contribution of directly used wetland
percentage, mean, mode, range, resources to household economy
sum with MS Excel Calculating values of directly used wetland
(9) Multiple linear regression goods and services by market price methods

analysis using SPSS 15.0

Factors contributing to household income
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Table 3.1: Research procedure (cont.)

Procedure Methodology Outcome
Data 10) Interpret the findings using Describing the household characteristics,
interpretation | data analyses results availability, amount of resources, pattern of

harvest and use. Calculating the market value
of the resources used or sold.

Interpreting observed factors affecting the
dependency of people to wetland resources
Reviewing and interpreting the information
with present status of directly used wetland
resources.

3.3 Target population and sample size
The target populations' in this survey were 10,693 households of KTWR buffer

zone. According to Bontum (1992), the sample” size may be determined as follows:

Table 3.2: Determining sample size

Population Sample size percentage
100 — 900 25

1000 — 9,900 10

More than 10,000 1

Adapted from Bontum (1992).

Because of large number of population in the study area, the number of
households was chosen to be sample population. The number of households in the
study area was 10,693. Thus, according to Bontum’s (1992) percentage formula, the
sample size of this survey was 10,693x1/100 = 106.93 = 106 households.

! Population means all of an object, material, or area which is under study or investigation or whose
properties need to be determined (Tailor & Cihon, 2004).
? Sample is a portion or representative of a population.
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3.4 Selection of households for interview

Considering the geographic location and demographic distribution of the
population in the study area, the researcher decided to choose the sampled households
by stratified random sampling. According to Nichols (1991), to ensure all sub—groups
are accurately represented in a sample, stratified random sampling method does well
using existing information to divide the target population into non—overlapping sub—
groups called strata. A random sample is then taken from each stratum. Members of
each stratum should be similar to each other in some way like living in the same

village, having same kind of occupation or similar caste/ethnic group.

Table 3.3: KTWR buffer zone Districts, VDCs, Wards, settlements and households

Nar\rlleD(éfSthe Districts &i’:{rgi Setﬂ?rrln = 11}1H]_BISZ ;\111(:‘-\/23{
in BZ BZ Strata

Prakashpur Sunsari 9 21 1111 1
Madhuwan Sunsari 9 27 993 2
West Kushaha Sunsari 9 32 1423 3
Laukahi Sunsari 3 248
Shreepur Sunsari 4 6 540 4
Haripur Sunsari 5 12 417
Eastern area total = 6 107 4732
Tapeshwari Udayapur 6 27 1192 5
Odraha Saptari 9 13 603
Kamalpur Saptari 8 8 684 } 6
Ghoghanpur Saptari 2 265
East Pipra Saptari 9 9 707 } 7
Dharampur Saptari 2 84
Jagatpur Saptari 9 16 655 }
Badgamma Saptari 9 18 670 8
Barmajhiya Saptari 4 4 326 }
Bairawa Saptari 9 7 775 ?
Western area total = 10 108 5961
Grand total 3 Districts 108 215 10,693 9

Source: Koshi Tappu Wildlife Reserve and Buffer Zone Management Plan, 2006. Note: VDCs
= Village Development Committees, HHs = Households and BZ = Buffer zone, Ward =

Smallest political division.
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The Sapta Koshi River divides the KTWR and its buffer zone into two parts
namely the eastern and the western parts. Though the number of VDCs in eastern and
in western parts are 6 and 10 respectively, the number of population residing in these
areas is not very dissimilar in numbers (Table 3.3) (Koshi Tappu Wildlife Reserve and
Buffer Zone Management Plan, 2006). The names of Village Development
Committees, its divisions and areas that fall in the buffer zone, number of settlements
and households in the buffer zone, and proposed strata for household survey are shown
in Table 3.3. On the basis of demographic and socio—cultural information, the eastern
and western part of buffer zone areas can be divided into nine strata (Table 3.4) with

respect to number of households (sampling population) for data collection purposes.

Table 3.4: VDCs, number of households and strata

VDCs, No. of Hhs and strata in eastern area VDCs, No. of Hhs and strata in western area
VDCs No. of Hhs Strata VDCs No. of Hhs Strata
Prakashpur 1111 Stratum 1 Tapeshwari 1192 Stratum 5
Madhuban 993 4 -

Stratum 2 Stratum 6
Kamalpur 684
Kushaha 1423 Stratum 3
Ghoghanpur 265
Laukhahi 248
Stratum 4  East Pipra 707 Stratum 7
Shreepur & Dharampur 84
Haripur 417 Jagatpur 655 Stratum 8
Badgamma 670
Barmajhiya 326
Stratum 9
Bairawa 775

Source: Developed from Koshi Tappu Wildlife Reserve and Buffer Zone Management
Plan (2006). Note: VDCs = Village Development Committees and Hhs = Households.

The total sample is divided into strata by finding the share of the total target
population in each stratum (Nichols, 2001). An example of the calculation for stratum

1: The target population is 10,693 households and the planned sample size is 106
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households. Here the stratuml consists of 1,111 households which are 10.39 % the
total population. So, 0.103 is multiplied by 106 (planned sample number) to find its
share which is equal to 10.91 or 11 households. The calculation for total strata is

shown in Table 3.5.

Table 3.5: Sample size calculation

Strata No.of % of Target Calculated Strata ~ No.of % of Target Calculated
HHs Population Sample Size HHs Population Sample Size

1 1111 10.91 11 6 1287 12.72 13

2 993 9.75 10 7 1056 10.38 10

3 1423 14.09 14 8 1325 13.03 13

4 1205 11.87 12 9 1101 10.81 11

5 1192 11.76 12 Total 10,693 100.02 106

Source: Developed from Nichols (1991)

A simple random sampling method was applied to locate the samples. It is the
purest form of random sampling (Nichols, 1991). A random number table was used to
save time in finding the right samples. Decisions were made prior to pick the sample
before starting to select numbers. The number once selected was not changed or
redrawn. To eliminate possible biases, the used sampling frame® covered the total
target population. Following Kumar (2005), the researcher and research assistants

interviewed the selected target population.

3.5 Data analysis
Both qualitative and quantitative methods were used to analyze the collected
data in order to answer the set research questions. The qualitative analysis was carried

out from the researchers’ direct observation and with the help of secondary data

3 A sampling frame is a list of individual or household or any unit that represent the total sampling
population (Kumar, 2005).
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sources. The quantitative data analysis was done with the help of Microsoft Excel

Version 2007 and Statistical Package for Social Survey (SPSS) Version 15.0.

3.6 Valuation of direct use values of wetland resources

The market price method was used for estimating the direct use values of all
wetland goods and services consumed and sold by the respondents (i.e. fishery
products and NTFPs including firewood, fodder, edible plants and mushrooms,
medicinal plants and soil, sand and gravel) or provided by the KTWR buffer zone (i.e.

recreation and transportation).

3.6.1 Valuation of fishery products
The researcher applied the modified form of the market price method used

by Barbier et al. (1997) as follows:

NB VESIEEE ™\ A N7 4 N eq. 3.1
Where, i = Number of sample groups,

NB? = Net benefit from collection of fishery products (NRs/hh/yr)

B! = Direct benefit of fishery products (NRs/hh/yr)

CY = Direct cost of fishing. This includes depreciation and maintenance of
fishing gears and boats (if used).

(Note: NRs = Nepalese Rupees, hh = household)

According to the equation, the direct cost of fishing comprises fixed and
variable costs. The fixed costs incurred remain unchanged over any fishing
season/period for all the gears used for fishing. The fixed cost was calculated from the
non—cash cost of depreciation of gears used where the salvage value was assumed to
be zero at the end of service life. The variable costs incurred from using variable factor
inputs. Variable costs would change according to fishery yields. Cash variable costs

were maintenance costs for fishing gears used.
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3.6.2 Valuation of non-timber forest products (NTFPs)
The values of NTFPs in rural livelihoods are significant. In this study, the
collected NTFPs were classified into: 1) firewood; 2) fodder; 3) edible plants and
mushrooms; 4) medicinal plants; and, 5) soil, sand and gravel. The following equation

from Viboonpun (2000) was used in calculating the values of NTFPs.

NTFPs = 2. @ SPi—-CRL. L. 20 Moo, eq. 3.2

i=l

Where, NTFPs = Total value of NTFPs (NRs)

Q; = Quantity of NTFPs (unit)*

P/ = Price of NTFPs (NRs/unit)

an = Cost of collection (NRs)

i = Product type

n = Total number of product types

[Note: * The units of measurement for firewood = quintal; edible plant (Neuro)
= handfuls; fodder = calculated in terms of income from livestock. Because of paucity
of data, other edible plants such as mushrooms, medicinal plants and soil sand and

gravel have not been taken into valuation].

In this research the net benefit and benefit were assumed to be fairly close
due to the very low or no cost of collection. This formula (eq. 3.2) was used to
calculate the value of a wild vegetable, a type of fern, called Neuro (Dryopteris
chochleata). In this case, no opportunity cost was calculated because unemployed
people or livestock herders and school children on holidays and vacations went for
collection of this product. The value of fire wood and Typha was also calculated with
the same formula (eq. 3.2). Due to lack of data, values of mushrooms, medicinal plants
and soil, sand and gravel have not been calculated.

The value of fodder was estimated from the net benefit of livestock. It was
calculated by the present value of livestock selling income at 3% discount rate and
deducting the cost of other feeds and medical care (Khonchantet, 2007). There are

two methods for calculating the present value of fodder, by using equation (i.e. eq.
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3.5) and by using the coefficient according to the Table in Appendix D. The formula

was as follows:

PV = FV/(IH) N e, eq. 3.3
Where, PV = Present value of 1 NRs due at the end of ‘N’ periods
FV = Amount of money at the end of ‘N’ periods (NRs)
N = Number of periods
i = Discount rate

After obtaining the present value, the annuity of the amount over ‘N’

period with the same discount rate will be calculated as follows:

n
PV= ) (AN e L eq. 3.4

i=1
Where, PV = Present value of annuity for n periods
N = Number of periods (year)

A = Annuity over n period

The coefficient for present value of an annuity calculation at any discount
rate was given and from this, the annuity of money was calculated. Then this value
was considered more or less as the revenue earned from the livestock per year. The
value of fodder would take the value of revenue minus cost of medical and other feeds
for the livestock.

