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Abstract. Lake Victoria is the second-largest freshwater lake in the world, with an eco-

system critical to 25–30 million inhabitants of Kenya, Uganda, Tanzania, Rwanda, and Bu-
rundi who live in the lake basin. The lake provides several ecosystem services from inland 
waterway transport, fisheries to hydropower and supports many different industries such as 
tourism, trade, and wildlife. However, Lake Victoria’s ecosystem management has been high-
ly extractive; hence its water resources are either inefficiently or overused. This is because  
the value of this resource is either unknown or underestimated. The main purpose of the re-
search was to contribute to Lake Victoria’s conservation efforts by providing the best tech-
niques that can be used to assess the value of this resource and develop appropriate policies 
for the sustainable management of the lake. The study reviewed relevant literature on the eco-
nomic assessment methods of environmental resources in the context of water management. 
Search engines such as Google Scholar, Web of Science, and ScienceDirect were used for it. 
The study suggests methods for economic valuation of Lake Victoria water ecosystem for 
each service. The proposed techniques can be used for assessing the value and benefits of 
conservation and restoration of Lake Victoria ecosystem. 
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Аннотация. Озеро Виктория – второе по величине пресноводное озеро в мире, 
экосистема которого критически важна для 25–30 млн жителей Кении, Уганды, Танза-
нии, Руанды и Бурунди, проживающих в бассейне озера. Озеро обеспечивает несколько 
экосистемных услуг: от внутреннего водного транспорта, рыболовства до гидроэнерге-
тики и поддерживает множество различных отраслей, таких как туризм, торговля и ди-
кая природа. Однако управление экосистемой озера Виктория не было ресурсосберега-
ющим; следовательно, его водные ресурсы используются либо неэффективно, либо чрез-
мерно. Это связано с тем, что ценность данного ресурса неизвестна или недооценена. 
Основная цель исследования – внести вклад в усилия по сохранению озера Виктория, 
предоставив лучшие методы, которые можно использовать для оценки ценности этого 
ресурса и разработки соответствующей политики для устойчивого управления озером. 
Проведен обзор соответствующей литературы по методам экономической оценки ре-
сурсов окружающей среды в контексте управления водными ресурсами. В исследова-
нии использовались поисковые системы Google Scholar, Web of Science и ScienceDirect. 
Предложены методы экономической оценки водной экосистемы озера Виктория для 
каждой услуги, которые могут применяться для оценки ценности и преимуществ со-
хранения и восстановления экосистемы озера. 

Ключевые слова: оценка услуг водных экосистем, управление водными ресур-
сами, оценка водно-болотных угодий 
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Introduction 

Water resources include surface water, groundwater, inland, rivers, lakes, 
transitional, coastal, and aquifers [1]. Together, these water resources are critical 
to human health and the environment and vital to the East African economy. 
However, over time, water resources have degraded and depleted. These adverse 
impacts on water result from increased water demand from agriculture, industry, 
hydropower generation, and ongoing pollution. From an economic point of view, 
the water resources of Lake Victoria are overused and inefficiently used. The effect is 
exacerbated by population growth, rapid urbanization, and climate change [2]. 
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Lake Victoria, the second-largest freshwater lake globally, is located in the upper 
reaches of the African Nile River system. The Lake Victoria basin’s ecosystem is 
critical to the 25–30 million inhabitants of Kenya, Uganda, Tanzania, Rwanda, 
and Burundi who live in the lake basin [3]. The population is mainly dependent on 
extensive rainfed agriculture for domestic and commercial purposes. The lake also 
provides inland waterway transport and hydropower and supports many different 
industries such as tourism, trade, wildlife, and fishing. Ecosystem management in 
the Lake Victoria Basin has been highly extractive for much of the past 70 years, 
with declining food production, economic downturn, rising poverty, rising floods, 
and increasing burden of human disease, especially malaria and HIV/AIDS [3; 4]. 
Lake Victoria has become eutrophic due to the deposition of high levels of phos-
phorus and nitrogen in the lake from the atmosphere, the surrounding catchment 
area, and municipal centers [2]. Severe erosion in some parts of the catchment area 
has increased sediment deposition in streams and the lake. Infestation of water 
hyacinths was particularly severe in the late 1990s, affecting fisheries, urban water 
systems, and transport. 

