




















































































































































































































explanatory relative to standard multinomial logit model) and the levels of the attributes
in the different alternative scenarios. The estimated coefficients and levels of attributes
are used to estimate the indirect utility functions. By subtracting the value of the
improved alternative options (V1 and V2) from the value of the statusquo (V0) and
multiplying the difference by the negative inverse of the coefficient of the monetary
attribute yields the economic surplus (Bennett and Blamey, 2001). In short it can be

estimated by using equation (10) presented earlier which is shown below.

CS = {(-1/Bm) (V0-Vi)}, Where Vi =V1 and V2; and Bm is the coefficient for

monetary payment attribute

In order to compute the economic welfare (benefits), three hypothetical alternative
scenarios with their attribute levels were created. These are low impact improvement
scenario, medium impact improvement scenario, and high impact improvement scenario.
The description of these three imﬁrovement scenarios with their attributes and levels are

the following.
Current situation/Status quo

¢ No improvement in biodiversity.
% Water is available in one season of the year.

% No provision of recreational facilities.
High impact improvement scenario

% Biodiversity is managed at high level (improves by 50%).

% Water is available in the four seasons of the year.
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< There is infrastructural development and provision of hotels and lodges services.

Medium impact improvement scenario

+ Biodiversity is improved at a medium level (improves by 25%).
¢+ Water is available in four seasons of the year.

% Infrastructural development, provision of hotel and lodges services.

Low impact improvement scenario

¢+ Biodiversity is improved at medium level (improves by 25%).
< Water is available in two seasons of the year.

¢ Infrastructural developments alone.

Estimates of willingness to pay for the three scenarios are presented in table 4.8.

Table 4.8 Estimates of compensating surplus

Alternative improvement scenarios Willingness to pay (WTP) per year for

each scenario (in birr)

High impact improvement scenario 444
Medium impact improvement scenario 490
Low impact improvement scenario 143

The estimated result revealed that there is welfare change due to an improvement from

the status quo situation. The respondent’s willingness to pay (compensating surplus)
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increases as we improve the status of Mt.Choke wetland ecosystem particularly the
attributes of water and recreational facilities. Respondents are willing to pay birr 444, birr
490, and birr 143 annually for high impact, medium impact and low impact scenarios
respectively. The respondent’s willingness to pay for the high impact scenario is lower
than the WTP for medium impact management scenario. This is due to differences in the
level of biodiversity attribute. When the level of conservation and management for
biodiversity improves from low to high, willingness to pay reduces from birr 490 to birr
444, This result again confirms the respondent’s unwillingness to pay for biodiversity
improvement and management plans. In addition to these, the overall annual economic
welfare (or the aggregate willingness to pay) so as to achieve, conserve and improve the
stated attributes in the low impact scenarios, medium impact scenarios, high impact
scenarios are birr 18,885,867, birr 64,713,810, and birr 58,638,636 respectively. This
value of the Choke mountain wetland ecosystem could be considered as the lower bound.
If other international contributions of the mountain such as supply of water for down
streams countries (e.g. Sudan and Egypt and) and its role in global climatic stabilization
etc. are taken in to account in the valuation study, its value become beyond the above

figure.

Therefore, the environmental policy makers can use this valuable information as a
relevant input to do a cost benefit analysis, a tool for decision makers in different

alternative improvement programmes or projects of Mountain Choke wetland ecosystem.
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4.4, Results of the Follow up Question

Six follow up questions that best describe the reason why they made their choices in

answering the choice set exercises were presented to the respondents. The responses of

respondents are presented table 4.9.

Table 4.9 Results of follow up questions

Follow up questions

Percent of response

I found that the improvement of biodiversity attribute was relevant | 11.35
and chose the highest level of it.

I chose the alternative that has the highest level for recreational | 29.75
facility attribute.

I found that the improvement of availability of water attribute was | 42.5
relevant and I chose the option with the highest level of the same.

I chose the status quo option since I haven’t the ability to pay for | 0 .86
the improvement.

