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Abstract

Even if natural and environmental resource plays detrimental role prosperity of nations, measuring their value is highly
problematic. Lack of realistic markets data to estimate its value for the goods and services necessitates the use of honmarket
valuation techniques. The meta-analysis was carried out to see the mean size effect of certain demographic, socioeconomic and
institutional factors on willingness to pay of natural resources conservation and improvement. The empirical analysis review was
done on about 57 published articles for total of 116 observations. The data synthesis was done from published articles include
coefficients of explanatory variable and standard error, model used, value measured, study region, sample size and publication
from the year of 2002 up to 2019 year. The data analyzed in excel sheet and SPSS software. The study countries were Ethiopia,
Uganda, Kenya, Guinea, Nigeria, Malaysia, USA, Irag, China and India. The result confirmed that measurement errors and
heterogeneity of case studies, interviewed resulted difference in willingness to pay estimate. The result implied inverse
relationship between willingness estimate and environmental resource valued and study destination [Eat Africa]. The
meta-analysis indicated mean size effect of willingness to pay defined as function of income, age, bid value, occupation, sex,
knowledge, and education level of respondents. The empirical analysis result showed that increasing awareness, enabling to
expand income earning believed to increase the willingness to pay value.
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1. Introduction

including both marketed and non-marketed benefits. These
include valuation using market prices, surrogate market price,
the production function method, stated preference and
cost-based techniques [25]. Market Price-based, surrogate
market and production function approaches all depends on
market prices for estimating revealed preference on estimate
the value goods and services provided by of environmental

1.1. Basic Concepts and Definitions of Valuation

Valuation methods are particularly useful for extending the
reach of cost-benefit analysis and to include non-market en-
vironmental impacts in the assessment of development pro-
jects. There are various methods have been developed to
estimate the total economic value of environmental resources,
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resource. But, the stated preference approach asks consumers
to state their preferences in terms of hypothetical markets. In
stated preference approach data on the value of an environ-
mental benefit is obtained by asking questions to consumers
on their willingness to pay for it or their willingness to accept
as compensation for losing the benefit [12].

Determining the value of environmental and natural goods
and services that have benefits for human populations is often
highly problematic. Lack of realistic markets and market
failures to estimate its value for the provisioning of these
goods necessitates the use of nonmarket valuation techniques
[13]. There is increase in demand of continuously in aware-
ness among the policy makers and officers on the use of
economic valuation studies as input to decision-making for
sustainable environmental maintenance. The economic valu-
ation play detrimental role decision-making processes [46].

The contingent valuation method is defined as a direct
method in that it involves asking a sample of the relevant
population questions about their hypothetical Willingness to
pay or Willingness to accept information. The Contingent
valuation method is known as one of the few ways to measure
and estimate total economic value of natural and environ-
mental resources. A contingent Valuation technique encom-
passes both Use and non-use values of resources. It is also
referred a stated preference method. It is called as contingent
valuation’ due to its imaginary scenario put to respondents
[45].

Contingent Valuation Methods is known as estimation
procedure that does not require Marshallian and Hicksian
demand curves. With the CVM, the value of a good is esti-
mated by multiplying the average WTP or WTA for that good
in a sample of households by the number of households in the
relevant population [53]. The study report by [7] implied that
the assessment of peoples' reaction towards changes of our
natural environments and resources can be a useful supple-
ment to decisions about the proper husbandry of our natural
environments and resources. Contingent valuation is defined
as a survey-based method used for placing monetary values
on environmental goods and services not bought and sold in
the marketplace [42].

In stated preference estimation willingness to pay or accept
can be used to place an economic value on costs and benefits
of an environmental resource where no market price exists.
Individuals are asked how much they are willing to pay for
some specified environmental resource such as conservation
of a threatened species of wildlife or improved water quality.
If they are willing to pay a substantial portion of their incomes
to buy water from door to door seller due to convenience and
time saving, instead of getting the water from wells that in-
dicate a need to extend reliable water supply to the commu-
nities by the stakeholders [35].

Without market information, other strategies must be con-
sidered to develop measures of economic tradeoffs that in-
volve passive use value. The contingent valuation done ap-
propriately can provide a reliable basis for estimating what the
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public is willing to trade off to obtain well defined public
goods that produced from environmental and natural ameni-
ties [43]. When properly implemented, contingent valuation
surveys can estimate the maximum willingness to pay for
individuals, allowing the value of the environmental goods
and services to be measured [13].