The term economic valuation refers to the process of determining the monetary 
value of goods and services provided by environmental and natural resources, 
whether market prices are available or not [5; 6]. In turn, this can be measured in 
terms of the minimum amount that a person is willing to give up consuming goods 
and service so receive some other goods and services [7]. The rational use of natural 
and environmental resources depends on the value it has, and the value can be 
measured through the process of economic valuation. The value of water resources 
can be determined based on the value of the products or processes they contribute 
to. Several initiatives can be taken to ensure sustainable management and conserva-
tion of this valuable resource by recognizing the deterioration in the products and 
processes and the quantity and quality of water. The first objective of this study was 
to explain and critically assess the suitability of various economic valuation meth-
ods for the economic analysis of Lake Victoria’s water resources. The second goal 
was to demonstrate how these methods can be used in the development of appropri-
ate policies for the sustainable management of Lake Victoria’s water resources. 
This study aims to contribute to conservation of Lake Victoria by providing best 
techniques for assessing the quantity and quality of the environment. 

Materials and methods 

The primary purpose of this study was to explain and evaluate the suitability 
of various economic valuation methods and demonstrate how these methods can 
be used in developing appropriate policies for the sustainable management of 
Lake Victoria’s water resources. To achieve these goals, this research systema-
tized a review of the literature on the economic assessment methods of environ-
mental resources and how they can be applied in managing water resources.  
The analysis was based on a review of the literature and secondary data. Scientific 
search engines such as Google Scholar, ScienceDirect, Web of Science, and 
PubMed were used to systematically review the literature on various wetland as-
sessment methods. Key searches included methods for natural resource valuation, 
wetland assessment, and wetland management. Secondary searches included ex-
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perimental designs, willingness to pay, Lake Victoria, and qualitative methods. 
The study analyzed definitions and methods for assessing and valuing ecosystem 
services to summarize current knowledge and propose a practical and flexible ap-
proach that is relevant to Lake Victoria’s water resources management. 

Results 

Economic assessment of Lake Victoria freshwater resources 

Ecosystem services are the benefits that people receive from ecosystems [8]. 
These services enhance people’s well-being and are often critical to life. Most of 
the liquid surface fresh water on which humanity depends is located in several 
lake basins [9]. Wetlands are among the most valuable ecosystems because they 
provide clean water, minimize natural risks (e.g. water retention and coastal pro-
tection), and act as CO2 sinks (e.g. swamps and marshes). Freshwater tropical lakes 
in Africa are among the most biologically productive lakes globally [9]. Equatori-
al Lake Victoria is the second-largest freshwater lake globally by surface area and 
the largest freshwater lake in Africa, with a surface area of 69,000 km2 [10] and  
a catchment area of 284,000 km2 [11]. Lake Victoria is large enough to create its 
weather system and influence regional climate [10; 12]. In addition, Lake Victoria 
supports Africa’s largest inland fishing grounds [13] and shares its border with 
Uganda (43%), Tanzania (51%), and Kenya (6%). The ecosystem services offered 
by the Lake Victoria Basin include fishing, water supply, wildlife conservation, 
navigation, tourism, and power generation. 

