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Abstract 

One aspect of sustainable development is the need to retain an "acceptable" level of 
environmental quality and to conserve nature's assets. Environmental economics 
literature has therefore developed to encompass a range of monetary valuation methods 
and techniques designed to value the 5pectrum of environmental goods and services. 
The task of monetary valuation of the environment is made more complex by a number of 
problems. These include the fact that often environmental effects will have no natural 
units of measurement, and even where physical indices are available these must be 
related to individual perceptions. Besides, due to their externality and public good 
characteristics environmental effects do not often directly show up in markets. 

Extensive use of monetary valuation methods combined with technical improvements in 
techniques have resulted a large literature that consists a wide range of valuation case 
studies. There is now a wide range of application of the contingent valuation method 
(CVM) in developing cOllntries. Most of the studies are concerned with fresh water 
investments and sanitation However, there are fewer studies that look at forest values, 
outdoor recreation, sanctuaries and parks. Of course, few limited studies have applied 
different techniques in valuing different environmental resources. This indicates that 
both in developed and developing countries more emphasis has been given to the 
reliability of contingent valuation method (CVM) . This study has attempted to estimate 
recreation value of Tis Abay Water Falls which is considered nature based tourist 
attraction area by applying contingent valuation method (CVM) and the travel cost 
approach(TCM) and evaluated the extent whether different techniques for valuing a 
given environmental charge will produce similar results. 

The conflicting interest around Tis A bay Water Falls resource is the background for this 
study Tis Abay JJ Hydro Power Project is being implemented with the objective of 
increasing the supply of energy, where as the Tourism Master Plan proposed 
establishment of Tis A bay national park to enhance tourism industly. However, there is a 
trade-off between these two proposals, because the implementation of Hydro - electric 
power project will necessarily involve a significant reduction in the flow of water falls 
and that may not sustain their aquatic diversity and value of tourism. 

Though, there is significant difference, both methods have come with substantial 
consumers' swplus of Tis Abay Wate Falls Park which shows high potential tourism 
value of the resource. This might help to consider environmental policy issues and the 
needfor the simultaneous pursuit of multifarious development objectives which are often 
in conflict with each other. 



1.Introd uction 

1.1. General Background 

1.1.1 Environmental Resource Preservation and Development 

Nowadays environmental economics literature has developed to include a wide range of 

environmental issues such as sustainabl e development, options for development or 

preservation, trade-offs between alternative resource uses etc. The concept of sustainabil ity 

carries several meanings, which provoke or instigate current debate. Regarding 

environmental resources a crucial point for economists is choices between development 

and preservation. The choice between these two alternatives depend upon issues like 

irreversibility, ecosystem complexity and substitutability. The achievement of making 

proper choices might remain the greatest challenge facing scholars who pursue their 

studies in the area .. 

For sustainable development there is a general proposition for environmental quality and 

natural resource augmentation to be necessary conditions. The challenge of sustainable 

development is how to meet immediate needs while at the same time preserving the 

resources for the next generation. Environmental economics has its domain of interest in 

the relationship between the workings of an economic system and the set of natural 

resources that support the economic system by supplying inputs such as minerals, forest 

products, soil quality and water. The environment's capabi lity to receive, degrade and 

recycle the waste products flowing to it from the economy is an important natural resource. 

So, is the stock of germ plasm or "biodiversity" , as an object of economic value for use of , 



mankind, as an object of value in itself and as a me~ns of providing rCGili snce' to 

exogenous change - stability through diversity ( Pearce. Barbier and Markandva , l988). 

Even though "sustainability" has become the main concern for much of the recent works in 

environmental economics, there still remains considerable di sagreement both on the 

conceptual and operational context of the term. This di sagreement has emanated from 

various sources, including differences in di sciplinary perspective, the axiomatic 

foundations of the dynamic models within which the concept has been explored, and the 

interpretation of sustainability at the policy level. Moreover, underlying many of the 

disputed issues one finds ill-defined set of philosophical and ethical differences over the 

problem of both intra and inter-generational equity ( Common and Perrings, 1992). The 

arguments for conservation of natural habitats and the protection of biological diversity are 

also important for sustainable development. 

Biodiversity includes a wide variety of genetically distinct populations and species of 

plants, animals, and micro organisms with which homosapiens share the earth and the 

variety of the ecosystems. One of the problems facing ecologists and economists today is 

how to measure the value of environmental goods whose destruction generates vast 

externalities from an economic perspective, the problem with biodiversity loss lies in the 

fact that a change in the mix of species - biodiversity - implies a change in the value of 

those assets in which human production, indeed human survival depends (Githinji and 

Perrings, 1993). 
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Today, the fundamental question on the compatibility of development and environmental 

objectives, on the nature of trade off and choice have become evident when trying to 

satisfy both simultaneously. What emerges from the discussion on this issue is that there is 

no one set of trade offs or choices avai lable to poli cy makers just as there are a wide range 

of development objectives and strategies being pursued by countries around the world . 

