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This study investigates the economic value of Hawassa Amora-Gedel recreational park and determines 
the factors that affect the public’s willingness to pay for the quality improvement of the recreational 
park. A contingent valuation method was applied to measure public willingness to pay (WTP) for the 
quality improved recreational park. Based on random sampling technique, 390 visitors were selected to 
determine people’s preferences on the park improvement. The Heckman selection model was used to 
analyze the factors affecting people’s participation in the park improvement and the valuation of the 
quality improved recreational park. The analysis of the determinants of WTP shows that education, 
duration of the park users in the watershed, income, urban residents and multiple uses of the 
recreational park influence the park improvement positively. The valuation of the recreational park in 
terms of entrance fee shows that visitors are willing to pay Birr 25.77 (US$1.43) per person when the 
quality of the recreational park is improved, which is five times higher than the current charge for a 
single visitor on the status quo.    
 
Key words: Contingent valuation method, Heckman selection model, recreational park, willingness to pay. 

 
  
INTRODUCTION  
 
Lake Hawassa has given the natural beauty to Hawassa 
city, which was established in 1956 with the authorization 
of Emperor Hailesilassie with the appropriate master plan 
for tourist attraction along the shore of the lake. Amora-
Gedel recreational park is one of the amenity values that 
Lake Hawassa benefits the society. The recreational park 
was given the name “Amora-Gedel” with the reference to 
the mass of Marabou storks that exist at the park, where 
“Amora” is synonymous to Marabou stork (Leptoptilos 
crumenifer) and “Gedel” to downstream location. So, 
“Amora-Gedel”  refers   to  the  site  for  large  number  of 

Marabou storks. The park was earlier occupied by 
Princess Tenagne Teferi, who was the daughter of 
Emperor Hailesilassie. After 1974 it has been reserved as 
main recreational park for Hawassa people under 
Hawassa municipality. 

The unique birds, beautiful wild lives in the recreational 
park, and the impressive and breath taking view of the 
sun set over the lake are some of the special memories 
of the recreational park. Large number of congregatory 
waterbirds occurs on the lake around the park, with 
20,000   birds   counted   along    less  than  25%  of   the  
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shoreline. Some wild animals that are unique to Ethiopia 
such as Colobus monkey and others add values to the 
recreational park. However, this recreational park has not 
been well managed and the majority of the visitors have 
not been satisfied with the status quo services provided 
at the recreational park. The aesthetic quality of the park 
is assumed to be valuable to society, yet few policy 
makers incorporate the value of the biodiversity it 
supports and the recreational opportunities it provides 
into the resource management. The decisions on the 
park management without incorporating the economic 
value of the recreational park have resulted in the 
resource degradation.     

The benefits of investments in the recreational park 
improvement are not all appreciated locally as society 
realizes the benefit of the resource services only after it 
has disappeared. This limits the ability of users to invest 
in resource conservation. Lost recreational opportunities 
are understood only after the park ecosystem has been 
degraded. This calls for a necessary policy for the 
resource management on the basis of environmental 
valuation. Valuation forms a key exercise in economic 
analysis and provides important information for 
conservation of resources. The basic aim of valuation is 
to determine people’s preferences how much they are 
willing to pay for, and how much better or worse off they 
would consider themselves to be as a result of changes 
in the supply of different goods and services. It, therefore, 
provides a means of quantifying the benefit that people 
receive from natural resources, the costs associated with 
their loss, and the relative profitability of resource uses 
which are compatible with its conservation. Attaching 
monetary values to recreational park goods and services 
aims to make them directly comparable with other sectors 
of economy when activities are planned and decisions 
are made. According to Mokhtari and Hosseinfar (2013), 
it is necessary to analyze the recreational parks from the 
economic and social point of view so as to control the 
balance of human-environment relationships for 
sustainable benefits of the recreational resources. 
Therefore, the idea behind assigning an economic value 
on the recreational benefits before ecosystem-altering 
decisions are made is to recognize the potential costs up 
front and thereby put park-related decisions on a more 
economically sound footing.  

Unfortunately, integrated information about economic 
values of the recreational parks which is important for 
their conservation has been limited in the region. Those 
who would estimate the benefit of controlling the 
resources degradation face a dilemma because the 
studies that have valued local recreational parks are of 
limited use in determining the resources quality policy 
changes due to unreliable data. Unreliable results on the 
economic value of the recreational parks due to lack of 
quality and sufficient data needed for research have, 
therefore, contributed little value to the management of 
local recreational parks. This  study  differs from previous  

 
 
 
 
studies on Lake Hawassa in quantifying the resource use 
with reference to recreational value in monetary terms so 
as to reduce its degradation more effectively. Hence, it 
contributes to sustainable resource use providing the 
necessary economic information of the lake as a source 
of recreational benefits to develop socially acceptable, 
environmentally sound and financially feasible resource 
management. The objective of this study was to analyze 
the economic value of quality improved recreational park 
and the factors determining the visitors’ willingness to pay 
for the recreational park improvement. The improvement 
program includes establishment of zoo site and manage 
the wild animals in the recreational park. When the 
recreational park is improved, the visitors are supposed 
to pay for the scenic value of the park. Therefore, are the 
beneficiaries willing to pay for the improvement of the 
resource quality? If yes, what are the determinants of 
their willingness to pay for the quality improvement? This 
study is limited to the use value of the lake as 
recreational benefit. The other use values of the lake 
such as fish products, potential irrigation water, and the 
non-use value such as the existence value and bequest 
value of the lake have not been considered in this study.   

The remaining part of the study is organized as follows. 
Section two presents some reviews of theoretical and 
empirical literature about the recreational use of water 
resources and their economic valuation. With the aim of 
ensuring the sustainable use of resource, this section 
overviews the empirical literature on most widely used 
technique (contingent valuation) of environmental 
valuation in terms of recreational value describing the 
strength and limitation of the contingent valuation method 
over travel cost method in the application for recreational 
park. This section also briefly presents some facts about 
the Heckman selection model describing how it 
minimizes the selection bias. Section three elaborates the 
methodology followed in the valuation of the recreational 
park. This section presents the Heckman selection model 
with a brief discussion on why this model has been 
preferred to other models. Section four presents the 
descriptive and empirical analyses with the help of the 
Heckman selection model (two-step) to determine the 
probability of participation and the valuation of 
participants in support of the proposed improvement. 
Finally, conclusions are provided based on the results of 
this specific study.  
 