 
Freshwater ecosystem services, type of value 

and applied valuation methods developed by [14; 15] 

Category Ecosystem service Valuation method 

Provisioning 

Fisheries and aquaculture RC, MP 
Transport and navigation MP 
Industrial and domestic water supply NFI, RC, PF, MP 
Agriculture NFI, RC, PF, MP 
Recreation/amenity TC, CEM, CVM, HPM 
Energy (fuelwood and hydropower) MP 
Conservation of wildlife MP 
Raw material (biotic) RC, MP 

Supporting 
and regulating 

Bequest, existence and altruistic values CEM, CVM 
Biodiversity CVM, CEM 
Storm protection and flood control CVM, RC, PF 
Nutrient retention COI, RC 
Soil erosion prevention PF, RC 
Water purification CVM, RC 
Maintaining habitats and populations RC 
Pollution reduction COI, RC 
Microclimate stabilization PF 

Cultural 
Spiritual and symbolic appreciation CVM, TC 
Intellectual and aesthetic appreciation CVM 

 
Note: PF – production function; NFI – net factor income; RC – replacement cost; MP – market prices; 

COI – cost�of�illness; TCM – travel cost method; HPM – hedonic pricing method; CVM – contingent valuation 
method; TC – travel costs; CEM – choice experiment method. 

 
This study found that several methods can be used to estimate the economic 

value of freshwater ecosystem services in Lake Victoria. These methods can be 
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roughly divided into two approaches: stated preference approaches and revealed 
preference approaches. Stated preference approaches refer to structured survey 
methods to determine people’s preferences for non-market environmental goods. 
Revealed preference approaches refer to techniques that use evidence of indivi- 
dual preference for commodity products, including environmental performance. 
For an economic valuation of Lake Victoria’s water resources, the first step is to 
identify the benefits of ecosystem services that need to be assessed. In [16; 17] 
authors have argued that this is the easiest way to conduct an assessment and 
avoid double counting. The choice of the initial assessment method depends on 
the ecosystem service being assessed and the beneficiary population. Table shows 
the various valuation techniques for each ecosystem service. 

Techniques for assessing and evaluating 
Lake Victoria aquatic ecosystem services 

Revealed preference (RP) methods, also known as indirect valuation  
methods, look for related or surrogate markets in which ecological goods are im-
plicitly sold, i.e., they are one of the many components of a product that the con-
sumer is buying [18]. Revealed preference surveys are about human choices.  
The strength of this type of survey is that it provides us with real choices made by 
users in a specific context of constraints. These methods are suitable for assessing 
those water resources sold indirectly and therefore can only assess their use (direct 
and indirect). Revealed preference studies use behavioral evidence to determine 
the value of environmental assets. These methods attempt to separate the value of 
ecological goods from the total value of goods sold [19]. These methods are dis-
cussed below. 

Travel cost method (TCM) is a method that has been developed to assess  
the value of recreational uses of non-market goods, usually open natural areas,  
but applicable to any recreational use [20]. This method infers the value of a set of 
attributes from cost (time and money spent on travel) for outdoor recreation or 
wildlife visits. For example, the willingness to pay (WTP) of people visiting Lake 
Victoria can be estimated based on the number of trips they make with different 
travel costs. This is analogous to estimating the WTP of people per item sold 
based on the quantity demanded at different prices. TCM includes various models, 
from simple site-specific TCMs to regional and generic models that include quali-
ty metrics and are site replaceable [21]. TCM was first proposed by [22] and later 
developed by [23]. Such models have been used to measure the welfare effects of 
changes in recreational water quality (e.g., [24; 25]). However, TCM has several 
limitations: very few non-entertainment applications; processing a large amount 
of data; what value should be given to travel time; statistical problems. 

Hedonic pricing method (HPM) estimates the value of a non-market good 
by observing the behavior of the corresponding good in the market [26]. The HPM 
was developed by [27] to assess the value of quality change in consumer products. 
If environmental resources are not traded in any market because it is a public 
good, there will be no market price to determine the WTP. A resource can be de-
fined in terms of the services it provides or the “attribute” that it embodies. This 
attribute can be embodied in other goods or assets that are sold at observable pri- 
ces. By using these prices, the East African countries can reap economic benefits 
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from Lake Victoria. The limitation of HPM is that it only measures the direct use 
cost of water perceived by consumers of the product they are implicitly trading. 
This method measures only a subset of the consumer values for which people are 
WTPs in the relevant market. If consumers are not fully informed about the quali-
ties of the attributes being assessed, hedonic price estimates are of little value. 
Services such as flood control, water quality improvement, species habitat, and 
groundwater recharge can provide far more benefits to humans than benefits that 
HPM cannot understand [28]. 