1.2. Importance of Contingent Valuation
Methods

The main use of contingent valuation method is to offer
inputs to analyses of changes in the level of provision of
public goods and services or damages for environmental
commodities which have the kind of non-excludability and
non-divisibility [45, 48]. A CVM study used to examine the
ex-ante value obtained from a project reducing air or envi-
ronmental pollution for a specific area by asking the re-
spondents to elicit how much they would be willing to pay for
the reduction in air pollution. The CVM is applicable to both
private and public goods. In the case of private goods, market
data are available to estimate demand and supply curves and
consumer surplus. This is not the case for public goods. For
this reason, most applications of the CVM deal with valuation
of changes in the price, quantity and quality of public goods,
especially changes in environmental quality [53]. The water
quality function of Marine and coastal ecosystems as
non-marketable goods and services was valued sing contin-
gent valuation techniques [21].

The CVM method has been used to estimate the value of
improving water quality, increasing visibility by reducing air
pollution, protecting groundwater, presenting endangered
species of crop, fisheries, animals, forest and others, reducing
congestion and increasing the harvest success in big game
hunting, reducing the likelihood of oil spills, and enhancing
fish, wildlife and wilderness resources [53]. A contingent
valuation methodology was applied to estimate economic
value of old-growth forests and critical habitat units to the
public that rare and unique ecosystems demand to be pro-
tected for current and future generations [29].

The study report by [14] informed that the empirical ap-
plication of Contingent valuation for use and non-use motives
of threatened and endangered species are important and in-
dispensable that explained and measured by willingness to
pay. The contingent valuation method can be a useful tool to
guide decision makers regarding policy purposes and natural
resources management of protected area in developing coun-
tries [51].

Contingent Valuation technique was applied for undertak-
ing a groundwater valuation for the wetland, with high bio-
logical, recreational, landscaping and agricultural values [31].
Contingent valuation techniques referred as important tool for
forest resource valuation because forest ecosystems present
bundles of goods and services that cannot be easily separated
and revealed in the market [40]. Under-valuation of forest
ecosystems can bias land use policies in directions that are not
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consistent with optimizing society welfare. By careful appli-
cation of contingent valuation technique and thereby im-
proving the understanding of the economic importance of the
structure, health, and extent of forest ecosystems, more in-
formed forest policy and management decisions can be made.

There are several attributes of the natural and environment
resources from which individuals obtain satisfaction and
benefits. But their value cannot be capture by revealed market
information. This forces to adopt Contingent valuation tech-
nique for measuring non use values. Some of common none
use value in environmental and natural resource include the
value of wilderness of the forest for genetic conservation,
future generation preservation and the like. It also reported
that the existence of increasing use of the contingent valuation
method for its promotion of promoting enduring awareness
environmental resources that the economic value of the nat-
ural environment goes beyond what can be captured by direct
and/or indirect observations of market information [3].

Undertaking comparative analyses using interdisciplinary
teams of ecologists, economists, and social scientists can pay
significant role in valuation of resources. Use of the contin-
gent-valuation technique in biodiversity maintenance policies
can provide useful information for alternative conservation
strategies if questionnaires are carefully prepared, respond-
ents are adequately informed, and the underlying factors that
influence willingness to pay are identified [9]. This study by
[17] finds that inclusion of debriefing questions can be used to
get rid of impurities of willingness-to-pay estimates in con-
tingent valuation studies.

Natural and environmental resources own multifunctional
value for human welfare, but because of the nonmarket and
open access and public nature of many of the goods and ser-
vices produced, both markets and governments fail to opti-
mize their production proportionate with their economic and
ecological importance. Despite the recent increased demand
of nonmarket environmental valuation in the literature, the
incorporation of nonmarket values into public resource deci-
sion making has been limited due to institutional and technical
barriers. To address these gaps, Meta-analysis was conducted
a case study to identify factors affecting mean size effect of
willingness to pay for improvement and conservation for
values of resources interims of ecosystem, forest, water, land
and biodiversity values [19].

1.3. Statement of the Problems

Meta-analysis is defined as analysis of analysis that takes
empirical estimates from a sample of studies published, sta-
tistically relates them to the characteristics of the studies, and
asks whether the reported differences can be attributed to
differences in locality, topic matter, or methodology. Me-
ta-analysis would use this cross section of contingent valua-
tion studies as a basis for isolating and quantifying the de-
terminants of non use value. Once these determinants have
been specified and linked to specific policy contexts, it may

be possible to transfer estimates from one circumstance to
another by finding the value consistent with the new context
without incurring the time and expense of conducting new
surveys each time [52].