There are many legitimate debates about the ways to value and manage the environment. 

Therefore, it comes as no surprise that there is no consensus reached on how development 

and environmental objectives are best looked and accommodated in the development 

process. 

Irreversibility is one major criterion to choose between the two alternative uses of 

environment; preservation or development. To estimate the benefit of development or 

preservation, irreversib ility is a crucial point and emphasizes on the value of information 

and on uncertainty. Regarding irreversible development a number of contributions are 

made by many economists. 

Krutilla and Fisher (1975, 1985) have developed an approach to irreversible development 

which recognizes asymmetric growth rate for development and preservation benefits. But, 

Hanley and Spash (1985) argue that, there are a number of problems in this approach, 

namely; growth rate and interest rate can be diffi cult to estimate and may be unstable over 

time , the initial values for preservation and development can be difficult to measure, and 

future preservation benefits foregone are measured using the preference of current 

individuals which may conflict with the future preference. 
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Fisher, Krutilla and Cicchetti (FKC)(1972) have shown that if preservation benefits are 

increasing relative to development benefits, and if development is irreversible, then the 

optimal amount of preservation may not only become positive, but also greater than would 

be indicated by current valuations. They also show that FKC's conclusion that the optimal 

development is less than would be indicated by a purely myopic analysis holds under more 

general circumstances than they analyzed. On the other hand, Barret (1989) has presented a 

more general model of optimal economic growth and environmental preservation in which 

the results of FKC emerge as special cases. Accordingly, FKC ' s more general results 

serve to support the case for preservation (Barret , 1989). 

Another line of economic thinking on irreversible changes was pursued by Arrow and 

Fisher (1974). They have tried to explore the implications of uncertainties surrounding 

estimation of environmental costs of some economic activities. They argue that the 

existence of uncertainty will, in certain important cases, lead to a reduction in the net 

benefits from an activity with environmental costs. 

Arrow and Fisher have advanced the concept of a "quasi-option value" when making a 

decision to prevent an irreversible development. Quasi-Option Value is most easily 

understood in a two periods model. They have shown that, so long as there is a non-zero 

probability of new information becoming available, then a positive quasi-option value 

arises for the alternative of avoiding an irreversible development, and raises the 

opportunity costs of development. 
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According to Pethig (1991), Quasi-Option Value is an inseparable element of preservation 

benefits and a good decision about irreversibilities can not be reached unless the best 

possible use of all avai lable information is made. He argued that, the optional procedure 

may be a strategy of sequential postponing of the decision to destroy a resource until new 

information becomes available. 

It is widely believed that wild life parks or sanctuaries are important for the conservation 

of some components of biodiversity. In addressing park issues there are biological , 

scientific, medical, socio-cultural, emotional and job related benefits that the wildlands can 

provide. National Parks and reserves represent the single' most important method of 

conserving biological diversity world wide. These protected areas conserve many of the 

worlds habitats and species. Yet human encroachment, especially in tropics, is severely 

degrading and destroying many of these areas.( Brandon and Wells, 1992) 

Preservation of the ecosystems and making continue to generate natural recreation highly 

affected by human activities and attitudes. Human existence, sustainabi lity and 

development are directly and indirectly dependent upon the preservation of biodiversity. A 

common argument for protecting a reserve is that it will provide benefits in the future . 

However, the option of "preserving" the natural habitats as natural reserves seems not 

feasible . In the conservation of biodiversity, trade-offs are inevitable. For any resource 

committed to conservation there are alternative uses .. 
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It was argued that trade -offs are a fact of life. We face them in every aspect of our 

existence, from where we live to what we do for a living. Sometimes we make choices 

fully aware of what the trade- offs may imply but more often we are forced to choose in the 

dark. The more complex the content of our choice, the more often we must choose among 

options with incomplete knowledge of the final outcomes. In these cases, we can be 

surprised by the consequence of our action. (Cangelosi , 1992) 

How should society reconcile its desire for both development and preservation of natural 

environments?This poses a question in our mind to reflect on the condition of Tis Issat 

water fa ll s recreation area where there is a recognized potential confli ct between 

development and environmental objectives. Preservation of Tis Issat water fall as 

recreation or the development of national park around the area which guarantees the 

natural elements not to disappear in the future . However, preservation has a cost. The 

opportunity costs of preserving a park, are the benefits that are lost because of operation or 

the existence of the preservation. Therefore, a careful economic assessment of preservation 

versus development is requ ired. In cases where preservation benefits are increasing 

relative to development benefits, and the development is irreversible, then the challenge to 

ensure the capacity of the ecosystems to continue will be more complex. So one area of 

interest in the study is to evaluate the attempt that has been made to link development and 

environmental issues concerning Tis Abay Water Fall resource. 
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1.1.2 Resources and Economy of Tis Abay Water Falls 

Ethiopia 's scenery ranks among the most beautiful in Africa and is full of variety offering 

mountain ranges, high plateaus, deep canyons, large savannas, deserts, volcanic craters, 

long rivers including the Blue Nile, water falls , the lowest depression on Earth (Dallol), the 

largest cave in Africa (Sof Omar), the Great Rift Valley and its numerous lakes, hot water 

springs, and Lake Tana, the source of the Blue Nil e. (Tourism Commission, 1993). It was 

noted that,the state of Ethiopia's natural or man made tourist attractions has been a cause 

for alarm for many years . Tis Abay Water Falls, which is one of natural tourist attractions 

of the country, is no exception. 

