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Abstract: Equitable payments for ecosystem services are emerging as a viable tool to protect and
restore ecosystems. Unlike previous studies using contingent valuation approach in Ethiopia, this
study is unique in its scope and target users. It explores the possibility of payment for watershed
services as an economic tool in supporting and promoting sustainable land management and financing
community-based watershed investments from electric users at a national level. We examine the
sensitivity of users’ ability to generate funds for watershed services for sustainable watershed
management through the raising of small amounts of money added onto a monthly electrical bill.
Sampling frame covered four of the nine regional states of Ethiopia with more than 86% coverage
dating back to 2014. A total of 501 urban and rural households and 100 organizations were interviewed
over a five-year period from 2014–2019. We used a multistage sampling technique; we first selected
cities, towns, and villages based on several data collection methodologies. The findings indicate that
about 84% and 90% of households and organizations, respectively, showed their willingness to pay
(WTP) additional fees for watershed management that could potentially reduce upland degradation
and siltation. Specifically, more than half of the households and organizations and industries were
willing to pay the surcharge for watershed management. Likewise, we developed a model estimation
of results which verified the WTP amount, respectively. We concluded that funds generated from
electric users play a possible role in contributing to the financing of watershed management efforts and
could be taken as an important lesson for the watershed management continuum efforts Ethiopia-wide
and in other countries.

Keywords: watershed management; willingness to pay (WTP); contingent valuation;
sustainability; Ethiopia

1. Introduction

Adopting sustainable land management (SLM) practices could guarantee the provision of
ecosystem services in a sustainable way [1]. Our world faces an urgent need to adopt successful
SLM practices for two reasons. First, more than 10 million hectares of land annually continue to be
degraded. Second, there is a need to increase terrestrial food production by 70% by 2050 to satisfy
the world’s expected population. One of the identified actions related to the implementation and
scaling of SLM is the availability of continued funding [2]; hence, payment to compensate farmers
for their SLM investments is an essential constituent for such practice [3]. This would ensure an
improved livelihood and alleviate poverty for the farmers alike [4]. A range of instruments, soft
approaches and direct regulations often drive conservation and related ecosystem understanding.
One soft approach, the use of payment for ecosystems services (PES), has been in practice and under
debate for more than 30 years [5]. It consists of a wide range of mechanisms aimed at improving water
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quality and quantity—upstream users get payments from downstream water users to change their
land use systems [6,7]. Hence, PES schemes—with a focus of watershed services and biodiversity
conservation —are now emerging as a viable tool and instrument in shifting sustainable agriculture in
a reward-oriented fashion in which farmers are encouraged to effectively manage their land [8], having
a positive impact on their livelihood [1]. PES schemes are now serving as a financing mechanism for
several conservation programs in Australia, Asia, Latin America, and Europe [8]. Public watershed
payment schemes currently represent by far the largest market for watershed services—well established
in the United States, Mexico, Costa Rica, and China—in which private sector entities have limited
involvement due to lack of financial return and incentive [9]. Hydropower producers in Costa Rica
make substantial voluntary contributions to the national PES scheme, which pays landowners for
forest conservation and other measures that substantially contribute to reducing risk of increased
siltation from dams [10]. However, despite the potential of agro-ecosystems to restore or provide
valuable ecosystem services, many of the PES programs in developing countries are implemented in
forest-related ecosystems, rather than in agro-ecosystems [1]. Some watershed service enhancements
are increasingly directed toward climate change mitigation—as implemented in Kenya, Tanzania,
Uganda, and Guinea—focusing mainly on climatic variability and facilitation [9].

In Ethiopia, 85% of land is estimated to be moderately to severely degraded by soil erosion.
National estimates of gross annual soil loss are 1.9 billion ton, with approximately 80% originating from
cropland, costing about US$ 4.3 billion annually [11]. This severely threatens agricultural production
and its sustainability [12–14]. To reduce the problem, various nationwide soil and water conservation
(SWC) initiatives have been undertaken, in particular since the 1980s, with support from multiple
donors [15]. These initiatives include the Food-for-Work scheme (1973–2002), managing environmental
resources to enable transition to more sustainable livelihoods programs (2003–2015), productive safety
net plans (2005–present), community mobilization initiatives via free-labor days (1998–present), and
the National Sustainable Land Management Project (2008–2018). Several studies have verified these
investments as having a positive effect on agricultural production [16–18].

Conversely, the adoption rate of SLM practices is low [19,20]; nonetheless, recent studies reveal
sustainability of watershed interventions is under question [21,22]. Several factors point toward
low adoption and adaptation rates, including: (1) poor extension service arrangements, (2) blanket
promotion of technology to distinctly diverse environments, (3) top-down approach to technology
promotion, (4) late delivery and input prices, (5) low return on investment, (6) lack of access to
seasonal credit and production, and (7) consumption risks [23–25]. As such, SLM should focalized
on increasing land productivity with long-term associated economic return [26]. Consequently, in
the short run, farmers face temporary negative economic earnings unless adequate support from
the financial establishment is shown, as well as the opportunity costs of adopting such measures
when properly implemented [26,27]. Payments for environmental services with support from rural
communities via the adoption of SLM thus seems to be a promising approach [9,26,28]. Designing
subsidy and payment mechanisms through PES programs could sustain SLM investments [2] and, in
turn, provide a continuous flow of needed funding. Several case-specific studies have been completed.
Alemayehu et al. [29] assessed upstream and downstream farmer’s willingness to pay (WTP) for an
integrated watershed management intervention examining two watersheds in northeast Ethiopia
using the contingent valuation method (CVM). Mezgebo et al. [30] assessed urban freshwater users’
perception of watershed degradation and their WTP for upland degraded watershed management.
Tesfaye et al. [31] modeled the preferences and WTP of downstream farmers in Sudan, one of the
largest irrigation schemes worldwide, for improved irrigation water supply through trans boundary
collaboration with farmers upstream in Ethiopia. The importance of payment for watershed services
(PWS) could be paramount, while little has been done so far in light of tapping PES in Ethiopia, even
compared with other countries in Africa [12,31].