The livelihood of human and agricultural production and
productivity in developing countries highly linked with func-
tionality environmental and natural resources. However in
relation lack of market information, technical valuation gaps
and government failure it could not bet possible to account for
value of natural and environmental resource that can be used
as basic input for policy formulation and sustainable utiliza-
tion of the resource. The non marketability character of en-
vironmental resource in combination with technical difficulty,
lack of update information in the area complicated the policy
development toward the resource conservation, improvement
and optimal utilization. Some of major benefits of natural and
environmental resources can be manifested in multifunctional
ways such as ecosystem services, forest and water value, land
value and biodiversity that interlinked to one another and
necessitated updating. The Value of these resources estimated
by willingness to pay or willingness to accept concept and
defined as function of demographic, social, economic and
institutional factors of stakeholders. To sort out most im-
portant variables, recommend scientific pathway for upcom-
ing studies, it is timely to carry out Meta-analysis study in
factors affecting willingness to pay for natural and environ-
mental goods and services valuation. The target of the paper
was for generation information on willingness to pay for
conservation and improvement of ecosystem service, land,
forest and fishery value and biodiversity factors and the mean
size effect of socioeconomic, institutional and demographic
factors over mean estimate of willingness to pay.

1.4. Research Questions and Objectives of WTP
Meta-Analysis

1.4.1. Research Questions of WTP Meta-Analysis for
Natural and Environmental Resource

1) What is the impact of study specific characteristics such
as choice of functional form, number of observations,
study regions, resource valued and year of article pub-
lication variable on mean of willingness to pay for the
resources valuation?

2) Do differences exist in relation to willingness to pay
across study periods, model type used and sample size,
resource valued and the region?

3) Which respondents’ socio-economic variables influence
the mean size effect of willingness to pay estimate?

1.4.2. Objectives of WTP Meta-Analysis for Natural
and Environmental Resource Valuation
1) To identify factors affection mean size effect of will-

ingness to pay for the resources
2) The see the relation between mean of willingness to pay
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and certain characteristics of econometrics in the re-
gression

3) To identify major environmental and natural resources
valued by willingness to pay

1.5. Theoretical Basis for Willingness Pays in
Contingent Valuation Approach

Willingness to Pay refers to the amount a consumer is
willing and able to pay for a particular quantity of a good or
service [48]. Under contingent valuation approach the two
major non use values are estimated by using WTP. The option
value of environmental and natural resource relates to will-
ingness to pay to guarantee the availability of the service for
future use by the individual. The quasi-option value also
relates to willingness to pay to avoid an irreversible com-
mitment to development now, given the expectation of future
growth in knowledge relevant to the implications of devel-
opment. Asking about WTP for an environmental improve-
ment implies that the individual is entitled to the existing level
satisfaction and asking about WTA compensation for deteri-
oration [45].

Willingness to pay is referred as the standard measure of
benefits of environmental goods and services by sticking
value to it. The Willingness to pay is measured by the demand
price at the margin. The benefits or avoided damage costs of
natural and environmental good and services should be
measured by eliciting individuals’ willingness to pay for
incremental changes in environmental quality. From a project
to improve environmental quality total benefits is measured
by the sum of society’s willingness to pay and it is the area
under the relevant range of the demand curve for an envi-
ronmental good or the marginal damage cost curve [3].

The estimates Contingent Valuation determined by ques-
tion ordering, the inclusion or exclusion of questions regard-
ing recreational budgets, choice of willingness to pay format,
payment vehicle and respondent type [24].

Hicksian’ measures monetary utility from utilization of
environmental and natural resource change associated with a
price change. The two measure of satisfaction were the
compensating variation that deal with the change in income
that would ‘compensate’ for the price change and the equiv-
alent variation, which defined as the change in income that
would be ‘equivalent’ to the proposed price change [45].

The estimate of Willingness to Pay and or Willingness to
Compensate is one of the main theoretical constructs under-
lying nonmarket valuation of public goods and common
goods. The other theoretically equivalent way to define con-
sumer surplus is in terms of the expenditure function. An
expenditure function indicates the minimum expenditure or
minimum amount of income needed by a household to
achieve a particular level of utility when prices and quantities
are at certain levels [53].

Willingness to pay and willingness to Compensate for
changes in the price, quantity or quality of a resource can be
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measured by compensating surplus, compensating variation,
equivalent surplus and equivalent variation. The compensat-
ing for surplus and equivalent surplus for households are
entitled to their current levels of satisfaction and public re-
source management policies deal with potential benefits rela-
tive to current levels of satisfaction, the surplus measures are
more relevant to policy analysis than are the variation
measures [53].