 
LITERATURE REVIEW  
 
Recreational use of water resources and economic 
valuation 
 
Rivers, streams, wetlands, lakes and reservoirs host a 
vast array of aquatic ecosystems that provide many 
benefits to humans (National Research Council, 2004). 
The  various  recreational  services provided by lakes and  



 
 
 
 
rivers like fishing, swimming, boating, hunting, picnicking, 
or nature appreciation in general are all enhanced by the 
body of water’s natural beauty (Corrigan et al., 2007). 
The recreational opportunities provided by these 
resources generate positive impact to local economies 
through spending on materials and supplies by users and 
visitors. For example, sales that occur due to tourism like 
camping fees, restaurant sales, and cultural goods 
shopping centers increase the wellbeing of the local 
community (Otto et al., 2012). According to Othman and 
Jafari (2019), recreational parks help reduce stress and 
the anxieties of urban life and foster community relations, 
balancing the built and natural environment and therefore 
contribute to the overall well-being of the urban 
community. So, expanding and improving outdoor 
recreation opportunities is a no-lose proposition for 
residents as increased access to recreation opportunities 
enhances quality of life and health of the users (Otto et 
al., 2012).  

Water resources play an important role as recreational 
destinations which contribute to the increase in tourism 
industry (Malan, 2010). These activities rely solely on the 
environmental quality of the lakes. That means the 
recreational uses of lakes are affected by changes in 
water quality. Water pollution caused by industrial 
effluents and municipality sewage may have severe 
consequences for the aquatic ecosystems as well as the 
tourism sectors, which rely on the water resources as a 
source of income and revenue generation. Yaping (1998) 
states that improvement of water quality increases 
demand for recreation in lakes with people willing to pay 
a higher price for better quality of environmental services.  

The valuation task is complicated by the fact that the 
aesthetic value of lakes and rivers are nonmarket goods 
in that they are not provided by the interaction of buyers 
and sellers in a market (Corrigan et al., 2007). Since the 
services that the ecosystems provide and how they are 
affected by human actions are imperfect and difficult to 
quantify, the resources continue to be depleted and 
degraded at an unsustainable rate (National Research 
Council, 2004; Birol et al., 2006). Lack of available data in 
applying valuation methods in developing countries like 
time-series data on resource use productivity or socio-
economic statistics on visitors to natural resource 
amenities can result in the valuation relying on rough 
approximations rather than accurate data and uncertainty 
as to whether the sample surveyed is representative of 
the population as a whole (UNEP, 1998). To implement 
the most efficient social and economic policies that 
prevent the excessive degradation and depletion of 
environmental resources, it is necessary to establish their 
full value, and to incorporate this into private and public 
decision-making processes.  

Economic values are usually distinguished as use and 
non-use values. Use value is further classified into direct 
and indirect use values. Direct use values of water 
resources   can   be   extracted,   consumed    or   directly  

Tule          145 
 
 
 
enjoyed. It is therefore known as extractive or 
consumptive use value (Hawkins, 2003). Direct use 
values of water resources include the consumption of fish 
for food, water for drinking, cooking and washing, 
irrigation, recreation and tourism. Indirect use of water 
resource services includes energy production and 
nutrient recycling. Non-use values are often intangible 
and include the value of leaving opportunities for future 
generations (bequest value) and the value from knowing 
that the resources exist, which is known as existence 
value. For water resource goods and services that are 
traded in the market place and whose prices are not 
distorted, market prices can be used as indicators for 
economic values. Often, however, most of goods and 
services do not have a market price and shadow pricing 
techniques can be applied to determine their economic 
values (Schuyt and Brander, 2004). Among several 
shadow valuation methods that economic theory 
distinguishes, a well-known method is contingent 
valuation, which directly obtains consumers’ willingness 
to pay for a change in the level of environmental good, 
based on a hypothetical market. 
 
               
Contingent Valuation Method (CVM) and its 
advantage over Travel Cost Method (TCM)  
 
Contingent Valuation (CV) is the most widely accepted 
stated preference method used for estimating total 
economic value, including all types of non-use values 
(Hajkowicz and Okotai, 2006). The purpose of the 
contingent valuation method is to elicit individuals' 
preferences, in monetary terms, for changes in the 
quantity or quality of nonmarket environmental resources, 
which have the characteristics of non-excludability and 
non-divisibility (Perman et al., 2003; Birol et al., 2006). In 
conducting the contingent valuation surveys, 
acknowledgement of all stakeholders, careful survey 
design and administration, and post survey debriefings 
(particularly for examining the reasoning behind irrational 
responses) help improve the process of valuation of 
environmental resources (Duberstein and de Steiguer, 
2004). To conduct a CV survey, special attention needs 
to be paid to the design and implementation of the 
survey. Focus groups, consultations with relevant 
experts, and pretesting of the survey are important pre-
requisites. Decisions need to be taken regarding how to 
conduct the interviews; what the most appropriate 
payment bid vehicle is for example an increase in annual 
taxes, a single-one-off payment, a contribution to a 
conservation fund, among others as well as the WTP 
elicitation format. The survey may be conducted through 
face-to-face interviews, telephone or mail surveys. In 
developing countries, face-to-face interviews are 
considered the most appropriate because of high rates of 
illiteracy and defective telephone networks. Fortunately, 
personal   interview   is  the  best  approach  for  reducing  
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sampling bias (McClelland et al., 1993; Turner et al., 
2004; Birol et al., 2006). 

The contingent valuation estimates of Sauk river chain 
of Lakes watershed and Lake Margaret in central 
Minnesota yield mean WTP for Margaret of US$267 and 
for Sauk of US$17 (Welle and Hodgson, 2011). The 
findings reflect that the substantially higher WTP for 
Margaret respondents is driven by the higher level of 
recreation, the higher proportion of lakeshore ownership 
in the watershed, greater confidence in the effectiveness 
of the policy and higher average income. The analysis 
demonstrates that the watersheds are different in terms 
of how property owners in the watershed relate to the 
impaired lakes. The Margaret-Gull Chain has a high 
degree of surface water as percentage of watershed 
acreage compared to the Sauk, and consequently a high 
proportion of lakeshore owners relative to the population 
of property owners in the watershed. The Margaret-Gull 
Chain also has many highly-valued lake properties 
owned by people with high income and a large amount of 
recreational use by lake owners and visitors. The water 
quality improvement fee on water utility use of US$30, 
which was the focal point of the discussion, would mostly 
accepted by property owners. The findings imply that 
mean WTP would exceed the $30 amount for many 
households, so total benefits would be expected to 
exceed costs. While these revenues would be collected 
from all water utility customers, those closest to the 
improved surface waters would stand to benefit more 
than their costs (Welle and Hodgson, 2011).  