Tis Issat Falls is one of Ethiopia's most impressive natural spectacles and a national land 

mark It completes the hi storic route prestigious sites of Gonder, Lalibela, and Axum. The 

fall is located 35 km south of Bahir Dar near the village of Tis Issat. The sudden plunge of 

the Nile into 40 meters depth creats the spray of waters, and the mist, which drenches the 

wide area of the slope facing the water falls . The fall s have a width of about 400 meters. 

After sheer dropping of the Blue Nile River then starts its course through a depth of 70 

meters narrow gorge. When the flow is sufficient it produces a spray of water (the famous 

"Smoke") forming a persistent rainbow. The morning tour awards the visitors with 

surprising natural ·display of rainbows which shimmer across the water falls (ANRS, 1999) 

From the parking area, it takes an hour on foot on a somewhat difficult path to reach the 

falls . A stone bridge built by the Portuguese three centuries ago, which is still in use, is an 
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important attraction for visitors. It serves as a pass to cross a rift on the way to the falls , 

adding pleasure to the excursion. The site over looking the falls is a mere intended earth 

surface that can be dangerous to tourists (MWR, 1998). 

Tis Issat Falls is one of the country's most impressive natural spectacles, Scottish traveler 

James Bruce wrote the falls were "a magnificent sight that ages, adds to the great length of 

human life, would not efface or eradicate from my memory" (MWR, 1998). The historic 

Fassil bridge accross the river Abay below the fall s is an added attraction for visitors to the 

area. Bahir Dar is the base for visiting the Tis Abay water falls and also the starting point 

for exploration of Lake Tana's island monasteries. 

The number of domestic and international visitors who visited Tis Abay Water Falls has 

increased over the years . International tourists inflow to the area shows a marked seasonal 

distribution mainly reaching its peak between the months of October and March. 

Domestic tourism on the other hand, is by far less seasonaL Indeed, nearly exactly half of 

the domestic visits are made in the six months of the international tourists high season 

(MWR,1998). 

Tourists visiting the falls stay in the near by town ofBahir Dar on the shores of Lake Tana. 

Tourists visiting the Tis Abay Water Falls have access and opportunity to visit the 

Monasteries on the Island of Lake Tana. It should be noted that, one purpose of 

international tourists visiting Bahir Dar is to view the Water Falls. At present no facilities 

such as lodging, camping sites and formal view points are provided for tourists visiting the 
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falls . Visitors either walk or drive the few hundred meters from the settlement to the path 

that leads to the falls The path dips down into steep rocky slope and then crosses the Blue 

N ile by way of the Fasil Bridge. On the foot path some villagers sell traditionally woven 

fabrics of good quality to passing tourists. This is the only economic activity related to the 

falls, and surprisingly enough considering the fame and quality of the site, nothing has 

been done to accommodate tourists visiting the area. Therefore, it is compulsory to 

envisage comprehensive site development and enhancement of activities for the benefit of 

the local population and for the protection of the site .. 

As indicated earlier, Tis Issat Fall s ranks along side Axum, Lalibela and Gondar as an 

important site. for visitors on the northern tourist circuit. However, there are two crucial 

points that the Tis Issat Falls faces today. The first is the Government proposed Tis Abay II 

hydroelectric project .Of course, the project will provide significant benefits to the country 

as a whole and to local economy in the vicinity, Tis Abay and Bahir Dar town. However, 

the implementation of the project will have an adverse effect inducing a significant 

reduction in the level of water flow over the nationally important Tis Abay water falls . On 

the other hand, the tourism master plan proposed the development of a 9km2 National Park 

arou nd the Tis Issat falls . It was argued that, the interest of protection and preservation of 

Tis Abay Water Fall which is a natural tourist attraction will be endangered if timely and 

proper environmental accompanying measures are not taken on Tis Abay II Hydroelectric 

Project. 
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the occurrence of the regular high flows of more than 200 M3 Is which provide spectacular 

effects at the falls . Another worrying scenario is a seasonal pattern ranging from a 

minimum of 10 M 3/s to a maximum of 12 M 3/s Such a regime significantly reduces the 

flows during both the natural wet season and the peak visitor months. According to Abay 

River Basin Master Plan Projects study, this would be a national disaster. 

