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ABSTRACT

Conservation of wetlands is essential because they provide numerous benefits to mankind in supporting human
life, ecosystems and biodiversity, but predominant number of wetlands are at risk of degradation and loss due to
both anthropogenic and natural processes. In this context, community participation is very important in the
process of conservation of wetlands. Based on a primary survey of communities (401 households) living around
three important wetlands of international importance (Harike, Ropar and Nangal Wetlands of Punjab), we examined
the factors that determine individuals’ willingness to pay for the protection of these wetlands. Using both qualitative
(Likert scale) and quantitative (Probit regression) tools, we observed that these wetlands not only provide livelihood
mechanisms to local people (living in villages and surrounding urban centers), but they also provide recreational
opportunities. The respondents are aware about the ecological significance of the wetland and are willing to pay
an average amount of INR 30 (US$0.5) per month. The standard of living, individual’s level of education and
awareness, and occupation significantly determine their willingness to pay for wetland protection in Punjab.
Results of this study advocate the conservation of these wetlands from the perspective of sustaining the livelihoods
of local people and provision of ecosystem services (ES) in Punjab, India.

Key words: Wetlands; Perceived benefits; Livelihood; Willingness to Pay (WTP); Community-based
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INTRODUCTION

Wetland provides a wide range of ecosystem services
and benefits to millions of people. According to a
recent estimate by Davidson et al. (2019), wetlands
provide ecosystem services worth $47 trillion per
year globally. Wetland supports the livelihood of
local people and, maintains ecological balance and
social wellbeing (Anonymous 2005, Moore 2006,
Ghermandi et al. 2008, Kundu et al. 2008, Gopal
and Ghosh 2008, Paul et al. 2011, Anonymous 2012,
2018). Locals, especially those living in rural areas
of developing countries, depend immensely on
wetlands for their livelihood (for example: fishing,
collection of fuel wood, crop cultivation, livestock
grazing and sand mining etc.) and food security
(Nonga et al. 2010, Kakuru et al. 2013). About 5 per
cent of the geographical area (15.26 million ha) of

Indian sub-continent is wetlands, on which millions
of people directly or indirectly depend on these for
their livelihood (Anonymous 2011Db).

Wetland ecosystems are very sensitive areas,
which are easily affected by anthropogenic activities
(Bassi et al. 2014). Wetlands are under threat due to
encroachment, land use change and the development
projects all over the world. Major threats responsible
for the ecological degradation of wetlands include
conversion of wetlands into agricultural land,
population growth, development of infrastructure
such as construction of roads and railways, disposal
of liquid and solid waste (Prasad et al. 2002, Zedler
and Kercher 2005, Anonymous 2007, Birol and Cox
2007, Bassi et al. 2014). The tendency for wetland
loss in plain topography or low-lying area is greater
due to conversion of wetlands for agricultural use
(Vitousek et al. 1997, Ravenga et al. 2000, Ambastha
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et al. 2007). For example, land use conversion from
wetlands to agriculture resulted in the loss of
approximately 80-90% of lowland wetlands (Dahl
and Allord 1997, Keddy et al. 2009). The process of
unplanned urbanization and lack of management or
conservation activities has also put enormous
pressure on the wetlands and seriously affected
people’s livelihoods and water supplies (Kumar and
Singh 2020). Therefore, it is necessary to protect
wetlands from encroachment and degradation to
maintain the livelihood systems of a large number
of poor and marginalized sections of the Indian
society. Communities can play an important role in
conserving wetlands. The community-based-
conservation approach is based on the idea that the
livelihoods of local people depend on local resources
and therefore, communities can support conservation
initiatives so that their livelihoods are not threatened
(McNeely 1989). This approach involves the
effective participation of local communities in
conserving local resources for sustainable
development.

This study selected three wetlands namely Harike,
Nangal (both declared as wildlife sanctuaries) and
Ropar wetlands (declared as a conservation reserve)
in the state of Punjab (about 2% of its total
geographical area is wetlands), India, to study the
perceived benefits of the wetland and willingness to
pay (WTP) for the conservation of these wetlands.
Furthermore, it explores the socio-economic factors
that determine WTP for the protection of these
wetlands.