Several studies have assessed households’ WTP for improved urban water service throughout
Ethiopia [30,32–36]; these studies, however, were limited in scope and generated location-specific
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conclusions that did not generate national comprehensive PWS information. Unlike previous studies,
the novelty of this study explores the possibility of PWS as an economic tool in supporting and
promoting sustainable watershed management in collaboration with SLM. We established the WTP
of electricity users (i.e., (1) households and (2) organizations and industries) at the national level for
watershed management development. The general objective is to better understand the sensitivity of
residents for the presumed funding generated for the watershed services and to assess the awareness
level of residents about land degradation and their WTP for investment through their electricity
bill. Specifically, the investigation examines the perception of urban dwellers on the extent of land
degradation and their WTP for investment toward sustainable watershed management. The rest of the
paper is structured as follows: Section 2 contains materials and methods, Section 3 incorporates both
the results and discussion, and Section 4 the conclusion.

2. Materials and Methods

2.1. Theoretical Framework: WTP Using CVM

The use of CVM, a direct approach, involves asking a sample of the relevant population questions
about their WTP. It is called ‘contingent valuation’ due to the fact the assessment is conditional on the
hypothetical scenario of respondents [37]; CVM has two advantages over indirect methods. First, it
can deal with both use and non-use values, whereas the indirect methods cover only the former, and
involves weak complementarity assumptions. Second, unlike the indirect methods, CVM answers the
WTP question by directly applying the correct monetary measures for the utility charge [37]. CVM
research has been used in several different elicitation methods, including two prominent ones: (1)
open-ended format in which the respondent is asked to provide the interviewer with a point estimate
of their WTP, and (2) bidding game in which the interviewer begins by asking respondents whether
they accept a given price for the utility and higher or lower prices will be offered depending on initial
offers. CVM research has been shown to suffer from compatibility problems in which respondents
can influence potential outcome by revealing values other than their true WTP. As an alternative, the
dichotomous choice approach has become quite widely adopted, despite criticisms and doubts, in part
because it appears to have an incentive-oriented level of compatibility—in theory. When respondents
do not give a direct estimate of their WTP, they diminished their ability to influence an aggregate
outcome. Nonetheless, this advantage of compatibility has a limitation in which estimates of the WTP
are not revealed to the respondents at large [38].

Four key WTP studies in Ethiopia have been found to be relevant. First, Tessema and Holden [39]
assessed farmers’ WTP for soil conservation practices in southern Ethiopia. Contingent valuation
results indicate that about 96% of respondents were willing to contribute labor to conserve soil in
their farms. When the payment is in cash, about 84% were willing to pay. Household random
effect model was used to empirically investigate the determinants of the farm households’ WTP or
contribute for soil conservation. The empirical result shows that WTP is affected by perception of
erosion, poverty (i.e., in terms of resource endowment and cash), and plot characteristics. The study
also noted that the farm households were able to contribute more in terms of labor than money due to
severe cash privation. Second, CVM was conducted by Gebremariam et al. [40] in order to investigate
the associated value farmers have with soil conservation practices and the determinants of WTP for
it in northern Ethiopia. The result of this study shows that age, sex, education level, family size,
perception, tenure, total livestock, and initial bid were the important variables in 22 determining of
WTP for soil conservation practices. The study also indicated that the mean WTP estimated by way
of double-bounded dichotomous choice format was computed at 56.65 person days per household.
Third, Wagayehu and Drake [41] conducted research on adoption of SWC assessment of households
in Hunde-Lafto, eastern Ethiopia. Accordingly, adoption of such conservation measures on farm
plots were analyzed using multinomial logistic regression. The results suggest the need for designing
and implementing appropriate policies and programs that influence farmers’ behavior toward the
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introduction of SWC measures in their agricultural practices. Fourth, Ebrahim [42] employed CVM to
assess farmers’ WTP for rehabilitation of degraded natural resources in watershed projects in Dejen
Woreda within the Amhara Region. The bivariate probit model was applied for the estimation of
parameters. The study claimed that age, fertilizer expenditure, education, and land per capita are the
main factors that determine the farmers’ demand for rehabilitation of degraded natural resources [43].

2.2. Computation Framework

A hypothetical market was created where respondents were asked the question—how much
would you be willing to pay to support watershed management activities? Multiple linear regression
model was used to determine the existence of correlation between socioeconomic factors and WTP
for watershed management activities. Logistic regression analysis was run to assess the influence
of independent variables on dependent ones. The model applied in this study was adopted using
Equation (1) from the study of Mitchell and Richard [44], in which WTPÞ is a dependent variable.

WTPÞ = β1 X + β2 B + ε + α (1)

where: Þ is either Y for yes or N for no; β1 are coefficients of X; X is a vector of variables; β2 is the
coefficient of the bid; B is the bid price; ε is an error term; α is the mean WTP derived from Equation (2).