Now the net benefit of livestock is calculated as follows:

Net benefit per livestock =A —(C; + C¢+ Cp)
Where, A = present value of an annuity for N period of 1 livestock (NRs)

C; = Cost of medicine

Cr = Cost of other feeds

Cm = Miscellaneous costs

As a result of the calculation, the net benefit of a livestock is viewed as the
value of fodder harvested from the wetlands. Thus the net benefit of fodder in the form

of livestock was calculated by taking the value (from eq. 3.5) multiplied by the total

number of livestock in the study area.
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3.6.3 Valuation of wetland services
3.6.3.1 Tourism and recreation
The recreational value can be assessed with the number of tourists
visited the Koshi Tappu Wildlife Reserve and buffer zone wetland areas. Tourists
from SAARC countries have to pay Reserve entry fee of NRs 200/day whereas others
have to pay NRs 500/day. Nepalese tourists have to pay NRs 20/day (pers. comm. with
Ek P. Koirala, Admin—Officer, Koshi Tappu Wildlife Reserve, September 2008).
3.6.3.2 Transportation
Benefit of transportation is very much limited to the tour operators
and lodge owners who pay boating fee of NRs 2,000/day. Transportation by any
means or media to anyone other than officials on duty is illegal inside the Reserve
without a written permission from the KTWR Office or possession of a valid entry fee
receipt. The transportation of local people via the Koshi River in the buffer zone was
under contract to another local government body called District Development
Committee (pers. comm. with Gunaraj Ojha, Account Officer, Koshi Tappu Wildlife
Reserve, September 2008).

3.7 Wetland dependency

The wetland dependency can be defined as the ratio of cash income from
wetland goods and services per total cash income of the households. To analyze
factors affecting the dependency of local inhabitants on wetland resources of Koshi
Tappu wetland areas, multiple regression analysis was carried out. Multiple regression
can establish that a set of independent variables explain a proportion of the variance in
a dependent variable at a significant level (through a significance test of R?), and can
establish the relative predictive importance of the independent variables (Kumar,
2005).

The total income of the households derived from various sources was grouped
into categories: 1) income directly gained from used value of wetland (WLI1); 2)
income partly gained from used value of wetland (WLI2); 3) income indirectly gained
from wetland (WLI3); and, 4) income gained from other sources, not from wetland

(WLI4). The wetland dependency of households was calculated as follows:
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Direct wetland dependency = Income directly gained from wetland /Total
income of households
Where, income directly gained from wetland = WLI1, and

Total income = WLI1+ WLI2+ WLI3+ WLI4

Maximum possible income from wetland of each household was also calculated

to show how people gained maximum benefits from wetlands as follows:
Maximum possible income from wetland = WLI1+ WLI2+ WLI3
Maximum possible wetland dependency of household = Maximum possible
income from wetland /Total income of household
Both types of wetland dependency of households were categorized into

following five levels:

Level 1: Wetland dependency 0 — 0.2 (0 — 20%) = Very low;

Level 2: Wetland dependency >0.2 — 0.4 (>20% — 40%) = Low;

Level 3: Wetland dependency >0.4 — 0.60 (>40% — 60%) = Moderate;
Level 4: Wetland dependency >0.6 — 0.80 (>60% — 80%) = High; and,
Level 5: Wetland dependency >0.8 — 1.0 (>80% — 100%) = Very high.

In order to find factors affecting wetland dependency, all independent variables

and dependent variable were analyzed using multiple regression models. In the model,

the dependent variable was wetland dependency and independent variables were as

shown in Tables 3.6 and 3.7. The Tables 3.6 and 3.7 also show units of measurement

and expected relationship between dependent and independent variables to facilitate

the data analysis.
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Table 3.6: Variable types and units of measurement

Dependent variable

Unit of

measurement

Scale of

measurement

Direct income from wetlands

Nepalese rupees (NRs)

Independent variables

1) Gender of household head

2) Education of household head
3) Household size

4) Ethnicity (1 to 8)

5) Distance to nearest wetlands
6) Number of cattle

7) Income from cattle

8) Number of pig

9) Income from pig

10) Number of goat

11) Income from goat

12) Number of poultry

13) Income from poultry

14) Area of home garden

15) Income from home garden
16) Area of fish pond

17) Income from fish pond

18) Income from paddy field
19) Income from off-farm activities
20) Salary

21) Income from fishing

22) Income from other wetland products

23) Income from NTFPs

Male/Female
Level
Number
Category
km
Number
Nepalese Rupees (NRs)
Number
Nepalese Rupees (NRs)
Number
Nepalese Rupees (NRs)
Number
Nepalese Rupees (NRs)
ha
Nepalese Rupees (NRs)
ha
Nepalese Rupees (NRs)
Nepalese Rupees (NRs)
Nepalese Rupees (NRs)
Nepalese Rupees (NRs)
Nepalese Rupees (NRs)
Nepalese Rupees (NRs)
Nepalese Rupees (NRs)

(Nominal scale)
(Interval scale)
(Interval scale)
(Nominal scale)
(Interval scale)
(Interval scale)
(Interval scale)
(Interval scale)
(Interval scale)
(Interval scale)
(Interval scale)
(Interval scale)
(Interval scale)
(Interval scale)
(Interval scale)
(Interval scale)
(Interval scale)
(Interval scale)
(Interval scale)
(Interval scale)
(Interval scale)
(Interval scale)

(Interval scale)
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Table 3.7: Dependent and independent variables and expected relationship

Independent variable Expected relationship with

Unit of Direct income from wetlands
measurement (Dependent variable)

1) Gender of Male = 1 +
household heads Female =0 -

+
2) Education of household heads Level +
3) Household size Number +
4) Ethnicity (1 to 8) Category +
5) Distance to nearest wetlands km +
6) Number of cattle Number +
7) Income from cattle Nepalese Rupees (NRs) b
8) Number of pig Number =
9) Income from pig Nepalese Rupees (NRs) +
10) Number of goat Number +
11) Income from goat Nepalese Rupees (NRs) T
12) Number of poultry Number T
13) Income from poultry Nepalese Rupees (NRs) =
14) Area of home garden ha -
15) Income from home garden Nepalese Rupees (NRs) -
16) Area of fish pond ha -
17) Income from fish pond Nepalese Rupees (NRs) +
18) Income from paddy field Nepalese Rupees (NRs) +
19) Income from off-farm activities Nepalese Rupees (NRs) +
20) Salary Nepalese Rupees (NRs) +
21) Income from fishing Nepalese Rupees (NRs) +
22) Income from other wetland products ~ Nepalese Rupees (NRs) +
23) Income from NTFPs Nepalese Rupees (NRs) +

Before running the multiple regression analyses, the following two tests were
carried out.

Check for outliers: Linear regression can be greatly influenced by outliers. In
some situations it is reasonable to simply delete an outlier from the analysis as it was a
mistake in data entry of data recording. In some situations, outliers should remain in
the analyses, as an outlier may be the most important observation (Sweet & Grace—

Martin, 2008). Cook’s Distance is one indicator measuring the influence of a case. The
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Cook’s Distance that is higher than 1 is the cut point to show a strong indication of an
outlier problem (Paul, 1999).

Check for multi—collinearity: Before conducting the regression analysis, the
multiple—collinearity problems need to be checked. The model needs to avoid the
inter—correlation of the independent variables. Collinearity occurs when two or more
independent variables contain strongly unnecessary information. If variables are
collinear, there is not enough distinct information in these variables for the multiple
regressions to operate correctly (Sweet & Grace—Martin, 2008). When there is a high
multiple—collinearity, the b and beta coefficient becomes unstable. To find out the
tolerance and VIF (Variable Inflation Factor), multi—collinearity diagnostic tests are
done. The tolerance less than 0.25 or VIF higher than 4.0 is multiple—collinearity
indicator (Paul, 1999). Variables with multi—collinearity problems are removed step by
step through stepwise regression process unless the tolerance or VIF of variables are

found to be more than 0.25 or less than 4.0 respectively.
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CHAPTER IV
RESULTS AND DISCUSSION

This Chapter presents the results of the study on “Direct Use Values of Wetland
Resources to Inhabitants in the Buffer Zone of Koshi Tappu Wildlife Reserve,
Nepal,” in following four major parts: The first part describes the demographic and
socio—economic context. The second part describes wetland resource type and use
patterns within the KTWR buffer zone. The third part describes direct use values of
wetland resources and finally the fourth part describes wetland dependency and

factors affecting the wetland dependency of inhabitants of KTWR buffer zone.

4.1 The demographic and socio—economic context
4.1.1 The study area

The study area is buffer zone of KTWR. With an area of 173.5 km®, the
buffer zone was declared in 2004 and covers parts of Sunsari, Saptari and Udayapur
Districts in the Eastern Development Region of Nepal. There are 16 VDCs, 215
settlements, 10,633 households with 77,950 people. 87.3% of population relies on
agriculture. Overall literacy rate is only 44.6% (Koshi Tappu Wildlife Reserve and
Buffer zone Management Plan, 2006).

Central Bureau of Statistics (2003, as cited in [UCN Nepal, 2004) has
reported that Nepal has 103 ethnic and caste groups. Among them, 20 ethnic groups
are traditionally dependent on wetlands (IUCN Nepal, 1998; as cited in [UCN Nepal,
2004). The four ethnic groups living in the KTWR buffer zone namely Malaha,
Jhangad, Mushahar and Sardar are heavily dependent on fishing for livelihoods. For
some households, wetland resources provide all of their income. Their main source of
subsistence is fish and other wetland goods and services (Dahal & Buckton, 2008b).

The land use in the buffer zone is different according to the location but
most of the area is under agricultural practices with rice, maize and few cash crops

like green vegetables and small private fish ponds. In terms of agricultural production,
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rice is the major crop in the whole area. Other crops include wheat, maize, oilseed,
sugarcane and cereals and pulses. The average annual income derived from one
hectare of paddy field was NRs. 30,000 (Koshi Tappu Wildlife Reserve and Buffer
Zone Management Plan, 2006).

Major livestock raised in the study area are cows, buffaloes, goats and
sheep. Livestock excreta are extensively used as manure and cow—dung cakes are
made substitute for firewood. He—buffaloes and oxen are highly valued for their use
as drag animals. Poultry i1s not developed in mass production but mostly every
household has it for mitigating day to day small expenses. Some ethnic group raises
pigs for meat and cash income. Setting livestock for free grazing in and around
wetlands is a common practice which has exacerbated wetland degradation.

Fish farming is an important economic activity in Nepal Terai. However,
it is not popular in Koshi Tappu buffer zone due to the instantaneous availability of
fish in the Koshi River and other nearby wetland areas. Fish farming is an activity for
those who have more land capability and suitability, despite not much benefit due to
fish raids by wild predators and birds that live in nearby the Reserve forests/wetlands.

