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Editorial independence
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Reviewers are welcome to recommend a particular course of action, but they should bear in mind that the
other reviewers of a particular paper may have different technical expertise and/or views, and the Journal’s
editors may have to make a decision based on conflicting advice. The most useful reports, therefore,
provide the editors with the information on which decision should be based. Setting out the arguments for
and against publication is often more helpful to the editors than a direct recommendation one way or the
other.

Promptness

Abstract of the submitted papers’ must be send to the selected Reviewers while inviting them to Review.
This is to inform the Reviewers on the area of the research and the content of the submitted paper.
Reviewers should be prompt with their reviews. Any selected Reviewer who feels unqualified to review the
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Confidentiality
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Standards of Objectivity

Reviews should be conducted objectively. Personal criticism of the author is inappropriate. Referees should
express their views clearly with supporting arguments. Reviewers will be asked to fill in the QJOEST
Evaluation Form to give their complete comments on the paper for its originality, quality, and research
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the article fulfils the criteria below which are based on QJOEST archiving policy on Review criteria:

i) Theoretical/Conceptual Soundness: The article should make reference to previous research or theories in
the reported study. The theory, if any, behind the research should be logically applied and thoroughly
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background, objectives, subjects, methodology (methods should be the most recent, if not, the relevancy/
appropriateness should be questioned), data analysis, and conclusions. The reviewer should comment
accurately and constructively upon the quality of the author's interpretation of the data, including
acknowledgment of its limitations. Are the appropriate analytical techniques applied to the data collected,
and the results correctly interpreted? Are the conclusions and/or implications correctly derived from the
research findings?

iii) Contribution: Does the article advance knowledge in/of the discipline? Are the findings and their
implications noteworthy? Is the paper of interest to many people in the field or at least one segment of it
(e.g., academics, practitioners, public policy makers, consumers etc.)? The article should also discuss the
implications of the reported project, and/or report on any conclusions or products which may be of relevance
to future research, development or practice.

iv) Communication: The article should be of an acceptable quality in terms of linguistic accuracy, clarity
and coherence. Is the article clearly written and the major points easily grasped? Is the article laid out in a
logical format? Data presentation/ tabulation: Any irrelevant tables/ figures should be checked. The reviewer
should comment on major strengths and weaknesses of the manuscript as a written communication,
independent of the design, methodology, results, and interpretation of the study.

Apart from above criteria , reviewers are also requested to complete rating section of the Manuscript
Evaluation Form by selecting appropriate rate in terms of ; Clarity of formal structure, Suitability of title to
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Individuals who do not have such expertise will not be selected as reviewers.
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cited by the authors. Any statement that an observation, derivation, or argument had been previously
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Disclosure and Conflict of Interest
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Submission Preparation Checklist and Author Guidelines

1- Submission Preparation
As part of the submission process, authors are required to check off their submission's compliance with all
of the following items, and submissions may be returned to authors that do not adhere to these guidelines.

e The submission has not been previously published, nor is it before another journal for consideration
(or an explanation has been provided in Comments to the Editor).

e The submission file is in OpenOffice, Microsoft Word, or RTF document file format.

o Where available, URLSs for the references have been provided.

e The text is single-spaced; uses a 12-point font; employs italics, rather than underlining (except with
URL addresses); and all illustrations, figures, and tables are placed within the text at the appropriate
points, rather than at the end.

o The text adheres to the stylistic and bibliographic requirements outlined in the Author Guidelines.
The author(s) agree with the Open Access Policy, as well as Article Processing Charge (APC).