α = (
∑(

(β1 ×Xa)

β2

)
− 1 (2)

where: β1 are coefficients of X; Xa is the mean value of X; β2 is the coefficient of the bid.

2.3. Research Design, Sampling Techniques and Data Collection Methods

Cross-sectional research was designed to collect the necessary data for the WTP survey. The
data used for this study is based on a WTP survey in Ethiopia conducted by the Water and Land
Resource Center [45]. The sampling frame covers four of the nine regional states of Ethiopia, in which
the selected regions constitute more than 86% coverage in 2014 [46]. They were: Amhara, Tigray,
Oromia, and Southern Nations, Nationalities, and Peoples (Figure 1). A total of 501 urban and rural
households and 100 organizations were interviewed over a five-year period from 2014 to 2019. We used
a multistage sampling technique that first selected cities, towns, and villages based on the following
conditions:

1. to cover the largest portion of the country (i.e., at least major cities and regions of the four
surveyed states)

2. to cover cities and towns all classed by size and population (i.e., big cities with population size
>100,000; medium cities and towns with population size between 99,999 and 5000; and small
towns and villages between 4999 and 50)

3. current and future prospects of electric utilization

Based on these conditions, we selected Debre Birhan, Mekelle, Bahir Dar, Hawassa, Adama,
and Akaki-Kaliti sub city of Addis Ababa as big cities, while Maychew, Bure, Dukem, Ziway, and
Wolkite were from medium and smaller towns and one semi-rural kebele (i.e., the smallest government
administrative element in which they are organized via district) from each region. Data collection
methods used criteria-based upon a five-point plan, as follows:

1. Within the selected cities and towns, we stratified and selected sample respondents from
low-income groups (i.e., by visiting a living quarter dominantly occupied by daily labor and
informal sector), medium and upper income categories (i.e., by visiting living quarters dominantly
occupied by government employees and business people). The middle class was also accessed
by visiting governmental institutions and key informant discussions. The income categories
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were defined based on the study of poverty, income, and labor market conducted from 1995-1997
using nationwide panel data in larger urban centers based on the Oxford Poverty and Human
Development Initiative [47].

2. A brief structured questionnaire was used for the interview.
3. Industries were stratified based on low and high voltage users. Moreover, type of product

produced and market are considered (i.e., domestic and foreign) and one is selected from
each cluster.

4. Commercial services were interviewed, including: hotels (i.e., low, medium and high star-level
hotels), schools, health centers, shops, and supermarkets.

5. Municipalities of each city and town were interviewed.
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Figure 1. Map of Ethiopia sampling frame covered four of the nine regional states of Ethiopia: Amhara,
Tigray, Oromia, and Southern Nations, Nationalities, and Peoples, as well as the city of Addis Ababa.

It should be noted that we did not follow probability sampling, simply due to the absence of a
complete registry in almost all of the sample frame identified; in fact, all attempts were made to reduce
the bias on household sample selection by trained and experienced enumerators. The enumerators
were trained and supervised by Water and Land Resource Center (WLRC) researchers. The data from
the sampled industries and municipalities were conducted in two stages. First, WLRC researchers
conducted detailed discussions with managers and heads of the selected industries and municipalities.
Second, respondents completed a questionnaire specifically tailored for them. A methodological
flowchart is illustrated as Figure 2 to elucidate the study’s design phases.
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2.3.1. Data Analysis Technique

Descriptive statistics such as mean, standard deviation, percentages, and cross tabulations (i.e.,
chi-square test and t-test) were used in analyzing the data. Moreover, econometric estimations were
employed using STATA 13.1 (College Station, TX, USA). The details are discussed in the computation
framework and in the next sub-sections.

2.3.2. Questionnaire Design

Precedence of questionnaire design for this study was to gather primary information such as
socio-demographic profiles, awareness, and respondents’ WTP for watershed conservation. The
questionnaire was divided into six sections: (1) warming up questions, (2) questions upon current
watershed management, (3) awareness towards watershed conservation, (4) respondents’ perceptions,
(5) WTP and debriefing questions, and (6) socioeconomic and organizational profile. The first section
solicited knowledge about environmental problems for initiating contact with the respondents. The
second section respondents were required to give their view regarding current watershed service
and related problems. The third and fourth sections included questions about level of environmental
awareness and the respondents’ perception toward watershed conservation. The fifth section of the
questionnaire was mainly comprised of a hypothetical scenario, followed by WTP and debriefing
questions. The scenario elucidated problems encountered due to land degradation which can aggravate
hydroelectric dams, thereby their sustainability, electric generation, and livelihood in general. Thus,
pointing toward the notion of implementing a conservation program, if necessary. The conservation
program included watershed-based reforestation and development of watershed tributaries. Following
the scenario, the respondents were provided with a dichotomous choice experiment in which offered
bidding was proposed, incrementally, into a monthly electrical bill.

2.3.3. Measurement of Variables and Hypotheses

The dependent variable in the WTP estimation was beneficiary households and industries WTP
to support upland SWC practices for the purpose of protecting hydroelectric dams from siltation and
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sedimentation—thereby generating reliable and sustainable electricity. The variable is dichotomous;
it is equal to 1 if the ith household is willing to pay money to support SWC in the upstream, and 0
otherwise. In this dichotomous CVM study, the response of households for the hypothetical scenario is
the fundamental basis and key research questions. Given the supply of reliable and uninterrupted
electricity, it is evident that the dependent variable will generate demand (i.e., the probability of
households’ and industries WTP across different bids). This data was then provided to decision makers
on whether the funding raised from downstream, and other users, could support the sustainability
of the hydroelectric dams under review. Moreover, the dependent variable indicates how sensitive,
for various reasons, which variable is policy relevant considering the cost of implementation and
probability of WTP for SWC activities in the reduction of siltation in hydroelectric dammed areas.