Land use pattern in the buffer zone accounts 86.5% under cultivation,
6.0% of rivers/sands/boulders, 5.6% grasslands, 1.3% swamps and 0.6% orchards
(Koshi Tappu Wildlife Reserve and Buffer Zone Management Plan, 2006). There is
no forest in the buffer zone, so the pressure for all kinds of timber and non—timber
forest produce is on the Reserve. Recently a very narrow stretch of lands in between
the park boundary and the cultivation in the eastern side of Koshi Tappu Wildlife
Reserve has been allotted as community forest managed by various buffer zone user
groups (pers. comm. with Manoj Shah, Conservation Officer, Koshi Tappu Wildlife
Reserve, September 2008). About 87.3% of buffer zone population is actively
associated with agricultural activities. Among them 51.2 % are fully involved in farm
activities including animal husbandry and 36.1% are involved both in agriculture and
allied activities. In addition, 4.8% are traders, 6.8% service providers, and 1.1% is
involved in other works (Koshi Tappu Wildlife Reserve and Buffer zone Management

Plan, 2006).
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4.1.2 The surveyed households
The following sections describe the demographic characteristics of the
surveyed households in the Reserve buffer zone.
4.1.2.1 Household size
Household size has effect on socioeconomic status of the people in
the buffer zone communities. Large sized households are considered strong and can
influence the decisions at the community level. For the study area, the average
surveyed household size was 7.14, slightly lowered compared to the study by Sah in
1993 (Sah, 1997). The largest household size was found to be 28 (Figure 4.1). The
smallest household size was 3. Mostly, families with large household size were found

having higher social status because of caste and possession of larger land size.

Figure 4.1: Household size of the surveyed households
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4.1.2.2 Gender of the surveyed household heads
Among the sampled households, the researcher found only 12.3%
female and 88.7% male respondents (Figure 4.2). During a survey in 1993, Sah
(1997) found that female respondents were 8.1% from 160 sampled households, and
mentioned that the low proportion of female respondents was a consequence of
cultural restrictions in the Terai communities where females were not accustomed to

talk freely with strangers (Sah, 1997).
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Figure 4.2: Gender of the surveyed household heads
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4.1.2.3 Ethnicity of the surveyed households

Indigenous groups such as Jhangad, Mushahar, Malaha, Sardar etc.
were specially categorized under Special Target Groups. Some 518 households
(nearly 5% of the buffer zone households) belong to such groups and they have been
traditionally living on the river banks (Koshi Tappu Wildlife Reserve and Buffer Zone
Management Plan, 2006). These communities possess either no land or less than 0.05
ha of land (Department of National Parks and Wildlife Conservation/ Park People
Program, 2000) and have been categorized as highly dependent on wetland and other
natural resources (Department of National Parks and Wildlife Conservation, 2005).

In this study, the sampled households could be categorized into
eight ethnic groups (Table 4.1). The largest number of surveyed households (20%)
was Gurung Magar Newar Rai Limbu, while the smallest number (8%) was Jhangad
ethnic group. Malaha ethnic group (10% of the surveyed household) was the most fish

dependent communities in the KTWR buffer zone.
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Table 4.1: Ethnicity of the surveyed households

Ethnic group and category Number of sampled households Percentage

1) Brahmin Chhetri Singh Rajput Jha 16 15

2) Gurung Magar Newar Rai Limbu 21 20

3) Malaha 11 10

4) Jhangad 9 8

5) Mushahar 10 9

6) Sardar 11 10

7) Tharu Chaudhari 15 15

8) Others 13 13
Total 8 106 100

4.1.2.4 Education of the household heads
The education level of the respondents has been categorized into
five levels: 1) no education (level 0), 2) primary education (level 1), 3) secondary
education (level 2), undergraduate (level 3) and postgraduate or higher (level 4).
29.2% of the respondents were illiterate, whereas 9.4% had University education.

Most of the respondents (32%) had primary education (Figure 4.3). The socio—

Figure 4.3: Education of the household heads
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economic survey carried out by Department of National Parks and Wildlife
Conservation/ Park People Program in 2000 mentioned that the overall literacy rate in

the Reserve buffer zone was 44.6 %.
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4.1.2.5 Economic status of the surveyed households

For this study, the households were categorized into four groups
based on land areas under possession as follows: ultra poor, 0—0.05 ha; poor, >0.05—-1
ha; moderate, >1—3 ha; and, rich, >3 ha (Koshi Tappu Wildlife Reserve and Buffer
Zone Management Plan, 2006). Among the surveyed households, there were 15% of
ultra poor households which totally depended on wetland resources for their day to
day needs. The poor and moderate were 25% and 26% respectively, together
constituted more than 50% of the sampled households. The rich households residing
in the buffer zone were 34% and mostly did not depend on wetland resources for their

day to day life (Figure 4.4).

Figure 4.4: Sampled households classified by economic status

Economic status of sampled households
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4.1.2.6 Household occupations
The household occupation in the study area can be categorized into:
a) wetland relevant occupations such as cattle rearing, paddy fields, NTFPs collection
and fisheries, and b) non—wetland relevant occupations, such as rearing pigs, poultry,
shop keeping, carpentry, tailoring, barber, working salaries and pensions.
a) Wetland relevant occupations: The results of the household

survey and in—depth interview revealed that the surveyed households of the KTWR
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buffer zone had the highest income from cattle rearing followed by income from
salary or pensions. The lowest income generated was from the sale of NTFPs such as
Neuro, Typha mat and fire wood. People use NTFPs as fire wood, for construction
and maintenance of houses and agricultural tools, vegetables and fodder for livestock.
Most of such items are used without any monetary valuation and, in most cases; the
time and/or money spent on their collection are not calculated. Table 4.3 shows the
occupation and income sources of the respondents:

b) Non—wetland relevant occupations include rearing pigs, poultry
or engaged in jobs or receive pensions. Table 4.2 shows the enumeration of

occupations/activities in the surveyed households.

Table 4.2: Occupation/ activity types and income of surveyed households

. .. o,

Occupation/Activity type and No. % of Income/ NRs*

category of sampled

Wetland Non—wetland hh | . hh

relevant relevant involved Range Tor] hsiye
Fishery i 67 63.2 480 - 58,400 857,773 | 12,802
resources
Paddy field 89 84.0 1,000 - 279,995 1,758,055 | 19,753
Fish pond 13 12.3 1,350 - 15,000 89,350 6,873
Agriculture g i 1,888 - 21,000 247,538 | 10,762
labor
Livestock
Cattle+ 86 81.1 4,500 - 144,000 | 1,472,600 | 17,123
Buffaloes
Sheep+Goats 79 | 745 1,000-20,000 [ 310200 | 3,926
NTFPs
Driftwood 6 5.7 2,500 - 12,000 | 40,500 | 6,750
collection
Typha  mat 1 9.9 700 - 3,500 65,800 | 5,981
weaving
Income from 52 49.1 75 -225 14,075 270
Neuro
Income from 46 | 434 360 - 3,600 64,200 | 1,395

firewood
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Table 4.2: Occupation/ activity type and category of surveyed households (cont.)

Occupation/Activity type and No. % of Income/ NRs*
land Categ(;fl}(l)n—wetland of Sanﬁlflled

\ereetvant relevant hh involved Range Total Hhs/yr
Salary / Pension 17 16 12,000 - 120,000 | 1,302,768 | 76,633
Pig farming 4 3.8 2,000 - 6,000 20,000 5,000
Poultry 49 46.2 500 - 12,000 72,380 1,477
Home garden 18 17 1,500 - 15,000 85,500 4,750

Off-farm activities®**

Shop keeping z. 6.6 15,00 - 25,000 104,500 14,928
General labor 6 5.7 3,500 - 14,400 60,900 10,150
Tailoring 1 0.9 18,000 18,000 18,000
Mason 1 0.9 27,000 27,000 27,000
Barber 1 0.9 24,000 24,000 24,000
Tuition 1 0.9 43,200 43,200 43,200
Carpenter 5 4.7 12,000 - 27,000 100,200 | 20,040

Note: * NRs = Nepalese Rupees, ** Fishery resources from captured fishing only,
*#* Activities/occupations not directly related to income generation from wetlands

4.1.2.7 Household income

a) Income from fishery: Fishing is one of the important economic
activities for the inhabitants in the Reserve buffer zone. Table 4.3 showed that among
the sampled households, 63.2% involved with fishing whereas 36.8% did not. In a
study by Sah in 1993, 82.5% (n=160) households were dependent on fishing (Sah,
1997). This difference might be because the area covered in the previous study by Sah
(1997), the abundance of fish and job opportunities were higher. In this study, among
the respondents, who went for fishing earned from NRs 480 (lowest) to NRs 58,400
(highest) a year. 34.32% fishing households earned between NRs 7,680 and NRs
11,520.
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Table 4.3: Income from fishing

Income from fishing in NRs

Cumulative
Frequency | Percent Valid Percent Percent

0 39 36.8 36.8 36.8
480 1 .9 9 37.7
960 6 5.7 5.7 434
1920 2 1.9 1.9 453
2000 1 .9 9 46.2
3840 8 7.5 7.5 53.8
4800 1 9 9 54.7
5000 1 .9 9 55.7
5760 3 2.8 2.8 58.5
7680 11 104 10.4 68.9
8640 1 .9 9 69.8
11520 11 10.4 10.4 80.2
14400 2 1.9 1.9 82.1
14600 1 9 9 83.0
19200 3 2.8 2.8 85.8
20160 4 3.8 3.8 89.6
25200 3 2.8 2.8 92.5
28800 1 .9 9 93.4
29200 1 9 9 94.3
32813 1 .9 9 95.3
36500 1 9 9 96.2
38700 1 .9 9 97.2
43200 2 1.9 1.9 99.1
58400 1 9 9 100.0
Total 106 100.0 100.0

This study found that, on average, a fisherman caught 1.5 kg of fish
a day with an average of 7 working hours. Fishermen had a record of maximum catch
at 6 kg per day in Koshi River, while minimum daily catch could be as low as 200
grams. The amount of catch depended on number of fishermen involved, the season
and the fishing gears used. Except for the days when religious functions were held,
almost all of the catch was sold and in turn, the basic day to day household food was
bought.

4.1.2.8 Distance from houses to wetlands
Among the surveyed households, in the KTWR buffer zone people

live as close as 200 meters from wetlands and as far as 2.2 km (Table 4.4). Obviously,
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people living near the wetlands have opportunity to harvest more resources than

distant residents.

Table 4.4: Distance from houses to nearest wetlands

Variable Observation Mean St. Dev. Minimum Maximum
Distance to nearest wetlands (km) 106 0.95 0.5051 0.2 2.2

4.2 Wetland resource types and use pattern

Directly used wetland resource types and use patterns of the surveyed

households in the KTWR buffer zone are as follows.

4.2.1 Fishery resources

Fishery is an important wetland resource for more than 60% inhabitants in
the buffer zone. From the household survey, 63.2% of the respondents (67
households) went for fishing. Information from in—depth interviews hold during field
survey in September 2008 showed that most of the fishermen went fishing for about 6
to 8 hours a day. A survey carried out by Darwin Initiatives’ Koshi Tappu Office in
2006 showed that on average, people fished for 260 days per year. For Malaha
households, on average, fishing was carried out 337 days, some households fished
every day of the year. Other ethnic groups fished fewer days, as little as 91 days a
year in some households (Dahal & Buckton, 2008a). Data from the household survey
and in—depth interviews showed that fishing households (67 households) caught 102.6
kg of fish/yr on average.