All attributes were important then I chose the highest levels of an
alternative whatever the payment level. 2.23
I chose the cheapest alternative. 13.3

Source: Computed from the survey data

Almost all respondents have answered the follow up questions. About 42.5 percent of the

respondents replied that they gave top priority for the highest level for the attributes of

availability of water. About 11 percent of the respondents replied that the improvement in

biodiversity attribute was relevant and choose the alternative that includes the highest
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level for this attribute. The other 0.86 percent of the respondents chose the status quo
options whatever the levels of the attributes since they are unable to pay for future costs
of improvement. About 13 percent of the respondents chose the cheapest plan whatever
the levels of the attributes. About 2 percent of the respondents replied that they made
choice with the highest level of all attributes whatever the payment level. About 30
percent of the respondents found that the attributes of recreational quality was important
and gave top priority for the highest level of this attribute and chose the alternative with

the highest level of this attribute.
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CHAPTER FIVE

5. CONCLUSION AND POLICY RECOMMENDATION

5.1. Conclusion

The Choke Mountain range whose peak is approximately 4070m above sea levels is
found in East Gojjam, Ethiopia. The most remarkable feature of the mountain is the
existence of more than 3386 km’® of various wetland resources ranging from Sedge
Swamps to seasonally flooded grasslands. The mountain is also used as the water tower
of Upper Blue Nile (Abay in Amharic). More than 56 tributary rivers of the Abay
originate from this mountain. In addition to these about 225 springs and streams are also
found in this area (Teferi, 2010). Furthermore, the mountain has a great potential in its
recreational resources. For instance, the existence Marvelous landscape of the mountain,
the four stepped mountains (Arat Mekeraker in Amharic) with surprising setup, and much
unique and common biological diversity and the interesting agro-ecological zone (Wurch

in Amharic) are some of the resources.

However, this mountain range is degraded and a number of species are threatened. The
continued loss and degradation of wetlands of the mountain and their functions have
reached critical levels due to various factors like the public good nature of the mountain
and hence absence of enforceable property rights, lack of understanding about the
multitude values of wetlands, the expansion of poverty in the area, ever mounting
population pressure, overgrazing, and failure of intervention by government. As a result
of these problems, 607 km? of seasonal wetland with low moisture and 22.4 km? open

water of Choke Mountain have been lost within the last 20 years (Teferi, 2010). Many
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animal and plant species were also extinct. The other main problem that fueled the
degradation of the mountain is the inexistence of studies on the valuation of the
multidimensional benefits of wetlands of the mountain which lowers the awareness of the
society about the importance of these resources. To our knowledge, a comprehensive
study on welfare valuation of wetland ecosystem of the choke mountain has not yet been
undertaken. Therefore, to fill this gap, choice experimert valuation method was applied
by using four attributes namely biodiversity, water availability, recreational facilities and

monetary attribute.

Primary data was collected from a sample 250 respondents with six choice sets each and
hence 1500 observations. Two multinomial logit models and a random parameter logit
model were estimated by using LIMDEP8.0 NLOGIT4.0 econometric software. The
result of the models revealed that all attributes are significant at 1% level and they have
the expected positive sign except biodiversity attribute. In addition to these the estimated
marginal willingness to pay showed that respondents (farmers) gave more value for the
attributes of water availability followed by recreational facilities. Finally the results from
estimated welfare measures under different scenarios indicated that the welfare
(wellbeing) of the society improves while there is improvement in the different attributes
of Choke Mountain. Farmers are willing to pay birr 444, birr 490, and birr 143 annually
for high impact, medium impact and low impact scenarios respectively. This result
confirms the indispensability of the mountain to the welfare of the society. Therefore, the
government needs to take measures to improve the aggregate welfare by making

improvements in Choke mountain wetland ecosystem.
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5.2. Policy Recommendations

Given the vital role that Choke Mountain Wetland Ecosystem plays to both the society of
the region and millions of others, farmers are willing to pay for the improvement of the
mountain particularly for the attributes of water availability and recreational facilities.
This implies that the government can generate income from the farmers so as to improve,
enhance and manage the mountain via improving the attributes of the mountain.
However, the results of the survey showed that respondents are not willing to pay for the
improvement of biodiversity attribute. This is perhaps because of the expectation of the
farmers about the negative effects of the policy change on their current consumption of
the resources of the mountain and their limited awareness about the multi- functions and
services provided by these resources. Therefore, Governmental and Non-Governmental
Organizations (NGO) need to implement mass awareness programme for popularization
of the importance of biodiversity in the Choke mountain wetlands and its role in the
sustenance of human civilization. The area c;ould then be protected from any illegal
intervention of the society for sustainable improvement and utilizations of the mountain
resources. The mountain could be one of the national parks of the country. In addition to
these there should be infrastructural developments so as to improve the flow of domestic
and foreign tourists to the mountain and hence raise the revenue that is needed from this
sector. Moreover, the government should introduce the mountain via differert mass
media like TV, radios, and news papers etc. to improve the information of the society
about the area. Furthermore, the renaissance dam of the country which is under
construction will be affected by the degradation of Choke Mountain wetland ecosystem