MATERIAL AND METHODS

Study area

Out of a total of 1190 wetlands in Punjab
(Anonymous 2011a), only three viz., Harike, Ropar
and Nangal wetlands are selected purposively
considering their recognition as the Ramsar sites, and
their geographical locations. All these selected
wetlands are freshwater anthropogenic wetlands.
While Harike is located at the meeting point of three
regions of Punjab viz., Malwa, Doaba and Majha
regions, the wetlands Ropar and Nangal are located
within the proximity of both Malwa and Doaba
regions. Despite, high biodiversity values, the Harike
and Ropar wetland are facing problems of

degradation (Ladhar 2002) and encroachment for the
residential and agricultural uses (Chopra et al. 2001).
The wetland Harike is unique, because of its
ecological significance. It is also declared as a
National Wildlife Sanctuary for Indian, and
migratory Siberian and Arctic birds. It was declared
as Ramsar site in the year 1990. It is located in the
western part on the confluence of Sutlej, Beas and
Kali Bein Rivers in Punjab. There are 12 villages
and 1 town located within 1 km buffer around the
Harike wetland. About 0.2 million human population
depend either directly or indirectly on this wetland
as their source of livelihood. The wetland Ropar on
the other hand, is situated near the city Roop Nagar,
on the bank of river Sutlej in the eastern part of
Punjab. It was also declared Ramsar site in the year
2002 due to its ecological significance. It provides
livelihood to about 0.15 million human population.
The wetland Nangal is located on the downstream
of Dam Bharka, on the bank of river Sutlej in the
eastern part of Punjab (Fig. 1). In the year 2009, the
Nangal wetland was declared ‘Wildlife Sanctuary’
due to its favorable environmental conditions for
breeding of migratory birds. Later on, in the year
2019, the Nangal Wildlife Sanctuary was included
in the Ramsar site list (Anonymous 2021). It provides
direct livelihood to about fifty thousand human
population, and indirect benefits to many.

Sampling framework and sample size

Though wetlands are chosen purposively, sample
households from each of the wetland region are
selected using simple random sampling method.
First, a buffer zone of one km was prepared around
the wetlands, and then the villages/towns falling
within this zone are selected at random. From Harike
wetlans, out of total 12 villages that occur within 1
km radius of the wetland, 6 villages viz., Harike,
Chamba Kalan, Kiriyan, Dhun, Kambo Dhaiwala and
Rasulpur, and the only town i.e., Makhu are covered
for data collection. Similarly, from Ropar, out of total
20 villages occurring within 1 km radius of the
wetland, 9 villages viz., Chak Dhera, Laudi Majra,
Bahardurpur, Dakala, Garh Bagga, Tabba Tiaprian,
Patail, Katli and Alampura, and the only town i.e.,
Rupnagar are covered. From 1 km radius of the
wetland Nagal, out of 9 total villages only 4 villages
viz., Swamipur Bagh, Khera Bagh, Talwara and
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Figure 1. Location and Landsat 8 images for the year 2018 (a) Harike, (b) Nangal and (c) Ropar wetlands

Bhabahor Sahib and the only nearby town Nangal
are chosen for collecting primary data. The inclusion
of both villages and towns enables us to draw
reasonable conclusions regarding willingness to pay
for the protection of wetlands in Punjab. A sample
size of 401 households is covered (170 from Harike,
145 from Ropar and 86 from Nangal wetlands) using
the proportionate criteria. The field survey was
conducted between November 2017 and January
2018.

Likert scale
The local perception about the significance of

ecosystem services of wetlands is measured through
a 3-point Likert scale. The perception was measured
for seven ecosystem services (Table 1) and the
dependency of people on the services. The
respondents were given three options for every
service and 1 mean high dependency, 2 mean medium
dependency and 3 mean no dependency.

