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Abstract 

The forest resource in Addis Ababa, particularly the mountainous areas to the north and western 
directions of the city was once covered with dense natural forests of diverse species. But now a 
day only few patches of natural forests are left in this area mainly due to development activities, 
agricultural expansions, over exploitations associated with rapid population growth and too little 
natural management of forest land. These events have resulted in serious environmental 
degradation. 

In view of these problems, a botanic garden is introduced in this area so as to give answer for the 
urgent need to conserve and sustain-ably utilize the remaining natural forest and restore degraded 
forest areas through expansion of forest plantations. Therefore, economic analysis is required for 
proper management of urban forests. Such analysis would help to make decisions on varieties of 
urban land use options and investments. Hence, thi s paper has examined the appl ication of 
Conti ngent Valuation Method in measuring the households' willingness to pay (WTP) for 
improved ameni ty serv ice of urban forests and tries to identify the fac tors that may affect their 
WTP. 

The total WTP amount for improved amenity service of urban forests through executing the 
botanical garden is estimated to be Birr 4,265,2 11 per month. The mean WTP for the open-ended 
and dichotomous choice formats are Birr 6.07 and 9.30 per month per household respectively . In 
addition to this, above 87% of the respondents have the demand for further improvements. Here, 
the main values are related to non use values \Yhile use values are achieved di stinctively low 
priority. Households income, above grade 6 level of education and respondents trust for the 
reliability of the project implementation are found to be the major determinant factors for 
households WTP. 

Thi s study also indicated that househo lds' welfare gains in changing from the current situation 
(poor environmental condition with no payment) to the improved serv ice by subscribing some 
reasonab le price can be huge. It also suggests that Contingent Valuation survey can measure 
amenity values of urban forests with theoreti call y consistent and sufficiently reliable results. 
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CHAPTER ONE 

1.1 Introduction 

Ethiopia is one of the most biodiverse countries In Africa with 

exceptionally high levels of endemism . But this is threatened by the 

decline in habitat as a result of population growth, misguided 

government development policies, the negative development 

consequences arises from ecological ignorance and mismanagement of 

the natural resource base with a ll interlinked effects on wildlife and 

forests (Girma Defar, 1998). As a result, the natural forest cover is 

declining over time and now it is reported to be 2 .3% of the tota l a rea 

(Ministry of Agriculture, 1994) . This environmental degradation has 

endangered many species and yet indigenous trees are not adequately 

planted. The loss of these genetic resources can be a major loss for the 

development of the country. Therefore, arresting deforestation and 

expanding the forest resource base should be the vital e lements in the 

development strategy of Ethiopia. 

The a bili ty of trees to reduce pollution and improve atmospheric 

conditions is well known and makes woods in the vicinity of towns (cities) 

particularly valuable. As well as the cleansing of photosynthesis , the 

leaves serve to filter out dust from the atmosphere and the defluxion of 



wind dissipates pollution. Wide belts of close-foliaged trees also reduce 

noise . In addition to these benefits, urban forests treat waste water, 

improved aesthetics and psychological well being (Canadian urban forest 

strategy, 2004) . Among these benefits, amenity values in particular, have 

been emphasized as contributing to the quality of urban life (Miller Roger 

L. 1997). These benefits accrue not only to certain group of dwellers but 

a lso to the entire community. Hence, it is able to say that many products 

or services of urban forests are public goods. 

It is known that urban parks, forests and open space systems provide 

many amenities for city dwellers, especially for those people who are not 

able to afford private facilities . But only few urban recreational areas are 

available in Addis Ababa. On the other hand, many areas of the country's 

national parks may be devoted solely to recreation and is therefore 

providing their recreational service to the urban dwellers at a far greater 

cost. Taking these considerations together there can be little doubt that 

urban forest recreation is the most economical which the coun try can 

provide. There is a lso a sound economic argument for urban forests . 

Once established, woodlands are cheaper to maintain than any other type 

of park or recreational land (Philip M. Coppack, 1988) . We can therefore 

rest assured that the development of urban forests as part of our 

environment for living is as economically sound as it is aesthetically and 

scientifically desirable (The meaning of urban forest and urban forestry is 
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attached as appendix I). 

With regard to this , the city Government of Addis Ababa has planned to 

establish a Botanical Garden (wh ich covers 700ha of land) in En1oto area 

and 13 forestry rehabilitation projects are also intended to curb the 

existing environmental problem. Of course, as the proposal is forwarded 

for planting woodlands, as a first s tep to the rehabilitation of these areas, 

fear could be expressed that the trees would be destroyed as soon a s 

planted. However, by engaging the community in active participation in 

the planting process, these fears would be groundless a nd the community 

will take care of the trees instead of destroying them. 