in two ways. Since many of the tributaries of the river Abay originate from this mountain,
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the supply of water will be reduced as long as solution is not provided for this highly
threatened ecosystem. Secondly the existence of rapid soil erosion in the degraded part of
the mountain increases soil sediments on river Abay and then in the Dam. Consequently,
the government will incur huge extra cost to clean these soil sediments. Therefore,
conservation and management of Choke Mountain is vital even for the dam. Finally the
environmental policy makers have to give recognition for functions and services derived
from Choke Mountain Wetland in their resource planning, management and economic
decision making with regard to all national and state programmes, policies and activities.
This leads to the use of the Choke Mountain in a manner that enhances prospects and

sustainable development at local, regional and country level.
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APPENDIX

ADDIS ABABA UNIVERSITY
DEPARTEMENT OF ECONOMICS

CHOICE EXPERIMENT QUESTIONAIRE PREPARED FOR THE
BENEFICIARIES OF Mt. CHOKE RANGE WETLAND ECOSYSYTEM,

UPPER BLUE NILE BASIN, ETHIOPIA

Name of the interviewer:

Date of interview:

Code of the interviewee:

Hello. My name is [interviewer name]. This interview is

designed by Mr. Getnet Berhanu who is studying at Addis Ababa

University. At this time he is doing a research on the economic valuation of
Mt.Choke range wetland ecosystem for his MSC in economics. You are requested
to give information on your perception and observation about Choke mountain
wetland ecosystem and to select your most preferred wetland management
options. The information you provide will be very crucial in order to estimate
how much the ecosystem is valuable to the region and it also help the community
to have common understanding about the problems of the area. In addition to this
it is used for policy makers so as to make appropriate and informed policy about
the area. Information you provide will be kept strictly confidential and will not be

given to others.

Woreda: ,Kebele
Village/Got/:
Household Head Name:
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PART ONE: SOCIO-ECONOMIC FEATURES OF THE RESPONDENTS

1.1. Age of the respondent? years
1.2. Sex of the respondent?
1. Male 2. Female
1.3. Marital status?
1. Married 2.Single  3.Divorced /Separated 4. Others (please specify)
1.4. How many members does your household have including you?

1. How many of them are children (those less than 15 years)?
2. How many of them are adults (15-65 years)?
3. How many of them are elders (those higher than 65 years)?

1.5. Have you attended formal education? 1. Yes 2.No
1.6. If your answer is yes for question no. 1.5, what are your years of education? __ Years

1.7. Which one represents your yearly household income?

Source of income Measurement quantity Unit price(birr) Total income

1.Total production in the last quintal Teff

crop year Wheat

Sorghum

Potato

Barely

Others

2.Livestock(cow, oxen, horses, | number

donkey)

3. Sheep number
4. Hen number
5. Goat number

6.0ther Off farming sources

Total
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PART TWO: GENERAL QUESTIONS

(Respondents observation, perception and attitude about Mt.Choke wetland ecosystem)

2.1. How many kilometers/meters your home is far from the mt. choke wetland

ecosystem?

2.2. For what purpose are you using mt. Choke wetland ecosystem? (Rank them in order
benefits. Six is the maximum rank)

1. Consumption from Plants and animals that are found in the mountain

2. Source of drinking and irrigation water

3. Recreational importance

4. Educational, research and cultural contribution
5. As a source of agricultural land

6. For grazing of animals

7. Others (please specify)

2.3. The Mt.Choke range wetland ecosystem has been extremely degraded and many plant

and animal species have disappeared. Do you ?
1. Agree 2. Disagree
2.4. If your answer for question number 2.3 is agree, what are these species that are disappeared
extinct?
Animals Plants

L |

2. &

3, 3.