Replacement cost (RC) method. The cost of replacing natural and ecological 
resources, in this case, water, is a valuable way of assessing the value of a re-
source in a given context. This method assumes that the damage is measurable 
and that the value of the environmental asset does not exceed its replacement va- 
lue. It also does not imply additional benefits associated with environmental costs. 
This approach identifies damage to water assets mainly due to the cost of resto- 
ring, repairing, or replacing the resource or services of the water resource without 
compromising the level of resource stocks or the flow of services. Such costs may 
be related to the purification of the water source or the cost of introducing new 
aquatic animals into the water source. 

The replacement cost method is relatively simple when the water resource is 
not unique, and its substitutes are readily available. The researcher moves forward 
by collecting a sample of indirect values from a primary or secondary source of 
information. Based on this sample of cost information, the analyst prepares an es-
timate of the most likely range of expected costs to replace a significant water re-
source or service. This process can be much more challenging to implement when 
water resources have unique characteristics. The replacement cost method is con-
sidered an arbitrary valuation of natural resources that may have little to do with 
real public value. The resource replacement method requires data on the cost of 
restoring, rehabilitating, or replacing damaged or lost resources and resources. 
This method is especially applicable where a standard must be met, such as a cer-
tain level of water quality [29]. 

Cost of illness (COI) technique aim to identify and measure all costs associ-
ated with disease [30]. The method describes and assess the economic burden of  
a particular disease on society and, therefore, the savings that could be obtained  
if the disease were eradicated [31]. Here, the benefits of reducing pollution are 
measured by assessing the potential savings in direct personal costs of illness 
(e.g., drugs, doctors, and hospital bills) and opportunity costs (e.g., lost benefit 
from illness). To conduct a COI study, it is necessary to define the disease,  
the epidemiological approach, the type of cost, and the study’s prospect. Subse-
quently, resource consumption and unit cost data can be collected, and the results 
presented and methodically discussed along with a sensitivity analysis to verify 
their reliability. Two limitations of this approach are that it does not account for 
the actual uselessness of patients and does not account for the costs of protection 
or prevention that people could take to protect themselves [21]. 

Aversive expenditures method. Information is needed on the household cost 
of water treatment and socio-economic details so as to estimate the averting ex-
penditure as a measure of households’ willingness to pay [32]. This method is based 
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on the theory of consumer behavior of the production function of households. 
In the context of water resources, households can respond to the increasing degra-
dation of these resources in various ways, commonly referred to as preventative  
or protective behavior, to avoid adverse effects of water pollutants. This includes 
the purchase of non-durables (such as bottled water), the cost of liming to reduce 
acidification of the water, and behavioral changes to avoid exposure to the con-
taminant (such as boiling water for cooking and drinking or reducing the frequen-
cy or duration of showers if volatile organic chemicals are present). However, this 
method has its limitations. People may use more than one preventative behavior in 
response to environmental change, and prevention behavior may have other posi-
tive effects that are not explicitly considered. For example, buying bottled water 
to avoid the risk of consuming contaminated stocks may also provide additional 
benefits flavoring advantages. In addition, prevention behavior is often not a per-
manent solution but discrete; for example, a water filter is either purchased or not. 
Typically, prevention costs do not measure all of the pollution costs that affect 
household utilities and therefore can only provide a lower bound on the true cost 
of increasing pollution. 