Econometric tools used

To find out the socio-economic factors determining
an individual’s WTP for wetland conservation
programs, we have estimated a probit regression
model. Since the dependent variable is binary (which
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Table 1. Perception on significance and dependency of respondents on ecosystem products and services
derived from wetlands (plotted on three points Likert scale)

Ecosystem services Harike (170) Ropar (145) Nangal (86) Total (401)
Mean SD Mean SD Mean SD Mean SD
Food grains 2.25 0.70 2.51 0.72 2.80 0.43 246  0.69
Fuel woods 2.34 0.75 1.88 0.81 1.94 0.67 2.08 0.78
Recreational 2.13 0.56 1.86 0.75 1.26 0.44 1.84  0.70
Religious 1.43 0.60 1.68 0.63 1.26 0.46 1.48  0.61
Commercial fishing 2.84 0.54 2.77 0.60 2.87 0.40 2.82 0.54
Tourism 2.95 0.25 2.77 0.59 2.51 0.73 2779  0.54
Commercial livestock 2.56 0.72 2.19 0.92 2.84 0.50 249  0.80

Note: 1 means high dependency, 2 means medium dependency and 3 means no dependency

assumes value ‘1’ for willing to pay, and ‘0’
otherwise), and the residual plot follows normal
distribution, a probit regression model is appropriate
in this case (Equation 1). The explanatory variables
used in this regression model are derived from the
accepted utility theory. According to Dougherty
(2011), if Up is the expected utility when respondents
are ready to pay for wetland restoration and Un
means that they are not ready to pay for the
conservation of wetlands, then, the WTP follows the
following function:

1, Up-Un=10

Wre = Iu. Up—Un <0 (1)

An individual is willing to pay for the conservation
of wetlands if and only if U* > U* . The explanatory
variables used in this study include both individual
(X) and family-level characteristics (Z). These are
family income, religion, social group, respondent’s
income, age of the respondent, level of education,
occupation, recreational uses awareness, etc. The
equations of the simple probit model is as follows:

P(WTP=1[X & Z=3(XF: Z8) (2)

(3)

Through the equation 2 and 3, we are going to

PWTP=0X & Z)=1-B(Xp; Z5)

estimate a latent variable WT P* which lies between

1 and zero. For doing so we have to maximize the
likelihood function generated through the standard

normal cumulative distribution function (@), which
is given below (Equation 4):

n

L(.6; WTP;X,2) =

1=l

(OO Zo} " {1-2(XB: Z8)} 7 (4)

RESULTS AND DISCUSSION

Local perception about the significance of
ecosystem services of wetlands

The perceived benefits of wetlands for the
respondents, living within the 1 km buffer zone of
Harike, Ropar and Nangal wetlands are presented in
Table 1. According to the respondents around Harike
wetland, the wetland is significant for food grains
production, fuel collection, livestock grazing,
religious purposes and, recreational purposes.
Tourism was not identified as an important ecosystem
service of Harike wetland (Mean=2.9, SD=0.2) by
the respondents. The perceived benefits of wetlands
for the respondents of Ropar wetland are fuel woods
availability, recreational and religious uses. The
respondents do not consider commercial fishing or
tourism as important activities near the Ropar
wetland. In Nangal wetland, respondents are highly
dependent for recreational and religious purposes
while other ecosystem services such as food grains
production, commercial livestock and commercial
fishing were not found to be significant.

From all the respondents, the importance of the
wetland for products and services is ranked as
follows; religious uses > recreational uses > fuel
woods > food grains > commercial livestock >
tourism > commercial fishing (Table 1). The value
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of SD is least scattered in the case of commercial
fishing and tourism-related activities (SD=0.5) and
is highly deviated from the commercial livestock
variable. The result indicates that the local people
perceive the benefits of ecosystem services provided
by wetlands due to their dependency on livelihood
and recreational activities.

Bid response on willingness to pay (WTP) for
conservation of wetlands

The willingness to Pay (WTP) is one crucial aspect
of knowing the preferences, attitude and awareness
of'the local people about the ecosystem services and
goods provided by the wetland. To know the WTP,
the question was asked from the respondents whether
they were ready to pay or not for the conservation of
wetlands since their livelihoods depend on it. The
bid amount for WTP was also asked from the
respondents who are ready to pay for it. In the present
study the bid prices for the WTP were as: 50, 100,
200 and more than 200 rupees per month. Questions
related to the reason behind refusing the bid amount
for the conservation of wetlands were also asked.
Household income was found to be the main reason
behind their refusal. Few people believe that their
efforts will have no impact and the government
should play the role in wetland conservation. It was
found that out of the total 401 respondents only 115
(28.7%) were willing to pay for the conservation of
wetlands. The respondents from Harike (10.6%) and
Ropar (31.1%) wetlands are less likely to pay for
the conservation of wetland as compared to Nangal
(60.5%) wetland. The proportion of respondents
willing to pay for the conservation of wetlands also
changed for the bid amount for WTP. Out of 115
respondents, 70 (60.9%) respondents are ready to
pay 50 rupees (INR), 21 (18.3%) are ready to pay
100 rupees (INR), 9 (7.8%) for 200 rupees (INR)
and 15 (13.1%) respondents are ready to pay more
than 200 rupees (INR) per month (Table 2).