2.5. Can you mention some wetland areas or any other water body that are
disappeared/degraded or decreased in area coverage)
;8
2.
3
2.6. What do you think are the major factors for the degradation of this ecosystem? (Rank the

problems in order of severity. Four is maximum rank )
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ol S e

Deforestation

Agricultural expansions on wetland resources
Resettlements

Climate change/global warming

Other factors (please specify)

2.7. Who is the responsible body for these problems? (Multiple choices is possible)

1. Farmers

2. Government 3. Both farmers and government 4. Other peoples

(please specify)

2.8. Do you think that Mt.Choke has the potential to be one of the recreational sites of the

region?

1. Yes

2. No

2.9. If you answer is yes for the above question, what are the resources that are used to attract

tourists and then provide different services?

3
2.
3.

2.10. What are the current problems of tourists? (Rank them in order of severity. Four is the

maximum rank)

= W b o=

5.

Problem of infrastructure such as electricity, road and water
Absence of resting facilities such as hotels and lodges
Security problems namely guards

Lack of advertisement about the site by government

Others

2.11. What measures do you think should be taken so as to improve Mt.Choke wetland

ecosystem in quantity (area coverage) as well as quality? (multiple choices are possible)

1
2,
3.

It should be protected area from grazing of animals and free for humans.
It should be protected from humans and free for animals only.

It should be protected totally from both animals and humans destructive
activity.

Plantation of new trees in the degraded areas of the mountain.
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5. Others (please specify)
2.12. Are you interested to contribute for the costs to be incurred so as to improve this
mountain?

1. Yes 2.No

PART THREE: CHOICE EXPERIMENT SCENARIOS
I would now like to ask you to think about alternative management plans of the government so as to

improve, enhance and manage the wetland ecosystem of Mt.Choke.

These management plans relate to the improvement of the level of biodiversity (plants, animals and
their habitats), availability of water and recreational facilities in the area. You have to consider
the level of the attributes (assume they are independent) while revealed you preferred choice. Bear
in mind you will incur costs if you preferred the two alternative management plans (plan 1 and
plan 2) in order to carrying out these measures. For the status quo/baseline/do nothing option there
is no extra cost, but there is low level of biodiversity, availability of water, and recreational

facilities in the area.

Suppose the government has an intention to take measures that could mitigate the problem of the
mt. Choke wetland ecosystem and assure the development, conservation and sustainable use of the
resources of the area. In order to accomplish this, there are fundamentally three areas where the

government plans to improve the environmental quality of the mountain and its services.

A) Biodiversity: most of the biological diversities (biodiversity) like fauna and flora species,
ecosystems (or landscape and habitats) and functions in the mountain are heavily threatened. Even
most of these species are disappeared. As a result of these the local community in particular and
the country in general has been lost the crucial direct and indirect benefits which are obtained from
these resources such as fuel wood consumption, input to production of farming materials and
medicine, construction of houses, and for recreation, flood control, reduce global warming etc
Currently almost all animal species except few birds and reptiles and many of the plants in area are
degraded. By taking into account these serious problem the government has been designed

measures for biodiversity protection and restoration in the area. To improve the number of fauna
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and flora species, the plan uses various programs such as protecting the area from agricultural
expansion and over grazing, new plantations of the degraded area, implementations of soil
conservations techniques etc  The plan has two main alternatives biodiversity management
scenarios. The first option is improving the level of plants animals and their habitat at medium
level (improving by 25%).The second scenario is improving these resources at high level

(improving by 50%). Now I would like to ask you to tell me which situation you prefer?