Willingness to pay pertains to a] paying a lower price or
receiving a higher quantity or quality of the resource or b]
avoiding a higher price or lower quantity or quality of the
resource. Willingness to accept compensation pertains to a]
forgoing a lower price or higher quantity or quality of the
resource or b] tolerating a higher price or lower quantity or
quality of the resource [53].

Many contingent valuation studies have found that re-
spondents tend to report much higher values for questions that
ask what compensation the respondent would be willing to
accept to give something up than for questions that ask for the
willingness to pay for an incremental improvement in the
same good or service. Economic theory suggests that differ-
ences between WTP and WTA should be small, but experi-
mental findings both in environmental economics and in other
microeconomic studies have found large differences [52].

If the entity valuing the changes in price, quantity or quality
is a firm, then WTP and WTC are estimated by changes in
profits. There is no difference between firms WTP and WTC
for change in quantity and quality. Willingness to pay is typ-
ically different from WTC for households because the value
of changes in resource price, quantity or quality depends on
the assignment of property rights [53].

Some of the major causes that have attributed the dis-
crepancy between willingness to pay and willingness to
accept include a psychological endowment effect, market
context, characteristics of goods valued and moral context of
valuation [52]. The empirical studies have shown that WTA
is usually substantially larger than WTP due to the dimin-
ishing marginal rate of substitution along an indifference
curve.

The assignment of property right for environmental re-
source determines the choice of using which concept in en-
vironmental valuation. If someone or an organization owns
the right to the resource, asking how much compensation they
would take to give it up is the appropriate question. If the
respondent does not have the right, using WTP to estimate the
value of acquiring it is the right approach [52]. The Willing-
ness to pay is the appropriate measure in the situation where
an agent wants to acquire a good; while Minimum willingness
to accept compensation is the appropriate measure in a situa-
tion where the sampled respondent is being asked to volun-
tarily give up a good [42].

2. Factors Affecting WTP in Valuation

The major factors forced farmers to engage in deforestation
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degradation of environmental resource comprised of socio-
demographic, production factors constraint, policies and
governance, experience of wood extraction for fuel wood and
construction [28]. The study finding by [33] found that
household income and labor as detrimental factor affecting
WTP whereas number of household is the most important
factor affecting Willingness to compensate for forest con-
servation. The research finding report by [20] showed that the
estimate of Contingent valuation by income effects was
higher when ‘progressive’ payment vehicles were used and
tended to be lower when cost distribution and institutions
were well defined, when the choice was formulated as a pol-
icy referendum, or when ‘passive-use’ goods were involved.
The study result by [11] indicated that estimate of households’
willingness to pay for the conservation of church forest in-
fluenced by the respondents’ annual income, social position,
membership to the informal institution and size of the land
near to the institution and dependency ratio.

The study result by [4] implied that household willingness
to pay for forest restoration intervention activities defined as
function of area needs to consider, monthly income, initial
bids, land holding, sex of household head, farmers perception,
educational level, ownership type and access to extension
services. The study by [18] implied that the involvement of
local people and awareness creation regarding natural re-
source increase value for conservation of natural resources
and leads to sustainable optimal utilization.

The study report by [16] showed that the estimate of
Willingness to pay for improved sanitation among rural
households influenced by age of respondents, income, gender,
household size and distance to the environmental quality. The
study finding by [55] indicated that Willingness to pay for
Urban Park Service functions was mainly affected by satis-
faction of the services and goods and WTP value was mainly
affected by education level and income of the respondents.

Livestock ownership and income size, slope of land, per-
ception about soil erosion problem, and the frequency of
extension were known to accelerate the likelihood of farmers
Willingness to pay for implementation of improved soil
conservation practices [6].

The study finding by [47] revealed that WTP for improved
water service provision determined by household income,
family size, water source, age of the respondent and bid value.
The determinant of household willingness to pay for im-
proved water services comprised of household income and the
connection charges to the alternative source [2].

The study findings by [36] willingness to pay for
non-timber forest of community forest determined by wealth
category, occupation, number of years of schooling and
number of females in a household positively and significantly
influence willingness to pay. The study result by [50] showed
the WTP for forest conservation was a function of gender, age,
education level, income, bid price and distance from the for-
est.

The respondent’s prior participation on eco-active tasks and
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experience, knowledge on the specific environmental quality
and type employment the individual engaged known to affect
the willingness to pay for Watershed Management [1]. The
mean estimate of willingness to pay for improved water
management depends on age, bid value, income, house own-
ership and expenses related to the resources [30]. The study
report by [26] showed that household income, number of
children, perception of existing water quality, and awareness
of environmental issue were economic determinants of will-
ingness to pay for water quality and supply enhancements.

