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Abstract 

The current situation of tourism in Deosai Nationa l park(DNP) has posed seri ous threats to conservat ion of 

biodiversity in the parle The underl y ing study aims to exp lore envi ronmenta l va lues and identify criti ca ll y 

economics of park tourism pricing in the mind of park actors and policy makers of the Deosai National Parle This 

study is designed to estab li sh a systemati c review of key concepts and themes through a conceptual framework to 

find th e recreational va lue of Deosai Nationa l park. Recreational value of Deosai Nationa l Park is meas ured using 

T ravel cost method. Negative binomial method is used primarily to account for count data model of recreational 

park trips and recreationa l v isit demand as suggested by recreation trip valuation literature. The economi c va lue of 

recreational trip in terms of consum er surplus is derived using negative binomial technique. The study estimates the 

annual consumer surplus va lue of Rs.6 .1 million resulting in the total annual recreational va lue 133 .02 million. The 

resu lts revea l that the visitor 's willingness to pay is Rs .SO per visit to save biodiversity conservation and introducing 

improvements in the park. On the eco nomic front the underl ying study also demonstrates that relati ve ly hi gh va lue 

of cost of trip is one of the foremost reason in res ulting lower number of visits to the Deosai Nati onal Park. The 

results of this study would be important for authoriti es ofDeosai National Park as a reference in va luing the future 

resource management decision and development of green touri sm in the park. 

Keywords: Deosai National Park, Travel cost method, Consumer surpluss, Count data, Recreational Va lue 
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Chapter 1 

Introduction 

This study is based on Deosai National Park (DNP), which is popular in Gilgit Baltistan. Most of 

the ear li er studies about this park are focused on Grass land productivity and carrying capac ity of 

DNP, but no stud y has been recorded on environmental issues or on the issue of management 

point of v iew. This study helps to fill this gap. 

In most developing countries management system of National parks are planned and designed so 

poorly that they are unable to get the soc ietal and financial benefit. Worldwide Policy makers 

and administrators of National parks emphasize that these parks must have a proper place in the 

local and state economy and their impact and welfares should be ev idently demonstrated. The 

sound plan of strategies based on the management of protected areas relate to info rmat ion of 

both cost and benefit linked with maintenance of the site. Meanwhile access to such protected 

sites is on ly subject to entrance fee because most of the times the visitor ' s maximum wil lingness 

to pay remain underestimated. Since actual value of the site remain unknown to the vis itors due 

to which management and environmental issue arise. Similarly, the conservation of wildlife in 

Deosai national park is essentia l for us to save its beauty for future generations. For this we need 

correct valuatio n to generate more revenue for the maintenance of the Deosai National Park and 

then try to impose user fee. To get knowhow about introducing entrance fee paradox, we need to 

go through the best valuation methods used for conservation of biological diversity and 

ecotourisll1 around the globe. 
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1.1 Baci{ground of the Topic: 

1.1.1 Location and Conservation Status: 

Deosai National Park is an alpine plateau of eco logical value where two biogeographi ca l areas 

merge on the boundary of the Karakorum-Pamir hi ghl ands and the western Himalayans 

highlands. After Chang Thang Plateau of T ibet, Deosai is being consi dered as a 2nd hi ghest 

plateau in the world . T he Deosai National Park was established in 1993 w ith the primary 

objecti ve to protect the survival of the Himalayan Brown Bear unique to this part of the wo rld 

and its habitat. 

1.2 Justification of parl{ as Outstanding Universal Value 

T hi s Park is very ri ch in biodiversity as species are channelled through the main crest of the 

Himalayan range, the Karakorum range, Ladakh range (Trans-H imalaya), Zanskar range (Trans

Himalaya), and the Indus valley. For the protection and conservation of the Himalayan Brown 

Bear, a criticall y endangered spec ies DNP is recognized as an internationally important site. It 

hosts the only stable population of the Himalayan Brown Bear in the region and is important for 

its continued survival. Being part of the Conservat ion International Himalayan Biodiversity 

l--lotspot(CIHBH) thi s protected area contains a diversity of species including a population of 

Golden marmots, Ti betan red fox, T ibetan wolf, Himalayan ibex, snow leopard, and over 124 

resident and migratory birds. This park is so vital as a breed ing ground and rest ing place of 

migratory and res identi al birds of international importance that lies within the BirdLife 

Internat ional's Western Himalaya Endemic Bird Area. Birds in this park compri ses of snow cock, 

golden eagle, lammerge ier, griffo n vulture, laggar falcon, peregrine falcon, kestrel and 

sparrovvhawk etc .. The fo ur key floristic e lements constitute the flora of this protected area: 
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Circumpolar and Boreoalpine and ; the Euro- Siberian; Siberian- Mongo li an and Southern 

European/ Med iterranean is home to thousands of species of aromatic and medicinal plants. In 

the Spri ng Season this site hosts a sweep of w ildflowers of all hues and co lours and is covered by 

a wide vari ety of rare butterflies but surpri singly not a single tree is fo und here in thi s 

recreational site over 3000 square kilometres . 

Sheosar lake located in the center of Deosai National Park is a blue water lake at an elevation of 

4142 meters is one of the natures marvels. Sheosar Lake forms one of the highest elevati on 

freshwater wetlands in the world . Shausar in local language means 'andhi ' (blind). T hi s blue 

water deep lake is the heart of the park. The Shausar lake refl ects diffe rent patterns with 

changing seasons. These hi gh-altitude wetlands are nouri shed by snowmelt from the nearby huge 

snow-clad summits and are drained by vari ous fast-fl owing streams and rivers. The DNP is 

hi ghly signi1i cant in terms of watershed value and huge expanses of meadow along the streams 

and rivers w ith drier stony areas. T hree impot1ant ri ver systems ori ginate f rom DN P namely; 

Kala Pani , Shatung and Bara Pani which formulate the Shigar River, a significant tributary of 

Indus River. 

1.5 Problem of statement 

The most significant component in nature-based tourism is often supplied by national parks but 

unfortunately results in capturing the low value of economic welfa re due to ignorance of the state 

authorit ies (Well s, 1997) . N ational park earned income fro m the vis itors as a user fee. Mostly for 

protected areas management two sources of funds are usuall y available i. e. prov incial or federal 

government allocated budget and revenues co llected from site entry fees. In case of Pakistan 

budget all ocati on by the government for the supervision of these protected areas is very limited 

as it faces stiff competiti on w ith different projects (e.g. healthcare, defense spending, education 
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and infrastructure) in the country. Hence, the other option would be to generate more revenue 

and income for protected areas management through user fees . In thi s park existing scenari o 

reveals that park management is charging no suitab le entry fee for getting to DNP. Hence if the 

management of DNP charge suitable entry fees then the park management could be able to 

generate enough revenue fo r the proper conservation of the Park. So, by adjusting park entrance 

fees the management of the park may increase park revenue. This suggests that correct valuat ion 

is required as a dire need to manage DNP on a sustainable basis. 

1.6 Scope and significance of this study 

The idea of selecting thi s topic on Deosai National Park is to focus on the practice of examining 

the possibility of imposing suitable site entry fees to reflect the recreational advantages that the 

site provides to the visitors and it will help us to adopt the sustainab le tourism in DNP .This site 

was chosen because of its richness of biodivers ity and is an utmost beautiful place of Pakistan. 

This place attracts visitors from around the World because of its eye-catching beauty. Most of 

the peo ple who visit thi s Park sincerely go there for the recreational reasons, unlike other parks 

which are situated near big cities of Pakistan which are full of idlers. In existing scenario Gil git 

Baltistan Government is working on promoting eco-services that the park provides and for 

promoting tourism in the park. Results of this study will open new areas of interest for the park 

managers and po licy makers ofDNP in a study about visitor 's experiences in Gilgit Baltistan. 
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1.7 Research Questions of this study 

The primary objectives of the study are g iven below: To meet the required objective, our study 

set three research questions: 

a) What is the Consumer surplus and Recreational value of Deosai National Park? 

b) What will be vis itor's attitude after suggesting an optional entry fee? 

c) After making improvements, w hat will be the effect on their number of v isits? 

1.8 Objectives of the study 

The primary objectives of the study are given below: 

(1) The mall1 objective of this study is to find the potenti a l for annual revenues by 

estimati ng the demand function fo r the recreational services provided by the park. 

(11 ) To evaluate demand elasti c ity for bid that v isitor will be w illing to pay for optional 

entrance fee. 