It is assumed that the beneficiary household’s desire to maximize its expected utility or profit
(i.e., subject to various relevant constraints) determines its decision to vote in favor of the proposed
bid price. One consideration is whether the variables that influence WTP are policy-relevant, that
is, whether WTP can be influenced by various interventions. Another issue is whether the WTP by
watershed service downstream users provides sufficient resources to compensate upstream service
providers. Thus, the following eight potential explanatory variables, which are hypothesized to
influence households’ WTP to support upland SWC practices, were selected based on the findings of
past studies and existing theoretical explanations.

Important variables and potential influence on the WTP for watershed management through
monthly electrical billing was conducting via a stepladder process (i.e., starting with the poorest
and moving up the strata-chain of wealth). A proposed bid value started with the first possible
lowest payment that a low-income household could pay without placing an overwhelming burden
on that household; then, increasing upwards based upon the presumed capacity of the households’
base-income, assigned prices were put forward for electric beneficiaries’ (i.e., households and industries)
WTP amount. Prices were first determined from previous preliminary investigation—conducted by
WLRC researchers and the authors. Accordingly, we used four and five alternative WTP bid values that
could be added to their month electrical bill for household and industries, respectively. The incremental
price increases in Ethiopian Birr were 2 cents, 5 cents, 8 cents and 10 cents for households per month
and 5 cents, 10 cents, 15 cents, 20 cents and 50 cents per kWH for industries and organizations per
month (note: 1 Ethiopian Birr = US$ 0.035). Description of the variables and the hypothesis of the
WTP influence is presented in Table 1.
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Table 1. Description of variables included and hypothesis on the WTP influence.

Variables Description Value Range † Hypothesis ‡
Family size Number of family members 1–10 -

Dependency ratio Number (ratio) representing economically
active family members

0.17–4 -

Sex of head Dummy variable: 0 = male, 1 = female -

Marital status Marital status: 1 = unmarried, 2 =
married, 3 = divorced

+

Age of head Age in years 18–85 +

Average family age Mean age in years +

Education of head Categorical variable: 0=unable to read
and write, 1 = 1–4, 2 = 5–8, 3 = 9–10, 4 =
11–12, 5 = TVET, 6 = Diploma (12 + 2), 7 =
university degree

+

Monthly income Categorical variable (Ethiopian Birr *):
1=less than 1000, 2 = 1000–2000, 3 =
2000–3000, 4 = 3000–4000, 5 = 4000–5000,
6 =greater than 5000

+

Engaged in private
business

Dummy variable: 1 = engage in private
business, or otherwise

+

Engaged in government
employment

Dummy variable: 1 = employed in
government institutions, or otherwise

+

Amount of electrical use Mean monthly electrical consumption,
categorical variable in kWh: 1 = 0–50, 2 =
51–100, 3 = 101–200, 4 = 201–300, 5 =
301–400, 6 => 500

+

Monthly electrical
expense

Mean monthly of electrical expense in
Ethiopian Birr *

2–800 -

Note: † continuous variables, ‡ potential effect, * 1 Ethiopian Birr = US$ 0.035.

3. Results and Discussion.

3.1. Characteristic of the Respondent Households and Organizations

Demographic characteristics of the household such as sex, age, educational status, and marital
status of the household head provided an insight into the socioeconomic characteristics of the household.
Out of the total sample households interviewed survey-wide, 83.4% were male-headed households
compared to 16.4% female. Moreover, households had an average family size of four persons, with
the largest family size being 12 persons and the smallest one. With regard to the household age, the
average age of the sample household head was 38.6 years old. In terms of marital status, 74.3% of the
household heads in the sample were married. Single household heads constituted 19.1%, while 5.7%
and 0.9% of the household heads in the sample were divorced and widowed, respectively. With regard
to education of the household heads, out of the total sample 52.2% and 15.9% had a university degree
and diploma respectively, while 10.5% had attended only primary school and could read and write;
finally, 6.7% attended secondary school, 5.1% had reached 11–12 and 2.9% were illiterate.

In the sampled service providing sectors (i.e., schools, hotels, clinics, supermarkets, boutiques,
etc.), the number of employees on average was 18.8 person with a maximum of about 156. In the
industry sector, the number of employees on average reached 224.4 person with a maximum of 2400
—particularly in the case of the textile sector. Accordingly, the majority of household heads were
engaged in government work (69.1%), private business (22.6%), agriculture (7.9%), and other forms of
work (0.4%). The households diversified their income sources by farm-oriented and non-agricultural
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income-generating activities. The non-agricultural sources were mostly government work and private
business. The survey results indicated that about 19.5% of the households reportedly earned an annual
income of 4000–3001 Ethiopian Birr (US$ 140–105), 15.7% earned an annual income of 3000–1000
Ethiopian Birr (US$ 104–35) and 5.8% of the households received an annual income of 999–501 Ethiopian
Birr (US$ 34–18).

