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ABSTRACT 

Wetlands contribute to the national and local economies by producing resources, enabling recreational 

activities and providing other benefits, such as pollution control and flood protection. Although 

wetlands provide important services to society, but in many cases these services are typically not sold 

nor do they have market value. Wetland benefits can be estimated by several standard market and 

non-market valuation techniques. While it can be difficult to calculate all the economic as well non 

economic benefits/values provided by a wetland, it is possible to evaluate the major benefits of 

services provided by wetlands and assign a market value to these benefits through different methods. 

These amounts can be impressive. More than 10.86 millions Indians depend on rivers, wetlands, 

floodplains, estuaries, ponds and tanks for subsistence and market based fisheries. Though the 

absolute contribution of reverien fishes may not be huge in economic terms, it is a very much crucial 

component in livelihood and nutritional security of the rural as well urban India 

Keywords:  Total Economic Value, Economic Valuation of Manmade Reservoir, Pong dam Wetland. 

 

1 INTRODUCTION 

A water storage reservoir created in 1975 on the Beas River in the low foothills on the 

northern edge of the Indo-Gangetic plains known as Maharana Pratap Sagar is a well known 

wildlife sanctuary as well as wetland zone of Shiwalik hills. The RIS (Ramsar Information 

Sheet) notes that "at a time when wetlands in northern India are getting reduced due to 

extensive drainage and reclamation, the avian habitats formed by the creation of the Pong 

Dam assume a great significance". Given the site's location on the trans-Himalayan flyway, 

more than 220 bird species have been identified, with 54 species of waterfowl. Hydrological 

values include monsoon-season flood prevention, both in the surroundings and downstream 

due to water regulation, groundwater recharge, silt trapping and prevention of soil erosion; 

electricity is generated for the state of Himachal Pradesh and neighboring states, and 

irrigation water is being channeled to fertile areas of the Punjab and Rajasthan deserts. Low-

yield subsistence fishing existed prior to impoundment, but due to Dam formation, the fishing 

activity has grown up considerably. The Pong Dam wetland supports 27 fish species and the 

yield is increasing every year. More than 1800 fishermen have got direct employment and 

more than 1000 families get indirect benefits. A nature conservation education centre has 

been established on the island of Ransar/Ramsar.  

Economic Valuation of Wetland: Economic valuation is simply a technique to reveal how 

valuable the natural resource is to the general masses or to entire humanity. Generating 

economic values for the natural resource begins with an understanding of all the different 

advantages and services that the natural resource can provide. In order to identify these 

values, it can be useful to group them into following broad categories; 1) Providing services 

to earn livelihood like fisheries, forestry, medicinal, ornamental plants, transportation etc. 

(both subsistence and commercial); 2) Supporting human life (e.g. potable water, clean air, 

vegetables etc.); 3) Regulating other important ecosystems (e.g. grass beds, mud houses etc.); 

4) Having cultural significance and providing opportunities for recreation and tourism. 

Wetlands are rich ecosystems capable of providing range of goods and services of use to 

human habitations. The value of these goods and services represent use values. In the 

discussion of the total economic value (TEV) of wetland ecosystems, Barbier (1997) 
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distinguishes between direct and indirect use values. Brandon and Margoluis (1996) in their 

paper of Structuring Ecotourism Success noted that the distinguishing feature of ecotourism 

is that it benefits biodiversity conservation. 

In addition to the wetland‟s functions for biodiversity, the Pong Dam wetland supports 

numerous goods and services. For example, fishing, water sports activities, recreation 

activities, water for irrigation, increase in water level in surrounding areas, sediment 

retention, prevention of soil erosion, storm and flood protection, vegetation and crop 

cultivation, fungi and algae production and life -supporting to a wide variety of flora and 

fauna. There is a huge potential of development in and around the pong dam wetland. The 

commercialization of crop cultivation, transportation, medicinal and ornamental plants can 

generate millions of Rupees. Pong Dam wetland has sufficient potential for the production of 

medicinal and ornamental plants. An investigation into direct use values of the wetland 

showed dependence on fish, agricultural products, livestock farming, fuel wood and water 

etc. Three most important products of the Pong wetland are water, fish and agricultural 

produce along with supporting a rich bio-diversity and other ancillary cottage industries. The 

main goal of any economic valuation study is to quantify present and future economic 

benefits of wetland resources and services. Value is defined as the level of importance placed 

on the environment compared to other market goods. The economic value of any good or 

service is generally measured in terms of what we are willing to pay for the commodity less 

what it costs to supply it. Lipton et al. (1995) noted that economic value is a measure of what 

the maximum amount an individual is willing to forego in order to obtain some good, service, 

or state of the world. Wright (1995) begins by conducting a CVM survey to determine the 

value of coral reef quality to vacationers. 

Efficient uses of natural and environmental resources require knowledge of the value of these 

resources in various usages. Wetlands have many intrinsic values and function as well as uses 

by man e.g. food, water, grazing pastures for livestock‟s, sports material, tourism activities 

and also give support to high value bio-diversity such as flora and fauna. Spash et al. (2009) 

stressed that CVM has attracted considerable attention in the literature because of its ability 

to estimate option, existence and bequest values in addition to direct use values. Stevens 

(1991) also argued that CVM is the only technique capable of measuring existence values. 