Some respondents said they went for fishing only in religious events
counting less than 7 days in a year whereas others went for fishing throughout the
year. Jitiya, Kartik and Paush Purnima, Maghi, Chhaith, 1st Baisakh (Nepali new
year day) are some of religious days when devotees from many Terai communities go
for a holy bath in rivers, lakes and ponds, perform puja and offering to deities
whereas some communities go for fishing and eat fish as cultural rite (Koshi Tappu
Wildlife Reserve and Buffer Zone Management Plan, 2006; Dahal & Buckton,
2008Db).
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4.2.2 Water resources
Water has been used for various purposes in the study area. The most
important use of water from wetland sources was observed in irrigation and livestock
feeding. Wildlife in the Reserve also used the wetlands for water for their survival and
life cycles. The value of water for irrigation can be attributed to the value of rice in
terms of paddy field. The researcher has not accounted for value of water separately.
Many cultural rituals in the lowland Terai are performed in water. Moreover, wetlands

are as important for Hindu religion as their dead body is cremated in or near water.

4.2.3 Timber and non-timber forest products (NTFPs)

Non—timber forest products (NTFPs) generally include fuel wood and
small woods in contrast to non—-wood forest products (NWFPs), which consist of
goods of biological origin other than wood, derived from forests, other wooded land
and trees outside forests, excluding wood in all its forms (FAO, 1992; as cited in
FAO, 1999). NTFPs have been used as interchangeable terms to NWFPs by different
author or organization according to their focus of work, different aspects, species and
products (FAO, 1999).

Under the National Parks and Wildlife Conservation Act, 2029 (1973),
people cannot harvest resources legally. There is no forest in the buffer zone of the
Reserve. So, the buffer zone populations rely partially on driftwood or purchase from
nearby community forest or from the market to meet the wood demand. Collection of
driftwood from the Koshi River during monsoon is a common practice which also
helps in generating households’ income (Bastola, n. d.). Such collections are mostly
used in homes and/or used as firewood.

Non-timber forest products such as firewood, medicinal plants, edible
vegetable plants, fodder/grass, thatch grass, Typha, are also collected. Most of the
households use thatch grass for roofing and walling houses. Typha has an extensive
use in mat weaving and a source of income and employment (Bastola, n. d.), which is

the carpet of the poor. Lotus leaves are used in feasts and festivals as leaf plates.
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4.2.4 Soil, sand and gravel
In the study area, most of the houses have walls with mud (soil) plaster.
On the outer walls people carve various artistic and symbolic objects as decorations.
In some low grade houses, dry sand is laid on the foundation and a layer of dry grass
is laid over it and a thin mud plaster is put over it to make a damp proof ground floor.
Soil is the base of agriculture. The value of soil and water from wetlands for irrigation

has been reflected and discussed in 4.3.6.

4.2.5 Wildlife resources
The use of wildlife resources is restricted by law inside the Reserve
boundary except for fishing with special permission for fisher communities. Fishing
in the night, electro fishing, poisoning is prohibited by law (pers. comm. Yogananda
Jha, Assistant Warden, Koshi Tappu Wildlife Reserve, September 2008).

4.2.6 Transportation
Transportation via Koshi River outside the Reserve is public. Within the
boundaries of Koshi Tappu Wildlife Reserve, no one is allowed to use neither land
nor water as medium of transportation without having a written permission from the
Reserve office. There is only one point of service for transportation inside the buffer

zone which is also under District Development Committee.

4.2.7 Tourism, recreation and educational use
Tourism has not been fully developed to its potential in the Koshi Tappu
Wildlife Reserve. Very few bird lovers visit the area due to its inaccessibility from the
capital and lack of other infrastructures. Local Nepalese students visit for educational

purposes but inland tourism has not been developed in the area.

4.3 Direct use values of wetland resources

There have been various wetland resources directly used by inhabitants in the
buffer zone of Koshi Tappu Wildlife Reserve. Valuation of some important directly
used wetland goods and services harvested/ obtained from the Reserve and buffer

zone wetlands have been discussed below.
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4.3.1 Values of fishery resources

The average market price of fish caught in Koshi River was NRs 120/kg
(US$ 1.59) (ranged from NRs 100 to NRs 140), whereas the fish price at other
wetlands sites and man—made ponds were averaged at NRs 80/kg (US$ 1.06) (from
highest of NRs 120 and lowest of NRs 40). The average price of fish was calculated
to NRs 80/kg generalizing for the different species of fish and market price in various
locations of the study area during September 2008. It was noticed that, in some cases,
middlemen bought in cheaper prices and collectively send to faraway markets for
higher prices.

The values of fishery products were calculated according to Equation 3.1
discussed in Chapter — 3. The direct cost for fishery products was NRs 2,500. The
average income for 67 fishing households was NRs 13,006.15/yr. So, net benefit was
NRs 10,506.15/hh/yr. The total net benefit for fishing households (67 households) in
the study area was NRs 703,912.05/hh/yr. Thus, benefit from fishing to fishing
households was US$ 9,379.24/yr (US$ 139.98/hh/yr).

4.3.2 Values of fodder for livestock

The values of fodder were calculated in terms of livestock from the
Equation 3.5 (Chapter—3). The present value of one livestock (cow/buffalo) was NRs
13,727.12 and Annuity of the money was NRs 4,852.97.

The value of NRs 4,852.97 was revenue earned from 1 livestock/yr in
terms of wetland benefits. The value of fodder would be value of Annuity minus all
other costs, i.e. net benefit from a livestock was NRs 3,792.97. There were 556
livestock in 86 surveyed households.

The total net value of livestock (cow/ buffalo) was NRs. 2,108,891.32 and
total income from livestock (cow/ buffalo) was NRs 24,521.99/hh/yr (US$
326.74/hh/yr). Similarly, there were 339 goats and sheep in the surveyed households
(79 households). The value of fodder in terms of goats and sheep was US$ 1,849.49.
The income from goats and sheep to 79 households was US$ 23.41/hh/yr [US$ 1 =
NRs 75.05 in 30 September 2008, (http://www.nrb.gov.np)].



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Natural Resource Management) /83

4.3.3 Values of firewood and driftwood

The value of firewood has been calculated according to Equation 3.2 in
Chapter — 3. A household collected on average 178 m’® of firewood per year. The
value of firewood in local market during September 2008 was NRs 360/m’. The cost
of collection was negligible or zero. The total value of firewood (income) for 46
households was NRs 64,200/yr and average income for 46 households was NRs
1,395.56/hh/yr (US$18.59/hh/yr). Firewood consumed daily by the households was
not calculated. This was the surplus firewood people sold for income.

Similarly, the net value of driftwood for 6 surveyed households was NRs
40,500/yr (US$ 539.64/yr) and the average income from driftwood for 6 sampled
households was NRs 6,750/yr (US$ 89.94/yr or US$ 14.99/hh/yr).

4.3.4 Values of edible plants

During the survey, 35.84% of respondents (38 households) collected and
sold a type of fern, Dryopteris chochleata, locally called Neuro (synonym: Ningro)
collected mostly from the wetlands of the study area. Until few years back, this leafy
vegetable was harvested extensively, in a commercial scale, and supplied to major
cities including Kathmandu. There were other species of wild edible plants namely,
Ipomea aquatica, locally known as swamp cabbage, Pistia stratiotes, water cabbage,
Alternanthera sessilis, Euphorbia hirta, Leucas cephalotus (Sah, 1997) which were
collected and consumed but have not been sold in the market. Most of the collection
of Neuro was consumed at home and the surplus was sold in nearby markets in a
bundle of handfuls. It was sold on NRs 5/handfuls. The value of edible plant Neuro
was calculated by the Equation 3.2 discussed in Chapter — 3. People in the study area
collected and sold 2,815 Handfuls of the harvest in NRs 5 per handful (that can be
grabbed by fingers of one hand). With zero cost of collection, people sold it for NRs
14,075/yr. Average value for all 38 surveyed households in the study area was equal
to NRs 370.39/hh/yr (US$ 4.93/hh/yr). So, total value of edible plant for surveyed
households in the study area was equal to NRs 14,075/yr (US$ 187.54/yr).
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4.3.5 Values of other wetland products

People in the buffer zone collect and use various wetland resources like
Typha (Typha angustifolia L.) for mats, thatch grass (Saccharum spontanium and
Imperata cylindrica) and munj (Saccharum munj) for broom and basket making.
Because of paucity of data for other available wetland resources, in this study, the
researcher has analyzed the value of Typha mat only. The value of Typha mat was
calculated using the Equation 3.2, discussed in Chapter — 3. Not all households in the
study area make Typha mat. The total number of mat made by 11 surveyed
households were 1,316 and the average price of a mat was NRs 100 with reference to
in—depth interviews held in September 2008 by the researcher and along with
reference to a report of Training to Special Target Groups in Typha Mat—Weaving
Techniques, July 2007, held in the Reserve buffer zone by Darwin Initiative’s Koshi
Tappu Office (Dahal & Buckton, 2008). The cost of collection of Typha has been set
to zero and the other material cost per piece was NRs 15 on average. Thus the total
income from Typha mat for 11 surveyed households was NRs 11,560/yr (US$
154.03/yr). The net benefit from Typha mat for 11 surveyed household was NRs
1,050.90/hh/yr (US$ 14/hh/yr).

4.3.6 Values of paddy field in terms of rice
The surveyed households have a total of 119 ha of paddy field in the
Reserve buffer zone. Total income from sell of surplus rice from 119 ha was NRs
1,758,055/yr (US$ 23,425.11/yr). Among the surveyed households, 89 households
have paddy fields ranging from 0.06 ha to 18.9 ha. So, the average income for the
surveyed households from paddy field was NRs 19,753/hh/yr (US$ 263.19/hh/yr).

4.3.7 Values of soil, sand and gravel; transportation; tourism and wildlife;
timber forest products

Due to the floods in Koshi River during August—September 2008, data

collection work was seriously hindered. Due to the lack of reliable data, the researcher

has been unable to evaluate the direct use values of soil, sand and gravel;

transportation; tourism and wildlife; and, timber forest products.
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4.3.8 Summary of the total direct use values of wetland resources
The total income from direct use wetland resources in the Reserve and its

buffer zone can be summarized as follows:

1) Value of fodder in terms of livestock = US$ 3,021,093.29
2) Value of Paddy fields in terms of rice = US$ 2,362,939.14
3) Value of fishery products = US$ 946,009.71

4) Value of firewood and drift wood (NTFP) = US$ 95,167.7
5) Value of Typha (NTFP) = US$ 15,504.85

6) Value of edible plant Neuro (NTFP) = US$ 18,819.68

A synopsis of values and projection on weight—basis has been presented in
Table 4.5.