The lack of access to modern energy services that are clean, efficient, and environmentally
sustainable is a critical limitation on economic growth and sustainable development. Recognizing
the critical role played by the energy sector in the economic growth and development process, the
Government of Ethiopia (GoE) has embarked on large-scale hydro-electrical projects, with a view to
developing renewable and sustainable energy sources. It is currently injecting a huge amount of money
into energy infrastructure (i.e., electricity generation from hydro and from other renewable energy
sources such as wind, solar, and geothermal). The total hydropower generation capacity country-wide
increased from 714 MW in 2004–2005 to 2000 MW in 2009–2010 [45] and up to approximately 3500 MW
in 2018 [48]. It is expected to increase to 10,000 MW when the Grand Ethiopian Renascence Dam
(GERD) is completed and further planned to increase it to 17,000 MW at the end of GTP II by 2021.
Accordingly, electricity service coverage has increased from 41% in 2009–2010 to 56% in 2016. Currently,
the per capita consumption of electricity in Ethiopia remains relatively low at about 200 kWh per year.
The national energy balance is dominated by a heavy reliance on traditional biomass energy sources
such as wood fuels, crop residues, and animal dung.

The survey results indicated that 28.8% of the households have electricity use of between 101 and
200 kWh per month. Only 16.3% of the households used electricity greater than 501 kWh per month.
This result shows that the electricity consumption of households is rated as low. Moreover, the average
household electric consumption was 311.7 kWh per month. For the sampled organizations it was
found that 58.3% in the service sector use low-voltage versus 37.5% who use low- and high-voltage
electricity. Only 4.2% use high-voltage electricity. Moreover, about 40% of industries use high-voltage
electricity, 31.1% low-voltage and 28.9% use both high- and low-voltage electricity (Table 2).

Table 2. Electric user sampled institutions by category.

Electric Voltage Number of Samples Service Sector (%) Industry Sector (%)
Low voltage 42 58.3 31.1

High voltage 20 4.2 40

Both 31 37.5 28.9

Total 93 100 100

Moreover, the survey results indicate that average monthly payments for electricity consumption
for heavy and medium industries was about 260,000 Ethiopian Birr (US$ 9100) and 74,000 Ethiopian
Birr (US$ 2600), respectively (Table 3).

Table 3. Amount of monthly electricity payment of organizations.

Type of Organizations Type of Industry N Max Mean SD

Industries

Heavy 10 1,300,000.00 260,000.57 39.00

Medium 18 800,000.00 74,000.30 19.00

Light 13 6000.50 920.00 17.25

Service providers

Hotels 22 50,000.00 3340 10.51

Schools 3 1000.10 650.00 0.43

Hospitals 10 600.00 270.00 0.19

Supermarkets 12 1000.20 360.00 0.35
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3.2. Perception of Land Degradation

Ethiopia is one of the Sub-Saharan African countries, where deforestation, degradation of the
soil, and failure of both ground and surface water largely hinder socioeconomic development. The
country is indeed confronted with the dilemma of producing enough food for its rapidly growing
population on the one hand, and protecting its natural environment and resources on the other.
Maintaining a sustainable balance between these two has been a major challenge [49]. Natural
resources are particularly affected by slow progress in economic development [50]. In 2015, Ethiopia’s
urban population was about 19.4% [46], which is one of the lowest in the world and well below the
Sub-Saharan African average of 37%; however, this is set to change dramatically. According to official
figures from the GoE and Ethiopian Central Statistics Agency, the urban population is projected to
nearly triple from 15.2 million in 2012 to 42.3 million in 2037, growing at 3.8% a year. Analysis for this
report indicates that the rate of urbanization will be even faster, at about 5.4% per year [46]. That would
mean a tripling of the urban population even earlier—by 2034, with 30% of the country’s population
living in urban areas by 2028.

Hence, peri-urban ecosystems are increasingly at risk of degradation and loss such as natural
resource consumption, while waste in urban areas will increase due to rapid urbanization and increasing
human activity. Population growth and population influx, property ownership issues, lack of control,
enforcement measures, and jurisdictional overlap—which are due to lack of authority and the use
of inappropriate technology for farming and even for producing manufactured goods—are some
of the causes that aggravate land degradation problems. Hence, the basic problem will need to
be asked. How will local communities, particularly urban residents, perceive and cope with land
degradation? As a major theme of this study, results indicate that almost of all the respondent
households perceived the existence of land degradation as a vital issue, with a whopping 91% ranking
it as extremely worrying. Similarly, about 96% and 4.3% of organizations and industries perceived it
to be extremely worrying and worrying, respectively. As a result, responsibility and due process in
helping to reduce the problem were assessed. We found that about 98% of organizations and industries
and 94% households responded that all citizens have a responsibility to reduce land degradation.
While about 2% organizations and industries and 5% of households claimed the government had
to bear the responsibility. Specifically, organizations were asked two additional questions dividing
responses between service and industry sectors. It was found that 97.9% of the service sector and 93.3%
of the industry sector reported that land degradation is extremely worrying. Moreover, when asked
whom bear responsibility, the majority agreed that all citizens were responsible for reducing the land
degradation problem (Table 4).

Table 4. Perception of land degradation across organizations.

How Much Worrying Land
Degradation is?