2 Author Guidelines
Please observe the following points in preparing manuscripts. Papers not conforming closely to these
instructions may be returned to their authors for appropriate revision or may be delayed in the review
process.
Readability: Manuscripts should be written in clear, concise and grammatically correct English (British or
American English throughout). The editors can not undertake wholesale revisions of poorly written papers.
Every paper must be free of unnecessary jargon and clearly readable by any specialist of applied ecology or
environmental research. The abstract should be written in an explanatory style that will be comprehensible
also to readers who are not experts in the subject matter.
General format: The complete paper has to be written preferably in Rich Text Format or in a MS-Word
2003 compatible file, with a maximum of 30 pages including text, figures and tables. Page size: A4,
margins: 3 cm on each side, line spacing: single, font type: Times New Roman. Please leave headers and
footers unchanged, since it should be filled by the editors.
The order of the material should be as follows: Title, Author(s), Abstract, Keywords, Main text
(Introduction, Review of literature, Definitions (if any), Materials and methods, Results,
Discussion), Acknowledgements (if any), References, Appendix (if any). This structure of the main text is
not obligatory, but the paper must be logically presented. Footnotes should be avoided. The main text must
be written with font size 12, justify, first indent 0.5 cm. Within each main section, two levels of subheadings
are available and the titles must be with bold, bold and italic, italic respectively.
The manuscript should contain tho whole text, figures, tables and explanations according to the followings
(we suggest using the sample of Microsoft Words file):
Title: Should be brief and informative. The title should reflect the most important aspects of the article, in a
preferably concise form of not more than 100 characters and spaces. Font size 14, capital letters, center
alignment. Style: Title of Paper
By-line: Names (size 11, small capital, Style: Names of Authors) of the authors. No inclusion of scientific
titles is necessary. In case of two or more authors, place their names in the same row, separate them with a
hyphen (not with a comma) and please indicate the corresponding author with * in superscript. Authors from
different institutions must be labelled with numbers in superscript after the names. Addresses of the authors,
phone and fax number and e-mail should be also given (size 11, italic, Style: Addresses of Authors).
Abstract: Required for all manuscripts in which the problem, the principal results and conclusions are
summarised. The abstract must be self-explanatory, preferably typed in one paragraph and limited to max.
200 words. It should not contain formulas, references or abbreviations. Size 10, only the word Abstract.
bold, justify. (Style: Text of Abstract). The Acknowledgements (if any) should also be written in this format.
Keywords: Keywords should not exceed five, not including items appearing in the title. The keywords
should be supplied indicating the scope of the paper. Size 10, italic, justify, only the word Keywords must be
bold.
Introduction: The introduction must clearly state the problem, the reason for doing the work, the
hypotheses or theoretical predictions under consideration and the essential background. It should not contain
equations or mathematical notation. Section numbering and headings begin here.
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Review of Literature: A brief survey of the relevant literature, so that a non-specialist reader could
understand the significance of the presented results.

Materials and Methods: Provide sufficient details to permit repetition of the experimental work. The
technical description of methods should be given when such methods are new.
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the same set of results in both table and figure. The results section should not be used for discussion.
Discussion: Point out the significance of the results, and place the results in the context of other work and
theoretical background.

Conclusion: Conclusion may review the main points of the paper, do not replicate the abstract as the
conclusion. A conclusion might elaborate on the importance of the work or suggest applications and
extensions. Authors are strongly encouraged not to call out multiple figures or tables in the conclusion -
these should be referenced in the body of the paper.

Acknowledgements: (if any) These should be placed in a separate paragraph at the end of the text,
immediately before the list of references. It may include funding information too. Font size 10, the word
Acknowledgements. is bold. Use Style: Text of Abstract.

References: In the text references should be cited in American Psychological Association (APA) style
(Author, year). Alternatively, the author’s surname may be integrated into the text, followed by the year of
publication in parentheses. Cite only essential resources, avoid citing unpublished material. References to
papers "in press” must mean that the article has been accepted for publication.

At the end of the paper list references alphabetically by the last name of the first author. Compulsory, list
only those references that are cited in the text and prepare this list as an automatically numbered list.

The list should contain names and initials of all of the authors.
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Tables: Tables should be self-explanatory. They should be mentioned in the text, numbered consecutively
(e.g. Table 1) and accompanied by title at the top (size 11, italic). For the title of Tables use: Table 1. Table
Titles; which style also contains the serial number of the given table (since it is a listing), so consecutive
numbers of tables will be generated automatically. Or else, you need to number them manually.
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Abstract. Land degradation is an environmental problem that constitutes a serious threat and endangers
food production and rural livelihoods. Thus, where water and wind erosion, reinforced by human
activities, can have negative impacts on soils, there are methods to restore or maintain soil fertility in a
context of financial constraints. (Dossa, 2016). The contingent evaluation method is the mathematical tool
used to model the willingness to pay (CAP: WTP) of farm households to invest financially in soil
conservation techniques in the commune of Kérou in the north-west and on the ADJA Plateau in the
south-east of Benin. Its formalisation made it possible to calculate the average CAP E (CAP) on a sample
by the following formula: E(CAP)=m(a/c)/(p/c). Thus, in estimating the average CAP using the probit
model, the tobit model (Tobin, 1958) is tested by the two-step method of Heckman (1979) to control for
selection bias in the sample of 385 farm households in Kérou and 267 on the ADJA Plateau. The results
of the econometric regression give an average CAP of 1,260.92 FCFA/month/hectare for the adoption of
SCTs (soil conservation techniques) in Kérou and 1,557 FCFA/month/hectare on the ADJA Plateau.
Keywords: contingent evaluation, agricultural soil conservation, selection, probit