Table 4.5: Resource types, number of surveyed households using the resources,

values for households, sample size and sample population level

Resource type and involved Value Value* for Value* for Total Value*
Hhs /hh/yr (US$) | 106 hh/yr | 10,693 hh/yr (USS)**/yr
Fodder /pasture/grass
Goats and sheep (79) Dt | 14 | iscasser | 302109329
Paddy field (Rice) (89) 263.19 220.98 2,362,939.14 | 2,362,939.14
Fish (captured fishery) (67) 139.98 88.47 946,009.71 946,009.71
Firewood (46) 18.59 8.06 86,185.58 95.167.7
Driftwood (6) 14.99 0.84 8,982.12 :
Typha mat (11) 14.0 1.45 15,504.85 15,504.85
Neuro (edible plant) (38) 4.93 1.76 18,819.68 18,819.68
Grand Total 6,459,534.37

Note: * Values in weight-basis. ** US$ 1= NRs 75.05 (30 September 2008)

The results of this study showed that inhabitants in the buffer zone of Koshi
Tappu Wildlife Reserve (10,693 households) are harvesting and utilizing directly used
wetland goods and services worth of US$ 6,459,534 per year. A preliminary study
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done by Joshee (2002) has enumerated the annual total direct value derived from
wetland resources of Koshi Tappu was US$ 90,398,152 (Joshee, 2002; as cited in
IUCN Nepal, 2004) (NRs 78 = US$ 1; 19 May 2002; www.nrb.gov.np). But the
literature has not mentioned that which wetland resource types were considered in
Joshee’s (2002) analyses. Shrestha, R. K.; Alavalapati, J. A. A.; Seidl, A. F.; Weber,
K. E.; & Suselo, T. B. (2006) have mentioned that a recent study conducted by TUCN
Nepal has enumerated the annual economic value of KTWR in terms of biodiversity,
wetland products and services, and community dependency could be more than US$ 9
million. This meant the value of wetland resources is high to the livelihoods of the

buffer zone inhabitants.

4.4 Wetland dependency and factors affecting the dependency of
KTWR buffer zone inhabitants

Out of 20 wetland dependent communities of Nepal (IUCN Nepal, 1998; as
cited in IUCN Nepal, 2004) four ethnic communities namely Malaha, Jhangad,
Mushahar and Sardar live in the reserve buffer zone. Though inhabitants of other
caste and ethnic groups also fish and collect other wetland resources for income
generation, Dahal and Buckton (2008) have also argued that these communities
mostly depend on harvest of fish for subsistence living. For the purpose of this study,
the income derived from wetland resources by the inhabitants in the Reserve buffer

zone has been discussed below.

4.4.1 Wetland dependency
In this study, the wetland dependency was defined as the ratio of cash
income from wetland goods and services per total cash income of the households. The
total income of the households derived from 12 major sources of income were
classified into following four categories: 1) income gained directly from used value
of wetland (WLI1), 2) income partly gained from used value of wetland (WLI2), 3)
income indirectly gained from wetland (WLI3), and 4) income from other sources

(WLI4) (Table 4.6).
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Table 4.6: Classification of sources of income

Category
. . Income
.Income gained Income partly gained indirectly gained Income from
directly from used from used value of
value of wetland wetland (WLI2) from wetland other sources
(WLI1) (WLI3) (WLI4)
Sources e Fishing in WL e Income from e Income from e Salary
of e Harvesting of cattle private fish e Off-farm
. NTFPs in WL (cow/buffalo) ponds activities
mcome e Fodder and e Income from e Paddy field e Income from
pasture goats and sheep income poultry
e Use and sell of e Home e Income from
other WL garden income pig farming
product

Note: WL = wetlands; WLI1/2/3 and 4 = wetland income from category 1/2/3 and 4,
respectively

a) Direct dependency of households on wetlands in the KTWR buffer
zone: Figure 4.5 shows that 3.8% of surveyed households totally or almost totally
depend on wetland resources. The income these households gained directly from
wetlands accounted 80—100% of the total household income. They have no any
alternative income, besides wetland resources in the Reserve buffer zone. In other
words, they would gain zero income if they did not harvest resources from the
Reserve and buffer zone wetlands. 60 % of the surveyed households had the least
dependency (0—20% of total household income derived directly from wetlands). Mean
value of dependency level 1.69 in the Figure 4.5 and 4.6 show that 35% of income is

obtained from wetland resources.
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Figure 4.5: Level of dependency of surveyed households on wetland resources
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4.4.2 Factors affecting the dependency of surveyed households on wetlands
To know the dependency factor, multiple regression analysis was carried
out. Before running the regression analysis, tests were done to confirm the outliers
and multi—collinearity in the data. The test result found that there were no outliers in
the data. Four variables namely: Household type, Area of paddy field in hectare, Total
income NRs/yr and Moderate economic condition were excluded from this model test
result because these variables have multi—collinearity with other independent

variables. The result of this test has been presented in Table 4.7 below.

Table 4.7: The Tolerance and VIF of the regression model

Variable Full Regression Model
No. | Name of variable Tolerance | VIF
1 Gender (Sex) 124 1.381
2 Education 403 2.479
3 Household size 379 2.636
4 Ethnicity .533 1.877
5 Distance to nearest wetlands 419 2.384
6 Income from pig .639 1.566
7 Income from goat 493 2.030
8 Income from poultry 727 1.375
9 Income from home garden 781 1.280
10 Income from fish pond .629 1.445
11 Income from paddy field 473 2.288
12 Income from off-farm activities .658 1.520
13 Salary in NRs .587 1.703
14 Income from fishing in NRs 376 2.657
15 Income from other wetland products | .579 1.728
16 Income from NTFPs .620 1.613
Constant : 2829.396 N: 106
R%: 827 Adjusted R”: .781
Std. Error of the Estimate 501

The analyses were carried out in three models. First, the analysis was
carried out with dependency ratio as dependent variable against all the independent
variables namely: gender, education, household size, ethnicity, distance to nearest
wetlands, number of cattle, income from cattle, number of pig, income from pig,
number of goat, income from goat, number of poultry, income from poultry, area of

home garden, income from home garden, area of fish pond, income from fish pond,
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income from paddy field, income from off—farm activities, income from fishing,
income from NTFPs, ultra poor, poor, and rich.

The second analysis was carried out with direct income as dependent
variable and ethnic groups in the study area (eight ethnic group namely: Brahmin
Chhetri Singh Rajput Jha; Gurung Magar Newar Rai Limbu; Malaha; Jhangad,
Mushahar; Sardar; Tharu Chaudhari; and others) as independent variables. The
categorization of buffer zone inhabitants into above eight groups were based on
wetland resource use, resource harvest, castes, and, solely for the purpose of this
study only. Among eight categories of ethnic groups in the study area, four ethnic
groups were fish and other wetland resource dependent for their livelihoods.

The third analysis was carried out with direct income from wetland
resources as dependent variable and four different economic classes of buffer zone
inhabitants (ultra poor, poor, moderate, and, rich) as independent variables.

All the three models are described below.

a) Dependency ratio model: The stepwise regression model (table 4.9)
showed that only five variables namely: sex, household size, income from fishing,
others (category in ethnicity of the surveyed households) and rich (category in
economic class of the surveyed houscholds) were significant. The value of R* was
high (0.821; with Mean square = 0.992; and Significance = .000; Table 4.9), therefore
the model was acceptable including other criteria. The regression constant or intercept

was 0.241 for all variables.

Table 4.8: Full regression model for factors affecting the dependency of surveyed

households on wetland resources

Unstandardized Standardized Collinearity
Independent variables Coefficients Coefficients ¢ Sig Statistics
B Std. Beta Tol. | VIF
Error
Sex* -.114 .036 -156 | -3.154 | .002 | .702 | 1.424
Education 012 .013 .068 932 | 354 320 | 3.128
Household size -.006 .003 -106 | -1.792 | .077 | .495 | 2.021
Distance to nearest -.044 .028 -.092 | -1.556 | .124 | 489 | 2.047
wetlands
Income from pig* -3.27E-005 .000 -135 | -2.461 | .016 | .574 | 1.742
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Table 4.8: Full regression model for factors affecting the dependency of surveyed

households on wetland resources (cont.)

Unstandardized Standardized Collinearity
Variables Coefficients Coefficients . Sig Statistics
B Std: | Beta Tol. | VIF
Error
Brahmin Chhetri -.008 .037 | -.012 =211 833 | .551 | 1.816
Singh Rajput Jha
Income from goat -3.39E-006 .000 | -.053 -.868 388 | 470 | 2.127
Income from poultry 3.33E-006 .000 .024 479 .633 | 708 | 1.412
Income from home -4.17E-006 .000 | -.039 -.803 424 | 720 | 1.390
garden
Income from fish -3.00E-006 .000 | -.032 -.622 535 | 654 | 1.528
pond
Income from paddy 4.69E-007 .000 .067 1.036 303 | 418 | 2.395
field
Income from off- -3.31E-006 000 | -.115| -2.217 029 | .639 | 1.566
farm activities*
Salary -2.31E-007 .000 | -.031 -.556 580 562 | 1.779
Income from fishing* 1.55E-005 .000 735 10.26 .000 | 335 | 2.984
Income from other -7.15E-006 .000 | -.029 -.384 702 | 306 | 3.266
wetland products
Income from NTFPs 1.64E-005 .000 .076 1.289 201 | .493 | 2.029
Malaha .007 .049 .009 151 .880 | .444 | 2.250
Jhangad 011 .053 .013 218 828 | .509 | 1.966
Mushahar -.003 .050 | -.003 -.052 958 | 462 | 2.167
Sardar -.022 .045 | -.028 -.499 619 | 564 | 1.772
Tharu Chaudhari -.006 .041 | -.009 -.141 .888 | .464 | 2.156
Others .083 .042 118 1.970 052 | 479 | 2.089
Ultra poor 114 .065 171 1.759 .082 | .181 | 5.518
Poor .073 .043 131 1.690 095 | 286 | 3.500
Rich -.070 036 | -.139 | -1.926 058 | .330 | 3.033
(Constant) 247 .060 | 4147 [ .000
N | 106 R’ 862 Adjusted R* 819

Dependent variable: Dependency ratio, and *p Significant at 0.05 level

The value of R* 1 means that the independent variables explain 100% of
the dependent variable’s variation—entirely determining its value. On the other hand, a
R’ value of 0 means that the independent variable explains none of the variation in the
dependent variable (Sweet & Grace—martin, 2008). The rise in R* value in stepwise

regression model (Table 4.9) to 0.821 (nearer to 1 meant the independent
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Table 4.9: Stepwise regression model for factors affecting the  dependency of

surveyed household on wetland resources

Unstandardized Standardized Collinearity

Independent variables Coefficients Coefficients t Sig. Statistics
B ]Esrtr%r Beta Tol. VIF

Sex* -.103 030 -.154 -3.699 | 001 | 987 | 1.014
Household size* -.008 .002 -.156 -3.570 | .001 | .936 | 1.068
Income from fishing* .984 .023 785 16.970 | .000 834 | 1.199
Others* .089 .030 126 2922 | .004 963 | 1.038
Rich* -.108 .023 -214 -4.586 | .000 823 | 1216
Constant 241 036 6.720 | .000 \
N 106 R? 821 Adjusted R* 813

Dependent variable: Dependency ratio, and *p Significant at 0.05 level

variables are very strongly explaining the dependency on wetland resources) meant
that the variables in stepwise regression model namely: gender of the household heads
(sex), income from fishing, household size, others (a category in ethnicity of the
surveyed households), and rich (a category in economic class of the surveyed
households) can explain about 82.1% of variation in the wetland dependency whereas
the full regression model (Table 4.8) can explain 86.2% of the variation in the wetland
dependency (Cong, 2007; Sweet & Grace—Martin, 2008).