Who is Responsible to Reduce
the Problem?Organizations Number of

Samples Extremely
Worrying (%) Worrying (%) All Citizens

(%)
Government

(%)
Service sector 48 97.9 2.1 100 0

Industry sector 45 93.3 6.7 95.6 4.4

Regionally, organizations were also asked how much land degradation was worrying. The
response of the analysis indicated that more than 90% agreed that land degradation problem was
extremely worrying. Moreover, the respondents from the four regions agreed that all citizens had a
responsibility to reduce land degradation. Similarly, we found that 91% and 87% of the male and female
respondents agreed that the current extent of land degradation was very worrying. This indicates
the awareness level, regarding land degradation, as almost identical among all levels and scales,
survey-wide. As a result, perception on land degradation shows a willingness to, to some degree,
hold citizenry responsible, interlinking awareness, education, and know-how to a connection with
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one’s surroundings. Hence, from a citizenry perspective, custodial responsibility is clearly evident,
indicating a positive sign for the GoE to implement and enhance nationally-related programs geared
toward better the nation’s land from a care-taker (i.e., grassroots) level.

3.3. WTP for Watershed Management

The emergence of PES as an ecosystem services conservation mechanism indicates a paradigm
shift from the former predominant use of command-and-control mechanisms and conventional
approaches to a more flexible and efficient ecosystem protection [6,51]. Unlike other conventional
approaches to conservation, PES is a direct approach whereby service providers receive payments
that are conditional on acceptable conservation performance. Under PES, payment should entail a
voluntary transaction between at least one provider and one user for a well-defined environmental
service. Thus, conditionality is the characteristic that most distinguishes PES from previous approaches.
Findings of this indicated that about 19.7% and 13.9% of households are willing to contribute labor and
money respectively for watershed development. While about 65% of the respondents claimed their
willingness to contribute both labor and money. Similarly, Mezgebo et al. [30] found 82% willingness
by sampling freshwater users in Dire Dawa city administration. Possible variation is due to the scope
and target population of the study. On the other hand, about 50% and 38% of the organizations
and industries were willing to contribute both money and labor, respectively. Mode of payment
also influenced WTP for watershed management, as environmental services were dependent on how
respondents perceived the proposed mode of payment. In this, we determined to hypothetically add
certain amounts of money to monthly electrical billing. Findings indicated that about 84% of the
households stated a WTP or willingness to contribute a certain amount of resources for watershed
development activities through their monthly electricity bill with different bids. Similarly, about 90%
of organizations affirmed a WTP with different bid amounts (Table 5).

Table 5. Respondents’ willingness to pay for watershed management.

Willingness to Pay for Watershed Management Number of Samples Household Organizations
Yes 416 83.9 90.3

No 90 16.1 9.7

Total 496 100 100

Why respondents do not have a WTP is another important argument. It was found that about
16% and 10% of households and organizations, respectively, refused to offer any payments in addition
to what they were currently paying via their electrical bill. About 41% of households claimed that they
did not have the capacity to pay for watershed management, while 34% of households and 38% of
organizations and industries believed that it was the responsibility of the GoE to support watershed
management activities. Some households (i.e., 20%) and organizations and industries (i.e., 63%) did
not believe siltation problems of dams and land degradation issues could be solved by paying a
contribution of money (Table 6).

Table 6. Proposed payment across electric use categories for households.

Percentage of Electric Users Based on kWh per MonthProposed Payment for Household
(Ethiopian Birr *)

Number of
Samples 0–50 51–100 101–200 201–300 301–400 401–500 >501 Total χ2 value **

2 210 18 16 28 16 7 2 14 50

32.024
5 103 19 7 26 19 12 2 14 25
8 10 10 10 40 10 20 0 10 2

10 93 9 19 21 11 11 7 22 22
Total Average 416 16 14 26 15 9 3 16 100

Note: * 1 Ethiopian Birr = US$ 0.035, ** indicates significance at 0.01 level.
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Our results indicate that about 51% and 25% of the households were willing to pay 2 and 5
Ethiopian Birr, while 2% and 22% of the households claimed their WTP higher amounts—8 and 10
Ethiopian Birr, respectively. Similarly, about 41% and 37% of the organizations and industries stated a
WTP an additional 5 and 10 Ethiopian Birr per kWh, while 8% and 14% were willing to contribute
relatively higher amounts 15 and 20 Ethiopian Birr, respectively. Moreover, our gender disaggregated
analysis shows that about 49% and 59% of the male- and female-headed households had a WTP 2
Ethiopian Birr per month (Table 7).

Table 7. Cross tabulation of proposed payment bids with monthly income categories of
respondent households.

Categorized Percentage of Monthly Income (’000)Town
Categories

Number of
Samples

Proposed Bids
(Ethiopian Birr *) <1 1–2 2–3 3–4 4–5 >5

Large 60

2 13.93 18.85 18.03 19.67 9.84 19.67

5 7.55 11.32 20.75 16.98 22.64 20.75

8 0 20 40 20 0 20

10 9.84 4.92 13.11 6.56 16.39 49.18

Medium 50

2 18.31 30.98 15.49 23.94 2.8169 8.45

5 8.12 18.92 18.92 21.62 13.51 18.92

8 0 20 0 40 0 40

10 17.86 10.71 21.43 21.43 10.71 17.86

Small villages 30
2 75 6.25 0 6.25 6.25 6.25

5 61.54 23.08 0 7.69 0 7.69

Note: * 1 Ethiopian Birr = US$ 0.035.