The advantage of using Contingent valuation technique 
over Travel Cost Method (TCM) in valuation of water 
resources is its ability to capture both use and non-use 
values. Perman et al. (2003) explains the advantages of 
CVM over TCM as its answers go directly to the 
theoretically correct monetary measures of utility 
changes. This technique is enormously flexible in that it 
can be used to estimate the economic value of virtually 
anything. For example, using other valuation methods 
like hedonic pricing and travel cost method will 
underestimate the benefits people obtain from improved 
water resources as they measure only use values. In 
practice, getting more information close to reality through 
revealed preferences derived from observed behavior is 
a difficult task in non-market resources. The Travel cost 
approach assumes that various factors affecting visitors’ 
travel costs, including both direct costs and opportunity 
costs of visitors’ time, influence the length and frequency 
of visitation to a given destination. However, the travel 
cost approach has limitations particularly in applications 
to multiple destination trips and large number of local 
visitors with negligible travel cost to the site.  

Using travel cost method, researchers may find income 
inversely related to demand and conclude that 
recreational park use is an inferior good. However, this 
conclusion contradicts the case where outdoor recreation 
is   considered   to  be  a  luxury  good.  Such  an  inverse  

 
 
 
 
relationship may be a result of a large number of local 
visitors who use the recreational park frequently but 
whose demand for recreation in the park is somewhat 
irrelevant to income due to the short distance to the site. 
Contingent valuation, therefore, provides more 
meaningful results in such cases where travel cost 
method understate the value the residents place on the 
recreational park due to the negligible travel cost they 
incur when visiting the park. In the valuation of improved 
water quality for recreation in East Lake, Yaping (1998) 
applies both contingent valuation and travel cost 
methods. The multivariate analysis of travel cost method 
reveals income and education are insignificant factors 
affecting demand. Furthermore, travel cost method 
shows that income is inversely related to demand for 
East Lake, which implies that the lake is inferior good. 
However, the East Lake is still regarded as a luxury good 
(Yaping, 1998) whereas, the contingent valuation method 
of the same lake shows that education and income are 
significant at 1% level. The comparison of the values 
from TCM and CVM shows that the net addition of 
consumer surplus due to quality improvement with TCM 
is RMB¥18.09/m

2
 at swimming level while the total WTP 

in the recreational area with CVM is RMB¥21.41/m
2
 if 

water becomes clean enough for swimming (Yaping, 
1998). This finding reflects that CVM value is higher than 
that from TCM.            

Despite the strengths of this technique over others 
regarding its ability to estimate both values (use and non-
use) and evaluate irreversible changes, contingent 
valuation method is criticized for its limitations in 
addressing full services and functions of the 
environmental resources. CVM is also criticized for its 
lack of validity and reliability (Mathews, 1999; Birol et al., 
2006). As this technique is survey-based and all relevant 
stakeholders are not included in valuing resource for 
reaching effective resource management, outcomes of 
contingent valuation may, however, be less accurate 
(Duberstein and de Steiguer, 2004). In addition, since the 
contingent survey instrument is of a hypothetical market, 
the data is criticized for its bias, some of which are 
hypothetical bias and strategic bias (Birol et al., 2006; 
Krantzberg and de Boer, 2006).  

Hypothetical bias is caused by the hypothetical market 
nature of the contingent valuation. Hypothetical bias is 
created when respondents are not capable of knowing 
the environmental resource values without participating in 
a market in the first place in spite of their well preparation 
to reveal their true values (Turner et al., 2004) whereas, 
strategic bias means that people purposively state a 
higher or a lower price than what they are willing to pay; 
in this way the resource will be either underestimated or 
overestimated and someone else will bear the over- or 
underestimated cost (Bulov and Lundgren, 2007). For 
instance, respondents may deliberately understate their 
WTP when they believe that the actual fees they will pay 
for   provision  of  the  environmental   resources   will  be  



 
 
 
 
influenced by their response to the CV question. 
Conversely, realizing that payments expressed in a CV 
exercise are purely hypothetical, respondents may 
overstate their true WTP hoping that this may increase 
the likelihood of a policy being accepted (Birol et al., 
2006). In the social sciences, bias in the estimated 
effects from any given study is very difficult to rule out, no 
matter how intuitively appealing the methodology. There 
is, unfortunately, no statistical silver bullet. Fortunately, 
sometimes the Heckman selection Model as an approach 
is applied to observational data for the purpose of 
estimating an unbiased causal effect (Briggs, 2004).  
 
 

Heckman selection model for resource valuation  
 

When the population of the study area is quite large with 
no boundaries, sampling can only define the scope that is 
selected by the researchers. It is possible to insert 
irrelevant variables or not to include associated variables 
in the sample, which may cause sample selection bias. 
Heckman’s two-step model explicitly resolves potential 
sample selection bias (Zhang et al., 2014). The Heckman 
two-step model examines the two steps leading to 
respondents’ decisions in a single model while 
distinguishing the influence of different factors between 
these two steps. That means it investigates the factors 
influencing willingness to pay along with payment level in 
a single model. It also prevents the disturbance of 
respondents whose WTP is zero.  

In contingent valuation of Cheimaditida wetland, the 
mills inverse ratio, which is significantly different from 
zero, confirms the sample selection bias. The regression 
of the estimated inverse mills ratio against the 
parameters of the valuation equation produced an R

2
 

value of 0.10 which indicates an insignificant level of 
correlation. Thus the two-step model is appropriate for 
estimating the participation and valuation decisions for 
the proposed improvement of Cheimaditida wetland (Birol 
et al., 2006).  

In Heckman two-step model, all explanatory variables 
must be contained in the first stage, while the second 
stage must contain fewer variables than the first stage 
(Baum, 2006). That means, Heckman model should 
include at least one variable in the first stage that is 
different from the variables included in the second stage. 
Based on this principle, Zhang et al. (2014) incorporate 
eight explanatory variables in the first stage and four 
explanatory variables in the second stage. The finding of 
CVM with Heckman’s two-step model shows that farmers 
have positive WTP with their average annual WTP being 
US$64.39/household and income, residential location; 
arable land area and contracted water area are 
significantly related to payment levels for Poyang Lake 
Wetland (Zhang et al., 2014).  