(III) To analyze the number of visits after charging suitable entry fee and di agnose e ither 

the improvement can increase the demand for Deosai National Park or not. 
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Chapter 2 

Literature Review 

2.1 Parl{ Tourism: 

In 1969 International Union for Conservation of Nature (lUCN) had explai ned the National Park 

in their 10th General Assem bl y as a relatively Vast area where visitors can enter for 

inspiratio nal, cultural , ed ucative and recreative purposes under spec ia l condit ions". National 

Parks are locations which requi re protection because of their recognized eco logical, natural and 

cultural values. T here are numerous types of protected areas, w hi ch diverge by the level of 

protection contingent on the enabling laws of each country or the regulations of the inte rnational 

organizations involved (Saayman and Naud e, 2005) . Accord ing to the World Bank Public Policy 

Journal , Park touri sm is a wo rldwide flouri shing industry which is contingent on the key 

attr ibutes of the nature-based tow-ism and natura l environm ent. Particularly, park tourism is 

re lying on the two essential and vital components whi ch includes suitab le levels of consumer 

service and environmental quality. Different co untri es like Tanzania, Austra li a and New Zealand 

have endo rsed nature-based tourism in the ir tourism industry as a fundame ntal and most 

important component. Such an ecotouri sm strategy summarizes the background to the 

implementation of more thoughtful and success ive policy and institutional development 

regarding the economic signifi cance of the tourism industri es in these countries (paul FJ. Eagles, 

2016) . 

Nowadays tourism is considered as one of the fastest growing global industry in the world. Most 

peo ple love to visit these beautiful natural areas, such as National parks, even if they are in 
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di stant nations. Moreover, the experIence 111 such Nationa l parks g ives an opportunity of 

environmental education to vis itors. The soc ial and economic value of touri sm in National parks 

help people to choose the sustainable nature-based tourism and let people stop from destructive 

deve lopment, whjch leads to the conservation of the target group of animals and their living 

environment (e.g. WEAVER 1999). However, quite a few studies have also identified negative 

impacts of such tourism on w ildlife (for example an analysis about birds: STEVEN et a l. 20 11 ) . 

Park touri sm provides an incentive for the management and conservation of the environmental 

resources with the sustainable use of public and private land (Allcock et aI. , 1994). Therefore, 

these parks are established for touri sm purposes, recreation, preservation and even encouraging 

access to ed ucation. 

2.2 Economics of the National Park: 

Economics playa vital role while making societal decisions i. e. However, often given less 

importance in the world of park tourism ' (Van Sickle and Eagles, 1998 & Wells, 1997). Hence 

more emphas is whi ch is g iven within many recreational sites to eco logy is reali zed by park 

advocates as suffic ient justification for the action of public policy . Still , within the sustainable 

development agenda, nature-based tourism is even more vital component due to the potential of 

contributing to economic development in regional and national level (Lindberg, 1998; 

Wells, 1997). The area covered by protected areas worldwide is twenty-three percent. 

Furthermore, Muhamuza and Balkwill , (20 13) suggested two methods for the conservat ion of 

biodiversity in protected areas. F irst approach named as preservation approach directing to 

excl ude human act iv ities from the protected areas except for tourism. This " protectionism 

approach" prevents the v isitors or individual from the direct use of natural resources in the 

protected area for their survival or commercial purposes. This approach remained dom inant until 
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the 1980s but with the passage of time, this approach has been replaced with communi ty-based 

conservation approach. Thi s second approach permits that individual who li ved near protected 

areas can get benefit socially or economicall y from the park and improve their wellbeing' s 

(Muhamuza and Balkwill , 2013). 

Conseq uentl y, In many regIons of the worlds, recreational areas authoriti es charge a low 

entrance fee that covers only a small share of the cost of management ( Van Sickle and Eagle 

1998 ; Wells, 1997) . With the passage of time dramatic contrasts exist in terms oftourism income, 

pricing policy and financial management amongst the world parks . A study organized by 

biosphere global reserves stated that out of 78 responding recreational s ites only 32 sites charged 

entry fee from visitors. T he entrance fee charged from per visitor exist in between the range of 

less than 4$ to 110$ (US dollar) per day and sometimes there is no entry fee charged . The study 

fo und a huge majority of parks ex isted in the lower range and running without entrance fee. For 

a ll biosphere reserves, a significant statistical relationship existed in between a number of 

visitors and total direct income. A higher number of recreational vis it constitute to hi gher 

budgets for the parks . If biosphere reserves are managed and financed better then it will attract 

more visitors to the site (Tye and Gorden, 1995). Further studi es identified that the pricing 

policy introduced in park tourism during a period when resource protection was considered to be 

a vital public objective in policy making that benefits the whole soc iety through job creation and 

revenue generating activiti es. However, when applied to recreational practices in National Parks 

this rat ionale vacill ates, as only those individuals who want to spend their time on outdoor 

recreational activities are beneficiar ies of this pricing pol icy. It is even more hard to justify the 

public expenditure spend on parks in order to subsidi ze fo r the recreational purposes of one 

portion of the populace. Around the globe, governments are using this rationale to some extent in 
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order to lessen or freeze park management grants. For instance, Parks Canada B usiness P lan sum 

up thi s concept with the justificati on that "Subsidies w ill be eliminated on services in order to 

prov ide benefit to the peo ple by changing operati ons of the si te to the non-profit vo luntary 

authorities or private secto r, or such park services w ill be balanced out on the bas is of full cost 

recovery(Parks Canad\i, 1995). However, every country should need to adopt nature-based 

to uri sm as a main goal to achieve economic development. 

Eventuall y, the above-mentioned studies disclose the significance of National Parks to the 

economies of some nati ons. These studies make known that the management system of these 

sites are poorl y planned due to which societal and benefi cia l benefits cannot be able to achieve. 

Hence we need to look for different valuation methods used in park economics. 

2.3 Valuation of Nature and Ecotourism with Travel Cost Models (TCM) 

Ensuring proper valuat ion of env ironmental resources is one of t he important obj ecti ve lt1 

eco log ical sustainable progress . Such an idea of valuation of environment assets definitely gives 

rise to the question be ing inquired that how thi s valuation takes place in monetary terms. 

Environmental economists in recent years are working on the tas k of contribution of forest 

resources on quantify ing bas is to human wellbeing (Amirnejad 2005) . Two ma in catego ries are 

fo rmed to assess overall economic value related to natural resources. One category is Use value 

and the other category is Non-use value. The first category is derived f rom the real 

environmental usage i.e. recreational activities and income from wood. By defining the values on 

the bas is of selection value ( i.e. choosing the kind of enviromnental use) it will be slightly to be 

,.I' more co mplex in near future. These values act as an indicator for visito r's w illingness to pay 

(WTP) fo r the conservati on and environmental protection. Valuation of f uture generations 

recreation will be treated as future generation non-use value. However, the measurement of thi s 
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second category is more complex because these values can't be replaced. ApaLi from thi s, the 

values of this category show the individ ual's preferences rate fo r the future generations 

recreation and furthermore t hi s approach considered human beings percept ion about mainta ining 

the quali ty of the environment fo r other beings (Dehghanian et ai, 1995). 

Most of the t imes the value of park tourism is not effectively and eas il y measurable in the market 

value due to which market equation cannot be able to determine the demand for such recreational 

sites. Thi s problem causes trouble in assess ing the value of the recreati ona l sites because whil e 

determining the max imiz ing level for social we lfare, the planners need to find that level where 

the advantage of making park will be more benefi cial than its cost. Several approaches were 

introduced to find demand curve for recreational sites but among all travel cost method(TCM) is 

the most vital and commonl y used approach for evaluating the recreational Consumer 

Surplus(CS). T hi s approach supposed that the va lue of the park is strictl y assoc iated with the cost 

that visitors bear fo r recreati on purpose (Lansdell , Gangadharan 2003) . 

The approach which we are go ing to use in thi s study is the Travel Cost Method. It was fi rst 

presented by Harold Hoteling in 1947. Acco rding to the TCM approach, t he cost of travel that 

visito r bear to visit the park denotes the price of entrance to the park. Consequentl y, the visito r's 

willingness to pay fo r a trip to the park can be calcul ated in accord ance w ith the Number of visits 

they perform at various TC. Thi s study examined the relationship between the number of trips of 

visitors to the park and the di stance travel by them to reach the recreational site. Thi s study 

infe rred that higher the di stance f rom the recreational site lower will be the number of visits to 

the parle T hi s study exhibits the premises fo r true demand relat io nshi p and hence deri ving the 

demand curve fo r the park. If estimated empiricall y, through thi s demand curve we would be 

able to compute the total recreational benefits produced to site v isitors, these recreational 
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benefits will be eq ui valent to any entry fees vis itors paid plus consumer surplus(CS) or other 

unpr iced benefits (Hotell ing, 1974) . 

With the passage of time, further developments occurred in TCM. C lawson (1959) used this 

method to fi nd natural parks recreational benefits. Later Clawson & Knetsch (2013) derived the 

demand curve fo r the park using Zonal travel cost methodo logy(ZTCM). In this study, these 

zones are separated according to the soc io-econom ic characters of the individuals or the 

demography of the park. Thus, the derived demand curves evaluated by them showed up for the 

most part satisfacto ry. Results of this study concluded that both output and price result ing in a 

negative relation in accordance w ith demand theory. Soon after thi s Brown and Nawas (1973) & 

G um &Martin (1974) worked further on travel cost method and deve loped Individual travel cost 

method (ITCM) w here quantity consumed is placed on the dependent side and it is defined as the 

number of visits done by an individual per period. 