Most CVM applications in developing countries have focused on water supplies and health 

and sanitation services and have shown that people are usually WTP for services if they make 

up less than 5 percent of household income (Garrod and Willis, 1999). So, to conclude CVM 

can be a useful tool for decision makers and to value resource that have traditionally been 

provided free of charge. Loewen and Kulshreshta (1995) used travel cost method (TCM) and 

CVM( Contingent Valuation Method) to estimate the economic value of the recreation 

experience at the Prince Albert National Park of Saskatchewan. The main purposes of their 

study were to estimate the economic benefit to society from recreation in the Prince Albert 

National Park and to analyze park user patterns and characteristics. NOAA (2006)
 
noted that 

environmental valuation is largely based on the assumption that individuals are willing to pay 

for environmental gains and, conversely, are willing to accept compensation for some 

environmental losses. George (2012)
 
conducted a study to assess the economic value of 

protecting artificial lakes. Hadker et.al (1997) estimated the willingness to pay for the 

maintenance and preservation of Borivli National Park using the Contingent Valuation (CV) 

method. Maharana (2000)
 
estimated WTP for the maintenance and conservation of the park 

Khangchendzonga National Park. Ramachandra (2001) made an attempt by using WTA to 

assess the restoration and management strategies of wetlands. Mukherjee (2008) conducted 

study on Gangetic flood plain of West Bengal wetlands and concluded that wetlands are used 

as multiple systems and have significant impacts on livelihood of the local population. Kumar 

et. al (2011) conducted a study on Chilika Wetland in India about community access and 
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benefit sharing and concluded that it is very crucial to improve local livelihood through 

benefit sharing and community access to wetland resource.  

The proper utilization of wetlands will provide a new hope for people, create more jobs and 

help to improve their local economies. Moreover, the theme of World Wetland Day 2014 was 

“Wetlands and Agriculture” has been highly supportive of sustainable and manageable 

wetlands. The world‟s growing demand for food put increasing pressures on the terrestrial 

and aquatic ecosystems. Biodiversity is crucial for food security. As wetlands have many 

direct values/benefits such as fish and agriculture land, other aquatic animals and plants and 

wetlands also associated with other attributes which have significant indirect values/benefits 

such as flood control, water purification and biodiversity. Therefore, identifying the 

wetland‟s benefit and functions is very important. However, it is difficult to estimate the 

value of all functions as well as benefits of wetland. Values of Pong Dam Wetland have been 

classified as: 

Classification of Economic Values of Pong Dam Wetland 

Total Economic Value = Use value + Non use value 

Use value = Direct Use value + Indirect Use Value + Option Value (including quasi option) 

A. Direct Use values of Wetland  

Consumptive use value  

a) Agriculture (Crop Cultivation) 

b) Fish 

c) Fuel Wood and Timber Collection 

d) Pastures 

e) Electricity 

Non consumptive Use values 

a) Recreation 

b) Aesthetic use 

c) Research & education 

d) Water transport 

B. Indirect Use values of Wetland 

 Biological values 

a) Water filtration 

b) Elgae & Marsh 

c) Water fowl or water birds 

 Physical values 

a) Water filtration 

b) Shoreline 

c) Flood control 

d) Protection from soil erosion 
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e) Micro climatic stabilization 

f) Life support to eco-system 

C. Option Value (Including Quasi Option) of wetland 

 Potential Uses (Direct as well as Indirect Uses) 

 Future Value of information about avoiding irreversible losses & leaving use and 

non benefits of wetland 

D. Non use values of Wetland 

 Existence value 

 Biodiversity value 

 Cultural Heritage Value 

 Bequest Values 

Keeping in view the importance of the wetland ecosystem and economic development 

perspective, the present study has been undertaken with the following objectives: 1) to study 

the major functions of Pongdam Wetland Eco System, 2) to identify and value the various 

benefits accrued to the people of surrounding areas, 3) to find out the total economic value of 

the Pongdam Wetland. 

 

2 DATABASE AND METHODOLOGY  

Altogether 402 villages fall in the periphery of the wetland. Out of 402 villages, 40 villages 

were selected which were just adjacent to wetland. A sample of 15 households/inhabitants 

from each village categorized as farmers, fishermen and other than farmers and fisherman 

were selected proportionately e.g. five from each category in each village. Simple random 

sampling technique was applied for the selection of respondents. Thus a sample of 600 

households/inhabitants of wetland and representative sample of 120 respondents were 

selected among the other stakeholders of the wetland. This included 50 tourists, 20 students 

from sports academy, 5 officials from each of the wildlife, B.B.M.B. sports academy and 

fisheries department, and 25 respondents engaged in small scale and cottage industries. Due 

representation were given to the age group above 15 years while selecting the sampled 

respondents but a few students  in age group of 13-15 from sports academy were also 

interviewed. A total of 720 respondents were selected for achieving the said objective of the 

study by giving due representation to all categories of stakeholders. This sample survey 

included only those permanent inhabitants whose land has been acquired by B.B.M.B and 

they were illegal occupants and cultivators of the B.B.M.B. land. Detailed information was 

obtained through well-structured/ designed schedule which was divided into two sections -1) 

first section was designed to study the socio-economy and the dependence on the wetland of 

the sampled respondents in vicinity of the wetland-2) their willingness to pay for wetland 

conservation as well as restoration but this paper focuses only on the estimation of economic 

benefits/value of the Pongdam wetland in terms of crop cultivation or say harvesting of food 

products, timber for fuel or for construction, value of grazing animals on the wetland, value 

of fish collected from wetland and in calculating the value of non-consumptive uses, the 

enjoyment of recreational and cultural activities. The value of the recreation and cultural 

activities have been calculated through willingness to pay by the households as an entry fee 

and willingness to pay for conservation of the wetland, whereas for tourists its recreation 
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value has been accessed using the Travel Cost Method as there is zero travel cost for the local 

inhabitants who were interviewed for this study. Statistical techniques like simple aggregates, 

averages and percentage ratio have been used to derive appropriate inferences and to carry 

out elaborative analysis of the study Data has been analyzed by using statistical package for 

social sciences (SPSS). 

 

3 RESULTS AND DISCUSSION 

Direct Economic Benefits of Pong Dam Wetland to the Sample households 

 

Agriculture/Crop cultivation : Out of selected 200 sample farmers, 173 farmers( i.e. app. 