The Heckman model can help social work research by 
providing researchers with methods of detecting and 
correcting   sample   selection   bias   (Cuddeback  et  al.,  
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2004). In other words, the application of Heckman's 
sample selection model shows efficiency and robustness 
of controlling for selection bias through a two-stage 
process (Gou, 2009). This model allows using information 
from non-supporting individuals to improve the estimates 
of the parameters in the regression model. Hence, the 
Heckman selection model provides consistent, 
asymptotically efficient estimates for all parameters in the 
model. Generally, the selection equation is estimated by 
maximum likelihood as an independent probit model to 
determine whether to participate and pay using 
information from the whole sample of supporters and 
non-supporters. A vector of inverse Mills ratios (estimated 
expected error) can be generated from the parameter 
estimates. The WTP amount, y, is observed only when 
the selection equation equals 1 (i.e. individuals support 
the program) and is then regressed on the explanatory 
variables, x, and the vector of inverse Mills ratios from the 
selection equation by ordinary least squares. Therefore, 
the second stage reruns the regression with the 
estimated expected error included as an extra 
explanatory variable, removing the part of the error term 
correlated with the explanatory variable and avoiding the 
bias.  

In studying the relation between a dependent variable 
(WTP) and a set of explanatory variables, the Heckman 
model is explained as a proportion of the observations 
falls on WTP = constant a, and no observations are found 
below the known constant a. For instance, the WTP 
amount ranges from US$20 to US$100 and some 
respondents prefer to remain neutral, which literally WTP 
= 0. Therefore, respondents whose WTP is below US$20 
are not observed. Consequently, the estimation of the 
parameters is violated. One way to deal with the case of 
observations found below a known constant is just 
making an assumption that it has originated from 
censoring of some latent variables. The simplest way of 
expressing the relation between WTP and the latent 
variable is using the Tobit model (Tobin, 1958), which is 
an extension of the Probit model.   

 

                                           (1)                                       
 

This Tobit model was later generalized by Heckman who 
introduced further a latent variable to take account of 
selection effects (Jonsson, 2008). There is a separate 
latent variable doing the censoring in Heckman model 
that is different to the variable determining the outcome 
equation. This difference also requires taking account of 
the correlation between the disturbances in the selection 
and outcome equation.   
 
 

METHODOLOGY  
 

Description of the study area  

 
The  recreational  park  (Figure  1)  is located in Hawassa city along 

         𝑊𝑇𝑃∗   =  
𝑊𝑇𝑃, if WTP >  a 

a, if WTP <  a
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Figure 1. Hawassa Amora-Gedel recreational park. 

 
 
 
the lake side of Hawassa in the southern Ethiopia with the 
geographical location of 6°33’ – 7°33’N and 38°22’ – 39°29’E. 
Hawassa catchment has elevations ranging from 1692 to 1742 
meter above sea level. The surface area of Lake Hawassa on 
average is 93.5 km2 with maximum depth of 32.2 m and the 
average depth of 13.6 m. The seasonal variation of the lake water 
level ranges from 0.09 to 1.57 m with an average of 0.66 m 
(Halcrow, 2009). Unlike other closed lakes with alkaline 
characteristics, Lake Hawassa is one of the few fresh closed lakes 
with its electrical conductivity of 802 μS/cm, and pH=8.6 (Tenalem 
et al., 2007). The freshness of the lake water could be justified as 
water from Lake Hawassa catchment can flow to lakes of lower 
altitude  of   the   Ethiopian   rift   valley,   for  example  Lake  Ziway, 

Langano, Abyata, Shala, Abaya and Chamo through the subsurface 
when the hydrological condition permits (Yemane, 2004).  
 
 
Survey design and development 
 
A contingent valuation survey instrument was designed as the 
scenario informs the change in the recreational park under 
valuation. It explains clearly how that change would come about; 
how it would be paid for; and the larger context that is relevant for 
considering the change. The question was phrased using the 
payment vehicle of entrance fee for quality improved recreational 
park.  The  design  was  to  ensure  the  values  expressed   by   the  



 
 
 
 
respondents would be those held for the recreational park 
management. Based on random sampling technique, 390 
respondents were selected from the recreational park users using 
the formula: n > 104+m (Green, 1997), where n = sample size, and 
m = the parameters that are expected to affect the willingness to 
pay for the park quality improvement. In addition, for regression 
equations using six or more predictors, an absolute minimum of 10 
participants per predictor variable is appropriate. However, if the 
circumstances allow, a researcher would have better power to 
detect a small effect size with approximately 30 participants per 
variable (Van Voorhis and Morgan, 2007). To make the sample 
representative of the whole population, the sample size obtained 
using the above formula was critically examined in line with the 
proportionality of the sample to total population. The questionnaire 
was designed to consist three sections. The first section was about 
the respondents’ knowledge, attitudes, and perception about the 
resource and its environmental problems, which provide an 
explanation of the environmental issue of interest together with 
information on the change in quality. The second section was about 
the contingent valuation scenario created for the resource 
improvement program and the respondents’ willingness to pay in 
support of the proposed improvement. The third section was about 
the respondents’ socio-economic characteristics like information on 
the respondents’ educational level, income, and other socio-
economic and demographic characteristics, which enable analysis 
and verification of the validity of responses on willingness to pay 
given by respondents.   

 
 
Empirical model specification  
 
When the population of the study area is quite large with no 
boundaries, sampling can only define the scope that is selected by 
the researchers. It is possible to insert irrelevant variables or not to 
include associated variables in the sample, which may cause 
sample selection bias. Heckman’s two-step model explicitly 
resolves potential sample selection bias (Zhang et al., 2014). The 
model examines the two steps leading to respondents’ decisions in 
a single model while distinguishing the influence of different factors 
between these two steps. That means it investigates the factors 
influencing willingness to pay along with payment level in a single 
model. It also prevents the disturbance of respondents whose WTP 
is zero. It is a two equation model: the regression model and the 
selection model.  
 
Selection equation: 
 
Participation = Ziγ + ui                                                                    (2)     
 
 
Regression or observation equation 
 

                                                                          (3) 
From the first stage (Participation), Mill’s inverse ratio was 

constructed and then regressed by Ordinary Least Squares (OLS) 
as:  

    

                                                  (4) 
 
Since the correlation between two disturbance terms was different 
from zero (ρεu ≠ 0), the OLS estimates were biased as it did not 
account for estimation of γ, which is an additional term that 
depends on the inverse Mill’s ratio evaluated at Zγ. This omitted 
variable, λ(zγ), was correlated with X (Wooldridge, 1999).  

Under the assumption that the error terms were jointly normal, 
we had: 
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Where, ρεu  is the correlation between unobserved determinants of 
propensity to support (u) and unobserved determinants of WTP (ε), 
σε is the standard deviation of ε, and λ is the inverse Mill’s ratio 
evaluated at -Ziγ.              