The result indicated that the respondents’ WTP
for the conservation of wetlands, directly or
indirectly, was affected by their sources of earning
and occupation (Table 3). The respondents engaged
in the secondary and tertiary activities were more
willing to pay as compared to the respondents
engaged in the primary activities. For the
conservation of Harike wetland, about 31.4%

Table 2. Bid amount of WTP of respondents for the
conservation of wetlands

Bid amount in Number of %
INR/month respondents WTP

50 70 17.46
100 21 5.24
200 9 2.24
More than 200 15 3.74
Can’t pay 286 71.32

respondents engaged in service sector (business
activities), 33.3% in the tertiary sector and 6.3% in
agricultural activities were willing to pay. The WTP
for the conservation of wetland areas is affected by
other socio-economic indicators. Therefore, a simple
probit model was used to identify the variables
affecting the WTP of the respondents for the
conservation of wetland areas.

Probit model on WTP for the conservation of
wetlands

The probit models 1 and 2 indicated that the family
income, respondent earnings, occupation, education,
and gender are significant variables for WTP, while
religion, caste, and age are statistically not
significant. The results are consistent with the finding
of Zhu et al. (2016) that age has no impact over on
the WTP for the wetland restoration programs. The
respondents engaged in primary activities are not
interested in conservation activities because the
conservation programmes negatively affected their
economic activities and impeded cultivation in the
wetland protection zones.

The gender variable for the models 1 and 2 are
statistically significant ata 1% level with WTP. While
the male respondents were not willing to pay for the
conservation, the female respondents were more
likely to pay for conservation practices of the
wetlands. Near Harike wetland, women depend on
the wetland for the collection of raw materials for
handicrafts and fuelwood. The use of water hyacinth
as raw material for the making of handicraft items
revealed that the female population used it for
economic outputs and to raise their income.

The results of education variable revealed that it
plays a positive role in response to the WTP for
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Table 3. Occupation-wise WTP response for the conservation of wetlands

Total

Others

Employees

Wages

Fish contractors/shops

Livestock/fish catchers

Wetland Response Agricultural

Harike

18 (10.59%)
152 (89.41%)
45 (31.03%)
100 (68.97%)
52 (60.47%)

34 (39.53%)

1
2
0
0
6
5

11

24

Yes

26

24

74

No

14

10

Yes

Ropar

29

24

36

No

29

Yes

Nangal

11

No

conservation activities. The sign of the positive
coefficient for secondary and higher education shows
that the level of education positively and more likely
affects the WTP for the conservation of wetlands.
On the other hand, the sign of the negative coefficient
for the less educated people (primary and middle
standard) revealed that they are less likely to pay.
The results indicated that an increase in the education
level of the respondents to secondary and graduation
level will have a probability to increase the WTP by
0.16 and 0.60, respectively. On the contrary, the
decline in education level to primary and middle level
will have a probability of decreasing the WTP for
the conservation of wetland areas by 0.40 and 0.10,
respectively (Table 4).

From the occupation variables, the model results
revealed that the respondent engaged in primary
activities are less likely to pay for the conservation
of wetlands. People living near the wetland have used
the wetland areas for cultivation and grazing of
livestock. The positive sign for the coefficients for
the secondary and tertiary activities (Business and
Job) shows that respondents engaged in these
activities are more willing to pay. The respondents
who worked in the NFL (National Fertilizer Limited),
BBMB (Bakhra Beas Management Board) and other
governmental or semi-governmental organizations
were willing to pay for the conservation of wetland
areas for actheric value (to enjoy the scenic beauty
of the wetlands). The positive sign of coefficient
(0.97) for the business occupation which is
significant at 1% level indicates that respondents
engaged in the business (mainly fish contractors and
restaurants) are in favor of the conservation and
management of wetlands as their source of income
is directly affected by the wetlands (Table 4).