Hypothesis—3 presented in Chapter—1 has assumed seven variables
(distance from houses to wetlands, ethnicity, family size, gender of the household
head, education level of the household head, household occupation, and household
income) affecting the wetland dependency. In this model, all those variables were
used as independent variables and dependency ratio was dependent variable. The
value of R? (regression coefficient) in this model was 0.821, which was satisfactory.
Here, all of seven independent variables were described as mentioned in Hypothesis—
3. Among them, five variables namely: gender of the household head (sex), household
size, income from fishing, others (a category in ethnicity of the surveyed households),
and, rich (a category in economic status of surveyed households); hence these

variables were factors significantly affecting the wetland dependency.
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In the stepwise regression model (Table 4.9), five independent variables
namely: gender of the household heads (sex), income from fishing, others (a category
in ethnicity of the surveyed households) and, rich (a category in economic class of the
surveyed households) were statistically significant to explain the variation of the
wetland dependency. The estimated unstandardized coefficient for sex is —0.103. This
meant that if the household head is female, the dependency ratio on wetland resources
decreases by —0.103 on average. For the variable, income from fishing, the estimated
unstandardized coefficient is 0.984, which meant that if number of fishermen
increased by 1 person, the dependency ratio on wetland resources increased by 0.984
on average. The estimated regression coefficient for household size was —0.008. With
each additional member in the households, the direct income from wetlands could
decrease by NRs 0.008 on averages. The estimated regression coefficient for others (a
category in ethnicity of the surveyed households) was 0.089. With an increase in
household of others category, direct household income from wetlands could increase
by NRs 0.089 on average. Likewise, the estimated regression coefficient for rich (a
category in economic class of the surveyed households) is —0.108. With an increase in
rich category household, direct household income from wetlands could increase by
NRs 0.108 on average. All the model predicted results from stepwise regression
analysis are presented in Table 4.9.

b) Ethnic group model: Among eight ethnic groups, the model accepted
only seven ethnic groups as independent variables except ethnic group: Gurung
Magar Newar Rai Limbu. Analysis within seven such variables, model showed that
only six variables (Malaha, Jhangad, Mushahar, Sardar, Tharu Chaudhari and Others)
significantly affected wetland dependency. The regression constant or intercept was
2081.905 for all variables. The six ethnic groups namely Malaha, Jhangad, Mushahar,
Sardar, Tharu Chaudhari and others have significant positive coefficient, meaning that
they all have higher income from wetlands than Gurung Magar Newar Rai Limbu.
The estimated regression coefficient for Malaha was 18,509.004 meaning that Malaha
household has NRs 18,509.004 higher income than Gurung Magar Newar Rai Limbu
(Table 4.10).
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Table 4.10: Regression analysis for direct income from wetlands obtained by ethnic

groups of the surveyed households

Independent Unstandardized Standardized Collinerity
variables Coefficients Coefficients t Sig. Statistics
B Std. Error Beta Tol. | VIF

Brahmin Chhetri | -1401.905 | 3179.608 -.043 -441 | .660 | .668 | 1.496
Singh Rajput Jha
Malaha * 18509.004 | 3566.247 483 5.190 | .000 | .732 | 1.366
Jhangad* 17870.595 | 3980.950 404 4489 | .000 | .783 | 1.277
Mushahar* 16615.345 | 3681.405 415 4.513 | .000 | .748 | 1.337
Sardar* 7336.095 3681.405 183 1.993 | .049 | .748 | 1.337
Tharu 6564.345 3179.608 201 2.065 | .042 | .668 | 1.496
Chaudhari*
Others* 8072.381 3305.999 234 2442 | .016 | .691 | 1.447
Constant 2081.905 | 2090.898 | | 996 | 322 ]
N 106
R’ 379 | Adjusted R | 335

Dependent Variable: Direct income from wetlands; *p Significant at 0.05 level

In Table 4.10, model showed higher positive regression coefficient for
two ethnic groups namely: Jhangad and Mushahar. It meant that three ethnic groups
namely Malaha, Jhangad and Mushahar had high dependency on direct income from
wetlands. Similarly, other three ethnic groups namely Sardar, Tharu Chaudhari and
others also had dependency on direct income from wetlands but their dependency was
lower than above three groups.

c) Economic class model: Among four economic classes (ultra poor,
poor, moderate and rich), model accepted only three variables except moderate class.
Analysis showed all three variables (ultra poor; poor; and, rich) were significantly
influencing the direct income from wetlands. The regression constant or intercept was
7,410.000 for all the variables. The estimated regression coefficient for ultra poor was
15,834.531, which was very much higher than other two classes. Ultra poor
households have direct income of NRs 15,834.531 on averages, higher than
households in moderate class. This meant that ultra poor households were highly
dependent on direct income from wetlands. Model showed that poor class people
were also depended on direct income from wetlands but they were less dependent

than ultra poor class (Table 4.11). The estimated regression coefficient for rich class
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was —5343.33. Negative sign meant rich class people were inversely proportional to
direct income from wetlands. In other words, with a single increase in number of rich
household, direct income from wetlands could go down, by NRs 5,343.33 on average.

In other words, rich class households were not dependent on direct income from
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wetlands. Details are shown in Table 4.11.

Table 4.11: Regression analysis of direct income from wetlands obtained by different

economic classes of the surveyed households

Unstandardized Standardized Collinearity
Independent Coefficients Coefficients t Sig. Statistics
Variables B Std. Error Beta Tol. | VIF
Ultra poor* | 15834.531 | 2936.820 485 5392 | .000 | .749 | 1.334
Poor* 5996.923 | 2552.238 221 2350 | .021 | .687 | 1.456
Rich* -5343.333 | 2361.292 -216 2263 | 026 | .663 | 1.509
Constant 7410.000 | 1770.969 | 4184 | .000 | |
N: 106 R’ 0.382 Adjusted R? 0.364

Dependent variable: Direct income from wetlands,*p significant at 0.05 level
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CHAPTER V
CONCLUSION AND RECOMMENDATIONS

The study on direct use values of wetland resources to inhabitants in the buffer
zone of Koshi Tappu Wildlife Reserve in the eastern lowland Terai of Nepal is
important for the management, sustainable and wise use of wetland resources in the
area. This Chapter presents the conclusion on the basis of findings, explains
constraints and limitations of this study and provide recommendations for further

studies.

5.1 Conclusion

An economic assessment can help manage wetland resources by improving
understanding in making decisions for resource uses; why, how and to what extent
wetlands are valuable to local inhabitants; and how wetlands management should be
improved.

Understanding of directly used wetland goods and services by inhabitants of
Koshi Tappu Wildlife Reserve buffer zone wetland is essential for the wise use and
sustainable management of this wetland area. This is because wetland products such
as fisheries and non-timber forest products are major sources of subsistence for most
of the buffer zone inhabitants. These wetlands have also been used for irrigation,
transport, site for cultural rites and educational as well as recreational activities. Such
activities have significant roles in income generation especially for those who do not
have other alternatives.

The study found that wetlands resources were essential to the livelihoods of the
inhabitants in the buffer zone of Koshi Tappu Wildlife Reserve. Directly used wetland
resources such as fish, fodder, firewood, wild edible plant (Neuro), Typha were very
important in everyday subsistence use and for income generation by the Koshi Tappu

Wildlife Reserve buffer zone inhabitants.
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In this study, the direct use values of wetland resources namely fishery; fodder
in terms of livestock, firewood, a wild edible plant Neuro (Dryopteris cocheleata),
Typha (Typha angustifolia), and paddy field in terms of rice were assessed. The value
of fodder in terms of livestock stood highest with nearly US$ 3,021,093/yr (values
derived from cows and buffaloes of 86 surveyed households with US$
265.09/106hh/yr income and sheep and goats of 79 surveyed households with US$
17.44/106hh/yr income) followed by the value of paddy fields in terms of rice as US$
2,362,939.14/yr (values derived from 89 surveyed households with US$
220.98/106hh/yr).

The total value of captured fishery was US$ 946,009.71/yr, derived from 67
surveyed households with US$ 88.47/106hh/yr income.

The total value of firewood and driftwood was US$ 95,167.7/yr; value of edible
plant, Neuro, US$ 18,819.68/yr; and, value of Typha, US$ 15,504.85/yr.

The total annual value of six different wetland resources directly used by the
buffer zone inhabitants was US$ 6,459,534. Such values seem exaggerated but have
contributed to a great extent in meeting the day to day subsistence needs of most of
the poor, landless and wetland dependent communities in the buffer zone of Koshi
Tappu Wildlife Reserve.

The dependency of Koshi Tappu Wildlife Reserve buffer zone inhabitants on
wetland resources were defined by multiple linear regression analyses in three
models. The models were a) dependency ratio model, b) ethnic group model, and, c)
economic class model. In the first model, the dependent variable was dependency
ratio and was tested by all hypothesized twenty—five independent variables. Among
them, five variables namely: gender of the household heads (sex), household size, and
income from fishing, others (a category in ethnicity of the surveyed households) and,
rich (a category in economic status of the surveyed households) were significantly
influencing the household dependency on wetland resources.

The second model was ethnic group model, with eight independent variables
(for this study purpose, the buffer zone inhabitants were categorized into eight ethnic
groups based on resource use, resource harvest, and caste groups). Analysis

(dependent variable: direct income from wetlands) showed only six variables
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(Malaha, Jhangad, Mushahar, Sardar, Tharu Chaudhari and others) significantly
affected the wetland dependency.

The third model was economic class model. In this model, among four
economic classes (ultra poor, poor, moderate, and, rich), model accepted only three
variables except moderate class. Analysis (dependent variable: direct income from
wetlands) showed all three variables (ultra poor, poor, and, rich) were significantly

influencing the direct income from wetlands.

5.2 Recommendations

A small area of Koshi Tappu Wildlife Reserve and its buffer zone (where only
61% of the total area of the Reserve and buffer zone, 348.5 km?, is wetlands) can
provide values worth of about US$ 6,459,534 per year only from six directly used
wetland goods and services to inhabitants, most of them living under US$ 1 a day, has
a great significance in poverty reduction. So, the wetland areas of Koshi Tappu
Wildlife Reserve and buffer zone must be conserved and utilized wisely so that the
future generation can enjoy the bounty of natural resources.