B) Availability of water: the second vital resource which is highly affected in the area is
availability of water in volume or quality. It is obvious that mt. Choke is the water tower (Yeweha
Guan) of upper Blue Nile. Many tributaries of upper Blue Nile such as, Cheye, Suha, Gedeb,
Muga, Temcha, Bogena, Lah, Sedie, Teme, Azuari, Teza, Dechet, Yeda and many other springs
are mainly originated from this mountain. Therefore, it is possible to say the life of millions
including Egypt and Sudan is depending on this resource. However, the availability of water in the
area is highly fluctuating. Especially during the seasons Bega, several rivers are drying and the
water volume of many of them is highly reduced. In addition to these many of the streams
(springs) are dried in every Bega seasons and many of them are disappeared. Consequently water
which is used for different purpose like human and animal drinking, irrigation of crops, fishing,
electric power generation, recreational use etc is becoming highly fluctuating and scarce in
different parts of the area. Since these water resources of the area has multi-dimensional economic
development effects including the ongoing Renaissance Dam, the regional government in
collaboration with the federal government has planned to improve the availability of this resources
mainly through restoring the ecological functions of the mountain like covering the degraded area
of the mountain with trees (afforestation) and imiproving the wetlands of the area in quality as well
as quantity. The plan embraces three main alternative scenarios. The first scenario is focused on
making water accessible for the society for two seasons of the year (Keremet and Meker). The
second alternative plan is imprcving water availability to three seasons of the year (Keremet,
Meker, and Tseday). Improving the availability of water in year round (Keremet, Meker, Tseday
and Beleg) is the main objective of the third alternative scenario. Now I would like to ask you to

tell me which situation you prefer?
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C) Recreational/tourism facilities: Choke Mountain has the potential to be the destination of
many domestic and foreign tourists just like other areas of the country. However, the area is till
idle and the community of the region as well the country is not benefiting from these resources.
Many reasons can be mentioned for this problem. Currently different recreational/ tourism
facilities such as infrastructural development (road, water, electricity), and resting facilities like
lodges and hotels are totally absent in the area. Therefore, the government has been proposed
plans so as to obtain the recreational benefits of the ecosystem by improving the recreational
qualities of the area. These plans have two main possible alternatives. The first plan is focused on
infrastructural development i.e. road, water, and electricity. The objective of the second alternative
scenario is improving the availability of resting facilities such as hotels, lodges and information
provision in addition with the development of infrastructures. Now I would like to ask you to tell
me which situation you prefer? Please mark the preferred alternative as if it is the only choice you

make and feel free to go back and change your previous choice
Thus, in order to implement these programs, annual income tax will be chosen as a means of

payment vehicle. The government will collect money from the society via appropriate tax rate on

annual basis for the next five years. The sample choices set are shown in the following tables.
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Choice Set One

Attributes Plan 1 Plan 2 Status quo
Biodiversity High: a lot of Medium: some Low: the current
improvements in improvement in both | number of species
both quality and quality and quantity | and habitats in
quantity of fauna and | of fauna and flora the ecosystem is
flora species and species and their very small; even
their habitat habitat (improving many species of
(improving by 50%) | by 25%) the ecosystem are
destroyed.
Water availability | Water is available in | Water is available Water is available
all four seasons of during three of the only in one of
the year four seasons of the
year the four seasons
of the year
Recreation Infrastructural Infrastructural There are no
development such as | development such as | facilities such as
facilities road, electricity, and | road, electricity, and | road, clean water,
clean water, in the clean water in the electricity, hotels
area area and lodges,
provision of
general services
like information
provision etc. in
the area
Monetary payment | birr 75 Birr 50 Birr 0, no
payment

I would prefer
(please put tick
mark)
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Choice Set Two

Attributes Plan 1 Plan 2 Status quo
Biodiversity High: a lot of Medium: some Low: the
improvements in improvement in current number
both quality and both quality and of species and
quantity of fauna quantity of fauna habitats in the
and flora species and flora species ecosystem is
and their habitat and their habitat very small; even
(improving by 50%) | (improving by 25 many species of
%) the ecosystem
Water availability | Water is available | Water is available | Water is
in all four seasons | during two of the [ available only in
the year four seasons of the | one of the four
year seasons of the
Recreation Infrastructural Infrastructural There are no
development such | development such as | facilities such as
facilities as road, and road, electricity,clean | road, clean
electricity, clean water, construction | water,
water, in the area. of hotels and lodges | electricity,
and provision of hotels and
general services lodges,
like information provision of
provision etc. in the | general services
area like information
provision etc. in
the area
Monetary Birr 75 Birr 25 Birr0,no
payment payment

I would prefer

(please put a tick
mark)
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Choice Set Three