The WTP equation was estimated by replacing γ with probit 
estimates from the first stage, constructing the λ term, and including 
it as an additional explanatory variable in linear regression 
estimation of the WTP equation. 
The Inverse Mill’s ratio [λi(-Ziγ)] was calculated using the formula: 
 

                         λi(-Ziγ) = 
)(1

)(





i

i

Z

Z





                               

 

                                                           (5)  

Where, φ denotes the standard normal density function, and   

denotes the standard normal cumulative distribution function.       
The Heckman model can help social work research by providing 

researchers with methods of detecting and correcting sample 
selection bias (Cuddeback et al., 2004). In other words, the 
application of Heckman's sample selection model shows efficiency 
and robustness of controlling for selection bias through a two-stage 
process (Gou, 2009). This model allows using information from non-
supporting individuals to improve the estimates of the parameters in 
the regression model. Hence, the Heckman selection model 
provides consistent, asymptotically efficient estimates for all 
parameters in the model.  

Generally, the selection equation is estimated by maximum 
likelihood as an independent probit model to determine whether to 
participate and pay using information from the whole sample of 
supporters and non-supporters. A vector of inverse Mill’s ratios 
(estimated expected error) can be generated from the parameter 
estimates. The WTP amount, y, is observed only when the selection 
equation equals 1 (i.e. individuals support the quality improvement 
program) and is then regressed on the explanatory variables, x, and 
the vector of inverse Mill’s ratios from the selection equation by 
ordinary least squares. Therefore, the second stage reruns the 
regression with the estimated expected error included as an extra 
explanatory variable, removing the part of the error term correlated 
with the explanatory variable and avoiding the bias.   

To estimate the economic value of the recreational park and the 
factors that determine the willingness to pay for the park, the 
frequency of visit, satisfaction, gender, age, marital status, 
education, employment status, ownership of permanent asset 
(agricultural land) in the watershed, duration of the households in 
the watershed area, household’s annual income, residential 
location were considered. Taking into account the factors that 
significantly affect the households’ willingness to pay for the quality 
improved fish product, the equation for parametric mean WTP was 
derived as: 
 

     (6)                  
 
 

RESULTS AND DISCUSSION  
 

Socio-economic characteristics of the recreational 
park visitors 
 

From the total respondents, 78.2% were males while 21.8 
were females (Table 1). The employment status reflects 
that the respondents participate in various economic 
activities   like   employment   in   governmental   or   non- 

WTP = βXi + εi                                                    

WTP = βX + ρεuσε λi(-Ziγ)                               

WTP = βX + ρεuσε λi(-Ziγ)  

WTP = 𝛽𝑜  + 𝛽1frequency of visit + 𝛽2satisfaction + 𝛽3gender + 𝛽4age + 𝛽5marital status + 

𝛽6education + 𝛽7employment + 𝛽8agricultural land + 𝛽9duration + 𝛽10 income + 𝛽11 location + 𝛽12mill’s 

inverse  
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Table 1. The respondents’ socio-economic characteristics  
 

Variables Absolute figure Percentage 

Gender 
Male 305 78.2 

Female 85 21.8 

Age 

18 – 35  216 55.4 

36 – 50  156 40 

51 and above  18 4.6 

Marital status 
Married 304 77.9 

Not married 86 22.1 

Family size  
1 – 5 278 71.3 

6 – 12  112 28.7 

Education 

No formal education 7 1.8 

Primary school 125 32.1 

Secondary school 145 37.1 

Tertiary level 113 29 

Employment status   

Employee (Gov/NGO) 115 29.5 

Self-employed 121 31.1 

Agriculture  154 39.4 

Income (Birr) 

25,000 – 40,000 27 6.9 

40,001 – 60,000 156 40 

60,001 – 80,000 155 39.7 

> 80,000 52 13.4 

Residential location 
Urban 241 61.8 

Rural  149 38.2 
 
2Gov = Governmental Organization; NGO = Non-Governmental Organization. 

Source: computed from own data. 

 
 
 
governmental organization, self-employment, and 
agricultural activities. The majority of the respondents 
were married and the family size of the respondents 
ranges from 1–12 with the average size of 4.4. The 
educational background reveals two-third of the 
respondents attained secondary or tertiary levels. About 
55% of the respondents were in the youth age category 
while only 4.6%   were in the age range between 51 and 
87 years. The residential location of the respondents 
reveals that 61.8% were from urban areas while 38.2% 
from rural areas.   
 
 
Responses of the visitors to the contingent valuation 
of the recreational park   
 
The majority of the respondents expressed their 
willingness to participate in the recreational park 
improvement in order to provide the services at the 
maximum potential. About 80% stated their monetary 
contribution for the park improvement in terms of 
entrance fee ranging from Birr 5 to Birr 50, with the 
average value of Birr 24. From the respondents who 
expressed their willingness to participate in the park 
quality   improvement,   70%   stated   the   entrance   fee 

ranging from Birr 20 to Birr 30, with the modal value of 
Birr 30 (Figure 2). The visitors who stated higher entrance 
fee were found to be of higher educational level and 
higher annual income earners with relatively small family 
size. The respondents who were not satisfied with the 
current status of the recreational park reflected their 
willingness to participate in the park improvement stating 
relatively higher entrance fee. The majority of the 
respondents who expressed their willingness to 
participate in the quality improvement were in the age 
range of 20 to 35 years. The mean willingness to pay for 
this age range was Birr 23.59 while for the age group 
higher than 35 years the average value of the entrance 
fee was Birr 24.64 though the variation of the average 
entrance fees of the two age groups is not statistically 
significant.                          

However, about 20% of the respondents preferred to 
remain neutral in the park quality improvement program. 
The reasons for not to participate in the quality 
improvement program was that these respondents were 
not able to afford any contribution at the time of the 
survey instrument. These respondents were found to 
earn low annual income and administer large family size. 
About 63% of them were also found to reside at distance 
more  than  20  km   from   the  recreational  park.  These
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Figure 2. Distribution of monetary responses for the recreational park.    
Source: Summary of own data.                      

 
 
 
respondents might have less access to the resource due 
to the travel costs to the recreational park.  
 
 
Econometric analysis of contingent valuation for 
recreational park 
 
The Heckman selection method was implemented in 
determining the factors affect the visitors’ participation in 
the park quality improvement and the valuation of the 
improved recreational park with the payment vehicle of 
entrance fee. The contingent valuation results show that 
education, agricultural land owners, visitors who stayed 
longer in the watershed, income, multiple users of the 
park and urban residents positively influence the 
participation in the park quality improvement while those 
who were satisfied with the status quo, older visitors and 
those who administer large family size are less likely to 
participate in the resource quality improvement.  