1.1.2.2 Tis Abay II Hydro Power Project 

The objective of the project is to utilize the available head at the 46m high Tis Issat falls 

energy generation at a powerhouse located downstream of the water falls A small power 

station, operating under the same principle of diverting flows from above the falls, has 

been in operation at the site since 1964. The project document explains that, the full 

development of the hydropower potential of the river in this locality necessitates regulation 

of the upstream flows, which has been achieved by the construction of the Chara Chara 

Weir on the fall of Lake Tana. The main works were completed in early 1996, but a 

modification to the gated outlets is required in order to increase the maximum regulated 

discharge to the river. 

The environmental impact assessment of the project presented a detailed analysis of the 

critical issue of the flows allocation between the power station at and the Tis Issat Falls. 

Accordingly, the maintenance of a residual flow for the waterfalls is essential both to 

sustain the biodiversity of the aquatic ecosystem and to preserve the visual amenity value 

to the falls for tourism. At the same time, the economic value of the energy generator 
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depends on maximizing the flow through the power house. The trade-off between the use 

of the regulated Ri ver Abay for energy generation and the preservation of the waterfall to 

sustain their aquatic diversity and the value for both domestic and international tourism has 

been the major focus of this environmental assessment. 

According to the project document, environmental impact assessment has been done to 

estimate the economic value of the potential contraction in the tourism industry brought 

about by the diversion of water from the Tis Abay Falls to the proposed Tis Abay II 

Hydropower Plant. The result indicated that benefits from production of electricity would 

appear to out weigh those from touri sm .. It is suggested that a "best strategy" may involve 

exploiting the full potential of the fall s for electricity generation in the short term, and 

reviewing the potential for developing tourism at some later date. 

1.2. Problem Statement 

As observed from the resource background of the Tis Issat water falls, despite its 

tremendous ecological and economic potential, is now under threat. The main danger has 

come from a proposed government intervention when Tis Abay II Hydropower Project is 

decided to be implemented before final agreement was reached between Ministry of Water 

Resource and Tourism Commisssion .It appears there is a conflict of interest between 

developing energy production and deriving economic benefit from tourism . Here it is 

important to note that preservation of Tis Issat Fall s is an important symbol of cultural 

heritage in Ethiopia. Furthermore, preserving the aesthetic integri ty of Tis Issat Falls is 
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perhaps one of the most crucial concern for environmental resource supporting recreational 

activities. 

The Abay River Master Plan project profile of tourism indicates that there is an urgent 

need for the establishment of Tis Abay National Park. The establishment of the Tis Issat 

Water Fall National Park will pose an economic cost on the local population in terms of 

their loosing access to the park and the resources it contains. So estimation of the 

opportunity cost of establishing the park is one problem area that this study focuses on. 

The Tis lssat Fall is nature based attraction area, its value lies primarily on its recreational 

value. It also contributes positively to the aesthetic value. Another problem area lies on the 

fact that the Tis Issat Water Fall like other environmental resources is difficult to quantify 

its economic value on the preservation of the recreation area. 

Therefore, based on the above statement, the problems are:-

1. For Tis Issat Fall, like other environmental amenities, ordinary market does not exist, 

but it provides recreational benefits to its users . In this recreational site there are 

arbitrarily determined charges which do not reflect the full cost of providing the service 

or its true market value. Fixed admission fee could not be taken as a price to estimate a 

demand curve for the resource and to calculate the consumers' surplus enjoyed by users. 

2. The preservation of the area or establishment of the park has an opportunity cost. These 

are benefits that are lost because of the existence of the reserve. The rural people who 

are living close to the areas may be affected by the proposal. Therefore, it will not be 
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surprising if the people argue against preservation of reserves since it might be related 

to the issue of poverty. 

3. Tis Abay WaterFalls is a natural tourist attraction resource. If due consideration is not 

given, any development intervention activities in and around the area will affect 

ecological and environmental behaviour and will alter its beauty. The ongoing Tis 

Abay II Hydropower Project has raised controversy around development and 

preservation. The issue will be more problematic if the decision on development is not 

easily made reversible. 

1.3. Objectives of the study 

Based on the problems identified above the ultimate objective of this study is to estimate 

the economic value of Tis Issat Fall using the contingent valuation method (CVM) and 

travel cost method (TCM) . The specific objectives of the study include:-

1. To evaluate visitors and non-visitors preference through willingness to pay (WTP) for 

preserving recreation area and place a monetary value on the benefits received by 

resource users and potential users. 

2. To measure the impact of developing the area into a national park on the local 

residents as well as the opportunity cost associated with the establishment of the park 

through willingness to accept (WTA) compensation. 

The study intends to use demand based approaches and make comparative interpretation of 

the findings. The valuation will highlight some arguments for the preservation of this 
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nature based recreation area and provide clues on future policies for park development, 

biodiversity management and resource utilization . 

1.4. Significance of the Study 

The outcome of this stud y will be the estimation of the value of consumer's surplus and 

demand function of the resource. The result will provide the total value for the Tis Issat 

Fall from the view point of people who use it for recreational purposes (use value), for use 

at some future date (option values) and some "moral' altruistic (existence) value. These 

estimates are useful to make a rational decision, on whether to establish the park or not. 