Introduction

The mathematical application of models of monetary valuation of the environment is
one form of response that the social sciences provide to the environmental problems
with which society is increasingly confronted. These methods help to fill the gaps
related to market and public policy failures. They also make it possible to penalize
actions that result in negative externalities on the environment. In addition, the
evaluation methods of natural assets include: the Displacement Cost Method (DCM),
the Hedonistic Price Method (HPM) qualified as indirect methods and the Contingent
Method of Evaluation (CME), qualified as a direct method. The "soil" being the main
object of the "land", it is immediately considered as an asset or natural heritage.
According to this nature, its value will therefore be estimated by the willingness to pay
(WTP), based on the Contingent Evaluation Method (CEM). It uses, on the basis of
surveys, the reconstitution of a contingent market to encourage households to reveal the
value they place on their quality of life or natural resources, their improvement or the
damage that has been caused to them.

Contingent evaluation seeks to bring out perfectly determined values buried within
them (the individuals surveyed). The choice of MEC for financing agricultural soil
conservation techniques is based on its frequency of use (70% compared to other
economic evaluation methods), the credibility of its users (Reveret et al., 2008) and
above all its scientific recognition through the report of the National Oceanic and
Atmospheric Administration (NOAA) panel (Arrow et al., 1993). Its implementation is

QUANTUM JOURNAL OF ENGINEERING, SCIENCE AND TECHNOLOGY 2(3): 1-11.
http://www.gjoest.com
© 2021 Quantum Academic Publisher


hp
Highlight


Dossa and Kombienou: Statistical application of the contingent
evaluation for conservation of agricultural soils in Benin.
-2

based on surveys of a representative sample of the population concerned, during which
respondents are presented with different scenarios to estimate the monetary value they
place on agricultural land. The contingent evaluation method is the mathematical tool
used to model the willingness to pay (WTP) of farm households to invest financially in
soil conservation techniques in the commune of Kérou in the north-west of Benin and
on the ADJA Plateau in the south-east of Benin.

Materials and Methods
Methods for determining WTP in term of price and consumer surplus

Individual preferences are revealed in the market and are expressed in terms of
willingness to pay (CAP) and willingness to receive (CAR). Willingness to pay can be
represented as follows (Eqg. 1);

CAP = expense (Price) + consumer surplus (Eq. 1)

Within the framework of the survey in Kérou and on the ADJA Plateau, the
agricultural household's willingness to pay (WTP) would be the expenditure it would be
willing to make for the adoption of soil conservation techniques (SCT), and in return
obtain an improvement in the quality (fertility) of its soil in order to increase the yields
of its agricultural production. Author has (Eq. 2);

CAP = expense (SCT) + soil fertility (Eq. 2)

On the one hand, merchant goods represented by X = (X1, X2, X3,..., Xn), and on
the other hand, a certain quality of the environment Z0 representing non-merchant
goods. The utility function is written as follows: U = U(X, Z0) under the constraint of
revenue Y and price P = p (P1, P2, ...Pn) of merchant goods and services. Consumers
maximise their utility level by choosing a certain level of consumption, given their
income and market price constraints. The level of environmental quality is exogenous to
choice. Its programme is therefore written;

Max (U(X, Z0)) s/c Y = PX; Z0 being fixed (Eq. 3)

A formal presentation leads us to consider an indirect utility function (we substitute
the demand function in the direct utility function);

UXP,Y,2)2)=V(P,Y,2) (Eq. 4)

where, X means all the consumer goods; P means their price; Y means the revenue;
and Z means the condition of the agricultural soils in the environment, related to the
quality of the environment with ZI > 20 > Z'1.