There are many methods introduced by environmental economi sts to est imate the economic 

welfare given by recreational sites . The travel cost method and the contingent valuat ion method 

are considered as the most used and developed techniques. T ravel cost method (TCM) is founded 

on the assumption that it helps in finding economic value of recreational sites and considered as 

relatively reasonable in implementation. In this method cost-benefit analysis of a recreational 

area is estimated e .g. addition and elimination of a recreational area and improvement in the 

eco logical quality of the site. TCM is generall y unquestionable in the li ght of fact that it uses 

common econom ic practices for the est imation of recreational value. Furthermore, this method 

assumes actual v isitor ' s recreational behav iour instead of responding in verbal pattern to the 

supposit ional course of act ion. Contingent valuat ion method (CVM) is used for estimat ing the 

economic values of the non-marked goods and services which do not exist in the goods market. 
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Wolf and Ndeutala la, (2002), used the TCM approach for pncll1g policy in Namib ia. A 

contingent valuation methodology was designed to introduce the econom ics of pricing po licy to 

policy makers and park managers in Namibia and therefore makes a s ignificant contribution to 

understanding how to maximize revenue and generate efficient co ll ection f rom tourism for the 

conservation of the w ildlife. This study concluded that current fee whi ch is being charged at the 

site is very low the visitors want to pay more. Laurence Mathieu et aI, (2003), used reveal 

preference method in contingent valuation method and est imate the WTP of the people for 

marine park and therefore makes a significant contribution to understanding what they are 

paying. (J. Walpole et ai , 2000) presented an impact of introducing discriminatory entry fee 

policy at Komodo National Park in Indonesia. A contingent valuation methodology was designed 

to calculate discriminatory entrance fee between the local communities of the region and 

foreigner. The study found that higher the prices cause lesser v isitation rate for the local 

commu ni ties wh ich automatically constitute a negative impact on tourism. It also discussed 

revenue maximizing fees and applications of differential pricing i. e. low for the local community 

and hi gh for the foreigners. However, Arbab (2003) emphas ized that CYM ought not to be used 

in developing country while Hausmen criticized the application of the CYM with the fact that the 

market where these values are estimated are hypotheticall y generated. T he stud y further 

indicated that the design of performed survey in CYM is biased due to an unreal market value 

which results in difficulty in implementation (Hausmen and Diamond 1994). The claim made by 

whitingto n (2002) was that the results of the contingent valuation method in developing nations 

were unre li able and imprecise because of ineffectivel y made situations and inadequately 

regulated studies . Lu et a l. ( 1996) criticized thi s approach with the justification that it 

concentrates on deriving welfare benefits and ignores the essenti al issue of authenticity and 
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implementation in applying the contingent valuation method . Thi s method applicability raises 

certain concerns in deve loping nations due to the absence of techno logical advancement, lack of 

confidence in these studi es by policymakers and complications associated w ith conducting 

surveys because of higher cost. Though until now the applicab ili ty problem in CYM can be 

inspected through implementation perceptions and its research desi gn. How to frame the 

valuation in research question for developing countries need to be foc used because developed 

nations are far better than developing nations. This is because in developing countri es there ex ist 

informal markets, less time for recreational purposes, low- income leve ls, discrepancies in social 

norm and a hi gh unemployment rate which results in di stinction in the relative signifi cance of 

particu lar sources of wellbeing and the manner in which respondents observe the non-market 

goods valuation. (Russell 2011) 

The review of relevant studi es emphasizes that Travel Cost Method(TCM) is more precise in 

measuring environ mental benefits and gives more significant outcomes than the Contingent 

Valuation Method(CVM) and alternative non-market valuation techniques. While studi es using 

Travel Cost Method have prov ided useful insights for calculat ing the CS of the visitors and 

introducing entry for value of ecotourism in protected areas. Contingent Valuation 

Method(CYM) is based on the hypothetical valuatio n scenari os whjl e on the contrary, TCM 

relies on surveys containing market prices, cost and expenses of the individual/visitors (Sukanya 

das, 201 3. Whi Ie Cooper (2000) concl ud ed in hi s study that TCM is considered as the best 

estimation measurement to assess the WTP of visitors for recreational purposes. Thi s method is 

widely used for estimating the value of non-market items and services (Sohrab saraj et ai, 2009) 

identified that TeM is commonly used to access the value of recreational areas in Iran . H is study 
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primary goal was to est imate empiri cally the tourism benefit provided by Shahid zari Forest Park 

with the help of the TCM approach. 

There is a vast path of literature that focuses on valuing the non-market goods, w ilderness and 

services (Enviro nmental Goods). The primary approaches used in these studies is to calculate 

their economic values which don ' t exist in the goods market. Douglas and Taylor (1998), 

developed a new form of Travel Cost Model based on total expense model. Thi s model analyzed 

the cost of the trip which indiv iduals bear for a visit. But thi s study was lacking the total cost that 

what kind of costs ought to be introduced in the TCM. 

Studi es conducted by John et ai, (2000) introduced a scenariO 1I1 his stud y by violating the 

hypothesis of the Travel Cost Method. He assumed that sometimes it happens that individuals 

who visited recreational area may not only come to vis it only that area. Maybe there is a 

possibili ty that indiv idual goes to some other recreational destinat ion which comes ahead on hi s 

path so thusly we can't ascertain the real cost that individual/v isitor really bear. Thi s study has 

been characte rized by two consumer surp lus(CS) i.e. primary trip and mUlti -purpose trip. This 

study concluded that a multi -purpose trip can give us more precise outco mes in determining the 

economic values of Non-marked goods & services in TCM. Multi-purpose trips are more 

valuab le and significant because of joint consumption of the trips. F leming & Cook A (2008) 

were contributory in further developing TCM. They suggested that opportunity cost of time mllst 

be invo lved in the TCM as a substitute for wage and leisure. Thi s study used total cost of si ngle 

and multiple trips. They also identified that higher values of consumer surplus(CS) enable the 

Government and park authorities for the conservation of the national parks. 

The Travel Cost Method , however, has problems with study des ign, parti cul arly in applications 

to total expenditures during the journey, the Opportunity cost of time, travel time, site qualities, 
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multi-purpose trips. Thus, Ana and L uis (2000) tried to approach thi s dil emma by calculating the 

economic value of the Castile-Leon region in Spain. They calculated CS by dividing the site into 

fo ur different areas. They exhibited a negative re lationship between the t rave l di stance and 

visitat ion rates despite the availab ility of a good transportation system. Thi s case study, 

therefore, makes a significant contribution to understanding the rol e that Consumer vis itation 

rate not only depends on travel cost but also on substitute sites as well (Ana and Luis in 2000) . 

With the passage of time, numerous environmental valuation studi es had been done but only a 

few out of them used an economic approach to estimate welfa re benefits . Francisco Alpizar 

(2006) discussed the first-degree discr iminatory fee at recreational sites. T hi s study indicated a 

high entrance fee should be charged from the foreigners to cover the marginal damages done by 

the local vis itors. lamtraku l et. a1. (2005), wanted to invest igate Public park valuat ion as the 

recreational behaviour of the people of the saga city in Japan. Indiv idual travel cost method was 

used in thi s study to check the re lat ion between travel cost and other explanatory variab les These 

fi ndings indicated that hi gher the travelling di stance fro m the site lower wi ll be the vis its. 

Visitors who belong from very far areas spend more time at the site. Himmayatu ll ah, (2003) used 

TCM to evaluate Eco nomic valuation of the environment for the Ayubia National Park in 

Pakistan. For this, he tried to estimate the consumer surplus and the recreational benefit. Thi s 

study indicated that improvements in the services of the site wo uld yield a net gain to society and 

enhance the demand for v isits and hence resulting upward shifts in the demand curve. 

Limahei et. at. (20 14) used Travel Cost Method (ZTCM) to calculate the recreational value for 

the Masouleh fo rest park in Iran. They exhibited a negative relationshjp between travel time to 

the site and number of v isitors. In tllis paper, the opportunity cost of time was not considered, 

and the substitute site was a lso not taken. 
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A. Dehavi and H. Adil, (2011) studied TCM and character transportation methods for estimating 

the economic value of the wetland of the Keenjhar Lake located in Pakistan. However, this study 

found CS value to be in the region of $42.2 million while assuming one thousand visits per day. 