This study by [38] revealed that farmer’s WTA for eco-
system services determined by education, occupation, ac-
quired skills, land use practice, perception, income, and indi-
vidual’s interest which significantly determined. The WTP is
shown to consist largely of the value placed on the naturalness
of the species, implying that the symbolic nature of the en-
dangered species like panda might be a potential instrument
for greater biodiversity conservation [5]. Awareness creation,
mass media propagation, field level demonstration, distribu-
tion of pamphlets, explaining the importance of the conser-
vation of biodiversity at different level of communities were
factors known to realize the significance of conserving forest
biodiversity [49].

The study report by [56] pointed out that respondents WTP
for threatened Bird defined as function of age and knowledge
to endangered species and emotion to response to encoun-
tering an endangered bird.

3. Methodology

3.1. Procedures in Analyzing Data in
Meta-Analysis for WTP Determinants

Calculating Standard Error [SE]

The Standard error estimate can be calculated by using the
2x-u
vn
by reviewed article through statistical procedures and it di-
rectly copied from the papers. The Standard errors are can be

also simplified derived equations for different types of studies.

Since we are using rates, we can use SE=———, where s is
vnes*n

formula SE=

, but since its value was already estimated

size effect and n number of subjects.

Computing variance [Var] and individual study weights [w]

This formula is simple: Var = SE. In Excel it was calcu-
lated by squaring the estimated standard error, Var=squarer of
SE.

It is indispensable to calculate the weight of different in-
dependent variables that significantly affect the willingness to
pay estimate. The Meta-analysis demands synthesized data
for weight each study with the inverse of its variance, that can

be estimated by Wi= ! !

Vvar Vse2
Computing each weighted effect size [w*es]; w*es®and w’

and M*
This is computed multiplying each effect size that equals to
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coefficients by the study weight. Therefore WiYi=Wi*Yi,
where Wi is the weighted effect size and Yi the value of coef-
ficients over study results. These two important variables
estimated by just multiplying the calculated results. This is to
mean that w*es and w* From these values the Mean size effect
calculated by the formula:

x= ZYW
M—ZW

where y is the value of coefficients and w is the weight.
Calculating Variance, Standard Error and t value

The variance estimated by formula Var = ziw and from

this Standard error can be calculated by excel sheet SE=SQRT
[Variance]=SQRT [Ziw]. To test its significance, the t value

calculated by =
SE

Empirical model

The mean of willingness to pay for natural and environ-
mental resource valuation defined as function of sample size,
model used, study region, environmental resource valued and
year of publications. The empirical model of the me-
ta-analysis regressed using multiple linear regression proce-
dure. The mathematical expressions of defining the Mean
willingness to pay for resource conservation and improvement
function can be written as:

Y = f(n: xl,’xZ,x3,‘x4.)

Where n is the sample size for the specific study, x; is the
model type [defined as O if Probit and O otherwise, X, is the
year of the publications [labelled as O if the study was done
from 2001 up to 2014 and 1 if done from 2015 up to 2019], X3
referred to study region [labelled as o for East Africa and O
otherwise], x4 refers to environmental resource valued [la-
belled as 0 if ecosystem services and O otherwise.

3.2. Data Source, Types and Analysis

The data gathered from different articles published and
found in the Google. The empirical review data created and
inserted in Excel 2007 and SPSS version 20. The data col-
lected from articles published since 2002 to 2019. The data

synthesized from the articles were the one that published in
eleven different countries from the world. The major country
where the study carried comprised of Ethiopia by 8 articles,
USA with 3 articles and Nigeria by 3 articles. The other
countries from each only one article used for empirical review
were China, Guinea and India, Kenya, Ghana, Uganda, Ma-
laysia and Irag. The major explanatory variables included in
the different article were income, age, sex, distance, land use,
knowledge, training, bid value, family size, extension access,
occupation, social position, resource type in the vicinity,
dependency ration, membership on the resource use group,
work, earlier contribution, marital status, duration or year,
perception over the resource and political perception. The
minimum and maximum amounts of respondents interviewed
were 117 and 828 respectably. The mean size effect of certain
variables defined as function of income, age, bid value, family
size, education level, and occupation, sex and knowledge
level on the resource. From the models used 54.3% articles
used probit model, 26.7% used Logit model and 19% used
Tobit model.