Our analysis revealed that the proposed payments significantly varied across electric use categories
(i.e., p = 0.01). From the results, about 26% of households used 101–200 kWh per month with a large
portion of them (i.e., 40%) with a WTP 8 Ethiopian Birr. Households in the 201–300 kWh per month
category accounted for a 15% hike in their monthly bill with a WTP 5 Ethiopian Birr extra. Likewise,
Mezgebo et al. [30] identified the base rate of charging a fee relative to volume of water used, income,
number of members in the household and fixed rate. Their results indicate about 9% of the respondents
selected fixed rate while about 14% selected no fee be changed.

Similar to households, most of the organizations also perceived that problem and extent of land
degradation and were willing to add a certain amount to their electrical bill for conservation practices.
The majority of the organizations’ WTP opted for the 0.05 Ethiopian Birr per kWh monthly (i.e., about
38%), while the second largest amount was 10 Ethiopian Birr (i.e., about 33.3%) (Table 8). Related
research by Mezgebo et al. [30] found freshwater users were asked about the mechanism of fund
collection for upland degraded watershed management; accordingly, 26% of respondents preferred a
trust fund mechanism, while 45%, 16%, and 13% specified water bills, income tax, and no mechanism
of collection, respectively. These comparative results indicate a WTP for watershed management
services as similar to the citizenry findings on perception on land degradation. Knowledge among
the citizenry of a viable watershed management scheme suggests an underlying knowledge-base
at the community and business level. These characteristics, reflective within both urban and rural
areas, indicate water supply service and demand are extremely important. Complementary to this
point, WTP for such service implies professionalism, optimum care and trustworthiness from the
citizen perspective [30,32,36]. Since a reliable water supply is essential to basic need and livelihood it
becomes evident watershed management is crucial, if not, imperative to Ethiopia’s future development
and practice.
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Table 8. Proposed bids across organization categories.

Amount of Ethiopian Birr * Service Sector (%) Industry Sector (%)
0.05 per kWh 24.4 37.5

0.10 per kWh 33.3 22.5

0.15 per kWh 2.2 10.0

0.20 per kWh 8.9 12.5

0.50 per kWh 31.1 12.5

Note: * 1 Ethiopian Birr = US$ 0.035.

3.4. Model Estimation of the Mean WTP

Logistic modeling, utilized to determine the probability of WTP, was applied in Tables 9–11. Type
of employment of the household head significantly influenced the WTP at 0.05 significance level
(Table 9). Respondents who had better employment were more willing to contribute for watershed
management. Moreover, the amount of monthly electrical expense influenced WTP significantly
and positively. Qualitative discussions indicate a correlative finding between power interruption
concerns and a WTP to support such a concern. Additional media-oriented campaigns to participate
in GoE initiatives in watershed management activities could also play a large part in seedlings mass
mobilization and awareness. Engagement in private business; however, negatively affected WTP
with possible reasons relating to government corruption, lack of awareness creation for township
development, and lack of natural resource utilization-knowledge.

Table 9. Mean WTP calculation of households for watershed management.

Variable Coefficient Standard Error Mean Coefficient ×Mean
Bid 0.004 0.016

Total family size −0.011 0.042 3.4667 0.013867

Dependency ratio 0.123 0.087 0.7845 −0.00863

Sex of the h head −0.004 0.056 N/A 0

Marital status of HH * head −0.002 0.003 N/A 0

Age of the HH * head −0.003 0.006 38.6404 -0.07728

Education status of HH * head 0 0 N/A 0

Monthly electricity expense ** 0.014 0.013 *** N/A 0

Monthly income 0.004 0.017 3.5323 0.049452

Engagement in private company −0.722 0.173 *** N/A 0

Engagement in government
employment 0.716 0.169 *** N/A 0

Engagement in agriculture 0.746 0.184 *** N/A 0

Constant −1.781 0.2 −1.781

Mean WTP −1.80359

Note: * HH = household, ** Ethiopian Birr (conversion rate: 1 Ethiopian Birr = US$ 0.035), *** indicates significance
at 0.01 level.
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Table 10. Mean WTP calculation of service providers for watershed management.

Parameter Estimate Standard Error Mean Coefficient ×Mean
Experience in business

(in years) −0.021 0.031 11.87 −0.24927

Number of employees −0.013 0.01 18.8298 −0.24479

Monthly electric payment ** 0 0 1760.362 0

Problem related to electricity 0.446 0.547 N//A NA

Amount Eth. Birr cost for
generator oil 0 0 1757.826 0

Capital in millions ** −0.001 0.002 *** 50.3443 −0.05034

Bid −0.556 0.166 -

Intercept −2.746 2.024 −2.746 −2.746

Mean WTP −3.2904

Note: ** Ethiopian Birr (conversion rate: 1 Ethiopian Birr = US$ 0.035), *** indicates significance at 0.05 level.

Table 11. Mean WTP calculation of industries for watershed management.

Parameter Estimate Standard Error Mean Coefficient ×Mean
Type of industry 0.061 0.356 N/A 0

Year of establishment −0.004 0.02 11.23 −0.04492

Number of employees 0 0.001 224.4889 0

Monthly payment ** 0 0 94185.9 0

Problem related to electricity −0.04 0.072 N/A 0

Initial investment capital in
millions ** 0 0.002 25.26 0

market for the product 2.09 2.946 N/A 0

Amount you need full
capacity (kWh) 0.149 0.61 *** N/A 0

Bid 0.007 0.051 N/A 0

Intercept −6.028 2.184 −6.028

Mean WTP −6.07292 ****

Note: ** Ethiopian Birr (conversion rate: 1 Ethiopian Birr = US$ 0.035), *** indicates significance at 0.05 level, ****
mean WTP is average largest amount of money that an individual or group could pay, along with a change in policy,
without being made worse off. It is, therefore, a monetary measure of the benefit to them of the policy change; if
negative, it measures its cost.