87 percent) farmers have been generating revenue/ income worth INR 30,55,560 during the 

year 2010-11 through cultivation and production of pulses and vegetables in the wetland 

catchment area and in case of cereals( wheat, maize and rice), total value generated is INR 

28,27,610 for 200 farmers. Whereas in case of fishermen total value estimated for cultivation 

is INR 75,70,070 of cereals, vegetables, wheat, maize and rice including fodder from the 

wetland. To estimate the value of pulses and vegetables, market prices of these products as 

prevalent in the local market during the year 2010-11 has been taken into consideration. 

During field visits, it was also found that most of the fishermen were landless and only a few 

found prosperous. Out of 200 sample fishermen, 154 were found cultivating on BBMB land 

and thus generated a revenue of INR 1,89,460 through production of pulses and vegetables. 

The third category of sample respondents recorded total economic benefits from crop 

cultivation, that is, cereals, pulses and vegetables including fodder worth INR 19,56,450. 

Thus the total revenue generated from pulses and vegetable cultivation was INR 33,68,160 

for all three categories of sample respondents whereas, in case of cereals(wheat, maize and 

rice) it was INR 49,75,710. It is worthwhile to mention here that during field visits it was 

revealed that wheat and rice are the two main crops being cultivated primarily on the wetland 

area.  

 

Fishing: During field visits, out of 200 sample farmers, 24 farmers were found actively 

engaged in fishing activities and these farmers generated revenue through fish collection from 

the wetland of worth INR 13,44,500 (Table:1). As mentioned earlier the fishing activity is 

restricted to ten months only. Reason being for two months i.e. June & July the fishing is 

restricted as it is declared as fish breeding period and fishing during this period is prohibited. 

Hence, income/ revenue are calculated only for ten months. In case of fishermen, total fish 

collection recorded worth INR 80,20,660 during the year 2010-11 and for the third category 

of sample respondents the value estimated was worth INR 1,48,800 for three households. As 

per data obtained from fisheries department, total fish production in 2009-10 was recorded 

421.4 metric tons (app.) from Pong Wetland. The total fish collection worth INR 95,13,960 

registered during the year 2010-11 by all three category of sample respondents and the 

department of fisheries has earned INR 3,69,20,389 in the form of revenue. The Department 

of Fisheries charges 15 percent of net sales from the registered fishermen societies in form of 

royalties. The reservoir catches are now dominated with catfishes like Singhara and Masheer 

and the fish production has been recorded as 285.99 tonnes during 2011-12.  
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Table 1 

Direct Economic Value from Wetland to Sample Households 

Wetland Goods 

and Services/ 

Direct Use Value 

Valuation 

Method 

Economic Value/ 

Benefits to the 

Farmers ( 

During the year 

2011) 

Economic Value/ 

Benefits to Fishermen 

(During the year 2011) 

Economic Benefits 

to Other than 

farmers and 

fishermen ( During 

the year 2011) 

Value of Pulses 

and Vegetables 

Market price 

(at current 

price 2010-11) 

30,55,560 

( for 173 farmers) 

1,89,460  

( for 45 fishermen out 

of 154 fishermen) 

1,23,140 (for 94 

 Value of cereals 

(Wheat, Maize 

and Rice) 

Market price 

(M.S.P 2010-

11) 

28,27,610 

( for 200 farmers) 

5,13,450  

( for 154 fishermen) 

16,34,650  

(for 200 households) 

 Value of  

1)Fuel wood and 

2)Timber 

 Market Price 

(open market 

price 2010-11) 

1) 2,26,980  

( for 200 farmers) 

2)1,20,500 

1) 2,65,260 

( for 200 fishermen) 

2)1,560 

1) 97,990 

(for 173 households) 

2) 66,500 

Value of Fodder 

Collection 

Market Price 3,48,586 

( for 200 farmers) 

54,160 

( for 36 fishermen) 

1,98,660 

(for 166 families) 

Value of fish 

Catch 

 Average 

Market price 

of different 

kinds of Fish ( 

AP.160 /Kg) 

13,44,500  

(24 farmers 10 

months) 

80,20,660  

(for 200 fishermen ) 

1,48,800  

(for 3 households) 

Value of Milk 

(total production 

2584 ltrs. per 

day) 

Market Price 

 ( INR20 / 

litre) 

27960  

(per day for 200 

farmers) 

3160( per day for 36 

families) 

20560 ( per day for 

166 families) 

 

Income from 

vending activities 

and shops in the 

vicinity of the 

wetland / selling 

around bank of 

lake or in tourists 

spots around the 

lake  

 Income 

method  

1,95,300 ( for 31 

farmers/ month ) 

5,58,210(for 89 

fishermen per month ) 

 

39600 (6 households 

per month) 

Total Income 

from wetland to 

the sample 

household 

respondents 

 Through 

different 

Methods 

  19,56,458 

Source: Primary Probe 

Fuel wood: This is also an important day to day economic activity of Pong Dam surrounding 

area. If they do not get the fuel wood from the forest surrounding wetland, they will have to 

pay the price for the fuel to cook food and other household chores. We can access the value 

of the fuel wood taking into consideration the market price of fuel wood in that particular 

area and alternative cost method was also a choice but since market price of the pack of the 

fuel wood was available, so market valuation of fuel wood/ timber for construction has been 

considered. Although wetland and adjoining area is a restricted area but, still people of 

surrounding area fetch/ collect timber for house hold purpose. The total fuel wood collected 

from wetland catchment area by all three categories of sample respondents was worth INR 

5,90,230 and the wood used as timber was worth INR 1,88,560 Sample fishermen were found 

more dependent on the wetland for fuel wood collection for day to day domestic purpose. 

Whereas farmers collected timber wood from wetland for making Cattle Sheds /household 

furniture and other use worth INR 1, 20,500 which is the highest extract of timber wood 

among the sample categories and out of the third category of sample respondents, that is, 
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other than farmers and fishermen, 173 were reported to have collected fuel wood and timber 

wood worth INR 1,64,490. 