Net factor income method estimates the change in producer surplus (i.e., in mo- 
netary terms, the net benefit to the firm producing the product) by subtracting 
the cost of other inputs from total revenues and treating the remaining surplus as 
an environmental cost [15]. The factor income method is used as a valuation tool 
in applications where natural resources are used as resources for other goods and 
services. Accordingly, the associated economic costs of production are an essen-
tial source of information when applying the factor income approach. There are 
several resource types for which the factor-based approach is potentially well suited, 
including surface and groundwater resources, forests, and commercial fisheries. 
Surface and groundwater resources can be resources for irrigated agriculture, 
manufacturing, or private, municipal water supply systems. The products in these 
cases (cereals, logs, manufactured goods, and municipal water) may have market 
prices. Likewise, commercial fish stocks (populations or fish stocks) are the star- 
ting material for commercial fisheries. The economic benefits of improved water 
quality can be measured by increasing income from increased agricultural produc-
tivity while improving water quality. Alternatively, water quality affects the cost 
of treating drinking water from urban sources, so the economic benefits can be 
measured by reducing the cost of providing clean drinking water. 

Production function approach can be used to value non-tradable goods and 
services that serve as raw materials to produce tradable goods. This approach 
links the release of specific tradable goods or services (e.g. agricultural products, 
timber, catches) to the costs required to produce them. The implicit cost of water 
can also be calculated by measuring the contribution of water to profit in cases where 
water is an essential component of the production process, and the cost structure 
of the producer is known. If the water supply is unlimited, the producer will con-
tinue to use units of water to such an extent that the last unit’s contribution to 
profit is simply equal to its cost to the firm. Even if the water is “free,” the pro-
ducer bears the cost of using the water (including pumping and transport costs).  
If the water supply is limited (for example, by quotas or water rights), producers 
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can stop using water until equity is achieved. The producer’s water use rate at va- 
rious costs determines the coefficient of “derived” demand since the water demand 
is determined by the demand for the producer’s product (e.g., agricultural goods). 

Market prices are the current prices at which an asset or service can be 
bought or sold. The demand for natural resources is measured on the assumption 
that many factors that can influence demand, such as prices for ancillary goods 
and services, personal income, individual tastes, and recommendations, remain 
unchanged over the study period. The market price occurs where the forces of 
supply and demand meet. Hence, market pricing is a useful approach to water re-
source valuation. For water resources, the market price estimate is an estimate of 
the income from the sales value of the water resource. A standard method for 
measuring the use-value of inputs traded in the market is to estimate the surplus of 
producers and consumers using market price and quantity data [33]. Net prices 
can also be used in assessing water resources. It is calculated as the actual market 
price minus the actual operating costs of utilities, including the normal return on 
investment. The net price method can be applied to the benefits of recycled water 
in the market. This method considers only economically available stocks of utili-
ties with a positive net price. If the use of the benefits from the use of water re-
sources is not related to market transactions, direct or indirect non-market valua-
tion should be applied. 

Stated preference (SP) methods collect responses to hypothetical situations 
presented to users, in this case, about public transport. This type of survey attempts 
to overcome some of the limitations of the revealed preference survey. One limita-
tion of RP surveys was that many scenarios provide insufficient variability in ob-
servations. Hence, observed behaviors can be difficult to correlate with certain 
qualitative variables (such as comfort) and the inability to measure choices between 
alternatives that do not yet exist [34]. Nonetheless, preference surveys allow users 
to quasi-experiment with the choices that users make when presenting hypothe- 
tical situations. Such as having a new alternative type of public transport or a new 
version of existing public transport service, using variables that can be qualitative 
or quantitative or both. The main disadvantage of stated preference surveys is 
that they are based on the hypothesis that the user will make the same choice in 
the scenarios presented to him as in reality, which is not always the case [34]. 

Contingent valuation method (CVM) is a non-market valuation method that 
requires individuals to indicate the maximum amount they are willing to pay (WTP) 
and can pay for a given quantity or quality of an environmental good [35; 36].  
The person may be asked directly how much they are willing to pay for a certain 
amount of a product from Lake Victoria or asked if they are (and can) pay a cer-
tain amount. Once individual ratings or proposals have been obtained, they can be 
averaged and aggregated to obtain the total value of the item in question. 