Furthermore, in Ethiopia, general policy guide lines have been developed 

to con serve a nd sustainably utilize forest resources. But unfortunately, 

there are relatively non a nalytical studies (particula rly on economic 

valuation of urban forests) that can provide more s pecific policy 

recommendations. And yet perceptions of public value may not 

incorporate the scientifically confirmed public goods and services of 

urban forests. Thus, evaluation of the amenity service is important so as 

to assess the costs and benefits of different land use options. With regard 

to this, different studies revealed that planting trees as an alternative use 

of land was the best in terms of environmental benefit and finan cial 

profitability. For ins tance, the study by Daba (1998) revealed that the 
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financia l return from Eucalyptus globules plantation in the high lands 

near Addis Aba ba, as compared to agricultural production, was above 8 

to 30 times higher at 10% discount rate. 

Therefore, this paper has attempted to estimate the amenity value of 

forests in Addis Ababa by focusing on the Botanic Garden around Entoto 

forest area. So, the green space administrators can use valuation data in 

strategic m anagement efforts on behalf of urban forests . 

1.2. Background and Problem Setting 

The urban forest resource is recognized as an essential component of 

the urban infrastruc ture . Urban forestry is internationally regarded as 

a most effective way of maximizing such benefits on a sustained basis 

for the good of both present and future generations of urban dwellers . 

According to wolf, K.L (2004), scientific understanding of how urban 

trees a nd forests benefit people has expanded substantially in recent 

years to include social, environmental and economic domains. Despite 

increasing scientific evidence, there is a lag in policy response in many 

municipalities. Addis Aba ba is regarded as one of these municipalities . . 

Addis Ababa, with an area of 540 square kilometer and a population of 

above 3 million, is a capital city of Ethiopia. Its altitude ranges from 

2100m in the Akaki a rea to over 3100m on top of the Entoto Mountain . 
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This mountainous area was previously covered by indigenous forest. But 

now only few patches of natural forests are left in thi area. Th us, in 

order to bring back to its previous ecological conditions, a botanical 

garden is introduced in this area. Total volume of trees in the garden is 

36,202.18 m3 of which 26, 121.49 m3 is Eucalyptus globules and 

10,080 .69 m3 is Juniperus Procera. Up to now 276 indigenous plant 

species i.e, 12 trees, 12 shrubs, 123 herbs, 10 climbers and the 

remaining grass and ferns have been identified with in the botanic garden 

and out of the total , 30 are endangered plant species. 

Although urban forests provide many benefits, no payment is made by 

the users and hence it is difficult to express its value directly. On the 

other hand, even when environmental values arc recognized, they may 

not be measured or used to promote efficient resource management 

(Kramer et a l 1992) . As a result, actual choice of land is often biased in 

favor of land uses that do have marketed out put. This fact is also 

supported by the city government of Addis Ababa that loss of biological 

diversity has been cau sed in the city by clearing trees to facilitate 

development projects such as commercial set ups, residential areas, 

industrial establishments, road networks etc. In addition to this forests in 

Addis Ababa are not adequately protected from illegal cutters and there is 

clearance of forests practically in the northern hills (Clean and Green 

Addis Development Plan, 2004) . The result is too much conversion and 
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over exploitation of forest and too little natural management of fo rest 

land. 

It is clear that the pursuit of the amenity environment (pleasantness, 

aesthetic, cultural and recreational attributes) has the ability to satisfy 

individual wants . This is a prerequisite of any economic commodity. 

Thus , forests must be maintained and protected in order to have 

sustainable environmental services. Moreover, there is a need to increase 

the utili ty of the dwellers by improving urban forest recreational sites 

both in terms of quantity a nd quality of different tree species (particularly 

indigenous species). 

However, th ere are only 11 public parks in Addis Ababa and around 32 

hectares of land is taken by individuals for serving as recreational pa rks. 

According to Clean and Green Addis Development Plan (2004), these 

parks a re limited in number compared to the demand and the size of 

population of the city. In ratio one public park serves for 263, 636 

persons. The existing coverage of road parks is also very small. It is 

estimated to cover a n area of 210 hectares only. Moreover, the land which 

is covered by indigenous tree species is estimated to be 246 hectares only 

and the forests have an over- representa tion of rela tively few species . This 

narrow genetic base could leave the urban forests of Addis vulnerable to 

insects and disease infestations. 
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In addition to the above information, there are 3 orthodox churches and 

hence a number of people flock to the botanic garden especially during 

annu al celebrations and to baptize by the h olly wa ler (known as 

'Tebel') .And also there are 182 registered household settlers with in this 

Botanical Garden . Consequently, high human interference has been 

observed . To conclude, the forest resource in the city is one of the most 

affected natural resource by human activities and there is very limited 

private participation in this area. 

On the other hand, urban forest will be adequately planned and 

stewarded only if urban citizens and elected decision makers recognize 

and understand the full range of services that trees and green space 

provide . Hence, there is a need to know the relation ship between people's 

willingness to pay (WTP) versus the capacity to afford the cost for 

improved environmental service. This will enable policy makers to 

appropriately design forest policy and to make decision involving 

a lte rnative land u ses so as to ensure sustainable use of forests . 