Pastures/Grazing by Gujjars and Gaddis: The Gujjars and the Gaddis are nomadic tribes 

and move in search of better fodder for the livestock temporarily reside in and around the 

wetland and their cattle graze in the dam area during monsoon season. This draw down area 

of the Pong reservoir is captured by these nomadic grazers mostly during the month of April 

to July every year. People from other areas also leave many stray cattle in the fringe area. 

This leads to an average herd strength of about 11120 numbers of cows, buffaloes, horses, 

sheep, goat, etc. has been recorded by the Department of Wildlife Nagrota Surian, in the core 

zone of sanctuary as well as wetland area. Though the area is under BBMB, but due to lack of 

proper surveillance of the land and un-defined open surroundings around the Pong Dam, 

Sihal, Guglara, Nagrota Surian, Dhameta, Bara (Dehra), Dada Sibba etc. high intensity of 

illegal grazing has been noticed during the field visits and it has also been noticed that there 

have been incidents of threat to the biodiversity besides fear of spread of contagious diseases, 

contamination of lake water, deterioration of aquatic ecosystem, fish culture etc. There is no 

comprehensive study about the carrying capacity of the birds of different species according to 

their habits and habitats. The total number of cow and buffalo population of nomadic Gujjars 

and Gaddis had been counted at 1130 (approx.) during field visits made in Mid May, 2010. 

Here, the consumption rate was approximately fixed at 8 kilo gram of grass per cattle per 

feed after confirming with the farmers of the area. If they fed for 120 days from June till 

September at the rate of INR 8 per kilo gram then the amount valued is INR 82,44,480. In 

local markets green fodder can be purchased at INR 8 per kilo gram (Wildlife Department 

Calculation; Nagrota Surian). 

Fodder Collection: Market price method has been used in estimation of dependence of 

livestock on the wetland. Whereas fodder worth INR 3,48,586/- collected from the vicinity of 

wetland by the 200 sample farmer respondents. Total value estimated from the wetland 

fodder cultivation (like bajra, barseem, charry sarso, pattie- beol etc.) for 36 fishermen found 

in possession of live stock collected fodder of worth INR 54,160/- and 66 families from third 

category of respondents found in possession of live stock collected fodder worth INR 

1,98,660 during the year 2010-11 and the total of INR 6,01,406 for the sample farmers               

( Table 1). 

Milk Production: There were 402 sample respondents whose livestock is entirely dependent 

upon the wetland, have yielded milk worth INR 51,680 per day during peak period. If the 

alternate benefit method is applied, the value of the milk can be calculated among the direct 

benefit/ economic value of the wetland.                     (Table 1). 

Income from Vending activities and shops in the vicinity of the wetland :Further, it can 

be concluded from the data analysis that income from the vending activities like selling 

Chanaa Bhatura, Gol Gappas etc. and shops( only those engaged in selling of snacks, soft 

drinks etc. especially to the tourists in the vicinity of the wetland taken into account. Using 

income method, INR 1,95,300 worth of income estimated for 31 farmers those engaged in the 

vending activities and shops in the vicinity of the wetland or selling around bank of lake or in 

tourist‟s spots around the pong lake( Table 1). It is also noticed that more fishermen are 

engaged in the vending activities in comparison to other two categories of the respondents. It 

is found that those 89 fishermen (nearly 46 percent) respondents are engaged in vending 

activities. It is observed during the field visits that fishermen are generating their additional 

sources of income through vending activities. 
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Table 2 

Total Economic Value from Pong Dam Wetland to Sample Household 

Wetland Goods & Service Valuation Method Economic Value In a year (INR) 

Crop Cultivation Market Price Method 83,43,870/per year 

Vegetation and Pulses Market Price Method 33,68,160/per year 

Cereals( wheat, maize and rice) Market Price Method 49,75,710/per year 

Fishing Market Price Method 95,13,960/per year 

Fuel wood and timber collection from wetland Market Price Method 7,78,790/per year 

Grazing & fodder collection Market Price Method 6,01,406/per year 

Livestock (Milk Production) Alternate benefit Method 1,88,63,200/per year 

Income to Vendors and Shop Keepers Income method 7,93,110/per year 

Total Economic Value( Only direct use value) Different Source 4,72,38,206/per year 

 Average Income from Wetland to households  - 78,730.34/per year 

Source: Primary Probe 

The total economic value generated through the use of wetland to the sample household 

respondents has been calculated to amount of INR 4,72,38,206 per year. On an average per 

household generated benefit from the wetland worth INR 78,730.34/per year (Table 2). 

Direct Use Values / Direct Economic Benefits of Pong Dam Wetland to other 

Stakeholders 

Electricity Generation (BBMB): There are six units for electricity generations in Pong dam 

each having a capacity of 60 MW (mega watt). The total capacity of dam is 360 MW (mega 

watt) when it was installed and now it is upgraded to 396 MW. If the unit price of the 

electricity is assumed as INR 3, then the value of the electricity generated by the B.B.M.B. 

from Pong dam is INR 1188 for 396MW which is approximately equal to INR 1188*e
6
 for 

one hour of running time. B.B.M.B. has generated the revenue through electricity worth 

rupees approximately of INR 200 crore during the year 2011(March ending). It can be said 

that B.B.M.B. projects have brought about socio-economic upliftment of the region by way 

of enhanced industrialization & employment opportunities, better energy and irrigation 

facilities, ecological protection and improvement due to devastation possible by flood and 

control measures. The government of the Himachal Pradesh has a 7.19 percent share in 

electricity generation. The increase of 151 mw will provide over 70 crore million units of 

power to the state additional revenue of over INR 200 crore annually (Table 5). 