The valuation of the recreational park reveals  
households with a number of visits per year, male 
households, married visitors, educated households, 
employees  with  reference  to  farmers,  agricultural  land 

owners with reference to no asset owners in the 
watershed, visitors who stayed longer in the watershed, 
households with higher annual income and urban 
residents are willing to pay higher amount for the 
improved recreational park while the households who are 
satisfied with the current services and older households 
attach lower monetary value to the recreational park. The 
significant Mill’s inverse ratio that was generated from the 
model as additional explanatory variable indicates that 
there was selection bias. The Heckman selection model 
was therefore applied to correct such selection bias.   

The measure of the overall significance of the model 
with the null hypothesis that all coefficients were zero 
was rejected at 1% of significance level in favor of the 
hypothesis that at least one of the coefficients was 
different from zero. The pseudo R

2
 was 0.5166 (Table 2), 

which reflected that 51.66% of the variation in the 
participation was explained by the variables included in 
the model. The adjusted R

2
 (0.4911) reveals the variation 

in the valuation was explained by the explanatory 
variables by 49.11%. The overall significance level of 
Heckman selection (probit) at 1% implies that the model 
was acceptable to explain the variation in participation for 
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Table 2. Heckman two-step estimates of participation and valuation for recreational park. 
 

Parameters 
Participation model [coefficient (S.E)] Valuation model [coefficient (S.E) 

Heckman’s two-step (Probit) Heckman’s two-step (OLS) 

Freqvisit  0.0911(0.2172) 0.1377(0.0442) *** 

Satisfaction -0.6349(0.2359) *** -0.3106(0.0803) *** 

Gender  0.2689(0.2592) 0.2289(0.0642) *** 

Age  -0.0520(0.0138) *** -0.0294(0.0061) *** 

Marstat  0.3878(0.2800) 0.2371(0.0760) *** 

Famlsize  -0.2187(0.0693) *** -0.0383(0.0275) 

Head  0.7425(0.3022) – 

Education  0.0983(0.0447) ** 0.0323(0.0138) ** 

Govngo  -0.5609(0.3556) 0.3371(0.0853) *** 

Selfemp  -0.3573(0.3418) 0.4431(0.0687) *** 

Agricland  0.7264(0.3838) * 0.3455(0.1184) *** 

Duration  0.3711(0.1893) ** 0.1520(0.0781) *** 

Income  0.4751 (0.1466) *** 0.2217(0.0560) *** 

Distance 0.2388(0.2754) 0.0019(0.0781) 

Usetype 0.8244(0.2965) *** 0.0189(0.1429) 

Location 0.8421(0.3416) ** 0.4927(0.1104) *** 

Millsinv – -2.3898(0.9221) *** 

Constant -1.3468(1.0034) 2.3358(0.2402) *** 

Sample size 390 308 

Log likelihood -96.9682 – 

R
2
 0.5166 0.5193 

Adjusted-R
2
 – 0.4911 

 

***1% significance level; **5% significance level; *10% significance level with two-tailed test.  
Source: Heckman model results of own data. 

 
 
 
the park quality improvement by the explanatory 
variables.  
 
 
Freqvisit  
 
Freqvisit stands for the frequency of visit. The households 
with a number of visits per year are found to be positive 
and significant at 1% level. It can be explained as the 
households who expressed their motivation to participate 
in the resource improvement are likely to pay higher 
value for the improved recreational park. Tameko et al. 
(2011) also found frequency to be significantly correlated 
with willingness to pay. It implies that those who visit the 
urban park regularly are more willing to pay for the 
implementation of the management plan.   
 
 
Satisfaction 
 
It is negative and significant at 1% level in the 
participation and valuation of the recreational park. The 
households who were satisfied with the current services 
of the recreational park are less likely to participate in the 
quality  improvement   and   also   found  to  attach  lower 

amount for the improved recreational park. This implies 
that those who have identified the poor services of the 
recreational park are willing to pay for the improvement. 
Yaping (1998) observed the positive and significant 
impact of visitors’ judgment-on-quality on willingness to 
pay for the quality improvement.     
 
 
Gender 
 
It is positive and significant at 1% level. It implies that 
males are willing to pay higher monetary amount for the 
improved recreational park as compared to females. This 
can be explained as males have more access to outdoor 
activities and make decisions on finance to manage 
resources as compared to females. Tameko et al. (2011) 
explained the positive and significant coefficient of 
gender as more males are more willing to pay for the 
urban park improvement than females.   
 
 
Age 
 
It is negative and significant at 1% level, which implies 
that  youths  are  more  likely  to   participate  in  resource 



 
 
 
 
quality improvement and attach higher amount for the 
improved recreational site as compared to older people. 
The negative sign for age is consistent with the finding of 
Khan (2006) who explained as age appears to be an 
important determinant of demand for park visitation and 
inversely related. That is, as age increases, participation 
in the proposed improvement and valuation of the park 
decrease. Corrigan et al. (2007) explained the negative 
and significant effect of age in the study of aesthetic 
values as the youngest visitors have more free time and 
are more likely to visit attractive resources. Tameko et al. 
(2011) explained the negative and significant effect of 
age on willingness to pay as the older the respondents 
are the less they are likely to pay for the improved 
recreational park. McKean et al. (2005) also reflected age 
to negatively and significantly affect the water-skiing 
activity. However, Adili and Robert (2016) find positive 
and significant influence of age on the number of days a 
visitor stays in the park, and justifies as older visitors 
spent more days for recreation at Kilimanjaro National 
Park compared to middle aged and younger visitors.     
 
 
Marstat 
 
Marstat stands for the marital status. It is significant at 
1% significance level on the valuation of the recreational 
park. The positive and significant effect of marital status 
on the valuation reflects that married individuals can help 
each other in covering other costs and then make 
decision on water resource improvement program as 
compared to unmarried individuals. Married couples may 
consider the bequest value of the resource and attach 
higher amount for the improved recreational park as 
compared to singles.  
 
 
Famlsize  
 
Famlsize refers to family size. It is negative and 
significant at 1 percent of significance level for the 
participation. Households with large family size are less 
likely to participate in the park improvement program as 
compared to households who administer small family 
members. Herath (1999) also found family size to be 
negative and significantly influence the WTP for the 
recreational values of Lake Mokoan in Victoria. This 
finding is again consistent with that of Moges (1999) in 
the analysis of willingness to pay for Lake Tana 
recreational site. 
 