Attribute Plan 1 Plan 2 Status quo
Biodiversity High: a lot of Medium: some Low: the
improvements in | improvement in current number
both quality and both quality and of species and
quantity of fauna | quantity of fauna | habitats in the
and flora species | and flora species | ecosystem is
and their habitat and their habitat | very small;
(improving by (improving by 25 | even many
50%) %) species of the
ecosystem are
Availability of water | Water is available | Water is available | Water is
in all four seasons | during three of the | available only
of the year four seasons of the [ in one of the
year four seasons of
the year
Recreational Infrastructural Infrastructural There are no
facilities development such [ development such | facilities such

as road, electricity,

as road, electricity,

as road, clean

clean water, and clean water, in | water,

construction of the area electricity,

hotels and lodges hotels and

and provision of lodges,

general services provision of

like information general services

provision etc. in like

the area information |
Monetary payment | Birr 25 Birr 50 Birr 0, no

payment

I would
prefer(please put a
tick mark)
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Choice Set Four

Attributes Plan 1 Plan 2 Status quo
Biodiversity | Medium: some Medium: some Low: the current
improvement in improvement in both | number of species
both quality and quality and quantity of | and habitats in the
quantity of fauna | fauna and flora species | ecosystem is very
and flora species and their habitat (by 25 | small; even many
and their habitat %) species of the
(by 25 %) ecosystem are
destroyed
Water Water is available | Water is available Water is available
availability | during three of the [ during two of the four | only in one of the
four seasons of the | seasons of the year four seasons of the
year year
Recreation | Infrastructural Infrastructural There are no
facilities development such | developmentsuchas | facilities such as
as road, electricity, | road, electricity, clean [ road, clean water,
and clean water, in | water, construction of | electricity, hotels
the area. hotels and lodges and | and lodges,
provision of general provision of
services like general services
information provision | like information
etc. in the area provision etc. in
the area
Monetary Birr 50 Birr 25 Birr 0, no payment
payment
I would
prefer
(please put a
tick mark)
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Choice Set Five

Attributes Plan1 Plan 2 Status quo
Biodiversity High: a lot of High: a lot of Low :the current
improvements in improvements in number of
both quality and both quality and species and
quantity of fauna quantity of fauna habitats in the
and flora species and flora species ecosystem is
and their habitat and their habitat very small; even
(by 50%) (by50%) many species of
the ecosystem
Water availability | Water is available | Water is available | Water is
in all four seasons | in all four seasons | available only in
of the year of the year one of the four
seasons of the
year
Recreation Infrastructural Infrastructural There are no
development such | development such | facilities such as
facilities as road, electricity, | asroad, electricity, [ road, clean
and clean water in | clean water, and water,
the area. construction of electricity,
hotels and lodges | hotels and
and provision of lodges,
general services provision of
like information general services
provision in the like information
area provision etc. in
the area
Monetary birr 75 birr 25 Birr 0,no
payment payment
I would
prefer(please put
tick mark)
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Choice Set Six

Attribute Plan 1 Plan 2 Status quo

Biodiversity | High: a lot of Medium: some Low: the current
improvements in improvement in both | number of
both quality and quality and quantity | species and
quantity of fauna of fauna and flora habitats in the
and flora species and | species and their ecosystem is very
their habitat habitat (improving | small; even many
(improving by 50%) | by 25 %) species of the

ecosystem are

Availability | Water is available in | Water is available Water is available

of water all four seasons of during two of the only in one of the
the year four seasons of the four seasons of

year the year

Recreation Infrastructural Infrastructural There are no

qualities development such as | development such as | facilities such as
road, electricity, road, electricity, road, clean water,
clean water, clean water, electricity, hotels
construction of hotels | construction of hotels | and lodges,
and lodges and and lodges and provision of
provision of general | provision of general | general services
services like services like like information
information information provision etc. in
provision etc. in the | provision etc. in the | the area
area area

Monetary Birr 25 Birr 25 Birr0,no payment

payment

I would

prefer(please

put a tick

mark)
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Part four: Follow up Questions

Which of the following statement can briefly explain why you choose this situation?

L,

I found that the improvement in biodiversity attribute is relevant and chose the
alternative with highest level of this attribute.

I choose the status quo options whatever the levels of the attributes since I haven't
the ability to pay for cost of improvement.

I choose the alternative with the highest level of all attributes whatever the payment
level.

I found that the attributes of recreational quality is important and chose the plan
with the highest Level of such attribute.

I choose the cheapest plan whatever the levels of the attributes.

I found that the availability of water attribute is important and thus gave priority for

choice with the highest level of this attribute.

THANK YOU FOR ANSWERING OUR QUESTIONS!
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