Consumer Surplus(CS) per visitor found is $116. While (Mangan, et. al 2003) study on Keenjhar 

Lake has been characterized by attempts to develop the methodology further by using TCM by 

introducing entrance fees. This study concluded that revenue generated currently from the 

recreational site is US$38,000 which is significantly low for the maintenance of the Lake. The 

study also suggested that entry fee should be charged at Rs 25.00 PKR which will be enough for 

the maintenance. Fonsec and Rebelo, (2010) suggested measuring the recreational value of the 

cultural heritage of the museum which is situated in the Alto Douro Wine region according to 

TCM. M. Pirikiya et ai, (2016), this study was to analyze the recreational value of the forest 

park by TCM and defining its effective aspects and found the total annual recreational value 

US$32,500 and consumer surplus of the Park as US$ 12.53. Abinash et al. (2012) have carefully 

measured the recreational value of the Kaziranga National Park located in India using Zonal 

Travel Cost method. These findings indicated that enforcing entry fee at recreational sites can 

generate revenue and hence this revenue can be futiher utilized for the welfare of wildlife of the 

park and conservation of the biodiversity. The study futiher identified that Distance and age are 

negatively related to the Visitation rate, while income also affects the visitation rate. 

Hence in this study, we will use the individual TCM approach to estimate the recreational value 

(benefits) associated with DEOSAI and estimate visitors demand function by assessing consumer 

surplus of the visitors of the park which will be base for informing the recreational value of the 

Deosai National Park. 
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Chapter :3 

Research Methodology 

3.1 Theoretical background of the model 

The theoretical framework of our study is taken from Fonseca (2010) and Himayaatullah khan 

(20 14) approach. Furthermore, Brando et al. (2014) suggested that like other commodities 

env ironmental commodities (non-market commodities) also provide satisfaction by the usage of 

that commoditi es. Hence providing the evidence that by visiting these parks the visitor 

maximized his utility . This study supposed that visitor ' s utility w ill depend on the number of 

v isits to the site, the attri butes of the site and expenditures that v isitor done while visiting the 

site. Let a v isitor Xl} prefer to travel to the site for j= l .. .... ........ T , where T is the visitors 

number of trips. The expenses incurred throughout the trip is klJ while during visit to the Deosai 

National Park, visitor also purchases quantity of items denoted by Qti i= I ......... n, (at the 

standard price = 1) . 

MAX: U(T, A, Qt) (3.1) 

T = denote the number of visits to the site. 

A=denote the attr ibute or quality of site. 

Qt = denote the quantity of market goods and it 's to be supposed that its price is (1). 
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I 
) 

I-lere we have two constraints one is a budget constraint and other is a time constraint. The 

expenses happened during the visit to the park is k l } and the visitor also purchase some quantity 

of the goods( Qt i ) where i= l ........... . n, and the vis itor also has abudget contrai nt M. 

(3.2) 

Where 

M= exogenous income, 

Vw=wage of the vis itors 

hw = wo rking hours 

k= cost that occurred during visit 

As we introduced our new constraint that is t ime constraint. Essentially time IS always 

calcul ated w ith the rest of the limitat ion of time. 

(3 .3) 

1-1= Total time avai lable (total time fo r all v isitors is fixed) 

hw = working hours 

hi = time consumed whil e travelling to the site. 

h2 = time spend at the site 
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As ear li er studies in chapter 2 identified that parks hi gher attributes will help in higher number of 

visits to the recreational sites. Furthermore, the constraint of time reflects that time spent on the 

site and the time consumed while travelling to the site both avoid the visitor from the other 

events. The recreationalist forgone his hours of work at the expense of leisure. Therefore, there is 

an opportunity cost of time to the site is involved. Wage rate is also an opportunity cost of the 

time. Cost of the entry fee will be considered as a zero due to no entry fee in the parle 

Now putting the equation (3.3) into (3.2) will provide the following 

M + (Vw * H) = Qt + (Ep * T) 

Where 

(3.4) 

(3.5) 

E p denote the full price of the trip to the site which is a summation of the time cost consumed at 

the site and the travel cost where k is a cost bear to visit the site in ki lometers and' t ' is the 

di stance covered to the site and return back. 

Equation (3.5) reflects the overall price whjch includes monetary cost, the time consumed at the 

site and the cost bear while traveling towards the site. 

Now by considering the equation (3.1) as a utility function by using the equation (3.2) as a 

constra int to maximize the individual utility 

For maximization, we are go ing to make a langrauge function 

L = U(T, A, Q) + A(M + Vw ' H - Ep. Qt - T) (3.6) 
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To derive the Marshallian demand functions for the recreational s ite we use the optimization 

technique on equatio n (3.6) 

P = f(E p , A, M) (3.7) 

Above equation exhibits the Marshallian demand function of the recreational site and it reflects 

that it is a function of the overall cost price of the trip, attributes of the park and income. 

3.2 An econometric model for the Count data 

Here we take number of trips to the park as dependent variable, which comprise some positive 

values where X = (0, 1,2,3,4,5,6 .... .... . . .. N), but in our study we supposed to cons idered that all 

the respondents avail the facility to visit the recreational site at least once so X = 

(1,2 ,3,4,5,6 .... . . N), this w ill be a model of count data (Curtis, 2002 and Ovaskainen et ai, 2012). 

Now in thi s model, the problem of heteroscedasticity would be most common. (Curtis, 2002. 

Due to the problem of heteroskedastic ity, our parameters and their standard errors fo r the 

truncated Po isson w ill be biased. To overcome the problem of heteroskedasticity we use the 

count data model whjch follow a negative binomial distribution because negative binom ial 

regress ion helps to allow variance to fluctuate from the mean. A modification should be done for 

Endogenous Strat ifi cation i. e. in onsite data frequent tourists are more likely sampled. Now the 

fu nctional fo rm for the truncated and endogenous stratified negative binomial can be written as 

(Englin and Shonkwiler, 1995, Curti s, 2002, Ovaskainen et ai , 2012) 

(3.8) 

(3.9) 

Where 
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a and Ai= paramete rs of the negative binomial di stribution and Ai is the functiona l form of the 

var iable that can affect the demand for the recreational s ite, a is the parameter of 

heteroscedasticity (over dispersion) and Y denotes the gamma functional form . If Xi is the 

number of v isits demanded by the v is itor (i= l , 2, ... ........... N) then the distribution of X = 

( 1,2,3,4 . ...... N), is determine w ith the Co nditi onal Mean E (Xi IZi I Xi > 0) = A + 1 + aA and 

variance Var(Xi IZJ = 11.(1 + a + aA + a 2 A). By taking the log of equation (3 .9) we get the log 

likelihood functional form for the maximum like lihood estimat ion. 

(3.10) 

The negative binomia l distribution is a cons istent estimator even when the dependent var iable 

\ 
shows heteroscedasticity, w hich is a common existence in TC data (Curt is, 2002) . 

.J 

In the conventional negative binomial di stributi on Ai is the semi-log functiona l form of income, 

prices, and othe r independent var iab les which effect the demand function (Englin and 

Shonkwiler, 1995). 

(3. 10)a 

Where ~i = is the paramete r i= l.. .. .. . n 

Pi= indiv idua l travel cost 

I = income of the indiv idua l 

Xi = vector of the other exogenous variables. 
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The conventional methodology mostly used to model latent demand l\.i when app lyi ng cO llnt data 

models is Ai> as a dependent variable is the number of v isits done to the Park during the last one 

year and the independent vari ab les included are the travel cost and other soc ioeconom ic 

characterist ics like price, age, income, ed ucation, gender and the residency of the v isitor. FOllr 

dummy variables wi ll a lso be introduced in th is model for level of education, gender, residency 

and park quality. 

So, our model which is the extended negative binomial distribution. 

No of visit to the park= ~o+ ~1 Total Cost + ~2income of the visitor + ~3distance covered by 

v isitor from his home to the park + ~4age of the visitor + ~5size of the household + 

\ ~6Gender + ~7Education + ~8Park Quality + ~9visitors total Cost of the substitute site + E j 

./ 

(3.10)b 

3.3 Welfare Analysis 

One of the fundamental reason of using the Individual Travel Cost Methodology is to calculate 

the Consumer Surplus of the v isitor. This gives us information abo ut how considerable a 

recreationalist values hi s trip to the National Park. The implications of the approach for the 

estimation of the Consumer Surplus and its importance in the travel cost method is measured by 

evaluat ing the demand function for the site. Following ideas underlying stated that consumer 

surplus is constantly providing economic value of the site (Hausman et a i, 1995). 
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Cases, li ke "Applications of Truncated or Zero-Inflated Poisson and Negative Binomial Model" 

number of visits to the site is an exponential funct ion ofTC and other var iables in such case the 

CS for a v isit can be calcul ated as . 

(3.13) 

where~lis the coefiicient of the total cost (TC) variable obtained from the maximum likelihood 

method (Englin et a i, 2003). In this study ~1 will be estimated from the equation (3.1 O)b. 

It must be noted that the value of ~1 must be negative and should be in line with the expectation 

of the demand model so that the value of CS w ill be positive (B il gic, and F lorkowski, 2007) . 