In this study, use values of wetlands such as tourism and recreation,
transportation, habitats for wildlife and aesthetic value of biodiversity, various use of
wetland water to human and wildlife, and non-use values such as biodiversity,
cultural, educational and scientific importance, were not calculated. Such values are
significant components of total economic value of wetlands which need to be
calculated to enhance the full understanding of the managers, policy and decision
makers and stakeholders that wetlands are not wasteland and need to be conserved
and used wisely.

Although Nepal has been well known for biodiversity conservation endeavors in
the region for many years now, and ratified the Ramsar Convention in 1987, wetlands
have only recently started to receive attention as important and distinct ecosystems.
Until the promulgation of National Wetland Policy (2003) of Nepal, Nepalese
wetlands have never been paid attention to their wise use and sustainable
management. There have been very few studies about wetland ecosystems and its
economic values in Nepal, and thus, secondary data were scarce. Information and

database are essential in monitoring and evaluation of resources use, degradation and
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management. For these reasons, further studies are recommended especially in terms
of extending the assessment and applying total economic value by assessing indirect
use as well as non-use values of the wetland areas.

Economic values are powerful factor in decision—making. Quantification of
benefits of wetland ecosystems also allows comparison to other economic sectors and
activities. Economic valuation can, thus, provide a convincing argument for placing
wetland ecosystems on development agenda, alongside other considerations in
decision—making. As wetland ecosystems are the most productive and are related to
the poor and rural people the most, its valuation make the planners, decision makers
and investors to locate and use our scarce resource for human well being sustainably.
On these grounds, this study recommends the followings:

Valuation for decision—-making: Economic valuation of ecosystem services
provides a set of tools to make better and more informed decisions. In making
effective decisions, valuation outcomes need to be embedded within planning and
decisions.

Values and management decisions: To close the gap between research and
decision-making, ecosystem values need to be translated sensibly to decision—-makers
to attract different funding and management choices.

Values as economic measures to support decision—-making: Economic
valuation tools such as cost-benefit analysis, cost—effectiveness analysis, and risk—
benefit analysis assess profitability by calculating total benefits minus total costs for
each year of analysis. Such current information is important in supporting decision—
making.

Values to non—-monetary decision tools: Putting a value to ecosystem and
analyzing economically provides a tool to integrate different types of monetary and
non—monetary decision, based on ecological, economic and social criteria. Non-
economic considerations are also important in decision making as they play a role in

deciding between alternative projects, policies and program.

5.3 Limitations of the study

Very few studies on valuation of directly used wetland goods and services and

particularly by market price analysis occurred in Nepal. This situation provided this
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work a new avenue but with difficulties. Constraints in mobility because of local
political unrest and flooding caused by the Sapta Koshi River in parts of the study
area brought encumbrances in data collection during August-September 2008.

Different local language spoken by the respondents was also an obstacle in the
field in acquiring and interpreting data. Though the questionnaire was developed in
Nepalese language, in many instances, it was difficult to the researcher and the
research assistants to translate the theme of the questions in native local languages
and to interpret the responses exactly which made the work tedious. Short span of
time for data collection and limited budget were also limiting factors in pursuing field
works.

Wetland resources bear public good nature. Most public goods are not traded in
market or lack market prices, and thus their values can not be done accurately. This
had an implication in this study too. Calculating the economic value of wetlands is not
an end in itself. Economic valuation is only one component of economic assessment.
It provides information which can be used to make better and more informed choices
about resources use, management and allocation. Wetlands are complex
environmental ecosystems and there is insufficient information on important
ecological and hydrological processes and functions. In this view, economic valuation
of wetland is a multidisciplinary exercise, which involves information from several

other disciplines. This makes, in most cases, valuation expensive and incomplete.
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APPENDIX A
MAP OF THE STUDY AREA (SKETCHED, NOT TO SCALE)

Source: Adapted from Koshi Wetlands for Life, Newsletter, April 2008. Darwin
Initiative’s Koshi Tappu Project: Managing Wetlands for Sustainable Livelihoods at
Koshi Tappu, Nepal.

Copyright by Mahidol University
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APPENDIX B

Survey Questionnaire

This questionnaire survey is used to interview the household heads to explore
the types, pattern of harvest and use of wetland resources in Koshi Tappu Wildlife
Reserve buffer zone in Sunsari, Saptari and Udayapur Districts, eastern Nepal. The
respondent’s identity and valuable information will be kept confidential. The
questionnaire is set into the following five parts. This survey is pursued by Mr.
Bhogendra Rayamajhi, a M.Sc. student in Natural Resource Management, Faculty of
Environment and Resource Studies, Mahidol University, Thailand, in part of
fulfillment of M.Sc. degree.

A. DEMOGRAPHIC INFORMATON

1. Name of INterVIeWee: ....ooovieeei e e, 2. Address: .....oiiiiii,

3. Years of residence iNthiS Place: .......cc.uviieie i e e e

4. Where have you™ migrated from and WHY?............occoiiniiiiiiiennenin e

6. Distance from this house to nearest wetland (Km):.............coooiiiiiiiiiiiie e enn,
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8. Household information

. Occupation
No Fi’rc])s:;_c'): 8 € | Ethnicity | Education 2
5] S Major Minor Others £
< (5]
o
9. Housing area: ........... (ha) 10. Land tenure:
B. ECONOMIC ACTIVITIES
1. On-farm activities
1.1 Agriculture
Total Quantity of production Market | Total | o
Agricultural land Land (Kg) Price | Price _:%
activities area | Tenure | Total For For | (NRs/ | (NRs. | &
(ha) consumption | S31€ | Kg) ) x
Fisheries
Rice
Wheat
Maize
Millet
Fish pond

Home garden

Fruit orchard
Pulses
vegetables
Fruits
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1.2 Fishing and related activities

JIFIM|A|M|I|J|A|S|O|N|D]| Rem

Fishing/pattern*
Place for fishing
Frequency of
fishing**

Types and Qty. of
fish harvested

Consume/sale/
Exchange

Fishing for others
(labor/ earning/day)

Trend of fish 20042-
availability 2008

Total income from 20042-
fish harvest 2008
(including
sale/exchange)
Fishing gear
/methods used

Fishing time
M/D/E/N

1.3 Livestock

Total , Required
Price (NRS) Fodder/ costs? and
No grass/day/
Iyr for No. | No. for o animal yeavs_for
sale/ for home E a:n (unit) raising
Consum- | sell/yr | uselyr | C S T S s
ption O 5 F|G |[C| Ct|Y
Cows
Buffaloes
Pigs
Goats
Poultry
Others

C = for consumption; S = for sale; T = total price; F = Fodder; G = Grass; Ct = Cost; Y
=Years

* = a) Nearby forest, b) Nearby riverside, c) Nearby wetlands, d) Open grazing land,
e) other areas

8 = including veterinary and associated costs

2 = Do you stall feed your livestock? ....... Do you collect fodder/grass for your
livestock from the wetland area? If yes, how much do you harvest per day?
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How much labor do you spent to collect grass fodder for your livestock? How do you
feed Your PIgS/POUITIY? .....oviee s

2. Off—farm activities (Earning from various activities)

i) Salary from government (NRs/month) ............ Name of Job (Position) ............
1) Pensions (NRS/MONEN) ... e e e
iii) Salary from the hotel/resort (NRs./month) ............ Name of Job (Position)

iv) Labor work (NRs/day/person) ............ How many days/month (days/yr).........

Total earning from labor work (NRs/month) ..o,
v) Earning from tourist guide (NRs/trip) ...... How many days/month (days/yr) .......
= Total earning from tourist guide (NRs/month) ...................covviiiiinn
vi) Boating for tourist (NRS/trIp Or day) ....... cooveieiiie e,
= How many days you go boating for tourists inayear? .............................
= Total earning from tourist boating (NRS/YI) ......ooeriii i,
vii) Boating for transportation (NRS/day OF PErSON) ........oveiieeiieineiiiiniieennaennn.
= How many days you go boating for transportation in a year? NRs. ..............
= Total earning from transportation boating in a year? NRS. ........................

= vii) Other income (NRs/month)... .... ....... Sources of other income:....... ...
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C. WETLAND RESOURCE USES

1. Wetland resource harvest: types and use, pattern and quantity

Use of resources

Nearby
forest
(CFIGF)

Nearby
wetlands
(PA/B 2)

own
land
(ha)

Other places

If anv

How
much
[day
(Qty)

Distan
ce
from
home
(Km)/
time
taken
(Hr)

If bought,
price/
quantity
and from
whom

Methods/Tool
equipments of

harvest
Who Collects?

D |T

PlQ]S

Fish

Water: hh
use

Water:
livestock

Water:
agricultur
e

Launderin
g

Water for
drinking

Fire wood

Timber

Driftwood

Fodder

Grass:
roof/
housing

wild
vegetable

Wild
fruits

Medicinal
plants

Wildlife/
Bush meat

Reeds

cat tails

Soil/Sand/
Gravel

recreation

Religious
activities

Note: CF = Community forest, GF = Government forest; PA = Protected area (i.e. KTWR) BZ = Buffer zone of

KTWR; KTWR = Koshi Tappu Wildlife Reserve; C = Consumption; S = Sale; E = Exchange; D = Distance (km);

T = Time (Hr); P = Price (NRs); Q = Quantity (Kg) and s = Seller
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2. Seasonal calendar for wetland related activities
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Activities/Months

M

A

M

N D | Rem.

Fishing

Bathing/laundering

Firewood collection

Timber collection

Fodder/grass
collection

Reed collection

Grass for
roofing/housing

Cat tail collection

Medicinal plants

Aromatic plants

Wild fruits collection

Wild vegetables

Wildlife/bush meat

Soil/sand/gravel

Driftwood extraction

Tourism:
boating/transport

Local transport
service

Water for agriculture

Water for households

Water for livestock
use

Cultural/religious use

Educational use

Picnic/recreational
use

Water for drinking

D. TOURISM and RECREATIONAL ACTIVITIES

i) Do tourists visit your village? If yes, foreigners

/month, domestic

....... /month
J F A M 0] N D
For.
Nep.
Total
Note: For. = foreigners; Nep. = Nepalese J = January, F = February M = ............... D=

December
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= |If no, would you like to have tourists visit your village? Why?

= What products/services/attractions that you or your village can offer to the

L0 TU 1] £ PP

i) Have tourists hired your boat? If yes, how much you earn a day? NRs ...............
How often is your boat hired by tourist ....... day/ week/ or month? .....................

If no, would you like to offer your boat to be hired by tourists? ......... How many
days/MONtN OF PEF YEAI? ... .. e ettt et e e e e et e e e e e e e ete e eeeaeenens
iii) Do tourists buy souvenirs from you or from other villagers? ...........................

= If yes, please name the products and ItS PriCes .............ocovvvieiieineieinennnens.