4. Results and Discussions

4.1. Natural and Environmental Resource
Valued in Different Article

The contingent valuation approach applied to measure
preference using willingness to pay of the environmental
resource in different forms. The proportion of environmental
and natural resource values estimated in relation to the num-
ber of explanatory variables significantly affected their will-
ingness to Pay include ecosystem service 38%, water 28%,
forest 14%, biodiversity 9% and land, fish 3% 7%. The major
environmental and natural resource valued estimated in the
reviewed article were ecosystem service, forest ecosystem,
drinking water improvement, forest conservation, biodiversity
conservation, environmental resource restoration, ecological
improvement, improved sanitation, improved irrigation ac-
cess and fishery resource conservation. The descriptive
analysis result indicated that the area of concentration and
study focus varied for different resources.

Table 1. Natural and environmental resources valued in the articles reviewed.

Natural & Environmental Resource valued Frequency
Biodiversity 11
Ecosystem service 44

Fish 4

Forest 16

Land 8

Percent Cumulative Percent
9.5 9.5

37.9 47.4

34 50.9

13.8 64.7

6.9 71.6
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Natural & Environmental Resource valued Frequency
Water 33
116

4.2. Econometrics and Mean Size Effect Analysis

4.2.1. Mean Size Effect Analysis

Percent Cumulative Percent
28.4 100.0
100.0

Table 2. Factors affecting mean size Effect of Estimate of WTP for the resources.

Variables Mean Size Effect value Odds Ratio Standard Error t values
Income 0.00005 1.00 0.0001 4.45
Bid amount -0.04*** 0.96 0.002 -23.16
Education level 0.10 111 0.01 9.91
Distance -0.0005 0.99 0.0004 -1.15
Family size -0.05 0.95 0.06 -0.73
Gender -0.005*** 0.99 0.001 -4.99
Occupation -0.08* 0.92 0.05 -1.65
Age 0.37*** 1.45 0.004 100.68
Knowledge 8.73*** 6185.73 2.25 3.87

The significance level indicated by ***, ** and ** for 1%, 5% and 10% significant respectively.

The Meta-analysis result indicated that the estimate of
mean willingness to pay for conservation and improvement of
natural and environmental resource depends on socioeco-
nomic, social and institutional factors. From independent
variables income earned, education level, occupation, age and
knowledge through training promotes the estimate of will-
ingness to pay for the resource improvement and conservation.
The estimate of willingness to pay for environmental resource
inversely related to initial bid amount, distance from the re-
source, family size, occupation experienced.

Income: The analysis result of parameter estimate referred
income known to have direct and promoting effect of estimate
of willingness to pay for the resource. The result implied that
through increased income from the economy, it is possible to
adopt conservation and improvement of natural and envi-
ronmental resources. The study in line with [51] that stated the
Mean WTP per visitors from different destination in relation
their income and general awareness on the value. The monthly
income is key determinant of WTP [27] for internal prefer-
ences and caring externalities for improved health services.

Bid amount: The estimated value for parameter [-0.005]
referred extent of bid given for the respondent during survey
owned reduced effect on the value of the willingness to pay.
This pointed out that bid value has significant and decreases

the preference of the environmental value for community. The
result also showed that scientific, decentralized and realistic
initial bid value has to be given due attention in environmental
valuation process. The study report by [57] specified that the
households requested with higher starting bid values are less
likely to pay for improved rural water supply.

Education level: The value of independent value education
level [0.102087] indicated that the specific value variable
increase the level of willingness to pay for the resources.
Increasing education level one more increases the estimate of
willingness to pay for about 10%. The result indicated that
through time by improved education access and capacity
development, it is possible to promote environmental resource
conservation and improvement. The study is also supported
by [13] that justified higher levels of education found to be
directly related with higher willingness to pay estimates.

Gender: The demographic variable gender related indi-
rectly with the estimate of willingness to pay. The result
showed that preference of environmental and natural resource
depends on sex of the respondents. In relation access and
utilization of the resource, males and female respondents
valued differently. The result is in line with that stated there is
significance difference between male and female respondent
interims of willingness to pay for natural resource improve-
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ment [23].

Age: The age of respondents known to increase the value of
willingness to pay for conservation and improvement of nat-
ural resources. The Meta-analysis result showed that experi-
ence of living with for years enabled the respondent to in-
crease the value of environmental resource. The result con-
ceded with the finding of [47] that revealed that age of the
respondent have significant effects on WTP for improved
natural resource provision. The study report also supported by
[34] that indicated older respondents were willing to pay for
sustainable forest management higher amount than younger
respondents.