Water Transportation: Another mode of viable transportation is through ferries which are 

operational in and around the Pong wet land area and is being used by the local inhabitants 

very frequently as it suits their pockets. The Ferry Act also provides for a nominal ferry 

charges ranging from INR 10 – INR 15 depending upon the distance. This mode of 

transportation is being adopted by the people as it is a viable option for the reason being that 

it cut shorts the time as well as fare charges which are huge in terms of road transportation. 

On an average 20-30 people commutes daily (as revealed by Wildlife department and owners 

of ferries during field visits) through this mode of transportation. This ultimately results in 

generation of average income of INR 200-300 per day to ferry owners. To compare the fare 

charges through road and water there is a considerable gab. To cover a distance of 40 

Kilometers through roads, the people have to shell out  app. INR 35 whereas for similar 

distance through water transportation people shell  out only INR 10  to INR 15 which clearly 

depicts their savings viz-a-viz income in terms of money as well as time. (Source: Primary 

Probe).  

Irrigation: As such no irrigation facility has been provided by BBMB from the Pong Lake to 

the adjoining fields, but as the water level of this area is high, hence there is no need of 

artificial irrigation as the water level is adequate to suffice the needs of agriculture activity. 

This fact was also revealed by some of the respondents that the water level is available within 

8-10 ft. from the surface level & boring is handy activity to cater to their daily & agro needs. 
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Here in this study value of irrigation to the sample households is not calculated. But the dam 

was mainly constructed for downstream irrigation and hydropower. The value of the 

downstream irrigation was obtained from BBMB. The irrigation facilities to Punjab, 

Hariyana and Rajasthan has been extended. The total benefit has been recorded by BBMB 

through irrigation has been recorded around INR. 350 crore (Secondary Sources – BBMB). 

Gharats/Chakkis (water flour mills) and other Cottage industries: In the present study 25 

people have been covered for the purpose of estimation of income through cottage industries 

in the wetland area. These sample respondents were using the wetland for making pots, mud 

cakes, selling produce from wetland of medicinal plants, using wood for making furniture as 

well as cattle sheds, selling bamboos and running gharats etc. in the wetland area.  

Table 3 

Direct Values from Wetland to other Stakeholders 
Stakeholders Sources/Methods Economic Value 

In a year (INR) 

Pastures/Grazing by Gujjars and 

Gaddis 

Secondary sources INR 82, 44,480 

Retention of Nutrients Alternate Cost Method (secondary sources) INR 3.60 million 

1) Income generation through cottage 

industry(other activities)* 

2)Gharats/Chakkis (Floor mills) 

Market price 

  

Primary Source 

1)INR 3,26,000 

  

2)INR2,20,000/ per 

year 

Munjha Secondary Sources  INR.38.25 lacs/ 

per year 

Average Income from cottage 

industry of sample respondents 

 ------  INR 21840/ 

Source: Primary data and secondary sources (Respective departmental reports) 

According to rough estimates, there are nearly 8 water flour mills operational in the vicinity 

of the Pong Dam Wetland area. These Gharats are used for grinding wheat, rice, pulses and 

maize and also to extract oil. Only the owners of 4 Gharats were available for interview for 

the purpose of the economic valuation of the wetland in the vicinity of the Pong Dam 

wetland. This is a seasonal activity depending upon the monsoon level and during the rainy 

season gharattis stop this activity and switch over to other economic activity. Economic 

condition of these gharattis are not comparatively so good. The average income of the 4 

gharats has been calculated through the income method. On an average a gharattis during 

peak season earns INR 5000 to INR 6000 per month in terms of cash and kind but as 

mentioned earlier this activity is a seasonal activity and gharats remained closed during the 

monsoon period. The average income of four gharattis has been recorded INR 5500 and total 

income for four gharattis from the wetland for ten months has been calculated INR 2,20,000 

during the year 2010-11. For other activities, total income has been calculated of INR 3,26, 

000 through selling of medicinal plants, pot making , Mud Cake ( Kacchi Brick) , pickle 

making and Pappads and selling of bamboos from the wetland( Table 3).  

Retention of Nutrients: The retention of nutrients was difficult to estimate as there was no 

information on the major nutrients of the Pong Dam Wetland. However, an amount of INR 

3.6 million has been estimated for the nutrients through the cost of fertilizer required for 

cultivation on the shore line thereby emphasis the indirect values provided by the Pong Dam 

Wetland.(Source: Department of Science and Technology, H.P.). 

Saccharum Munja: The harvested plant parts were assessed through an extensive field 

survey. The major uses of these plants were – crop protection, production of mats, thatching 

purpose and paper making. The pure stands of Saccharum munja were present in 

approximately 170 hectares. The local inhabitants harvest Saccharum munja for its culms. 

The yield of munja is sold to the local traders who make mats etc, and also to mukerian paper 
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mill. A single bundle of grass weighing one quintal culms is sold at the rate of Rs. 65(market 

Price) and cost involved in harvesting is INR 20/quintal. On an average the yield of 

Saccharum munja plans on the selected households was found to be 500 qutls/ha. The total 

cost involved in the harvesting of Saccharum munja from the wetland area was estimated at 

INR 17 lacs and the net returns were estimated at INR 38.25 lacs (Source: Wildlife 

Department). 

Fisheries Department: Prior to the impoundment of the river Beas, a subsistence fishery of 

in consequential nature existed in the river and adjoining streams and the average catch 

hardly exceeded 2-4 kg per fisherman per day, but with the creation of the reservoir, a 

lucrative fishery started attracting large number of fishermen and the oustees who had no 

other viable means of livelihood. The commercial fishing in the reservoir was initiated soon 

after. The total catch during the first year of fishing operation was 98 tonnes and increased 

progressively attaining a peak of 779 tones (1987-1988), fluctuating within a narrow range of 

443-596 tonnes. The catches of Mahseer in the reservoir has shown remarkable consistency 

during the past 10 years and landings have fluctuated between 50-80 tonnes. The highest 

catches of Mahseer were recorded during 1997- 98. Pong Dam is probably the only reservoir 

in the country, which provides for the opportunity of Mahseer angling. There are 15 

registered fishing societies in and around Pong wetland engaged inter-alia in fish trade. As 

per the records of fisheries department fish worth INR 3,69,20,389 has been sold during 

2009-10 and INR 55,38,157 at the rate of 15 percent in form of royalty is transferred to the 

government( Table 5).  