3.4 Data collection 

In this study, primary data is Ll sed to estimate the value of the site. Data collection methods 

utili zed for thi s case study were through questionnaires. Here sampling is a critical issue as on 

the gro unds that individual' s v isitation rate is a stream idea. In additi on, there is no assurance 

w ith respect to the period during which the recreational site can be kept open throughout the year 

fo r the visitors because of consistent severe co ld icy weather. Thus, the survey which we 

conducted simultaneously for our research purpose during the same period (July of 20 18) when 

park was opened . Furthermore, the sample was employed using a convenience sampling 

technique because there was limitation of time and cost and data was collected from those 

visitors who were present there at the time of d istributing questionnaire and were availing the 

faci lities of the recreational site. 

37 preliminary questions were used to construct our questionnaire. Three sections were designed 

in our questionnaire to attain reliable and appropriate est imation of the economic value of the 

site. F irstly, the study uses data set of general informat ion abo ut all v isitors about their socio-
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economic characteristics. Second data set contains questions concern ll1g the recreational 

behavior of the indiv idual. T he third set of data comprises of visitor ' s attitude towards entrance 

fee and suggestion for improvements in the Deosai National Park. 

3.5 Sample size 

To est imate the total flow of tourists in the site, visitors entrance record in past three years (i.e. 

from 20 15 to 2017-18) were used and results revealed that on the average 90 visitors per day 

visited the site during the peak season. The targeted population in our site survey was Deosai 

National Park Visitors. Since it was quite difficult to include all s ite visitors, so a population 

sample was required due to hi gh cost and lack of resources. To determine the number of 

questionnaires we used the formula of (Cochran, 1997), 

n= 

Where 

Z = 1.96, is the value of z-test at the confidence level 5%, 

S2 = 758 is the estimated variance for the populat ion and 

d = 4, is the margin of error. 

By putting values in equat ion (3.13) we will get 

(1.96)2 *( 758) n = 

(3. 13) 

(3 .14) 

n = 182 . Which shows that the number of questionnaires to be di stributed among the visitors is 

182. From each visiting family a single respondent was the unit of analysis and was conveniently 
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chosen in our structured questionnaire. Total sample s ize of 182 respondents were collected 

through questionnaires on the recreational site so that there was no informat ion missing and 

ensured the completeness of the questionnaire data. This survey was performed during the peak 

season of site user's visitation. 

Chapter 4 

4.1 Data Analysis: 

4.1.1 Total Cost Computation Technique of round trip: 

We are go ing to analyze total cost of trip (Cost of round trip) to the Deosai National Park by 

using four cost computation techniques which were obtained from information 's gathered from 

site vi sitors. The cost of the round trip can be shown as 

Total Cost of Trip = Travel cost + +Time Cost + Accommodation Cost + 

Access fee to the park and other expenditures 4.1 

First, our focus is to get travel cost which belongs to the recreational site. Most of the studies 

include fuel cost or transport cost or taxes from tool plaza as travel cost. In case of Deosai 

National Park most of the tourist prefer to come on their own vehicles. Somtimes the 

recreationalist visits the Deosai National Park with family or in a group in such scenario to get 

the cost per person we divided the fuel cost by the gro up size of the visitor or hi s family. To find 

the round trip cost we will mUltiply 2 with the number which we get from the cost per person. 

4.1.2 Computation of Time cost: 
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As time plays crucial role in determining the part of enterta inment and travelling in recreational 

site . Parsons (2003) proposed that time cost consists of two parts one is time consumed while 

travelling to the recreational s ite and other is time spent on recreational site. If a recreationali st 

lost hi s time while travelling purpose or visiting recreational site rather than labor i.e. working 

hours so he is trad ing off his time between leisure and labor, so wage rate is considered as the 

opportunity cost of t ime. Stratten (2000) by cit ing Cesario (1 976) proposed that appropriate time 

lost while travell ing could be valued w ith the help of hourly wage rate. In thi s study, we have set 

hour to be the calcu lat ion unit for computing the time lost in the site, so we have to first calculate 

daily wage rate of the respondents by dividing the monthl y income w ith 30 (i.e.30 number of 

days in a month) and then we convert it into hourly wage rate . 

For calcul ating the da il y wage rate of the respondents, we divided the monthly income of the 

v isitor by 30 to get the dail y wage rate. Acco rding to the 2010 labour poli cy of Pakistan 8 - 9 

hours is the average working hours per day. So, to get an hourl y wage rate we wi ll di vide the 

dail y wage rate with 8. If we multiply this hourl y wage rate with V isitors total travel time is 

taken to reach the site, the result which we get will be Travel Time Cost. 

Travel Time Cost = Time taken to reach the site * Hourly Wage Rate 

As we are considering the cost of round trip, so we mul tiply travel time Cost with 2. 

Round Trip Cost = 2 * Trave l Time Cost 

Similarly, for computat ion of le isure time, we will multiply t ime spent on site with Hourly Wage 

Rate. 

Leisure T ime = Hourly Wage Rate * time spent on site 
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Now we can comp ute the t ime cost of the site by adding round trip cost and leisure time. 

T ime Cost = leisure time + round trip cost 

4.1.3 Computation of Accommodation Cost per person: 

As there is no proper hotel fac ili ty in DNP. To avail accommodation faci lity in the park most 

v isitors booked tents and quilters fo r their night stay, so we include such visitors who used thi s 

fac ili ty in the park. In our sample acco mmodation fac ility was used by famili es and visitors who 

were in groups. To get acco mmodation cost per person we will divide the whole accommodation 

cost by the group size of the v isitors. 

4.1.4 Entrance fee and other Expenditures: 

Recently in Deosai Nati onal Park, there is no entrance fee to get into the park. Furthermore, we 

will address this entrance cost in our last chapter where po licy implication w ill be addressed. As 

we know every recreationalist must have to pay some amount fo r the purpose of such long trips 

by buying some beverages and foo d etc. We will treat thi s cost as expenditure cost. 
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4.2 Descriptive Statistics: 

Thi s section is grounded on descriptive statistics based on information ' s which we take out from 

our questionnaire. The fo llowi ng table is the proposed summary statistics. 

Table 4.1 Construction and units of the variables 

Scales Variables Mean S.D min Max 

1 Gender, male= l , female=O G 0.939560 0.238300 0 1 

2 Age of the v isitor, in Years Age 27 .33516 5.248000 2 1 54 

3 Years of schooling Edu 14.26923 1.74754 10 18 

4 Household size/fam il y members HHsize 5.88462 1.67164 2 10 

5 Mo nthly Income of the visitor in I 42001.5 23622.6 20000 160000 

Rupees 

6 Trip Cost to the DNP in Rupee Pi 11750.76 4996 .1 3000 19000 

7 Last 12 months number of trips T 1.55 0.85 1 4 

to DEOSAI 

8 Total Cost of the substitute site in TCS 5904.8 6626 .9 0 25000 

Rupees 

9 Distance in km from the home to Dis 3 L 1.01 166.30 70 1400 

the DNP 

10 Visitor's perception ofthe quality A 0.79670 0.40245 0 1 

of the park 

(satisfied= I , unsatisfied=O) 
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4.2.1 Demographic profile of Visitors: 

The Visitors were being approached and contacted on the s ite in Deosai National Park who were 

visiting the park for recreational purpose.203 visitors were asked and given the quest iOlUlaires 

but only 182 were used and the remaining 21 were rejected based on incomplete information. 

Table 4.2 exhibits a ll the visitor ' s demographic detai ls. 

Table 4.2 visitor's demographic details 

Attributes Domestic Visitors 
Internationa 

total 
I visitors 

No of 
Percent 

No of 
Percent Visitors Percent 

Visitors visitors 

Male 148 98.02 23 74.19 171 93.95 
Gender 
Wise Female 

,.., 
1.98 8 25 .81 I I 6.05 .) 

T otal - 151 31 182 100 - -

Marital Married 39 25.83 4 12.9 43 23.63 
Status 
wise Unmarried 112 74.17 27 87.1 139 76.37 

21-30 73 48 .34 0 0 73 40.1 1 

Age in 
years 

yea.·s 31-45 61 40.4 28 90.32 89 48 .9 

years 

46-65 17 11.26 
,.., 

9 .68 20 10.99 .) 

years 

As our sample exhibits that most of the visitors vis iting the site are male, young and unmarried. 

Even female and aged visitors are equally interested to visit such bewitching beauty of the park. 
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93.95 percent of visitors were male while 6.05 percent were female. The reason behind such a 

long gender gap was that ma le, young and unmarri ed were being approached eas ily . Our sample 

shows that 40.11 percent visitors were at the age of 2 1-30 w hi Ie 48 .9 percent of the visitors were 

from 31-45 years and the remaining 10.99 percent were at the age of 46-65 years. 

4.2.2 Household Size of the Respondent 

As our data exhi bits that most of the visitors i.e. 37.9 % of visitors have a household size of 4 

while others are shown in the table. 