Other variables being constant, the positive
coefficient of the family income variable revealed
that the respondents with good family income are
positively and more likely to pay for the conservation
of wetland. The WTP is affected by the income
earned by the respondents. The positive but very low
coefficient of the respondent’s income indicates that
one unit increase in the family income increases the
WTP by 0.0002 (Table 4).

Furthermore, when the result of all the three
wetlands is compared, it was found that the
respondents from Nangal wetland are positively and
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Table 4. Willingness to Pay (WTP) for the conservation of Harike, Ropar and Nangal Wetlands (probit
regression results)

WTP Model 1 Model 2
Coef. Z dy/dx Coef. Z dy/dx
Religion dummies (Reference category: Other)
Sikh -0.31 -0.80  -0.07 -0.38 -0.95  -0.08
Hindu 0.04 0.11 0.01 0.04 0.09 0.01
Caste dummies (Reference category: SC/ST)
General 0.15 0.61 0.03 0.11 0.43 0.02
OBC -0.04 -0.16  -0.01 -0.11 -0.40  -0.02
Gender dummies (Reference category: Female)
Male -0.88 -2.98°  -0.19 -0.74 246" -0.15
Age dummies (Reference category: Less than 35)
35to 49 -0.14 -0.68  -0.03 -0.17 -0.76  -0.03
50-64 -0.22 -0.89  -0.05 -0.22 -0.86  -0.05
Above 64 -0.01 -0.02  0.00 -0.01 -0.04  0.00
Education dummies (Reference category: Illiterate)
Primary -0.40 -1.40  -0.08 -0.56 -1.90™" -0.12
Middle -0.10 -0.37  -0.02 -0.14 -0.49  -0.03
Secondary 0.16 0.53 0.03 0.08 0.25 0.02
Graduation and above 0.60 1.91" 0.13 0.52 1.637* 0.11
Income dummies (Reference category: Quintile 1)
Quintile2 1.09 2517 0.23
Quintile3 1.13 276 0.23
Quintile4 0.93 2,187 0.19
QuintileS 1.10 2327 0.23
Occupation dummies (Reference category: Agricultural)
Livestock and fishing 0.21 0.64 0.04 0.25 0.73 0.05
Business 0.97 3.64°  0.21 0.93 3.40°  0.19
Labour and other -0.15 -045  -0.03 0.06 0.17 0.01
Job 0.53 1.66™ 0.11 0.57 1.79"" 0.12
Respondent income 0.00 3.33*  0.00 0.00 3.37°  0.00
Per capita family income 0.00 1.00 0.00
Wetland areas dummies (Reference category: Harike Wetland)
Nangal wetland 1.24 445 0.26 1.21 417"  0.25
Ropar wetland 0.75 3.13*  0.16 0.72 287" 0.15
_cons -1.26 -2.16™ -2.11 -3.05°
Pseudo R square 0.3639 0.3826
Number of observations 401 401

Note: *, ** and *** represent statistical significance level at 1, 5, and 10% levels, respectively

more likely to pay for the conservation of wetland in WTP among the three wetlands is the different
as compared to Harike and Ropar wetlands sample size from rural as well as urban areas. In
(significant at 1%). The reason behind the changes Harike wetland, the majority of respondents are
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selected from rural areas, whereas in Nangal and g

Ropar wetlands they are from the urban areas. The —é) + 5% 4 o
occupation and level of education greatly affect the Sl s : S =3 <=
WTP of the respondents for the conservation of the 8

wetland areas. <=: S| = § © = .
Not willing to pay for conservation (Protest o DT 4 o
beliefs) IR =R
Protest responses for WTP were received from 286 S| o

(71.3%) respondents out of a total of 401. In this Z|Z|l o & o = o
study, the protest belief is the unwillingness of the — o~
respondents to pay for the conservation of wetland & S g £ & %
areas. The respondents of the Harike wetland =1 It IR
accounted for the maximum number (89.4%), § 2 S B
followed by Ropar wetland (68.9%) and Nangal

wetland (39.5%). The result suggested that the protest 4+ T o 0 o
belief in the form of ‘wetland conservation is the X c(: A ol,? = 2
government responsibility’ was the main response ,54:

0f79.4% respondents of Harike, 39.3% of the Ropar ‘E‘ S rB S oo

and 13.9% of the Nangal wetlands (Table 5). The
rank of protest or zero response for the respondents
are as follows; its duty of government to pay for
conservation expanses > not worth to me > less
income hinders contribution > don’t believe that
respondent’s payment will help in stopping the
degradation of wetland areas.