The four (4) cases of consumer surplus measurement previously presented will thus
be found (Voltaire, 2011). Suppose an improvement in the quality of the environment
leading to an improvement in the conservation of household agricultural soils. The
compensatory variation of an individual who pays for an improvement in environmental
quality can be specified as follows;
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V(P,Y-CAP, Zl) =V (P, Y, Z0) (Eq. 5)

In this case, the willingness to pay represents the offsetting variation in the surplus.
How much does a household that is indifferent to an improvement in environmental
quality receive for giving up its environmentally destructive occupation.

V(P,Y+ CAR,Z0)=V (P, Y, ZI) (Eq. 6)

In this case, the consent to receive represents the equivalent change in surplus.
Assuming a degradation of the quality of the environment, what compensation makes
the household indifferent to this degradation?

V(P, Y+ CAR Z'1) =V (P, Y, Z0) (Eq. 7)

In this case, the consent to receive represents the offsetting variation of the surplus.
Assuming a potential deterioration in the quality of the environment, how much is a
household willing to pay to avoid this deterioration?

V(P,Y-CAP, Z’1) =V (P, Y, Z0) (Eq. 8)

In this case, the willingness to pay represents the equivalent change in the surplus.
The following table summarizes the definition of consents based on the state of nature

(Table 1).

Table 1. Definition of CAP and CAR based on different surplus.

Nature of willingness Improvement Deterioration
Willingness to pay (CAP) Offsetting surplus Equivalent surplus
Willingness to receive (CAR) Equivalent surplus Offsetting surplus

Source: Dossa (2016).

The study model

The generalised Tobit model (Tobin, 1958) the structure of which is very similar to
that of the selection model popularised by Heckman (1979) is used to model average
WTP. This model is preferable to Maximum Likelihood Method (MMV) modelling in
order to control the problem of sample selection bias that often arises because
individuals self-select through their decisions to adopt soil conservation techniques
(SCTs). It consists in assuming a sequential behaviour with two (2) stages.

Results and Discussion
Estimation of the CAP (WTP)

The estimation of WTP is an econometric model that falls within the domain of
qualitative variables, more precisely sample selection models in contingent evaluation
(Garcia et al., 2009). A two-stage sequential behaviour is assumed. In the first stage the
individual decides whether or not to pay for soil conservation techniques (SCTs). This
decision can be represented by a dichotomous qualitative model based on a certain
criterion Y1 .
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If ¥: >0, the individual i decides to pay
If »1: <0, the individual i decides not to pay

(Eq. 9)

In a second step, the individual decides how much he or she is going to spend on the
SCT, after deciding to pay. We then have a censored data model since, if we note y2,i
the actual payment of household i, this is defined by vi=1, 2,..,N:

'|.‘J'

-
= &l

_ [y if v =0
loify;, <0
(Eqg. 10)

This formulation generalises the simple Tobit model to the extent that the simple
Tobit model is found by putting ¥ =Y2:. The advantage of this modelling is that it
makes it possible, in particular, to show the more or less strong correlation that may
exist between the two decisions (Tobin, 1958): willingness to pay (WTP) and amount of
willingness to pay (MCAP). We do have a generalised Tobit model, since only the sign
of the variable »:: represented by the dichotomous variable »2: = | (¥1: > 0) is decisive.

Mathematical formalisation of the model
The model can be formalised as follows for each agricultural household i;

(1) Selection equation: Participates in the soil quality improvement programme.
Let Z be the qualitative variable, such that Z = 1 if household i participates in the
programme and 0 otherwise;
Z =W+ ui (Eq. 11)
i, follows a normal law N[E (), V (ui)] = N[O0,1].

(2) Substantial equation: Estimate of the announced willingness to pay (CAP)
(observable only if Z = 1);

Y = Xia;i + & (Eq. 12)
gi follows a normal law N[E (&), V (&i)] = N[0,1].
w; and x; are observable socio-economic variables. Assuming a normal distribution N

(0, 1), the error terms of the two equations (selection and substantial) are therefore
absolutely continuous and admit f(x) as density, such that;

1 2
f(x) = ——e X /2
V2n where, avec X = g &i. (Eq. 13)

This kind of model is normally estimated by the Maximum Likelihood Method
(MMV). However, as convergence is sometimes difficult, the two-step estimator of
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Heckman (1979) is sometimes preferred. The selection equation is first estimated by a
Probit model, then a Least Ordinary Square (LOS) regression is used to obtain the
coefficients of the second equation. The selection equation is based on the work of
Maler (1974). By considering the primal programme of a respondent that maximizes his
or her utility function U for a given price vector P and income level Y. His programme
is written as follows;