Training and knowledge: The explanatory variable termed
access to training and knowledge known to have positive
effect in mean size effect of willingness to pay. The study
result indicated that increasing access to training and im-

proving awareness for respondents known to have increasing
effect of mean size of willingness to pay estimate. The finding
is in line with [8] that stated participation on training in nat-
ural and environmental conservation issues and on environ-
mental activities had a positive contribution to the WTP of
respondent [18].

Occupation: The estimate value [-0.08] for the independent
variable referred major activity of the respondent called oc-
cupation implies that the movement of the respondent from
commonly doing activity to other own to have the likelihood
of decreasing willingness to pay for natural and environ-
mental resources. The movement made by respondents away
from doing major tasks of related to valued resource known to
have the likelihoods of decreasing the mean willing to pay
estimate by 8%.

4.2.2. Econometric Analysis of Factors Affecting Willingness to Pay

Table 3. Model summary of Environmental resources Valuation by WTP.

Model Summary
Model R R Square

1 5117 .262

Adjusted R Square Std. Error of the Estimate

.228 49.379

a. Predictors: [Constant], sample size, environmental resource valued, year of publication, continent where the study done, model used for

data

The coefficient of determination value estimated equals to 0.511 indicates that about 51.1% of the variation in willingness to
pay for conservation and improvement and conservation is explained by the variation in the five explanatory variables [sample
size, environmental resource valued, year of publication, continent where the study done, model used for data].

Table 4. Analysis of variance for dependent and explanatory variables.

Model Sum of Squares Df
Regression 95027.450 5

Residual 268212.585 110
Total 363240.034 115

a. Dependent Variable: Willingness to pay average

Mean Square F Sig.
19005.490 7.795 .000b
2438.296

b. Predictors: [Constant], sample size, environmental resource valued, year of publication, continent where the study done, model used for

data

The F value equals to 7.795 in the table above used to test
the hypothesis that all the slope coefficients in the mean

willingness to pay regression are simultaneously equal to zero.

This null hypothesis is rejected since the p value of the esti-
mated value is very low. In the regression result the p value is

practically zero, suggesting that we can strongly reject the
hypothesis that collectively all the explanatory variables have
no impact on the dependent variable, mean willingness to pay
for natural and environmental resource conservation and
improvement. It also pointed out that at least one independent
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variable has significant impact on the dependent variable.

Table 5. Estimates for Coefficients of explanatory variables in the model.

Unstandardized Coefficients

Coefficients® for explanatory Varia-

bles B Std. Error
[Constant] -59.61 1891.24
valued environmental resource -31.33*** 10.81

year of publication .049 .937

The survey region -43.50*** 10.21
model used for data 35.64*** 10.55
sample size .045* .027

a. Dependent Variable: Willingness to pay average

Std. Coef.

T Odds ratio Sig.
Beta

-.032 1.29E-26 .975
-.266 -2.898 2.47E-14 .005
.005 .052 1.05 .959
-.386 -4.26 1.28E-19 .000
317 3.38 3.008E+15 .001
.165 1.67 1.05 .098

The significant level defined 1%, 5% and 10% accordingly for ***, ** and **,

The linear regression result in the table above indicated that
the extent of value of the estimate for willingness to pay for
different Natural and environmental resource defined as
function of sample size of respondents interviewed, model
type used, study continents. As the result justified that the
estimate value of willingness to pay for the resources related
directly with sample size and model type used other than
Probit, but indirectly with continents the study done, envi-
ronmental resource valued.

Environmental resource type valued: The estimated pa-
rameter estimate resource type valued indicated that one step
movement away from valuing ecosystem service to other
environmental resources [water, forest, land and biodiversity]
impose the decreases in the willingness to pay value. The
result supported by [10] that stated Willingness to pay closely
related to their individual environmental awareness. The
study also supported by [54] that indicated the WTP is greater
for products with higher benefits socially for benefits humans
compared to those that benefit the environment. The results
show similarity with [39] that reported willingness to pay is
significant for recreation and Carbon sequestration but not for
biodiversity conservation, landscape and other ecosystem
services.

Study areas: The area defined as 1 for East Africa and O other
wise its calculated parameter estimate (-43.5) indicated that
moving one step away from East Africa impose reduction in the
value of willingness to pay, holding other variables constant.
The implied that due to different socioeconomic, institutional
settings, technical and related difference in environmental
resource valued, the mean of willingness to pay varies across
the study regions. The study also supported by [44] that sum-
marized the existence of standard spatial heterogeneity within
valuation and benefit transfer across districts and respondents.
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The finding is also supported by [41] that inferred geographical
differences are important drivers of the valuation results.