And for the need of integrating comprehensive development policies. Especially the 

conflicting interest in relation to the preservation or development of Tis Abay Fall will be 

more apparent. 

1.5 METHODOLOGY 

1.5.1 Data Type and Sources 

It is obvious that, the data type and source of the study depends on the techniques adopted 

or on the choice of valuation techniques. To measure the economic value of the Tis Abay 

Fall, which is the central problem of this study, two techniques, viz., contingent valuation 

method (CVM) and travel cost method (TCM) were employed. Both of them are survey 

based methods, which require careful sampling, training of enumerators and method of 

preparation and analysis . Therefore, the study uses a cross -sectional data set obtained from 

a survey which was conducted to obtain the data needed to estimate the amount people are 

wi ll ing to pay for the establi shment of the park and the demand for the park visits. Survey 

on 300 respondents consisting of potential users ; users and losers was conducted to 

provide primary data to estimate the economic value of Tis Abay Water Falls . Therefore , 
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Survey data were available to measure the economic value of the park using contingent 

valuation and travel cost methods. 

Under contingent valuation approach, respondents were asked hypothetical questions, to 

elicit how much money they are willing to pay (WTP) or to receive (WT A) in exchange for 

the establishment of the park. Besides, information which might be helpful for the analysis 

of the determinants of WTP/WTA responses were also gathered. These include socio-

economic and demographic characteristics, taste and attitudes of respondents. 

Regarding the choice of payment vehicles and elicitation methods, there was an attempt to 

avoid controversial payment vehicles , anchoring and discrete bid level bias. Payment 

vehicle includes taxes, entrance fees and donation to a charitable trust. The major 

elicitation methods are open ended, take it or leave it (dichotomous choice), bidding game, 

and payment card. From payment vehicle taxes and entrance fees and from elicitation 

methods open ended and dichotomous were selected. 

Users are respondents who were interviewed at the site. And potential users represented 

those who were interviewed at their residence in selected towns. Therefore, the users and 

• 
the potential users' answers represent use - value and both direct and indirect benefits 

respectively. These monetary bids (WTP values) offered by potential visitors more closely 

indicate the social value of the fall as these bids reflect the maximum accepted amount that 

the respondents were willing to pay for the establishment of the park.. 

The contingent valuation survey questionnaire was developed based on the technique of 

Mitchell and Carson with some modifications to make it more relevant to the study. 

Generally the questionnaire designed has four main parts. These include respondents' 

personal data; description of the problem; attitude towards the resource and the willingness 
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to pay questions. The willingness to pay information was drawn out USIng both 

dichotomous choice and open-ended questions. In the case of open-ended question, the 

respondants were asked direct questions as to how much he / she is willing to pay ,while 

for dichotomous choice respondents were asked whether or not he/she is willi ng to pay for 

the preservation of the park. 

In this research, evaluating the value of the Tis Abay Water falls based on CVM, the 

population of potential visitors was defined as total number of households who reside in 

the selected six towns. And population of visitors defined as number of 1998/99 total 

visitors .Based on this , total population of this study is total number of households living 

in six towns plus 1998/99 total visitors. 

The survey has used Travel Cost Method (TCM) to collect data, for the formulation of 

trip generating function. The travel cost method infers the value users place on a 

recreational experience from their travel behavior. Therefore, the designed questionnaire 

contains information on cost of trip ; nature of tourism related trips ; time; quality and socio­

economic and demographic characteristics of tourists . 

There are two types of trip generating functions; one based on an individual model, the 

other zonaL Here the study has used zonal trip generating funct ion. Visitors were zoned 

according to their state of origin and an average visitation rate for each zone was 

calculated. Next, zonal average visit cost is estimated. Further more, the availability of 

substitute sites, average income and taste were incorporated as variables. 

17 



1.5.2 Study Design 

Contingent valuation and travel cost methods are commonly used to value open - access 

recreational and other environmental resources .. In order to implement the contingent 

valuation and travel cost valuation primary data has obtained from the survey .. The two 

approaches have three major procedural components; survey instruments design and 

development, survey administration and survey interpretation and analysis. 

The design of the CVM study includes the way information is presented to individual s, the 

order in which it is presented, the question format and the amount and type of information 

presented. The task of valuation is to determine how much individuals benefit or lose as a 

resu lt of the establishment of the proposed national park To analyze CVM information, 

analysis of frequency distribution ofWTP/WTA responses, cross tabulation of WTP/WT A 

and multivariate statistical techniques were applied. 

The procedural steps involved in a TC study include, identifying a site to be valued and 

group residents in to zones around the site, estimating average travel cost and visitation 

rate to the site from each zone, deriving an aggregate demand curve for the site, and 

calculating benefits from the site 

The data requirements of this approach are substantial. A survey must be carried out to 

establish the number of visitors to a site, their place of origin, socio- economic 

characteristics, the duration of the journey and time spent at the site, direct travel expenses, 

values placed on time by the respondent, the total population in each zone, purpose of the 

visit other than visiting the site, quality attributes for the site and substitute sites. Based on 
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the information collected, a trip generating formation, specification and estimation were 

carried out. 