 
Education 
 

The positive sign and significant effect of education on 
participation and valuation of the recreational park reveal 
educated people have better understanding on both use 
and non-use values of natural resources and ensure their  
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motivation to participate in the improvement program. 
Educated people can easily realize the poor quality of 
non-marketable goods and the consequences of 
inadequate waste management and hazardous chemicals 
released from the industries and domestic wastes. 
People with higher educational level give much attention 
to recreational sites understanding that the scenic beauty 
has uncountable benefits to refresh mind stressed with 
various activities. Therefore, education positively and 
significantly influences the participation in the quality 
improvement and valuation for the improved recreational 
park. Corrigan et al. (2007) stated that willingness to pay 
increases with educational attainment in the study of 
aesthetic values of lakes and rivers.  
 
     
Employment status (Gov/NGO employee or self-
employed) 
 
Employees are more likely to pay higher amount for the 
recreational park with reference to farmers. Most of the 
time farmers value natural resources in terms of the 
major uses they benefit like irrigation. The employees 
give more attention to the recreational value of the 
resource in addition to irrigation and hence reflect their 
willingness to pay high amount for the improved 
recreational park. 
 
  
Agricland 
 
Agricland stands for agricultural land. It is significant at 10 
percent level for participation and 1% significance level 
for the valuation of the improved recreational park. 
Households who owned permanent asset like agricultural 
land are positively and significantly influence the 
participation on the resource quality improvement and 
valuation of the improved recreational park with reference 
to households who have no land in the watershed.  
 
 
Duration 
 

It is positive and significant on both participation and 
valuation of the recreational park. Households who 
stayed longer period in Hawassa watershed are more 
likely to participate in the quality improvement and attach 
higher value for the improved recreational park. This can 
be due to the fact that these people have realized the 
difference between the current and previous quality level 
of the park, and hence are motivated to improve the 
quality of the recreational park.  
 
 
Income 
 
The coefficient associated with income is positive and 
significant  at  1%   level   on   participation   in   the   park 
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improvement and the valuation of the improved 
recreational site. The income effect reflects the visitors’ 
ability to pay higher monetary value for the resource 
improvement. Corrigan et al. (2007) find positive and 
significant effect of income on the determination of 
aesthetic quality of water resources. In the analysis of 
economic valuation of recreational use value of 
Kilimanjaro National park, Adili and Robert (2016) find 
positive and significant influence of income on the 
number of days a visitor stays in the park. According to 
Khan (2006), and Tameko et al. (2011), the positive and 
statistically significant impact of income on the 
willingness of visitors to pay is in conformity with the 
theory that the more the income of the users of the park 
increases, the more they are willing to pay for an 
improvement of the park.    
 
 
Usetype 
 
Usetype stands for uses of the park. It is positive and 
significant at 1% level in the participation of the resource 
improvement. Households who benefit in multiple uses of 
the resources like leisurely walk, academic excursion, 
reading in the park, fish consumption, boating, and 
beauty scenery are likely to participate in the improvement 
program. Tameko et al. (2011) indicate the different 
activities that the visitors undertake at the recreational 
park like marriage, snapping pictures, and friendly 
discussion have positive and significant impact on the 
willingness to pay. It means that the more the 
respondents undertake various activities in the park the 
more they are willing to pay for the improvement program.  
 
 
Location 
 
It has positive sign for participation and valuation of the 
improved park with the significance level of 5% and 1% 
levels for participation and valuation, respectively. It 
implies that urban residents are more likely to participate 
in the park management program expressing their 
willingness to pay high amount for the improved 
recreational site as compared to the rural residents. This 
finding is consistent with that of Radam et al. (2009) in 
the analysis of willingness to pay for the conservation of 
ecotourism resources at Gunung Gede Pangrango 
national park.  
 
 
Parametric WTP estimates for the recreational park  
 
To estimate WTP, researchers use parametric and non-
parametric approaches depending on their objectives. In 
non-parametric approach, mean WTP can be calculated 
using the average value that the respondents state in 
support of the proposed project. However,  this  approach  

 
 
 
 
provides less economic information to extrapolate the 
estimated value to the whole population. Whereas, the 
parametric approach considers the socio-economic 
characteristics of respondents in the calculation of mean 
WTP. These socio-economic characteristics are common 
to the whole society of the study area. Hence, the mean 
WTP estimated using the parametric approach is more 
reliable than the non-parametric approach. Considering 
the significant variables, the regression equation for 
parametric mean WTP can be written as: 
 

       (7)      
 
Incorporating the coefficients and their respective mean 
values into the WTP equation, the parametric mean value 
for single entrance is calculated to be Birr 25.77 per 
person. The comparison between the parametric and 
non-parametric approach (Birr 24) shows that the 
parametric mean value is higher than the non-parametric 
value. Tameko et al. (2011) also found higher parametric 
mean WTP as compared to non-parametric approach in 
the valuation of improved urban park in Cameroon. This 
finding is also consistent with that of Hite et al. (2002) in 
willingness to pay for water quality improvements in the 
case of precision application technology. Therefore, the 
entrance fee to Amora-Gedel recreational park is 
preferably the value of parametric approach, which is Birr 
25.77 per person.  
 
 
Potential revenue for the quality improvement of the 
recreational park  
 

The result of the survey instrument reflects the family size 
is 4.3 per household. UN estimates that the urban 
population of Ethiopia is growing at an average rate of 
3.5% per year (Angel et al., 2013). The population of 
Hawassa watershed, which had been 502,096 in 2007 
(CSA, 2007), was estimated to be 684,305 in 2016. 
Taking the average family size of the survey instrument, 
the households of the study area was estimated to be 
159,140.    

The revenue at various WTP level is calculated using 
the total households who can pay at least that amount. 
For instance, household who is able to pay Birr 20 can 
pay at least the amount less than Birr 20. To carry out 
such estimation, cumulative frequency of households is 
computed and then multiplied with respective average 
willingness to pay and frequency of households visit the 
recreational park in a year (Table 3). The revenue 
expected to be collected from the quality improved 
recreational park varies from Birr 598,433.92 to Birr 
43,908,366.77 (Table 3) based on the entrance fee and 
the number of visitors who are able to pay the fixed 
entrance fee. The highest revenue can be collected at the  

WTP = 𝛽
𝑜
 + 𝛽

1
frequency of visit + 𝛽

2
satisfaction + 𝛽

3
gender + 𝛽

4
age + 

 𝛽
5
marital status + 𝛽

6
education + 𝛽

7
employment + 𝛽

8
agricultural land  

+ 𝛽
9
duration + 𝛽

10
income + 𝛽

11
location + 𝛽

12
mill’s inverse 
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Table 3. Expected revenue for the improved recreational park. 
 