Table 4.3 HHS Size 

Household Size Number Percentage % 
3 34 18.7 
4 69 37.9 
5 66 36.3 

\ 6 9 4.9 
". 7 4 2.2 

Total 182 1 00.00 

4.2.3 Residential status of the visitor: 

83 percent of the visitors were belonging from the urban dwell ings whi le remaining of them 

belong to the nearby native areas of the Park. 

4.2.4 Educational status: 

Before distributing questionnaire, we asked the visitor about his qualification and our minimum 

criteria was under graduation. In educational terms, 30.8% of respondents have obtained 

bachelor ' s degree and 48.9% have a master ' s degree while rest have MPhi l or above degree. 
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Table 4.4 Educational status of the visitors 

Education numbers 

Under graduation (14 years) 56 

Graduation (16 years) 89 

Post-graduation (18 or + years) 37 

4.2.5 Income of the respondents: 

The respondent ' s monthly income in rupees is shown in below table. 

Table 4.5 Respondents montlzly income level: 

Income Category (Pak Rupee) Number 

20001-40000 37 

40001-60000 58 

60001-80000 32 

80001-100000 26 

100001-120000 2 

More than 120000 27 

4.2.6 Recreationalist Behavior: 

Percent% 

30.8 

48 .9 

20.3 

Percentage 

20.3 % 
--

31.9 % 

17.6 % 

14.3% 

1.1 % 

14.8% 

The information' s as provided by the visitor through questionnaires exhibits that the visito r's 

average number of v isits to the DNP is 2.78 while in last 12 months an average spending on 

recreational purposes by the visitor is 11750.76 rupees. 
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Visitors Recreational demand for the DE OSAI: 

Fig 4.2: recreational demand for the DE OSAI 

Total Cost 

19000 • 
17000 

15000 

13000 

11000 • Total Cost 

9000 
......... Linea r (Total Cost) 

7000 I 

5000 

3000 
0 1 2 3 4 5 

t-

DR curve in Figure 4.2 describes the recreationali st demand for the Deosai National Park. 

Number of visits to the site is shown on x- axis whi le travel cost of the trip (i.e. cost of the trip) is 

depicted on Y-axis . As shown in the figure there is an inverse relationship between travel cost 

and number of visits to the site. 

4.2.7 Respondent perception about DEOSAI and Entrance fee: 

14 out of 182 visitors responded in the questionnaire that quality of the park is excell ent, 53 

respondents marked it as good quality, 72 responded as fair while remaining responded as poor 

quality. 87% of the visitors desired fUl1her improvements in the DNP whil e and \3% of the 
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recreationalist were satisfied with the current scenario of the site. When we asked them about 

what kind of improvements would you like to see in DNP? Most of them responded that they 

wanted better roads, waste disposal, toilets and accommodations. 

For the purpose of improvements in the park the visitors were asked to state their willingness to 

pay for the maintenance of the quality of the park. As our sample size indi cated that almost 95% 

of the respondents qualified their answer to pay for the improvement in the park with additional 

comments wnile remaining respondents feel strongly in favor of raising government 

expenditures on DNP because they feel it was government respons ibility to improve parks 

quality. FLIlthermore, some respondents would prefer an autonomous institution to manage DNP 

revenues and thus, emphasized that they would be WTP higher entry fee if such an organization 

were to be in control for conservation management of the park. 

4.2.8 Respondent WTP for the entry fee with improvements fo." Deosai National Park: 

The individuals were asked to select from different bids if they were willing to pay vo luntar il y 

for impos ing entry fee. Rs.50 was the initial bid while Rs .150 was the highest bid. 

TabLe 4.6frequellcy for the bids 

Bids 

" 
Freq Percent 

iii... 
150 ~ 24.73 

140 56 30.77 

120 63 34.62 

100 69 40.1 

80 87 48 

60 98 53.85 

50 157 86.27 
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The above table 4 .6 indicates that 86.27% of the respondents are more inclined towards their 

willingness to pay for Rs .50, 53.85% were inclined to pay for the entry fee Rs.60 .Similarly for 

the bid of Rs.80 the respondents interested were 48% while for bid Rs.IOO the interested 

respondents were 40.1 %.Likewise 34.62% were willing to pay 120 rupees while for bid of 140 

interested respondents were 30.77%.For the bid of Rs.150 interested respondents willing to pay 

were 24.73% .. 

Figure 4.3 willingness to pay for entry fee: 
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Figure 4.3 showing negatively demand curve reflects willingness to pay of visitors for imposing 

entry fee. It can be seen that by imposing higher entry fee the v isitor ' s willingness to pay 

declines. 

4.2.9 Demand for the improvements in Deosai National Park: 

Most visito rs wou ld like to demand for better roads, toi lets, waste disposal, and accommodations 

faci lities. They are also interested in wild life watching and tourist ' s information centers. 
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4.3 Entrance Fee: 

The visitors shown inte rest towards the learnjng and understand ing how essent ial and valuab le 

for visito rs to save the biod iversity of the park and to introduce improvements in the park by 

retlecting the ir willingness to pay for impos ing a favo rable ent rance fee fo r the Deosai National 

Park.As we know it is not easy to suggest a favo rable ent ry fee w ithout considering that vi sitors 

number of v is its must not drop in future. Since we must fi rst calcul ate demand elasti city for the 

bids that vis itor was w illing to pay for entry fee. As we know E lastic ity of demand (Ea can be 

described as % change in quantity demanded due to the % change in the prices but here we need 

elastic ity of demand fo r Deosai National Park, so we have to replace quant ity w ith number of 

visits while price w ith cost. To maximize revenue gained from impos ing t icket, the E lasti c ity of 

Visit cost with respect to trips fo r v isitors can be expressed as 

Hence thi s is the elasticity of demand of Deosai National Park for recreati onal purposes where T 

is the number of T rips/v isits per year, 

And 

As Tl is the number of Trips befo re improvement and T2 IS the number of trips after 

i 111 P rove 111 e nts. 

And Ep is the total cost of the trip/v isit to the Deosai Nat ional Park 
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where Epl is the cost of the visit before entry fee. 

The average elastic ities of vis itor's recreational demand for different entry fee against the cost of 

the vi sit are presented in below table. 

Table 4.7 Elasticity of Demand 

Bids for the entry fee Elasticity 
150 -0.00616 

140 -0.005745 

120 -0.004941 

100 -0.004124 

80 -0.003305 

60 -0.002483 

50 -0.002071 

Tab le 4.7 shows that bid 150 elasticity of demand is -0.00616 hence indicating that one percent 

change in cost of trip lowers number of visits by 0.00616 percent. So, from the table it can be 

concluded that by increasing entry fee , the number of trips tends to decline. Thi s means hi gher 

the cost of visit lower wi ll be the number of visits to the park. The lowest elastic ity of demand is 

for bid 50 which is -0.00207 1. These elastic ities help us in suggesting entrance fee fo r the park. 
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4.4 Estimation of Recreational value of Deosai National Park: 

As mentioned earlier in chapter 3, CS for a vis it of the v isitor can be calculated as . 

(3.13) 

where~l is the coefficient of the variable ofTC found from the maxi mum likelihood method 

(Englin et aI , 2003) Tn this study ~1 will be estimated from the equation (3.10) b. 

It must be noted that the value of ~1 must be negative and should be in line with the expectation 

of the demand model so that the value of CS will be positive (Bilgic, and Florkowski, 2007). 

The total recreational value is the sum of consumer surplus and the total cost of the trip 

(Himayatu llah, 2004) . 

Table 4.8: Recreatiollal value and CSfor tile Deosai National Park: 

Consumer Surplus 

Current 
(before entry Afier tile Entry Recreational Value 

fee) 
Fee 

Per visitor, Rs 616.143 566.143 12316.902 

Total Annual (Millions) 6.6 6.1 133.02 

CS of Deosai National Park is estimated with TCM. First, we take ~1 coefficient value from 

table 4.9 and then putting ~1 = -0.001623 in equation 3.13 we will get CS of the visitor. The 

current CS of the park is Rs. 616.143 per visitor while after imposing entry fee ofRs.50 it will be 

Rs.566.143 per visitor. 
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Recreational value = CS + Trip total cost 

= 566. 143 + 11750.763 

= 12,316.906 per visitor 

As due to extreme weather conditions tourist v isit Deosai National Park only in short summers 

i. e. approximately 4 months (1 20 days) in the whole year. So, to estimate annual current CS 

before entry fee we will first multiply number of days with number of visitors per day and then 

multipl y it with Current Consumer surplus. 