Sample Size and Design 

CV and TC surveys have been found to produce reasonably consistent and replicable 

results compared to other approaches. Among the factors which influence the quality of the 

result are survey design and sample size. Both approaches are based on an intensive 

survey; this highlights the importance of having sound survey methodology, focus groups 

and pre-test. But, the survey techniques, sample size and sophistication of the analysis or 

intensity ofthe study is highly constrained by time, cost and purposes of the study. 

Concerning survey methodology, the survey data may be collected through personal 

interview, by returned mailed questionnaires or by telephone interview procedures. In this 

study personal interview and mailed questionnaires procedures were used . Information 

from users was collected through face to face interview and responses from potential users 

obtained by mail. Three sets of questionnaires are prepared for three respective groups of 

information sources (respondents), i.e. , and visitors, potential visitors and people who will 

lose access to the resource as a result of the establishment of the Park. Accordingly, 

primary information is coll ected from each of the groups. 

The data for this study came from 300 interviewed respondents conducted at the site and 

six towns . The towns which were covered by the survey are Addis Ababa, Dire Dawa, 

Bahir Dar, Mekelle,Gondar and Awassa. For the travel cost approach and contingent 

valuation method 150 people were interviewed at the site. In addition, 10 people were also 

asked about their willingness to accept as a compensation for the establishment of a park. 

For contingent valuation approach, 150 people, spread over the selected seven towns, were 
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interviewed at their residence about their willingness to pay for the establi shment of the 

park. 

Questionnaire Design 

Both contingent valuation and travel cost methods require proper questionnaire design, 

which can elicit the required data. The questionnaire design, development and components 

depend on the type of techniques considered here. Two questionnaires on contingent 

valuation and travel cost surveys were designed. CV survey method is used to estimate 

WTP for benefits derived from the preservation of the park or WT A for losses incurred by 

the estab li shment of the park. Regarding the contingent valuation survey questionnaire 

both WTP and WT A as measure of welfare change were used. 

On the other hand, using data derived from questionnaire, the travel cost function is 

estimated about the amount of money and time people spend getting to a site to infer as 

value for the park. The travel cost survey instrument was developed based on information 

needed for valuing the non-market benefits of outdoor recreation resources. This survey 

questionnaire has three parts. The first consists of questions about socio- economic and 

demographic characteristics of the respondent and his or her household. The second part 

includes questions about the respondent's attitude towards environmental resources. The 

fina l part of the questionnaire contai ned questions about cost of trip, purpose of visits, 

qual ity and substitutes of the site. 
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Sampling Technique 

One problem of the survey, particularly regarding CV studies is selection of 

representatives. In general, sampling must be random or probabilistic with in the relevant 

population in order to minimize self selection and other systematic biases. However, even 

when random sampling is applied, non-response bias must also be considered. Therefore, a 

follow up analysis of non-respondents is recommended in order to assess differences from 

respondents . To further minimize sampling bias, cluster or stratified sampling should be 

combined with probabilistic sampling (NOV AA, Supra notes, at 7576). 

Here, we have applied random-sampling technique while interviewing 150 users. Both 

domestic and foreign visitors were interviewed at the site. Regarding sample selection of 

potential users three stages have been applied and different sampling techniques were used 

at each stage. The consecutive stages are identifying towns, determining sample size, 

locating industrial groups and particular respondent. Six towns are identified based on the 

share of population of the respective towns to urban population of the country, and the size 

of sample in each town is portioned according to their population. Next, industrial groups 

for each town were identified based on main economic categories. Lastly, after identifying 

industrial groups, the respondent's were randomly selected. Generally, sampling for 

potential users was done using stratified, quota and random techniques. 

FIELD WORK PROCEDURE 

Survey administration includes activities such as re-examination and revISIon of 

questionnaires, training interviewers and supervisors, pre-testing and carrying out the 

actual survey in the study area. An initial vers ion of the questionnaire was developed with 
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intensive experi mentation. Small group discussions were conducted with concerned bodies 

and relevant expertise in the region. The survey questionnaires were pre-tested with 20 

respondents i.e. 10 users and 10 potential users. This procedure has helped to evaluate 

respondent' s response rate and interviewers effect. 

The survey, which covers visitors, was administered In collaboration with tourist tour 

organizations. And the interviewers were touri st guides who have close contact with 

tourists . Therefore, interview was conducted on ISO users by interviewers who were 

trained for this purpose. Some of the interviewers had previous experience. They had been 

employed to conduct the national population census. 