Max U(X, Q), sous contrainte de : PX =Y (Eq. 14)

This program admits a solution which is an indirect utility function defined by;

uiy= Ui (p, ¥j, ', m;) (Eqg. 15)

Let j be a given surveyed household, and i = 1 corresponding to the quality of the
environment after soil conservation and i = 0 to the status quo (the current situation). P,
the price vector, the income of j is denoted yj; mj represents a vector of the individual
characteristics (gender, age, income,...), and q the quality of the environment which
depends on the quality of the agricultural soils. For an improvement in the quality of the
environment between situations 0 and 1 corresponding to an improvement in soil
quality from q0 to g1 (with g1 > q0), there will be an improvement in agricultural
production yields due to an improvement in soil fertility. The farmer's utility increases
from u0 to ul. Author have;

U= Uz (P, ¥j q*, my) (Eg. 16)

The measure of household welfare due to a change in soil quality is the
compensatory surplus (SC = Q). Let;

Q = ugj_Uoy = Uz (p, ¥j, 9%, M) — Uo (p, Y G°, my) (Eq. 17)

In order to have better soil quality (q1) to avoid land degradation and declining
fertility, the household would be willing to participate financially in the programme by
reducing its consumption of private goods in favour of environmental goods
(agricultural soil quality). The WTP equation of an agricultural household j to be
estimated is therefore;

CAP; (a*- q°) = f (m;, uo, 4™ 0°) + 14 (Eq. 18)

With pj the random component of preferences unknown to the surveyed farm
household. Since the random component of preferences is unknown, one can only make
probabilistic assumptions about 'yes' and 'no' responses. Let Y| be the answer to these
questions: Yj = 1 corresponds to the answer 'yes', i.e. agrees to contribute financially to
the programme. The probability of answering yes is therefore;

Pr (Y; = 1)= Pr (U1 (y;- CAP}, mig", 1)) > uo (y;- CAPj, mig’, uoy))
(Eq. 19)
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In this linear random utility model, the utility function is in an additively separable
form. It thus breaks down into a linear deterministic part (vi) and a stochastic part (uj).

Uj (Y5, M) = Vi (5, my) + wij; avec vj (y, my) = mja + Yy
(Eq. 20)

So author have;

Pr (Yj=1)=Pr (v (y;- CAPj, mj, u1y) > vo (yj, M, uoj))
= Pr (v1 (yj- CAPj, mj, 1)) - Vo (Yj, My, poj) > 0)
(Eq. 21)

The indirect utility function is specified as the sum of a deterministic and a random
component. The difference between the two random components can be identified in a
single error term such as;

Hj = faaj - Hoj (Ea. 22)

In the deterministic part of the indirect utility function author have;
Vaj - Vioj=M; (o1 — @) + (¥j- CAP)) 1 — Yibo (Eq. 23)

It is assumed that the marginal utility of income is constant between the two states.
As a result f1 = fo = S and noting that « = a;- ap The probability of answering "yes" is
then given by the following equation;

Pr(Yj=1)=Pr(mja . CAP;f +145)> 0 (Eq. 24)

It is assumed that the random terms pij are independent and identically distributed
according to the same law, with zero expectation. Two laws are possible for pj: the
normal law and the logistic law. When the reduced centred normal law is used, we
speak of the Probit model and when the logistic law is used, we speak of the Logit
model (Maddala, 1983). The Probit model is the one for which F is the distribution
function of the reduced centred normal law;

e

Fw=omw=l-m 4 (Eq. 25)
The result is;

xg 1
pry=1=lwrme 7 =g XB) (Eq. 26)

The Logit model is the one for which F is the distribution function of the logistic
law;

eW 1

FW=LMW)= 14+e¥ =1+ (Eq. 27)
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The result is;

1

P(Y=1)=1+exp(XB) = L (xs) (Eg. 28)

L (distribution function of the logistic law) and @ (distribution function of the
reduced centred normal law) are both symmetrical with respect to 0, and between 0 and
1 (which is perfectly suitable for representing a probability). The logistic distribution
function L has an average of 0 and a variance /3. It is therefore natural to compare to
@(w), a distribution function of N (0,1), the function L1(w) where;

1

Ly(W) = 1+ exp(—mw/V3) (Eqg. 29)

In most cases, one can choose one or the other model indifferently, as these laws are
close to each other. The Logit model has the advantage of greater numerical simplicity.
The Probit model, on the other hand, is closer to the usual Least Ordinary Squares
(LOS) regression model. However, the choice between the two models for the residuals
of the latent regression is truly arbitrary. However, this choice generally leads to
different estimators of the parameters. Which model to choose?