Unlike all the benefits provided by urban forests, this paper will focus on 

calculating the households WTP for improved amenity value of urban 

forests in Addis Ababa (particularly on the proposed botanic garden 

around Entoto area) and tries to determine the factors that may affect it . 
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Hence, it will help to incorporate environmental considerations In to 

economic decision-making. 

1.3. Significance of the study 

To our information, only one study has been attempted (by Anteneh 

Kebede, 2005) to include the amenity value of Shashemene forests in to 

the forest accounting of Ethiopia. He found that out of the total value of 

this forest, amenity value has a share of only 5 percent. But different 

literatures show that the contribution which wood lands could make (in 

terms of its benefit other than timber production) to urban environment 

is greater than that of the country side. Hence, it is difficult to aggregate 

this value at the national level. Furthermore, in most studies of forest 

resources conducted mainly in developing countries, amenity benefits of 

urban forests are not valued empirically. Therefore, this paper would 

hopefully add value by trying to find empirically the amenity value of 

urban forests particula rly in Addis Ababa. 

The city government of Addis Ababa has planned to establish a botanical 

garden in Entoto range between Kolfe keraniyo and Gullele sub cities. 

According to Addis Ababa City Government Environmental Protection 

Authority (2005), this program is going to be introduced in Ethiopia for 

the first time. Therefore the result obtained from this paper will be an 

important input in terms of inves tigating the residents WTP for the 
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proposed scenarlO and designing appropriate policy measures for the 

successful implementation of the program through community 

participation basis . Because the development of su stainable, affordable 

and effective supply of the amenity service should promote the active 

involvement of the local communities. 

In addition to the above purposes, evaluation of the amenity servIce of 

urban forest is important for assessing the costs and benefits of different 

land use options . 

1.4. Objectives of the study 

Optimization of benefits and values requires a comprehensive and 

systematic, or green infrastructure approach to conserving, creating and 

stewarding urban forests (wolf K.L, 2004). Therefore , by optimizing the 

benefits and values, this study has ultimately aimed at providing 

appropriate forest amenities in and around towns (cities) on a sustained 

basis for the good of both present and future generations of urban 

dwellers. This objective coincides with the general objective of this study. 

Specific objectives of the study are: 

• To estimate the value of the a menity service derived from urban forests 

and to measure residents willingness to pay (WTP) for the improved 

services (in terms of both quantity a nd quali ty of different tree species). 
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• To measure the amenity value of forest in Addis Ababa and get some 

indications for the whole u rban forests in Ethiopia. 

o To identify the factors that may affect amenity values of urban forests 

and to sh ow their effect on households' willingness to pay. 

oTo provide policy - makers with useful information so as to make 

an informed public decision in urban development planning 

10 
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CHAPTER TWO 

2. Literature Review 

2.1. Theoretical Literature Review 

2.1.1. Economic Valuation of Environmental Benefits 

Environmental values can be broken down in to two categories: use values which are placed by 

individuals on environmental goods and services that they actually consume and non-use 

(passive) values. Non-use values can be further sub-divided in to existence value and option 

value. Option values are placed by individuals on an amenity they may use in the future, even 

though they do not use it by now. An existence value is a va lue placed on an environmental good 

or service that is unrelated to consumption of that good or service. These values may include 

recognition of the value of the very existence of certain species or whole ecosystems. 

As described above, some environmental resources are not traded through markets, and so will 

not have market prices. However, the absence of price for a resource or external effect does not 

mean that it has no value. Obviously, as far as well being is affected, there is a value that is either 

positive or negative depending on whether well-being is increased or decreased. Therefore, such 

values should have to be estimated so as to make all ocatively effi cient decisions. Similarly, the 

issue of sustainabi lity has at its core the phenomenon of market failure and a need to have 

con'ection through proper resource pricing. 

I .I 



The fact that public goods and goods with externalities are not efficiently allocated by the market 

suggests the possibility of improvement by public action. But, whether the public action yields 

nel benefits requires measurement of environmental benefits and costs. In connection to this, 

economists have developed a number of techniques for measuring the economic values of 

benefits associated with non-market allocation of environmental amenities and natural resources. 

In estimating monetary values for environmental resources we are concerned with how changes 

in the provision of environmental public goods impact up on individuals ' utility. Because from 

conventional economics it is generally accepted that measures of economic value should be based 

on what people want; and that individuals, not the government, should be the judges of what they 

want. Using this notion of value, the maximum amount of one thing a person is willing to give up 

to get more of something else is considered as·a fair measure of the relative value of the two 

things to that person. The development of such methods can be traced to the subject of welfare 

economics and the recent development of environmental economics 

2.1.2. Welfare Measures 

Traditionally the welfare gain or loss from the change in the provision of environmental public 

goods have been approx imated by changes in ordinary consumer surplus. Consumers ' surplus is 

the area underneath the ordinary (MarshalliaJ1l demand curves and above the price level. 

However, it is practically difficult to estimate Marshalian demand curve for un priced 

environmental public goods. Because the infornlation required in estimating it will not be directly 

observable. 
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