Concerning the estimation of economic losers from local vi llagers on the establishment 

of the park, the survey were undertaken by trained interviewers who are working at Tis 

Abay information center. In order to implement the contingent valuation of potential users 

the survey was jointly carried with economic development and planning bereaus and other 

organizations in selected towns. First, brief orientation was given to each responsible 

institutions and persons to familiarize them with the study and accomplish their tasks 

earnestly. All questionnaires were completely answered and returned back. 

After accompl ishing the fieldwork of the survey extracting of information were done. Each 

questionnaire was edited, coded and verified. The verified data was entered in the 

computer for needed statistical computation. Then the data entered was checked and 

cleaned to identify questionnaires, which are qualified for analysis. Accord ingly, out of the 

300 respondents, 292 usable interviewers were completed and 8 incomplete interviews 

were di scarded because of inconsistencies and incompleteness in the respondents' answers . 
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1.5.3 Data Analysis 

After the survey administration was completed the next step was to undertake the 

interpretation of information from the survey . Information gathered from the survey could 

be typically analyzed using different techniques. Here, both descriptive and statistical 

analysis were used . The choice of the analysis techniques depends on the type of data 

needed to be estimated. 

Regarding contingent valuation method, descriptive analysis is used to summarize the over 

all findings of the CV survey . This might help to calculate average WTP. In doing so, the 

frequency distributions of responses to WTP questions were examined. This information 

was then applied to predict the distribution of WTP responses to the total population and 

the WTP for the environmental good or services at a specific price level. 

Concerning the Travel cost method, descriptive analysis is used to estimate travel cost and 

visitation rates for each zone, to derive an aggregated demand curve for the site and 

calculate benefit from the site. 

In addition to descriptive analysis statistical methods were used to examme how 

respondent's answers were influenced by different variables. In the case of contingent 

valuation method, three different types of multivariate models were used to analyze the 

relationship that describes the determinants of the WTP bids. First, ordinary least squares 

(OLS) was used to explain the WTP bids obtained in response to the open -ended question. 

The second model is tobit, where the dependent variable is zero for significant fraction of 

the observations. The third method is probit model, which is used to analyze the responses 

of the respondent's to yes/ no questions. All three multivariate-modeling approaches were 

used for the same types of variables in explaining variation in WTP/WT A bids. The 
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models were used to explain dependent variable as a function of socio-economic and 

demographic characteri stics and attitudes, and taste of respondent's. Regarding Travel Cost 

Method, the trip generating function is statistically determined through multiple linear 

regression. 

1.6 Coverage and Limitations 

In measuring the economic value of Tis Abay Falls the coverage of this study is limited to 

the applications of Contingent Valuation and Travel cost methods. Some general points 

such as technical acceptability, users friendly and costs were considered before reaching 

decision to use these two valuation techniques It was argued that the need to place proper 

values on environmental goods and services is crucial for sustainable development. 

Information on the economic value of Tis Abay waterfalls is therefore important for policy 

makers to make decisions. The advantage of using two valuation methods is to compare 

the resu lts . 

This study estimates the economic value of water falls and the benefit of establi shing the 

national park. Since it focuses only on the benefit sides it should not been seen as benefit­

cost analysis. The cost only includes economic cost on the local population in terms of 

their loosing access to the park and the resource it contains. 

Evaluating benefits and costs of establishing a national park invo lves combined ecological 

and economic analysis. But this study limits itself on evaluating economic benefits and 

opportunity costs associated with the establi shment of the park. 

The costs ofthe establi shment and protection of the park include direct costs, indirect costs 

and opportunity costs. Here, it focuses only on the estimation of the benefits that are lost as 

a results of the establishment and operation of the park to local residents .. 
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Other limitation of the study is associated with the selection of different valuation 

techniques. Both contingent valuation method and travel cost technique have their own 

limitations and problems. So the interpretation of the result should be seen in this context. 

This survey was limited to 300 respondents and this might expose to a small sample bias 

and reliability problem. 

Some of the respondent's were participants of "Gondar Millenium" and the main purpose 

of the visitors was conference and this might affect the treatment of different types of 

travelers . 

The questionnaires were prepared only in Amharic and English language, and there were 

some visitors who could not communicated with these two languages and this has created 

problem of specifying correct zonal travel cost function. 
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2. LITERATURE REVIEW 

2.1 LITERATURE REVIEW: THEORETICAL PERSPECTIVE 

2.1.1 The basic economic theory of welfare measurment 

The standard theory for measuring welfare changes was developed for the purpose of 

interpreting changes in the prices and quantities of goods purchased in markets. This 

theory has been extended in the past 50 years to non-market or public goods such as 

environmental quality. This theory assumes that people have well-defined preferences over 

alternative bundles of consumption goods, including the quantities of non-market goods, 

and that people know their preferences. Also it assumes that these preferences have the 

property of substitutability. 

The measurement of a project ' s benefits has been extensively discussed in the economic 

literature and it is concerned with the concepts of producer surplus and consumer surplus. 