This study explored community-based
conservation activities through WTP and protest
belief for three wetlands of Punjab and analyzed the
determining factors. The findings of this study are
consistent with previously available literature.
Previous studies have identified that education and
income significantly affect the stakeholder
consistency towards the WTP for the wetland
conservation programs (Yang et al. 2008, Vijayan et
al. 2015, Lagbas 2018). A study by Zhang et al.
(2011) examined that well educated people have
better knowledge about the ecological benefits as
compared to the less educated people. A study by
Zhu et al. (2016) evaluated that the participation of
farmers in the wetland restoration programs
increased by 10.6 % due to an increase in the level
of education. Similarly, other studies reported
positive impact of the education level on the
willingness to participate in the wetland renewal and
preservation in New England, Sanjiang National
Nature Reserve (China), coastal wetlands in
Bangladesh and Poyang Lake in China (Stevens et

Table 5. Reasons unwillingness to pay (protest belief) for the conservation of wetland
I don’t believe my payment will help in stopping the degradation of wetland areas 5

Reason for unwillingness to pay (protest belief) for conservation of wetland

Government should pay for such expenses
My less income hinders contribution

It is not worth anything to me
Other
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al. 1995, Zhang et al. 2011, Ghosh and Mondal 2013,
Zhu et al. 2016). The number of education years
affected the participation of people in the
conservation programs, due to awareness about the
threats and benefits related the wetland areas. In the
same way, in our results, the WTP for the
conservation and management of wetland can
increase by 0.60 among the graduated respondents.
Therefore, the policy maker should target improving
the level of education among the respondents living
around the wetlands.

Similar to the findings by Ghosh and Mondel
(2013), our result showed that the income had a
positive coefficient indicating that an increase in
household income can lead to more participation of
respondents in the conservation of wetlands. The
third most important variable that affects the WTP
for the conservation of wetlands is the occupation.
Several studies have examined that farm size as well
as farming experiences negatively affected the WTP
for the wetland restoration activities (Yu and Belcher
2011, Zhang et al. 2011). On the contrary, a study by
Ghosh and Mondal (2013) examined no relation
between the occupation and WTP.

Although this study has very carefully sampled
villages and analyzed the data and its findings are
corroborated by the available literature, there are
some limitations to this study. We selected villages
falling within a 1 km buffer around the wetland, while
the ecosystem services of the wetland cannot be
limited in terms of distance. Samples from wider
areas could have yielded different results.

CONCLUSION

The wetland ecosystem is one of the most productive
and dynamic systems of the earth’s surface as
compared to other existing ecosystems. However, at
present, the most productive ecosystem of earth’s
surface is under severe pressure due to activities like
encroachment for agricultural activities, dumping of
liquid and solid wastes, and siltation. Due to the
immense importance of wetlands for the present and
future needs of the local people and the sustainability
of the ecosystem, effective conservation measures
are needed. This study has focused on the WTP by
the local people who are the stakeholders and who
can play an effective role in the conservation of the

wetlands. Since local people are directly related to
the wetland ecosystem services, they will face
immediate benefits from the conservation or threats
due to the degradation of the wetlands system. The
perception of local people on the importance of
ecosystem services of the wetland and WTP for the
conservation Harike, Ropar and Nangal wetland
areas are immensely important. This study has
showed that the people who depend on the wetlands
for various goods and services are ready to contribute
in conservation programmes. However, they are not
willing when the conservation activities negatively
affect their livelihood. The amount per household
identified in this study can be a significant economic
contribution by the local people towards wetland
conservation efforts. Therefore, the future wetland
conservation and restoration programmes can be
more inclusive through community participation.
Effective management and participatory governance
are key to the protection of the wetlands.
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