To conduct a Lake Victoria CVM, a researcher must pay special attention to 
the design and conduct of the survey. Focus groups, consultation with relevant 
experts, and pre-testing of the survey are important prerequisites. A decision must 
be made on how to conduct the interview (in person, by mail, or over the phone); 
which payment method is most appropriate (e.g. annual tax increase, lump sum, 
environmental fund contribution, among others [37]; as well as the WTP extrac-
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tion format [38]. Ultimately, the sample mean WTP can then be extrapolated to 
the population to obtain the aggregate WTP or ecological resource value [39]. 
While a researcher can use conditional-graded surveys to grade a virtually unli- 
mited number of items in a variety of contexts, conditional-graded surveys are con-
ducted in a relatively sequential process. The steps in the basic contingent valua-
tion process are shown in Figure. 

 

 
 

The process of conditional valuation of ecosystem services [7; 35; 39] 
 

For water-related applications, CVM is useful for exploring the value of di-
rect uses, such as recreational fishing and hunting, and the value of indirect uses, 
such as improving water quality. Unlike preference-revealing methods, CVM can 
also measure the cost of biodiversity-related alternative water use, as well as the cost 
of non-use. However, despite the strengths of CVM in terms of its ability to assess 
untapped values and assess irreversible changes, the method has been criticized 
for its lack of validity and reliability [40]. This is due to potential issues including 
information bias, design bias (origin bias and vehicle bias), hypothetical bias, yes 
bias, strategic bias (free rides), site replacement, and embedding effects. 

Choice experiment method (CEM) is a highly ‘structured method of data 
generation [41] based on carefully designed problems or “experiments” to identify 
factors that influence choice. An ecological resource is defined in terms of its at-
tributes and the levels that these attributes assume with and without sustainable 
resource management. Choice experiments (CE) have long been used to assess 
consumer preferences and predict consumer behavior in the marketplace [34] and 
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non-market valuation studies [41]. Choice experiment is a survey approach de-
signed to determine consumer preferences based on hypothetical markets. Re-
spondents must choose between several public or private goods. Like CVM, CEM 
can estimate the economic value of any ecological resource and can be used to 
estimate unused and use-value. However, CEM makes it possible to estimate not 
only the value of an ecological resource as a whole but also the implicit value of 
its attributes, their assumed ranking, and the value of simultaneously changing 
more than one attribute [38; 41]. 

Discussion 

The total economic value of Lake Victoria should recognize two distinctions 
between the value that people get from using this ecological resource, that is,  
the use-value, and the value that people get from this ecological resource, even  
if they do not use it themselves, that is, unused values. Use value can be divided 
into three broad categories: direct use value, indirect use-value, and option value. 
The cost of direct use of Lake Victoria’s water resources includes drinking water, 
irrigation, or industrial resources. Their direct use almost entirely determines the value 
of most private (ordinary) goods. However, Lake Victoria has several functions that 
indirectly benefit people: the value of indirect water use includes benefits such as 
flood control, nutrient retention, and protection from storms. Finally, the option 
value considers that people who are not currently using the resource may still ap-
preciate being able to use it in the future. Thus, the opportunity cost of Lake Victo-
ria water resources represents their potential to provide economic benefits to human 
society in the future. Quantifying the benefits of ecosystem services Lake Victoria 
provides to humans will help justify investments in conserving and restoring this 
aquatic ecosystem. Benefits from Lake Victoria ecosystem services can also be in-
cluded in a cost-benefit analysis to implement the principle of cost recovery in  
the water supply system. While Lake Victoria water resources are vital to the func-
tioning of the East African economies, they continue to be depleted and degraded at 
an unsustainable rate. Therefore, it is necessary to determine Lake Victoria’s total 
economic value (TEV) and integrate it into the private and public sector decision-
making processes to implement the most effective social and economic policies that 
prevent excessive degradation and depletion of this resource. Awareness programs 
about water pollution and its consequences and the advantages of quality water,  
and improved education may increase the willingness to pay for quality water. 