Water Sports Academy: There is great opportunity for lovers of water sports at the pong 

lake. This reservoir of the dam is 42 km in length and 2 km in width on the Beas River. There 

is swimming, canoeing, rowing, sailing, and water skiing –all competitive events. Training is 

also imparted in water safety and rescue measures. It has world class facilities for the 

participants in swimming, water skiing, white water rafting, canoeing and kayaking. The 

Pong Lake provides vast opportunities for the promotion of adventurous tourism such as 

water sports namely yachting, canoeing, surfing, water skiing, boat racing, swimming etc. 

Four islands i.e. Rancer, Karu, Kajal-ka-tapu and Jatan-da-kawal have good potential of 

tourism. Sports Academy has 55 courses in water sports and each course is of 14 days 

duration. 1487 students found enrolled for different courses (as per the official records of the 

sports academy) during the year 2010. During the year 2010(ending March) sports academy 

generated revenue worth INR 48 lacs through different courses. As per the official records of 

the sports academy INR 32 lakhs have been spent on the diet, petrol, oil, wages, maintenance 

and other miscellaneous activities. In Sports Academy modern infrastructure facilities have 

been created with a 75 bed hostel and 10 suit rest house. It is said to be only centre of this 

type in the country. It has 19 doormetry,10 cubical, 6 attached bedroom, 1 dining hall and a 

large open space which is big attraction for the tourists. Around 1500 students join sports 

academy every year. Coaching fee varies with status of being Himachalis and Non – 

Himachalis as well international. Course fee for all foreigners is INR 5300 for basic course 

and INR 15900 for advance course. The tourist activities are open mainly from April – June. 

Being a regional water sport centre following are the activities that are available for tourists: 

Activities – Rowing for 100/hr, Swimming for 500/hr for a group of 20 people. Row boats( 

family) for 200/ hr and Pedal Boats too for 200/ hr for four-seater. Following Table 4 shows 

the structure of different course fee. 

 

 

 

 



Economic Valuation of Pong Dam Wetland 

ENVISION - International Journal of Commerce and Management, Vol. (9), 2015 Page | 82  

 

Table 4 

Structure of Different Course Fees 

Name of Course/ 

Activity 

Fee for 

Himanchalis(INR) 

Fee for Non-

Himanchalis(INR) 

Fee for 

Foreigners(INR) 

Basic Course 3300 3900 5300 

Advance course 3900 4900 15900 

River Rafting 5500 5800 6700 

        Source: Water Sports Academy 

Wild Life Department: The wild life department is generating revenue through guest house 

charges and by undertaking various projects financed by national and international agencies 

as well as supporting tourism activities like guiding the tourist as well as providing motor 

boats as this department has maintained 3–4 motor boats for keeping vigilance on poaching 

activities and promoting tourism from wildlife point of view. In this way, wildlife generated 

revenue after meeting all the expenditure incurred on promoting wildlife as well as tourism of 

worth INR 1,14,660 for the year 2010-11.Here is a need to mention that all the activities 

relating to tourism are managed at local level by the Wild life Department, Nagrota Surian. 

Bhakra Beas Management Board (BBMB): The Bhakra Beas Management Board (BBMB) 

is a major stakeholder of Pong Dam wetland as a owner of land under the wetland area. 

BBMB earns revenue through power generation and accommodating the guest in its guest 

house who visit the wetland for recreational or for some other purposes. There are 20 rooms 

in Guest house. Room charges vary with status of being on duty and type of duty/ purpose of 

visit. A charge for single bed room was INR 30 for person on duty and for others INR 60. 

During the year 1
st
 January 2009 to 31

st
 December 2009 total number of tourists stayed at 

BBMB guest house was 2709. Whereas at the time of field visit at BBMB office, information 

about the first quarter was available and it is recorded as 688 number of tourists and It has 

been reported that BBMB guest house generated revenue through guest accommodation of 

INR 29,35 50 during the year 2010-11.  

Department wise income from the Pong Dam Wetland: The Pong Dam Wetland has been 

a major source of income or revenue generation for the different government departments 

who are the major beneficiaries among other stakeholders of the area. These are BBMB, 

fisheries Department of Himachal Pradesh, Sports Academy, the Wild life Department etc. 

and these departments generated approximately INR 551 Crore of revenue from this wetland. 

Table 5 

Economic Values of the Pong Dam Wetland for Other Stakeholders 

Stakeholders Method Economic Value In a year (INR) 

BBMB (Electricity) Secondary Sources 200 Cr (as on 31.3.2010) 

Fisheries Department Secondary Sources 55,38,157 (as on 31.3.2010) 

Sports Academy Secondary Sources 4,800,000 (as on 31.3.2010) 

Wild-life Department Secondary Sources  INR 1,14,660 (as on 31.3.2010) 

BBMB (Guest House) Secondary Sources  INR 2,93,550 (as on 31.3.2010) 

Down Scream Irrigation Secondary Sources INR 350 Cr (as on 31.3.2010) 

Total Economic Value  5,51,04,52,817 or 551 Cr(app.) 

Source: Various government departments of H.P. 