Class interval 
for WTP 

(1) 

Average WTP of 
the interval 
(class mark) 

(2) 

Sample households 
WTP at least that 

amount 

(3) 

Total households 
WTP at least that 

amount 

(4) 

Visit 
frequency 
per year 

(5) 

Total revenue 

(6) 

(2) * (4) * (5) 

Birr Birr N
o
 % N

o
 N

o
 Birr 

0 0 390 100 153,760 16 0 

5 – 9.5 7.25 308 79 121,470 4 3,522,641.60 

9.6 – 14.1 11.85 296 75.9 116,704 26 35,956,453.10 

14.2 – 18.7 16.45 259 66.4 102,097 14 23,512,856.19 

18.8 – 23.3 21.05 252 64.6 99,329 21 43,908,366.77 

23.4 – 27.9 25.65 191 49 75,342 22 42,515,716.32 

28 – 32.5 30.25 128 32.8 50,433 17 25,935,314.24 

32.6 – 37.1 34.85 34 8.7 13,377 19 8,857,660.01 

37.2 – 41.7 39.45 29 7.4 11,378 20 8,977,431.36 

41.8 – 46.3 44.05 5 1.3 1,999 12 1,056,607.97 

46.4 – 50.9 48.65 4 1 1,538 8 598,433.92 
   

Source: own survey result. 
 
 
 

entrance fee of Birr 21.05. However, only 64.6% of the 
total households are willing to pay the entrance fee of Birr 
21.05.   

As it can be seen (Table 3), the expected revenue 
increases irregularly as the entrance fee increases to Birr 
21.05, where the possible revenue reaches maximum 
(Birr 43,908,366.77) and then decreases when the 
entrance fee increases further to Birr 48.65 (Figure 3). 
This implies that the maximum revenue is expected from 
the quality improved recreation park when the entrance 
fee is fixed at Birr 21.05, which gives the possible 
revenue of Birr 43,908,366.77. The implication of the rise 
of revenue when the entrance fee increases up to Birr 
21.05 is that in inelastic range of demand curve total 
revenue increases with the rise of entrance fee. 
Conversely, in elastic range of demand, which is from Birr 
21.05 to Birr 48.65, total revenue increases with 
decreasing of the entrance fee.  

Elasticity refers to the responses of households to the 
change of entrance fee. In inelastic demand curve (from 
point A to point B in Figure 4), the number of households 
changes by a smaller percentage than does the entrance 
fee; whereas, in elastic demand curve (from point B to 
point C in Figure 4), the number of households changes 
by a larger percentage than does the entrance fee. The 
demand curve (Figure 4) has a negative slope like most 
of economic goods. For normal goods the demand curve 
is negatively sloped indicating that price increase affects 
the households’ ability to pay within their limited income, 
keeping other factors constant.  

Comparison of demand and revenue curves on the 
change of an entrance fee (WTP) reflects the relationship 
between elasticity and expected revenue from the 
recreational park. Table 4 summarizes the characteristics 
of the average WTP (entrance fee)  elasticity  of  demand  

and the impact on total revenue.  
The consumer surplus (CS) is the difference between 

the price consumers are willing to pay and the actual 
price they do pay. If the monetary value for the improved 
recreational park is set to respective average WTP, the 
consumer’s surplus is calculated by summing up each of 
the areas (A1 to A10) (Figure 5). The sum of all the areas 
under the demand curve is Birr 69,088,644.90 (Table 5). 
The total consumer surplus is determined using the 
difference between the maximum amount the households 
are willing to pay (Birr 69,088,644.90) and the product of 
the mean WTP (Birr 25.77), the number of households 
who are able to pay that amount (75,342) and the 
average number of visits of those households per year 
(22 times). Therefore, the value of the consumers’ 
surplus becomes Birr 26,572,928.58.           
 
 
Conclusion  
 
The majority of the households vote in support of the 
recreational park improvement program with the mean 
value of Birr 25.77 per person for single entrance. The 
educated households, those who have agricultural land 
with reference to residential land, the households who 
stayed relatively longer period in Hawassa watershed, 
individuals with higher annual income, households who 
benefit in multiple uses of the lake, and urban residents 
are more likely to participate in the park improvement 
program while the households who are satisfied with the 
current services of the recreational park, older people, 
and households who administer large family size are less 
likely to vote in support of the recreational park 
improvement program.  

The  valuation  of  the  recreational   park  reflects   that  
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Figure 3. Estimated curve for revenue from the improved recreational park.  
Source: computed from own survey result. 

 
 
 

 
 
Figure 4. Estimated demand curve for recreational park. 
Source: analysis of own survey result. 
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Table 4. A summary of WTP elasticity of household-demand in recreational park. 
  

Absolute value of 

elasticity coefficient 
 

 

Demand is: 

  

    Description 

Impact on total revenue when: 

Average bid 

Amount increase 
 

Average bid 

amount decrease 

Greater than 

one (d>1) 

 

 

Elastic or 

relatively 

elastic 

Household-demand 

changes by a larger 

percentage than does 

average WTP 

Total revenue 

decreases 

 

 

Total revenue 

increases 

       

Equal to one 

(d =1) 

 

 

Unit or 

unitary 

elastic 

Household-demand 

changes by the same 

percentage as does 

average WTP 

Total revenue is 

unchanged 

 

 

Total revenue 

is unchanged  

       

Less than 

one (d <1)  

 

 

Inelastic or 

relatively 

inelastic 

Household-demand 

changes by a smaller 

percentage than does 

average WTP 

Total revenue 

increases 

 

 

Total revenue 

decreases 

 

Source: own survey result. 
 
 
 

 
 

Figure 5. Consumers' surplus.  
Source: Computed from own data. 

 
 
 
households with a number of visits, males, married 
individuals, people with more years of education, 
employment status with reference to farmers, households 
who have agricultural land with reference to no land 
ownership in the water shade, those who stayed more 
than ten years in the watershed, households with high 
annual income and urban residents are willing to pay high 
value for  the  recreational  park  improvement.  Whereas, 

those who are satisfied with the current status of the lake 
and services provided in the recreational park, and older 
people are less likely to pay for the quality improvement 
of the recreational park.  
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Table 5. Calculation for consumers' surplus. 
  
 

 

Source: analysis of own survey result. 
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