The methods evaluated in this study have been used worldwide to value and, 
in turn, to manage water resources. In [42] TCM is used in China to assess the signi- 
ficance of water quality improvements in the East Lake in Wuhan. The results 
from this study indicate that lake users have significant water reserves for the use 
of the lake and its structures, offsetting some of the costs of maintaining recrea-
tional water quality. Another example in developing countries is applying the aver- 
tive expenditures method by [43]. They evaluated the non-marginal benefits of 
improving drinking water quality using protective factors in Guarapari, Grande 
Vitoria, Espiritu State, Brazil. Market prices and prices for substitute products 
have been used in Nigeria by [44] to analyze domestic groundwater demand in 
Northern Nigeria to assess the recharge function of groundwater wetlands. They 
found that the study area population would be severely affected if the wetlands no 
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longer provide their current daily groundwater recharge. The contingent assess-
ment method is widely used to assess water resources in developing countries.  
In [45] authors compared CVM and TCM results to assess surface water quality 
improvement in rivers and seawater near a community in Davao, Philippines. 
The results of their CV show that household WTPs have low environmental bene-
fits such as improved water quality. The loss of economic benefits from reduced 
water quality has also been estimated in Vietnam by [46]. Authors of [47] showed 
that improved income increases the households’ willingness to pay for improved 
water services. Researchers of [48] included fertilizer and pesticide contamination 
of groundwater as an attribute in a study of willingness to pay for agricultural sus-
tainability among residents of Milan, Italy. They found that the public derives sig-
nificant economic benefits from the reduction of groundwater pollution. In [49] 
CEM was used to assess the benefits of soil conservation measures in the Alto 
Genil and Guadajoz watersheds in southern Spain. The surface and groundwater 
quality were included as important attributes of soil conservation measures. Scien-
tists concluded that water quality is of the highest economic importance among all 
the characteristics of soil conservation measures included in the study. Finally, 
[50] applied this method to assess the significance of water quality improvements 
in Cairo, Egypt. They investigated the welfare effects of improved health status 
through improved water quality. They concluded that the estimated WTP is rela-
tively low compared to the cost of a program that could achieve these improve-
ments. These methods have been used before and successfully helped develop po- 
licies used to manage these resources, hence their practicability to Lake Victoria. 

Conclusion 

This study aimed to explain and evaluate the suitability of various economic 
valuation methods and demonstrate how these methods can be used to develop 
appropriate policies for the sustainable management of Lake Victoria’s water re-
sources. The study presents economic valuation methods that can be used to de-
termine the total economic value of changes in the quantity and quality of water 
resources in Lake Victoria. The value of ecological resources such as water is dif-
ficult to assess due to their social utility. Therefore, Lake Victoria TEV accoun- 
ting is integral to developing economic incentives and institutional arrangements 
to ensure sustainable, efficient, and equitable water distribution in the Lake Victo-
ria basin. The methods proposed in this document for assessing and valuing aqua- 
tic ecosystem services in Lake Victoria provide a knowledge base for improving 
water resources management. From this perspective, cost-effective and remedia-
tion measures can be improved to include all latent benefits and beneficiaries of 
aquatic ecosystem services. To effectively manage the ecosystem services of Lake 
Victoria, it is necessary to identify the services of interest and determine the main 
consequences of many factors and pressures on the ecological state of the lake. 
Assessment of Lake Victoria aquatic ecosystem services can reveal hidden bene-
fits to society and raise awareness among users and stakeholders. In general,  
the proposed assessment methods can be used to assess the benefits of the conser-
vation and restoration of aquatic ecosystems in implementing the Lake Victoria 
water resource management program. 
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