= Number of days * Number of visitors per day 

120 * 90 

10800 

Total annual current CS = 10800 * 616.143 

= 6654344.4 

Total Annual CS after entry fee = 10800 * 566.1429 

= 6114343.32 

After estimating Annual consumer surplus in millions now we have to estimate Annual 

recreational value. First, we will calculate recreational value per day 

Recreational value per day = recreational value per visitor * number of visitors per day 
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= 12316.902 * 90 => 1108521.18 

Annual recreational value = Recreational value per day * 120 days 

= 1108521.18 * 120 

= 133022541.6 

Hence the estimated annual recreational value of Deosai National Park is Rs.133.02 million 

which can be obtained by enforcing per visitor entry fee of RS.50 per visit . This value estimate 

gives valuable information to the policy makers of the park and helps them in financing budget 

for the park to introduce improvements in the park so that biodiversity conservation of Deosai 

National Park can be sustained. 

4.5 Consequence of improvements in DNP for recreational demand: 

Fig 4.4 Demand for recreation before and after the improvements 
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Figure 4.4 depicts two types of demand curves for the Deosai National Park. Where DR l curve 

represents the recreational demand before the imposition of entry fee while curve DR 2 shows the 

assumed demand curve which will be subj ect to the certain improvements in the quality of 

Deosai National Park like better roads, waste disposal and tourist informat ion centers etc. Hence 

introducing improvements in the park resulting in increasing the visitors recreational demand. 

4.6 Results of the Econometric Model 

Table 4.9 Negative binomial results: 

Variables Coef. Std. Err z P>lzl 

Income (0.0000428) * 0.0000113 3.78 0.000 

age (.0444514) ** .0184157 0.016 0.031 
--

j Houseltold size (0.3909014) ** 0 .1609364 2.43 0.015 

Education (0.186929) *** 0.0975093 1.92 0.055 

Cost of visit to (-0 .001623) * 0.000494 -3.29 0.001 

the park 
Distance (-0.0038588) * 0 .0014787 -2.61 0 .009 

Gender (1 .007817) ** 0 .5023817 2.01 0.045 

Cost of visit to (-6.81e-06) 0.0000325 -0.21 0.834 

substitute site 

{?tlalitJl of tI,e 0.8854608* ** 0.502459 1.76 0 .078 

park 

... * Shows that the varIable IS statistically slgl1lficant at 1% confidence II1terval , ** and **,. shows It IS 

significant at 5% and 10% respectively. 
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The above-mentioned table shows the result of negative binomial regression. As bid 50 shows 

hi gher feasibility so we are checking the signifi cance level fo r the desired bids along with z sco re 

and p score showing 1 %, 5% and 10% significance level. As tabl e di sp lays the s ignificant result 

of income and number of visits by showing positive relationship at 1 % significance level. This 

means that one unit increase in income will change the number of visits by 0.0000428 units. Age 

also shows the positi ve re lationship as one unit increase in age of the visitor will increase the 

count of a number of visits by .0444514 units . Household size also exhibits statically signifi cant 

result by effecting a number of visits by 0.39090 J 4 units. Education also plays a significance 

rol e in WTP. This means that each one unit increase in education of visitors will increase 

0.186929 units log count of Visit. The variable cost of visit has a coefficient of -0 .001 623 which 

is staticall y significant, and this means that for each one unit increase in the cost of visit the 

number of visits will decrease by 0.001623 units. S imilarl y, Distance is also negatively related to 

a number of visits to the park. One unit increase in each di stance to the park w ill decrease the 

v isitor's number of trips to the park by 0.0038588 units. The dummy coeffic ient of Gender is also 

significant while the coefficient of the cost of a visit to substitute park sho ws insignifi cant 

re lationship this is because of the missing figures i.e. 93 visitors responded that they were 

unaware of other parks in Gilgit Baltistan, so they insert zero cost which causes the problem of 

heteroskedasti city. While the expected cOLlnt log for the quality of the park is 0.8854608 which is 

also statically significant at 10 %. Hence, we can deduct from the p- values that our study model 

is stati sti call y significant. 
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Chapter 5 

5.1 Conclusion: 

The case study of Deosai National park ensures the fact that correct valuation is required to 

generate more income for the park through a user fee. In this regard , the present study 

contributes to examine the fact that economic analys is can playa vital role in the management of 

the park. This study used Travel Cost Method (TCM) to est imate DNP per trip value. Moreover, 

this study concentrates on valuat ion and willingness to pay for biodiversity conservat ion of 

Deosai National Park. 

Statistical analysis based on sample size of 182 visitors, most of the individuals vis iting the 

Deosai Nat ional Park are male, yo ung, educated and unmarried . Even female and aged visitors 

are eq uall y fasc inated of such bewitching beauty. More than half of the respondents sa id that 

they belonged from the urban dwellings while remaining of them belong to the nearby native 

areas of the Park. Only 72 respondents rated the quali ty of DNP as fa ir whil e about 95% of 

respondents emphasize to bring several improvements in the quality of the park. Most visitors 

wanted better roads, toilets , waste disposal , and accommodations fac iliti es. They are also 

interested in wi ldlife watching and tourist 's information centres . The introduction of entry fee in 

our study is calculated by applying visitors demand function based on the TCM. It was estimated 

that on every v isit Rs.50 per person is the WTP by the vis itor for biodiversity conservat ion of 

Deosai National Park to reduce overcrowd ing and to moderate the environmental hazard s. The 

study reveals that by imposing a higher entry fee the visitor's willingness to pay declines. The 

lowest elasticity of demand is for bid 50 whi ch is 0.00207 1. Our stud y also suggests hi gher 

entrance fee for fore ign v isitors by adopt ing a price discrimination scheme to generate mo re 
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income. The rationale for imposing a higher fee for foreigners is that in our survey foreigners 

showed hi gher intentions to pay higher fee to protect biodiversity of the Deosai National Park. 

Moreover, Lindberg and Halpenny (2001) also presented that local v isitors are more affected by 

an increase in price than foreign visitors because local visitors may have lesser income as well as 

they remain conscious of the possible substitute sites and thus be sensitive to price. Furthermore, 

our sample data a lso shows foreign visitors are willing to pay hi ghest bid of Rs. 1S0 hence 

suggested fee charged from foreign visitors should be Rs.lS0 or more which is much higher than 

national v isitors. 

In this stud y consumer surplus(CS) of Deosai National parkCDNP) is estimated with the help of 

travel cost method . The estimated annual Consumer surplus after charging fee is Rs.6.1 million 

in Pakistani rupee. The main purpose of this study is to calculate annual recreational value of 

Deosai National Park that is Rs.133 .02 million by enforcing per visit Rs.SO per person to 

maxi mize the income gained from the front entry gate ticket. 

The value estimate gives the valuable data for policymakers of Tourism D epartment of Gilgit

Balti stan to enable them to get a general knowledge and idea regarding how significant and 

valuable the National park is in order to form relevant pricing policy. In addition, it is essenti al 

for the Tourism Department of Gilgit-Baltistan to increase the budget reso urce allocation for the 

development of the Park so that regional integration ofDeosai National Park can be improved . 

5.2 Contribution to the policy: 

Findings concerning the recreational estimates and behaviours that may have suggestions for the 

improvement of quality and development of Deosai National Park has been produced in this 
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study. Subsequentl y, the reasonable initiatives which can be generally taken in Deosai National 

Park to develop Ecotourism approach are: 

a) Results from the fie ld survey revealed that if the management of the park improve its 

quality it would attract more touri sts and provides a strong incentive for the authori ties to 

meet the targets of management of N ational park and help in the conservation of 

inhabitants of the parle Deosai National Park authorities should act like a leader and 

demonstrate v isitors through leafl ets, signs and information centres by encouraging 

conservation and education . 

b) More revenue will be generated if entrance fee of Rs.SO is imposed with certain 

improvements in the park by introducing amendments in management policies. Wildlife 

touri sm in National parks need to be managed properl y but thi s requires training and 

monetary cost. F ines as we ll as diffe rent fees should be charged to ensure susta inability 

of the park such as entrance fee, grazing permits fee and angling fee. Thi s type of 

improved internal income generation system will be benefi cial to the Tourism department 

of GB and the gove rnment. 

With the passage of time, wildlife touri sm is becoming more popular world wide. Keeping the 

fact that last year 20% increase in the number of tourist, it is essenti al to recogni ze that user 

fee is necessary for the protection and management of Deosai N ational Park so that excessive 

damage happening to the sites natural environment must be controlled. T lus research will 

open new areas of interest for the park managers and policy makers ofDeosai N ational Park 

in a study about visitor ' s experiences in Gilgit Baltistan. 
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Appendices 

Appendix A 

This survey is being conducted as part of an M Phil degree at the QAU, Islamabad and is mainly 

concerned with the Environment Of the Deosai park. The following questions are thus purely for 

academic purposes and mainly concerned with household/individual perception about the socio

economic characteristics, expenditures on the trip and willingness to pay for the improvements in the 

park. Your input is highly va lued and I wi ll be grateful if you could please take few minutes out to 

express your views in this regard . This information and identity of respondent will be kept confidential. 

The information will only be used for this research and not for any other purpose. Your cooperation is 

highly appreciated. 