The concept of consumer surplus was discovered in 1844 by Dupuit, who in a path­

breaking article, tried to measure public utility such as roads, bridges and canals. He 

showed that the utility an individual obtains from the consumption of a certain quantity of 

a good is greater than the price he pays because the price represents only the utility of the 

marginal unit and not that of each intra-marginal unit ( Helmens ,1979 ). 

Dupuit (1884) described consumers' surplus as being the difference between the pnce 

actuall y paid when purchasing a commodity and the price the consumer would have been 

willing to pay. This willingness to pay diminishes as more units of the commodity are 

consumed. The reason for the diminishing wi llingness is that the extra satisfaction derived 

from a good declines the more the individual consumes ofit( Hanley and Spash, 1993 ). 
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The next writer who used the concept was Marshall"(1920) who, in his principles also 

points out that the satisfaction a person gets from the purchase of certain quantity of a good 

exceeds that which he wou ld be wi lling to pay rather than go without the thing, over that 

which he actually does pay is the economic measure of this surplus of satisfaction. It may 

be called consumers' surplus. Marshall was concerned with finding the condition under 

which a money measure of consumer welfare would equal the "true" utility surplus(Hanley 

and Spash, 1993). He has developed the association of consumer's surplus with the 

curvilinear triangle under the ordinary demand curve. The area under a Marshallian 

ordinary demand curve but above the horizontal price line measures ordinary consumer 's 

surplus. 

The concept of consumers' surplus can easi ly be extended to general equilibrium to 

measure welfare gains or losses from environmental quality change. It based on Neo­

Classical consumer theory which attempts to model for goods given certain assumption, 

I. e, the consumer possesses a continuos and increasing utility function. Marshallian 

consumer surplus can be derived in mathematical form as follow: 

U=U(X) 

where X = (Xl, -- ,X" ) is a vector or bundle of goods consumed 

The problem of utility maximization can be written as 

MaxU(X) 

S. tM-PX1=O 

X is in X 

p = (Pl, --,Po ), (P 2 0) price in monetary units 

M >O = income 

----------( 1 ) 

The consumer wants to find the points on the budget plane that achieves maxI mum 

satisfaction. The fir st order condition for an interior solution are: 
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oU (X) - A p; = 0 
oX; 

M -PX = 0 

Where A= Lagrange multiplier 

-----------(2) 

The ordinary or Marshallian demand curve provides the solution to this problem. The 

Marshallian demand curve is given as 

K = x·(P M) . " -----------(3 ) 

That is, the quantity of x; is the function of a vector of prices P and money income M. 

Substituting the demand function in to direct utility function gives indirect utility function 

that is : 

v [X (PM) 1 = V (P,M) -----------(4) 

Differentiating with respect to the ith price and invoking the envelope theorem yields: -

oV = - A x;(P,M) < 0 for all i 
o p; 

oV = A(p,M) 
oM 

where A has been written as a function of prices and income to 
highlight the fact that A is not a constant 

Applying Roy's identity, - OV / OV = x;(P,M) 
o p; aM 

This suggests that a theory of demand may be constructed by making assumptions on the 

indirect utility function instead of direct utility function 

To examine the impact infinitestinal change in P and M on utility, totally differentiating 

indirect utility gives:-

dv = L 
i= ! 

apv dp + Ov dM 
op oM 

= -A Lx; dp; + (dm) 

-A (Xdp - dm ) 

The change in utility associated with the a change in prices and income from p 0 M 0 to pi 

M I IS 

L\u = v ( P I M I ) _ v( p 0 M 0) 

= f c (LV; dp; - V; dm ) 
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Where c is path of prices and income between initial and final price income vector, and 

gives the sum of areas under ordinary uncompensated or Marshallian Demand Curve for 

h . . fi 0 1 
C ange In pnces rom p to p 

Consumer surplus defined as follows 

S = Ie (X ( PM) dp -dm ( assuming that f..= 1). ---------(5) 

The money measures consumer surplus of utility change IS obtained by adding to the 

change in income all the changes in consumer surplus in the markets where prices change 

consumer surplus can measure welfare change but ,there are theoretical problems using the 

consumer surplus as a measurement of utility. The consumer surplus suffers from the 

problem of path independence. If the path independency conditions do not hold, there is 

possibly an infinite number of money measures of consumer surplus for a unique change in 

utility. This problem necessitates to resort to other options i.e. compensating and 

equivalent variations. Even if path dependence was not a problem, changes in money 

measures of consumers' surplus may fail to correspond to changes in utility. This is 

because the marginal utility of money may vary with respect to income if it changes ( 

Hanley and . Spash 1993 ). 

The applied problem combined with the underlying utilitarian background of cardinal 

analysis, the consumer's surplus measure as proposed by Marshall becomes unacceptable. 

A theoretical refinement of the ordinary consumer's surplus was done by Hicks (1941). 

Compensating variation, compensating surplus, equivalent variation and equivalent surplus 

are four measures of consumer welfare change resulting from a price change, which was 

refined by Hicks. These four measures of welfare changes are defined by Freeman as 

follows : 
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