Sampled size of the respondents: The regressed result
specified that the value of the explanatory variable sample
size was.045 and that indicated one unit increase in sample
size adds the value of willingness to pay for environmental
and natural resource by unit of 0.045, holding other variables
constant. This showed that larger sample size owned the ca-
pacity of increasing the parameter estimate, holding other
variables constants. The analysis result pointed out that high
large sample size and associated high estimate of the de-
pendent variable could not be the ultimate indicator of reality
of the estimate. The finding is also in line with [19] that re-
ported changes in WTP for threatened and endangered species
were defined and explained as function of sample size, pay-
ment frequency and payment vehicle.

Model type used: The calculated value from the regression
for model type (35.64) indicated that using models other than
Probit in the regression owned the significant and increasing
impact over the value of dependent variables, holding other
variables constant. The result implied that one step movement
from Probit model to others [Logit and Tobit] could increase
the estimate of willingness to pay for environmental resources
by proportion of 64%. The result also supported by [15] that
summarized as if we multiply the probit coefficient by about
1.81 we will get approximately comparable coefficients to the
Logit coefficient.

5. Conclusions

The empirical analysis study aimed on identifying factors
affecting Mean size effect of willingness to pay and mean of
willingness to pay for preserving, protecting and improve-
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ment ecosystem service, water quality and quantity, forest
value, land value and biodiversity. The analysis synthesized
data from 57 article on 116 observation that carried out from
2002 up to 2019. The reviewed articles were the one that
conducted in Ethiopia, Nigeria, Kenya, Uganda, USA, China,
Irag, Malaysia and India. The Mean size effect data gathered
from explanatory variables significantly affected the de-
pendent variable and its standard errors. The multiple liner
regressing procedure was used to identify determinants of
mean willingness to pay for resources conservation and im-
provements. The regressions analysis of mean of WTP made
on resource valued, publication year, model used and sample
size. Meta-analysis result indicates that the estimate of will-
ingness to pay among respondents vary due to difference in
demographic, social, economic and institutional reasons. The
mean size effect of willingness to pay for environmental
goods and services is positively related to income, age, edu-
cation level, training and knowledge. The community mem-
bers that own better income, experience in the resource access,
education level and knowledge are known to put more value
over the goods and services obtained from natural resources.
The result shows that the improvement and conservation of
natural and environmental resources can be accelerated by
capacity buildings, enabling the opportunities to have better
income and improving knowledge on economics, social and
environmental value of the resources. The mean size effect of
willingness to pay for improvement and conservation of nat-
ural resource is inversely related to initial bid amount, sex and
occupation of the respondents. The result specified that
women respondents, lower initial bid value and moving away
from major occupation [agriculture] that highly linked with
environmental resource own reducing effect on the value of
natural resource own lowering effect on mean value of will-
ingness to pay for the resource conservation and improve-
ment.

The regression result indicated that the mean willingness to
pay for goods and services from natural resource is defined as
positive function of the model used and sample size of re-
spondents. The mean willingness to pay for is also known to be
defined as negative function of initial bid value and occupation
other than farming used. The result is concluded as large sam-
ple size of the respondents and model adopted cannot be the
ultimate indicator of the reality of the study results. If the
scholar is known to use model categories other than Probit, it
estimates known to soar due to its specific characters of the
model used than the information gathered. The result also
concluded as the article with larger sample sized is known to
come up with larger estimate of willingness to pay and model
type used determines the estimate of the regressand. The other
finding from the result is the respondents put different value for
various environmental resources based on category and their
experience of access and utilization. The mean willingness to
pay value given to ecosystem service is lower than that of water,
forest, land and biodiversity.

The result in general concluded as it is indispensable to give
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attention in correctly specify model, not doing measurement
errors and clearly defined the resource valued for stakeholders
participated in the study. The mean size effect of income,
knowledge about the resource, age in relation to experience to
valued resource and education level promotes the individuals
to state higher willingness to pay for resource valuation. The
mean size effect analysis also summarized as asking lower
initial bid value, male households and occupation other than
agriculture known to impose the respondents to state lower
willingness to pay. Hence, the empirical review result pointed
out that the existence of possibility of promoting environ-
mental and natural resource, conservation, protection and
improvement though capacity building, appropriate model
selection and improving income access from the resources.

Abbreviations

CVM Contingent Valuation Method
SE Standard Error

WTA Willingness to Accept

WTC Willingness to Compensate
WTP Willingness to Pay
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