Recreational and Religious values of the Pong Dam Wetland: Here an attempt has been 

made to calculate the recreation and aesthetic values of pong dam wetland using Travel Cost 

Method (TCM). Only tourists have been considered for the purpose of estimating the tourism 

and recreational values of the wetland. A sample of 50 tourists respondents have been 

selected for this purpose using simple random sampling technique. The money these tourists 

had spent for the visiting particularly and in general the Pong Dam Lake has been taken into 

consideration. Generally tourists visit Kangra District of Himachal Pradesh throughout the 

year for religious and historical places of repute, like Tibetan Temple (McLeodganj), Fort 

Nagarkot, Pragrapur (Pong Dam Area), Rani Ki Baoli (Pong Dam Area), Baijnath Temple, 
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Jawala ji Shrine, Masroor Rock Temple (Archeological Survey of India site and neo-litchi 

temple site), Brajeshwari Temple Shire, Trilokpur Temple (Nurpur), Chamunda Devi Shrine, 

Forts at Nurpur, Trilokpur, Anderetta Art Gallery (historical Kangra paintings), Kangra Art 

Museum, Herbal tea gardens (Palampur), Water soprts activities viz., rafting, canoeing, 

kayaking, parasailing (air and water), cliff jumping, swimming at sports academy and for 

research, education and recreation purposes. Mountaineering attractions viz., Rock climbing, 

rappelling, trekking etc. During the year 15,05,489 national visitors and 9744 foreign tourists 

visited the Kangra District. In total 15,46,677 tourists visited District Kangra. (Source: 

Ministry of Tourism; Final Report for Himachal Pradesh- Tourism Survey, April-2011 – 

March 2012)It was found during field visit that nearly 50 percent of the families have come 

specifically for the sole purpose of visiting the Pong Dam wetland while for others it was 

general visit, meaning thereby they included the visit as part of their visit to religious and 

historic places of Kangra District of Himachal Pradesh. In order to calculate the recreation 

and aesthetic value for the sample tourists/visitors an attempt has been made to calculate the 

value using „Travel Cost‟ method‟ as an attribute of recreational activity. The sample 

respondents have been broadly categorized as the foreign tourists and domestic tourists along 

with their purpose of visit to Pong Dam Wetland site. It also transpires from the table that 

most of the sample foreign tourists preferred to stay in hotels situated in the vicinity of the 

wetland, rather than in the guest houses. Average size of families of national sample tourists 

accompanying to the wetland site was 3.7 and that of foreigner tourist was 2.2. 

Table 6 

Recreational and Religious values from the Pong Dam Wetland 

Particulars 
No. of sample foreign 

Tourists/visitors 

No. of sample national 

Tourists/visitors Total sample 

Respondents 
Purpose of visit Leisure 

Non- 

Leisure 
Leisure 

Non- 

Leisure 

Overnight visit 8 0 11 8 27 

Same day visit 5 0 14 4 23 

Average No. of family 

members accompanied  
2.3 0 3.8 2.5 138 

Average Expenditure/ per 

person (INR) 
9750 0 1757 550 3070.40 

Average no. of visits 1.1 0 1.3 3.4 (1.8) 

Stay at BBMB guest house/per 

family 
0 0 3 2 5 

Stay at Wildlife guest 

house/per family  
1 0 2 2 5 

Stay at PWD guest house/ per 

family 
0 0 2 0 2 

„Home Stay‟ Rest Houses/per 

family 
1 0 1 0 2 

Stay at Hotels/ per family 6 0 3 0 9 

Total travel cost/expenditure 2,92,500 0 1,66,915 16,500 475915 

Total sample respondents 13 0 25 12 50 

Source: Primary Probe 

The total travel cost to the wetland site of 50 tourist comes out to be INR 4,75,915 for the 

present visit. This value can inferred as recreational value to the tourists. Average 

Expenditure, per person, by the sample foreign tourist was INR 9750 as compared to INR 

1757 by the domestic sample tourists who had come for leisure and recreation purpose and 

INR 550 for non-leisure purposes. 

Amusement Parks & Tourist attractions: There are lots of tourist attraction in and around 

the surrounding area of Pong Dam viz. a rock garden created by Nek Chand( creator of rock 

garden, Chandigarh) inaugurated in 1976 is a major tourist attraction. Many Herbal gardens 
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have also been created on wasteland of BBMB at Talwara to attract the research scholars viz- 

a- viz. to utilize the waste land. There is an old Shiva temple and a well in village Sri Pandain 

in the dam area said to have been constructed by the Pandavas. One has to go 50 steps down 

to fetch water from this well. A fair is also held annually on Shivratri at this old temple and is 

visited by a large number of people from local as well as adjoining areas. A very few 

tourist/visitors(only two families(national tourists) were seen at Children Park on the day of 

visit to Pong dam and fisheries department . They were interviewed in a group and asked 

about their W.T.P INR 10/- per visit as an entry/ amusement fee for the upkeep of park. They 

agreed to pay INR 10/- as an entry cum amusement fee. But when the entry fee increased to 

INR 20/-, they disagreed to pay INR 20. It was also informed by the caretakers that these 

parks are more frequently visited by the people on week end‟s and holidays. It has been 

revealed by the concerned officials that on an average 50 people visit said parks on 

weekend‟s and an amount of INR 500 may be realized as revenue. Together this amount may 

lead to a handsome amount for the authorities for upkeep and overall development of the 

area. While calculating the economic valuation of the wetland area, this fee has not been 

considered as this amount is meager and non- approachability to the tourist at this point of the 

attraction as well as at the other places. At Masroor temple, there is already entry fee for 

national as well as international tourists and per day revenue generation depends upon the 

rate of tourist‟s arrival. At the time of visit at Masroor temple, it has been observed that 

tourists were happily paying the said amount and they were asked if this is doubled e.g. from 

INR 5 to INR 10, were you ready to Pay, they were agreed without any reluctance. In this 

study, the Travel expenditure incurred by these Tourists is used as proxy variable to calculate 

use values of the wetland. Willingness to pay for the wetland conservation has been used as 

proxy variable for estimation of Economic value for the officials from wildlife department, 

BBMB, Water Sports and Fisheries department as well as the persons employed/engaged in 

cottage industry and the researchers. The conservation value for this category of stakeholders 

had been estimated as INR 204 per respondent through their average willingness to Pay. 