The two models can be tested to decide between them. Testing the logit against the
probit, is like testing o = 1 against o = 0. To do this, a score test is used which has the
advantage: (1) of not requiring the general model to be estimated (the model is
estimated under the null hypothesis only), (2) of having a standard distribution despite
the fact that the test is done at the border of the domain (since 0 < o < 1). There is
therefore very little difference between the estimated parameters (B ) under the two
models. Marpsat and Trognon (1992) have shown that the estimators obtained with the
Logit model are 7/v/3 times larger than those obtained by the Probit model; i.e. p logit ~
1,8B Pprobit. As for Amemiya (1981), he proposes as a first approximation to use the
relationship B logit =~ 1,6p probit between logit and probit estimates. In practice, the
results of the two methods are similar, and both methods are indifferently chosen except
for very large samples. If pj follows a normal law N (0, 6 2), ©j = uj/o follzs a reduced
centred law. Then author have;

Pr (Yj =1) = Pr (uj <mja - CAP})
&
=Pr(0j<mjo - CAP; o)
a E
= ¢ (mjo - CAP; ) (Eqg. 30)

]‘TZGLZ

If wj follows a logistic law with null average and variance 3, the probability that
j answers « yes » is;

1
“(miE —car, £
pr(vj=1) = L= (mig, = c4P; )] (Eq. 31)
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In order to calculate the willingness to pay (CAP) for a random utility model, it is
theoretically defined as a sum of money that leaves the respondent indifferent between
the status quo and the proposed situation. CAP is thus defined as;

&+ (y; — CAP) B + pusj=miFo +yi8 + g (Eq. 32)
and the CAP of household j is therefore;

CAP, = mjs . & (Eq. 33)
To calculate the average CAP E (CAP) on the sample, the formula is as follows;

m (a/o)
E(CAP) =" (/o) (Eq. 34)

Withm, the vector of averages of individual household characteristics. The
coefficient of the variables in the matrix m corresponds to the estimate o/c and the
coefficient associated with the proposed amount corresponds to an estimate of f/c (In
fact, logit or probit models provide an estimate of —f/c). The analysis of the distribution
of CAP, theoretically shows that it is between 0 and the income of the respondent. How
then can we ensure that this is the case in practice? In other words, how can the
willingness to pay be 'limited'? Haab and McConnell (2002) propose a model that
correctly limits CAP. This model is written as follows;

cAPj =G mj¥ + Myyi.ot 0<Gm¥ + H)<1 et GV + M) >0
(Eq. 35)

Function G expresses willingness to pay as a fraction of income. The most widely
used version of this model is;

Vs

1
CAPj = 1+exp(-mjy — u;) (Eq. 36)

Suppose that the error term follows a normal law, then the model becomes;

mpp+ nghﬁ)

Pr (Yj = 1):@( o (Eq. 37)

On the other hand, if the term error follows a logistic law, then the model is written;

1

—CAP;
myy+ Lo#—l&q?
+exp| — —s}—

Pr(Yj=1)= (Eq. 38)

With the vector of the terms "amount/income": 2% e . The coefficient of the
variables in the matrix m corresponds to the estimateY/c and the coefficient associated
with the variable "amount/income" corresponds to an estimate of 1/c.
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Determinants of the CAP in Kerou and on the ADJA Plateau

Table 2 presents the econometric results of Heckman's estimate. In Kérou, the model
estimates the inverse of the Mills ratio whose significance shows that the substantial
equation is not independent of the selection equation, i.e. the decision to reveal the
amount to be paid is not made independently of the decision to be available to
contribute financially to the agricultural soil quality improvement programme.
Furthermore, the results in Table 2 indicate that the inverse of the Mills ratio is not
significant. There is therefore no selection bias, and this makes it possible to state that
the Heckman model is better suited to this work in Kérou, unlike on the ADJA Plateau.

Table 2. The determinants of CAP in the study setting.