The mean WTP modeling results illustrate that households agreed to pay about a 2 Ethiopian
Birr increment for their monthly electrical bill, while the service sector (Table 10) and industry sector
(Table 11) agreed to pay 3.30 and 6.10 cents Ethiopian Birr per kWh, respectively. On an annual
basis, the total benefit paid by the communities estimated at basin per country level is estimated
to be 1.80 Ethiopian Birr per month. The increment in monthly electric expense offers adequate
funds for watershed conservation. This amount of additional money would assist in covering
watershed management, reforestation, and patrolling activities to ensure the reduction of destructive
and degradative activities within these areas. However, to design PWS schemes, supplementary
studies should be done with regards to willingness to accept if farmers in upper streams, as well
as institutional organizations being able to come together and coherently administer sustainably
oriented practice. Positive findings from the model estimation imply watershed-wide support could
adequately kick-start a community scheme, similar to Ethiopia’s Community Conservation Areas
(CCAs) program [19,21], where CCA management committees could cohesively voice local stewardship,
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community participation, and action planning on how fund allocation is directed—demarcating the
development of local bylaws and enforcement from the grassroots. Community mobilization is a
critical first step in ensuring communities have a strong voice in advancing their common vision. As
such, watershed conservation parallels the GoE’s initiative of doubling agricultural productivity by
way of improved natural resource and agricultural land management [11,16]. Using the mean WTP
findings, as a projection for local community action, it is palpable to envision an optimistic Ethiopian
system of management.

To highlight a key limitation to most WTP studies, one must consider geographical location
as imperative of where and with whom WTP is being asked for. Since, WTP is a somewhat of a
social construct interlinked with economic and environmental need, the limitation of such a study in
Ethiopia restricts the user to a grassroots level of governance. As such, national-level corruption and
malpractice is considerably high, although less high than in comparable regional countries. Ethiopia’s
anti-corruption laws are primarily made-up from the Revised Federal Ethics and Anti-corruption
Commission Establishment Proclamation and the Revised Anti-Corruption Law, which outlaw all major
forms of corruption. These important legislative frameworks, however, are infrequently enforced.
As such, local governance of WTP fund allocation would need to be appropriately managed as
well as sustained. High risk within Ethiopia’s land administration would need to be taken into
account and conflicts between international investors and local communities over land rights diligently
looked at. Moreover, agreed WTP via electric billing would need to be regularly monitored and any
additional fees for watershed services best kept within a CCA-level entity. As no other research has
targeted electric users, as conducted in this study, we consider this an important first step in better
understanding whether such a scheme’s viability—fully implemented—would contribute to Ethiopia’s
SWC management.

4. Conclusions

As a highly promising conservation approach, PWS can benefit both users and upstream
communities through improved SWC activities, yet several factors influence service recipients’ WTP
for watershed services. In this study, about 84% of households and 90% of organizations and industries
showed their WTP additional fees on their monthly electrical bill for watershed management with
intention of reduced siltation. Findings indicate type of employment significantly determined WTP. In
terms of organizations and industries, an encouraging learning curve was observed when previous
participation in environmental-friendly programs existed (e.g., tree planting in their greenery areas and
nearby mountains). It is also apparent that such involvement in eco-active plays a willingness to adopt
such practices as part of its corporate social responsibility. Still, it is evident, throughout Ethiopia, that a
knowledge and awareness gap originates from a lack of sustainable watershed management in its cities
and towns at both a household and organization and industries level. Nationwide intervention would be
necessary to improve awareness and narrow such a gap accordingly. Our model estimation verifies the
WTP would be a useful approach to developing a healthier watershed management program. In some
industrial factories, we observed material and product damage due to power fluctuation. As a result,
almost all factories have primary and backup generators. These additional costs for gasoline-powered
generators also ensured a positive WTP, with example sectors including food and beverage and plastics
development where any power interruption or fluctuation can severely affect goods and service.
Ethiopia’s manufacturing and development, from urban to rural life, relies on crucial growth and
reliability of electric power. The basis of our research is to assist, indirectly, with local industries and
engage in different sectors living downstream ensuring a reliable provision of electric supply without
power shortage or power interruption. Directly, we are confident it will help local communities living
upstream, especially farmers, successfully integrate watershed management initiatives by reducing
the in situ impact of land degradation. Accordingly, for this to occur, improved evidence is needed
with regard to WTP and research into ability to pay for communities and business contributions for
sustainable watershed development. Throughout Ethiopia, this research has paramount importance
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in furthering the effort and aim of developing sound, sustainable management of natural resources
and conservation practices throughout its numerous watersheds. The GoE should place emphasis
on avoiding any furthering of the problem. With the introduction of awareness-oriented education,
conservation, and the development of a WTP for watershed management our research elucidates that
initial advancements would help economically secure Ethiopia’s power concerns, as well as develop a
culture of safeguarding its natural resources nationwide and beyond. Moreover, in the country there
is a strong need for further research to complement the designing of effective PES schemes focused
on agro-ecosystems. Future research should focus more on the assessment and application of the
willingness to accept farmers and institutional issues that supplement the setting up of PWS in the
country in a sustainable manner.
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