Estimation of Aesthetic/ Non-Consumptive Values: In the study, the willingness to pay 

(WTP) for wildlife biodiversity and recreational benefits have also been elicited from the 

local people surrounding the wetland area. Applying valuation techniques requires an 

understanding of the economic concept of willingness to pay (WTP) i.e. voluntary 

contribution by an individual for using/utilizing the benefits from the wetland resources, 

which is the basis for economic valuation of any good or service. In a competitive economy, 

with no distortions to the price mechanism, one can assume that market prices reflect the 

willingness to pay for goods and services. For those direct use values which primarily involve 

harvesting of wetland resources, market prices should serve adequately as measures of value. 

However, two complications can arise in conjunction with the use of market prices for this 

purpose. First, 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. However, one should be cautious in 

using shadow prices in place of market prices. A second complication is that many wetland 

values are not directly reflected in market prices at all. 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 estimate 

directly willingness to pay. For calculating recreational values for households through stated 

preferences method using willingness to pay entry fee to enjoy the benefits of the wetland has 
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been calculated. Out of the 600 households surveyed, 407 households agreed for 

payment/contributing INR 50 or more as utilization fee to enjoy the benefits of the wetland 

while a very few (32) did not want to pay/contribute anything in the name of utilization fee to 

enjoy the beauty/benefit of the wetland and 161 households agreed for payment of entry fee 

INR 25. Among the Fishermen category, all the fishermen were ready to pay the bid amount 

and in addition they added that whatever society may fix as just and reasonable amount as 

contributory fund for use of the wetland resource provided that the same be utilized for 

preserving the wetland resources in letter and spirit and a system of checks and balances be 

evolved to minimize embezzlement of funds by such society so constituted. All of the 

fishermen wanted the wetland resources be preserved so that their livelihood should remain 

intact and that they could earn something for their very subsistence. In this way, the non- 

value/ non consumptive is calculated as INR 24,375 through Bidding price of the wetland 

which is fixed in accordance with capacity to pay society as a whole. Average willing to pay 

for non-consumptive uses of the wetland is INR 40.63 which is very low ( Primary Probe).  

Table 7 

Total Economic Value of Pong Dam Wetland 

 Total Economic Value of Pong Dam Wetland ( Per Year) 

Direct Use Value  INR 557,38,86,503/- or 557 Crore (app.) 

Non- Use Values   INR 5,00,290 

Total Economic Value  INR 557,43,86,793 

 

4 CONCLUSION 

The total economic value of the Pong Dam Wetland can be arrived at by a combination of the 

Direct Use value, Indirect Use value, Option or future use value and Non use value, meaning 

thereby the total of the benefits derived either directly or indirectly from the Pong Dam 

Wetland. In the present study the major focus has been given on the direct values of the Pong 

Dam Wetland due to paucity of time, manpower, funds and technical or scientific knowledge 

which was required to cover more than 40 villages of the Pong Dam vicinity. The scientific 

and physical values have not been considered in this study. The Direct use values are those 

which the people consume directly from the Pong Dam Wetland viz. Fish, electricity, water, 

paddy, wheat, maize, fuel wood, timber, recreational activities, water sports, rafting etc. The 

Direct Use values can further be categorized broadly into two parts; consumptive and non-

consumptive use values, meaning there by the benefits and produce being consumed directly 

by the people of the surrounding areas in the form of crop cultivation in form of vegetables, 

cereals and pulses, fish, fuel wood, grass, timber etc. which forms the part and parcel of their 

bare subsistence and the Indirect Use values are utilized by the local populace, tourists etc. in 

the form of water sports, bird viewing, research and educational activities, rafting, boating 

etc. Further the indirect values of the Pong Dam can be categorized broadly into biological or 

scientific values and physical values. It means that though these values do not have direct 

benefit or impact on the flora and fauna of the Pong Dam Wetland but are of considerable 

importance. The benefits derived from these can be summarized as protection from soil 

erosion, water filtration and purification, medicinal plants, migratory birds, micro climatic 

stabilization, life support ecosystems etc. These indirect benefits leave a considerable impact 

on the lives of the people living in and around the local villages. Though the indirect benefits 

and values derived from the Pong Dam Wetland are of significant importance yet the direct 

benefits and values far outnumbered the indirect benefits. To ascertain the exact valuation of 

every attribute and functions of wetland is very difficult task and paucity of time restricted 

the exact valuation of some of benefits and functions of the Pong Dam Wetland. But here an 

attempt has been made to estimate the economic value/ benefit to the habitats of Pong Dam 

wetland from Agriculture, Fishing and Grazing of the animals on the wetland as other 
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benefits in the form of direct or indirect employment on the or from the wetland. 600 

household respondents generated the benefit of INR 4,72,38,206/- per year in the form of 

crop cultivation, Vegetation and Pulses, Cereals (wheat, maize, and rice), Grazing and fodder 

collection, Fuel wood and timber collection from wetland area, Milk production and fishing 

including the income to venders and shopkeepers in vicinity of the wetland by selling goods 

to the tourists and others in the vicinity. Other stakeholders like BBMB, Fisheries 

department, Water Sports Academy and Wildlife department had generated through various 

activities including the downstream irrigation INR 55,10,76,367. For calculating the 

recreation value for the tourists, it has been calculated using TCM and as INR of 4,75,915 for 

50 national and international tourists. If the eco-tourism is managed through the local 

registered societies with adequate representation of the local stakeholders, a large number of 

avenues could be generated. It has potential for the revenue generation through the selling of 

different kinds of elgee and fungai and other micro plants of wetland area and the 

government can play a major role in this direction. 
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