Name of Interviewer ___________ _ Date:---.! ~ ___ _ 

Section A 

General Information about the Visitor 

1. Gender of the respondent: __ Male __ Female. 

2. Where do you live? 

Name of Place ------

3. Type of v isitor: Indiv idual __ Family __ Friends __ other (please specify) ___ _ 

4. Age _ __ (years). 

5. Marital Status (please circle one): 1. Single 2. Married 3. Widowed/divorced. 

6. Household Size: (No. of Family Members). 

7. Years ofschooling ___ _ 

8. Location: I . Urban Dweller 2. Living in Rural Areas. 

9. 1 ncome of the household (Rs.lmonth): Rs. -----
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Section B 

Visitor's Recreational Behavior 

10. How many times did yo u visit national parks or nature-based recreation in Pakistan within 

the last 12 months for recreation purpose? 

No. oftimes: ------

11. I-low much did you spend on eco-tourism during the last year? Rs. ______ _ 

12. How many times did you visit the Deosai National Park within the last 12 months for 

recreation purposes? 

No. of times: -------

13. Ifyo Li were not on thi s trip today, what would you most likely be doing? 

a. Working at job, b. Watching TV, c. Housework/Shopping, 

;., d. Other (please Specify) ____ _ 

14. How many hours were yo u at the Park today? ___ hours. 

15. How did you come to Deosai Park? 

a . By Tour Bus, b. By mini bus, c. By rented car, d. By private car, e. By motorcycle, 

f. By public bus, g. Other (please specify) . ___ _ 

16. How much did yo u spend on your trip from initial p~ int to this national park: 

Transpo rtation Rs. (in case of publ ic transport) 

Fuel Rs. (if private/own vehicle) 

Food Rs. 

Acco mmodation Rs. -----

Other Rs. 

Total Rs. 

17. Please estimate the time and distance it takes yo u to get to D eosai nat ional park f rom yo ur 

home? hOlll'S 1" 11 ____ _ ______ I\J • 
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18. If yo u are not from G il git Baltistan, you came to Gilgit Balti stan for: 

a. Conference attendance, b. Business, c. Visiting fri ends or relatives, d. Travel, e. 

Recreational purpose, e, Other (please specify). ________ _ 

19. If came fo r Recreational purpose how many other sites v isited? 

(a) Name of the site (p lease spec ify). 

(b) Name of the site __________ (please specify. 

(c) Name of the site (please specify) . 

21. How wo uld you describe the quality of recreational benefits at Deosai National Park? 

a. Very poor, b. Poor, c. Fair, e. Good, f. Excellent, g. Don ' t know. 

22. Are yo u satisfied with the existi ng recreational benefits of the Deosai National Park? 

Yes No. 

23. Do you know any other Natio nal Park that yo u would li ke to vi sit instead of Deosai National 

Park? Yes No. 

24. If Yes to Q. 22, Which other single site do yo u visit frequently? ______ and why? 

Reason (Please Mention): ________________________ _ 

25. If yes to Q.23, What would be your total cost to visit that park as compared to Deosai 

National Park? Rs. ----

26. What is the distance fro m yo ur home to that park? _____ km (please specify) . 

27. How much time wo uld yo u spend at the next best alternat ive national park? ___ hours. 

28. If No to Q 22, would you like to have improved recreational services provided by the Park? 

Yes No. 

29. If No to Q 28, why? 
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36a. Any suggestion for improvements in the Deosai parle 

3~ If these improvements taken place will your number of visits/year: 
a. increase, b. decrease, c. remain constant? 

Appendix B 

Results of the econOlTIetric lTIodels: 

{smel} 

{comHsfHul offHtxt}{ .-} 
name: {res}<unnamed> 
{txt}log: {res }C:\Use rs\aatizaz hussa in \Desktop\resa rch \U ntitled .smcl 

{txt}log type : {res}smel 
{txt}opened on: {res}15 Sep 2018, 11:44:52 

{com}. nbreg noofvisits totalcost incom age edu hhs q dist G 

{txt}Fitting Poisson model : 
{res} 
{txt}lteration O:{space 3}log likelihood = {res:-239 .36335} 
Iteration l:{space 3}log likelihood = {res :-239 .36284} 
Iteration 2:{space 3}log likelihood = {res :-239.36284} 
{res} 
{txt}Fitting constant-only model : 
{res} 
{txt}lteration O:{space 3}log likelihood = {res:-297 .78894} 
Iteration l :{space 3}log likelihood = {res :-274.18132} 
Iteration 2:{space 3}log likelihood = {res: -274.18132} 
{res} 
{txt}Fitting full model : 
{res} 
{txt}lteration O:{space 3}log likelihood = {res :-241.89855} 
Iteration l:{space 3}log likelihood = {res : -239.3689} 
Iteration 2:{space 3}log likelihood = {res :-239.36284} 
Iteration 3:{space 3}log likelihood = {res :-239.36284} 
{res} 
{txt}N egative binomial regression Number of obs = {res} 187 

{txt}LR chi2({res}8{txt}} = {res} 69 .64 
{txt}Dispersion = {res}mean {txt}Prob > chi2 = {res} 0.0000 
{txt}Log likel ihood = {res}-239 .36284 {txt}Pseudo R2 = {res} 0.1270 
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{txt}{hline 13}{c TI}{hline 11}{hline l1}{hline 9}{hline 8}{hline 13}{hline 12} 
{coil} naafvisits{coI 14}{c I} Caef.{coI26} Std . Err.{caI38} z{caI46} P>I z I {col 54} [95% Can{cal 
67}f. Interval] 

{hline 13}{c +}{hline l1}{hline l1}{hline 9}{hline 8}{hline 13}{hline 12} 
{space 3}tatalcost {c I }{caI14}{res}{space 2}-.0000581{col 26}{space 2} .000018{col 37}{space 1} -
3.23{coI46}{space 3}0.001{caI54}{space 4}-.0000934{coI67}{space 3}- .0000228 
{txt}{space 7}incom {c I }{coI14}{res}{space 2} .0000152{cal 26}{space 2} 3.44e-06{col 37}{space 1} 
4.41{coI46}{space 3}0.000{caI54}{space 4} 8.44e-06{caI67}{space 3} .0000219 
{txt}{space 9}age {c l}{coI14}{res}{space 2}-.0444514{caI26}{space 2} .0184157{coI37}{space 1} -
2.41{coI46}{space 3}0.016{cal 54}{space 4}-.0805456{cal 67}{space 3}- .0083572 
{txt}{space 9}edu {c l}{coI14}{res}{space 2} .0717206{coI26}{space 2} .0341785{coI37}{space 1} 
2.10{coI46}{space 3}0.036{cal 54}{space 4} .004732{cal 67}{space 3} .1387091 
{txt}{space 9}hhs {c I }{coI14}{res}{space 2} .0768093{cal 26}{space 2} .0474075{cal 37}{space 1} 
1.62{coI46}{space 3}0.105{cal 54}{space 4}-.0161076{cal 67}{space 3} .1697263 
{txt}{space l1}q {c I }{caI14}{res}{space 2} .2206299{col 26}{space 2} .1774807{cal 37}{space 1} 
1.24{caI46}{space 3}0.214{cal 54}{space 4}-.1272259{cal 67}{space 3} .5684857 
{txt}{space 8}dist {c l}{caI14}{res}{space 2}-.0003556{caI26}{space 2} .0004971{coI37}{space 1} -
0.72{coI46}{space 3}0.474{col 54}{space 4} -.00133{col 67}{space 3} .0006187 
{txt}{space l1}G {c I }{caI14}{res}{space 2} .251199{cal 26}{space 2} .1802242{col 37}{space 1} 1.39{col 
46}{space 3}0.163{cal 54}{space 4} -.102034{cal 67}{space 3} .604432 
{txt}{space 7Lcans {c I }{caI14}{res}{space 2}-.3423495{col 26}{space 2} .7212203{col 37}{space 1} -

I 0.47{coI46}{space 3}0 .635{col 54}{space 4}-1.755915{caI67}{space 3} 1.071216 

I / 
{txt}{hline 13}{c +}{hline l1}{hline l1}{hline 9}{hline 8}{hline 13}{hline 12} 

I /Inalpha {c I }{caI14}{res}{space 2}-70.62272{col 26}{space 2} .{coI54}{space 4} .{caI67}{space 
3} 
{txt}{hline 13}{c +}{hline l1}{hline l1}{hline 9}{hline 8}{hline 13}{hline 12} 
{call} alpha{coI14}{c I }{res}{space 2} 2.13e-31{coI26}{space 2} .{cal 54}{space 4} .{cal 

67}{space 3} 
{txt}{hline 13}{c BT}{hline l1}{hline l1}{hline 9}{hline 8}{hline 13}{hline 12} 
Likelihood-ratia test af alpha=O: {help Lchiba r##I_new:chibar2(01} =}{res} O.OO{txt} Prab>=chibar2 = 
{res}1.000 

{com}. exit, clear 
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