Variables Department of ATACORA: Commune of ADJA Plateau (APLAHOUE,
KEROU DJAKOTOMEY, DOGBO, LALO,
KLOUKANMEY, TOVIKLIN)
Obs. Coef. Z p>Z]| Obs. Coef. yA p>Z|
1st step: Selection equation (Willingness to pay — CAP)
™ 385 0,008*** 5,50 0,000 267 0,2282*** 6,56 0,000
INCOME 385 0,03238 0,38 0,702 267 -5,56e-*** 2,61 0,009
NONAG 385 0,16645** 2,04 0,041 267 1,6898*** 542 0,000
ACCMAR 385 0,2186*** 3,59 0,000 267 -0,265778 -0,70 0,483
AGE 385 0,1440*** 3,66 0,000 267 -0,009655 -0,95 0,343
EDUC 385 0,0577921 1,20 0,229 267 0,68987** 2,55 0,011
2nd step: Substantial equation (Amount of the willingness to pay — MCAP)
™ 385 -115,0*** -10,89 0,000 267 0,020** 2,18 0,029
INCOME 385 0,0032*** 4,24 0,000 267 -0,6839* -1,65 0,099
AGE 385 -552,5*** -4,67 0,000 267 0,000%** 4,71 0,000
EDUC 385 11,32648 0,80 0,425 267 -0,981*** 2,78 0,005
Mills_ 385 -119,8337 -0,76 0,451 267 0,404*** 4,58 0,000

Source: Based on Probit and MCO regressions in STATA, 2021.

Determinants of the CAP amounts in kerou and on the ADJA Plateu

Table 3 was used to calculate the willingness to pay amounts in the study setting.
The results of the econometric regression give an average CAP of 1260.92
FCFA/month/hectare for the adoption of SCTs in Kérou and 1557 FCFA/month/hectare
on the ADJA Plateau. It should be noted that these results depend on the influence of
agricultural production systems on land use, fertility and agro-biodiversity in Kerou, as
demonstrated in Kombiénou (2016).

Table 3. Calculation of the amounts of CAP in the study setting.

Department of ATACORA: ADJA Plateau (APLAHOUE,
Commune of KEROU DJAKOTOMEY, DOGBO, LALO,
KLOUKANMEY, TOVIKLIN)
Total area sowed 69 144 hectares 201 739 hectares
Average CAP/ month 1260,92 FCFA 1557 FCFA
/hectare
Average annual CAP 15 131,04 FCFA 18 684 ECFA
/hectare
Total annual CAP 1 046 220 630 FCFA/an 3769 291 476 FCFA/an

Heckman (1979) two (2) step model for modelling CAP by MEC shows that the
substantial equation (Y = xiai + €i) is not independent of the selection equation (Z =
wipi + pi). In other words, the decision to reveal the amount to be paid is not made
independently of the decision to be available to contribute financially to the agricultural
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soil quality improvement programme in the commune of Kérou and the ADJA Plateau.
The average CAP E (CAP) on the sample was calculated by the following formula;

—lefe)

E(CAP) = " (8/2) (Eq. 39)

Thus, by estimating the average CAP using the probit model, the tobit model
(Tobin, 1958) is tested by the two-step method of Heckman (1979) to control the
selection bias in the sample of 385 farm households in Kérou and 267 on the ADJA
Plateau. The results of the econometric regression give an average CAP of 1260.92
FCFA/month/hectare for the adoption of SCTs in Kérou and 1557 FCFA/month/hectare
on the ADJA Plateau.

Conclusion

MEC's modelling of CAP has multiple benefits for a country's socio-economic and
environmental development. It enables decision-makers in environmental economics to
take decisions to improve the environment and living conditions of populations. In
Benin, for example, the contingent evaluation method (MEC) was used to analyse the
determinants of rural households' consent to pre-finance their primary health care in
Seme-Podji (Yaya et al., 2013). Avoce (2012) used it to determine the health costs of air
pollution in the city of Cotonou. It was used to assess the financing of household waste
management in Cotonou (Gbinlo, 2010). It was also used to reveal the CAP of the price
per cubic metre (m3 ) of gravels by operators in the district of Déve in the commune of
Dogbo (Dato, 2010). It was also used to reveal consumers' willingness to pay (CAP) for
healthy vegetables in urban and peri-urban areas in Cotonou and Porto-Novo (Amadou,
2008). The contingent evaluation method was used to capture the willingness to pay
(CAP) of farmers in Atacora department to conserve the soil both financially and
through labour (Alinsato, 2006).
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