Sell price | Who made et o Cost of

(NRs) it? Wetland Others production
Resources

Goods Net benefit

= |f not, what kind of products/handicrafts can be made from KTWR buffer
zone wetlantireSoUrces?) )<\ ). L . /o el e e,
iv) Does your village have tourist lodges/ hotels? ......... Who owns it? ................
= If not, would you like to have it in the village? ........Why? .....................
= Does the hotel/lodge buy vegetables/ fruits or other products from you? ..........
If yes, please name the products and itS Price .............coviviiiiiieinnnnennnn.
= |f not, what kind of fruits/vegetables and products you can sell to them? ......
v) Does the hotel/lodge provide jobs to you or anyone in the family? If yes, what is
the job and salary (NRs)/month .................. How many members of your family
AIE N SUCK JODS? .t e e e e e e e
=  Would you like to work in the hotel/lodge? ......... why? ................ooinnils

= What kind of jobs you or your family members can offer to the hotel/lodge?

vi) Does the hotel/lodge owners hire your boats? ...... If yes, how often and how

much do they pay? If no, why? ......... Would you like the hotel/lodge hire your boat?
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vii) What other advantages you can receive from the tourists that visit your village?
viii) Have you noticed or think that tourists /tourist’s activities bring problems in your
village? ........ If yes, what were/are the problems? ...,

(Analyze and calculate the total income from tourism activities NRs/month/year)

E. WETLAND MANAGEMENT RELATED ISSUES

i) Do you know/have an idea about wetlands in KTWR and its management? Have
you ever heard of Ramsar Site? If yes, how do you know this? ...........................
If no, would you like to know about wetlands and its management, Ramsar Site? ........
ii) Is there any office/organization/user committee/user group working/involved in
wetlands conservation/management in your buffer zone? If yes, do you know who
they are and what are they doINg? .......ooori it e e
= |f no, would you like to have any one of them for wetland
CONSErvation/management? .......ovie i e e e e
= iii) Is there any organization in village, settlement or community level in your
buffer zone to regulate/manage the harvest of wetland resources from KTWR
buffer zone wetlands 2 e L L A,
= OrgaMiZation. /g% ..o............;ty . 4 N LA
B RUIES/ regUIALIONS. .. e e e e e e e e e
B PIONIDITION ... e
= Types of managed resources; amount/time/type of harvest........................
iv) Are you a member of any wetland conservation/management user committee or
groups? If yes, how your committee/group is conserving/managing the wetlands?
= |f no, would you like to be a member of such a committee? ......................
v) Does Koshi Tappu Wildlife Reserve office provide supports to manage wetlands in
the buffer zone to Buffer Zone Users Committee? If yes, how and how much?............
= |f no, what are your eXpectations? ............ccoevieieiiii i
vi) Does Buffer Zone Management Committee provide support to manage wetlands

in the buffer zone? If yes, to whom, how and how much? ...,
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= |f no, should they provide any support? In what sectors supports are needed?

vii) Do any other organization is/are supporting to Buffer Zone Management
Committee/ Buffer Zone User Committee in managing your wetlands in the buffer
zone? How and hOW MUCR? ..o s

= If no, would you like to have organization’s support? ...... In what sector?
viii) Is there any traditional practices/indigenous knowledge that are in practice to
manage the wetlands and its resources? If any, please mention/describe what are they
and NOW LIS CATIE OUL? ... v.e ettt et e et e e e e e e e eae eee e ee e eeas
iX) Are there any ethnic communities in your buffer zone who are totally dependent
on wetland resources for their livelihood? If yes, please name the community and how
many are they? Please tell us how much do they depend on wetland resources?
1) Highly dependent ...... 2) Moderately dependent ........ 3) Low dependency ........
5)No dependency atall...... . i e
x) In your opinion, are wetlands supporting your household economy?.........................
If y&s, HOW UGS\ \NP~) ).<N). \S). /. | SRS ... &7, .. (A.........oceinnnannnn
1) Very high.... 2) Moderate .....3) Low ... 5) No supportatall .......

s [TRO, Wh?. . X LD 5 P ... e,
xi) What are the most harvested wetland resources from the KTWR buffer zone
wetlands? Please name and rank 1 for the most harvested and 2, 3 the second most
and accordingly:1) ......... ) Trem—— ... i) PO ) R

xii) In your opinion, what the government should do to let the people gain more benefits
from the KTWR buffer zone wetlands? ............oooiiiiiiii i e e,
xiii) Have you noticed whether your wetland area is shrinking/degrading or increasing
from the year 2004 t0 20087 ..........cccvvvviennnn. Could you please tell us the extent
of degradation or increase in terms of area and production? ..................covvenn.n.

xiv) Have you ever noticed problems from unwanted animals/plants/weeds any other

activities or natural phenomena in your wetland area? ...............ccoiiiiiiiiineenn
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xv) Do you have any advantages/disadvantages in your agriculture/fisheries from the
animals/birds/plants/insects/pests from nearby KTWR buffer zone wetlands? List
Advantages: 1) ....vvveiiriii i 2) e

List: Disadvantages: 1).......covovviviini2)iiiiiiieie e e en3) e e
(Note: NRs = Nepalese Rupees, KTWR= Koshi Tappu Wildlife Reserve)

(Express gratitude for his/her time, space and valuable information)
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APPENDIX C

Guidelines for in—depth interview

This in—depth interview will be held with the KTWR Officer, 9 persons from 9
BZUC of KTWR buffer zone, 3 persons from community level, 1 from each district
viz. Sunsari, Saptari and Udayapur in eastern Nepal. 3 persons representing the three
tourist hotels in KTWR buffer zone will also be interviewed for tourist-based
information. The respondent’s identity and valuable information will be kept
confidential. The restrictions for number of in—depth interviewee are time and
monetary limitations. This survey is pursued by Mr. Bhogendra Rayamajhi, a M.Sc.
student in Natural Resource Management, Faculty of Environment and Resource
Studies, Mahidol University, Thailand, in part of fulfillment of M.Sc. degree. The in—
depth interviewee will be carried out within the following background questions but
with considerations on the background of the different interviewee.

“Exchange greetings, share introduction and brief the purpose of this

study, ensure confidentiality and request for his/her time and space”

1) Name: ... Mg ... 1.9 AV ... SEX.iiiin
AGANESS. et e e e e e e e
Telephone NOS. ....cvvviviniinnnn .. Email: ..o,

2) Oceupation: ......ccovvvvenveiienieennennn 3) POSITION.
4)* What are the wetlands types in your buffer zone area? Rivers......... lakes..........
ponds.......... Oxbow lakes......... man-made fish/other ponds ...........................
1 T £ PP

5)* Do the people in KTWR buffer zone have benefitted from the wetlands in the
buffer zone? If yes, what are the benefits? And how are they benefitted? ...............
6)* What are the main items that the people are harvesting/ collecting or getting

benefitted from the wetland area? () I 1) BT [11)
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Note: * = Fill in the following table for above questions number 4, 5 and 6.

Wetland Types of | Brief description of | Most harvested? in\l\//l)?\s/z q
types benefits? benefits resources .
community

Note: 2 = in decreasing order i.e. most beneficial 1s; 2 = most harvested resource 1st

7) Wetlands and resource types

Benefits to
2 people | Amountof | LT 2
2 28 | (Yes/No) harvest/ : 2% S Market
i Do d Daily/ =8 » | B -
3 s 5€ ay or Weely o8| g2| price
3 832 attempt; =522 38| NRs
= z o< /Monthly/ | s & ] :
3] < kg. cu.ft. T S unit
= H IMILINT oiner ynits | Seasonally/ 9
Yearly

River

Lakes

Ponds

Oxbow

lakes

Marsh

Paddy

field

Others

8) Do you have an idea of the market prices of such goods and services?

9) Do people harvest for pleasure money........ labor ...... livelihoods.............
[ 10T £
10) How many households harvest for labor (to sell to other HHs)?

11) How many households are there in your buffer zone who harvest for livelihoods?
12) How much in average do they harvest a day? And what would be the total market

price of such goods even if he consumes all the harvest or sale partially?.....................
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13) How would people harvest goods like fish, timber (driftwood/ other sources), fire
wood, fodder, wild vegetables, soli, sand, gravel (and others if any)? .....................

Fishing by nets? Poisoning the water hole/ ox-bow lakes, river,
bombINgG/eleCtroCUtiNg? ... .o
NTFPs and TFPs by/from illegal/restricted SOUICES?...........ccoovvvrrereieniniiisieieeeeee
14) How often (for each items in average) households harvest goods like fish, timber
(driftwood/ other sources), fire wood, fodder, wild vegetables, wild life soli, sand,

gravel (and others if any)? Frequency? Amount of goods? Type of goods? Time of

harvest?
Wetland Degree of (importance) dependence of households
Products/ in wetland resources Remar
Goods/ Very ks
Services high High Moderate Low | Verylow | None
Fish
Fire wood
Fodder
Souvenir
Cultural
Educational
Others
15) Who are involved mostly in such harvest? (Females/males/kids/laborer):............
16) Do households consume all their harvest? ............. Do they sell surplus? If yes, do

you have an idea of market prices of such products? ................cooiiii i,
17) What other advantages have people received from KTWR buffer zone wetlands?

=  Tourism? By selling services and souvenirs to tourists? Benefits from services

like boating and transportation?

= Source of water for irrigation and other household uses like bathing /laundering?

= Cultural attachments?

= Reeds and grasses for hatching, Typha for mat and other items?

= Open areas/fallow land for livestock grazing?

= Educational

= Transportation
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B ANY Ol e
(Refer to above Table for question no. 15)

= What are the benefits in monetary term? ...........ccoiii i,

19) Does the hotel owner buy goods and services from the buffer zone residents?
What types of products? How often do they buy? What are the products that buffer
zone people can offer to the hotel tO buy? .....ooviini i,
If no, in your opinion should the hotel/resort buy products from buffer zone villages?
Why? . 7. MW e S, ... .- . 3 . S i
20) How can you help to promote business out of wetland products targeting the
NOLEI/rESOITS ANG TOUIISTS?. .. .eiveiviiriiuiirieriesie st ste st st bttt bbbttt sb et
21) Have local inhabitants been benefitted from the hotels in any other way?
Employment? Daily labor? Any other advantages?............covviiiiiiicicicieiesce e
22) Have you noticed any disadvantages from the tourist hotels and tourism activities
itself in your village? Do you wish the tourism activities be increased? ...... If yes,
23) In your opinion how people can manage wetlands wisely to optimize benefits
from the wetlands in the BUFTer ZONE?............ooii i
24) In your opinion how important are wetlands in providing goods and services for

the people living in the buffer zone? Very high ........... High ........ Moderate .......

25) How do you think that the wetlands can be managed sustainably and use the
TESOUICES WISEIY?.. .t
26) How the government or other related organizations can help in managing and
sustainability of KTWR buffer zone wetlands?...........cccooevveiiiiiiicic e
What role could Ramsar Secretariat play in managing and sustainability of KTWR

buffer zone WetlandS? ... ....oovrr i e e e e

(Express gratitude for his/her time, space and valuable information.)
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