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Abstract

The management of forest has been confirmed to be best achieved when the fringe communities
are allowed to participate in such management plans. However, enlisting people’s interest in forest
management is largely based on their perception of substantial benefits in exchange. These
benefits also known as values are not always marketable or tangible goods and determining such
preferences are achieved through the non-valuation methods. Non-market valuation methods can
be broadly classified into two categories- Revealed and Stated preference methods. While the
revealed preference (RP) method makes use of individuals’ behaviour in actual market to infer the
value of an environmental good or service, the stated preference method (SP) involves the use of
surveys or interviews to ask people directly how much they are willing to give to have a specified
environmental quality improvement over a given period. This paper reviews the theoretical and
methodological issues in the use of the discrete choice experiment — a stated preference method of
valuation. The discrete choice experiment allows for variation in the levels of attributes in a
management plan. This study recommends the use of the discrete choice experiment in the
determination of values and benefits that can attract the forest communities in the cultivation,
preservation and management of forest particularly in the Sudano Sahelian region of Nigeria.

Keywords: Forest, Indirect Valuation, Stated preference, Discrete choice experiment,
Management. :

Introduction

The Sahel is characteristically noted for dryness. The Sudano Sahelian is one of the three
agro-climatic zones that make up the Sahel. The zone roughly covers the Sudano-
Sahelian, Sudanese and Sudano-Guinean region, with a shrub and tree savannah
vegetation and a single rainy season which brings between 500 and 1 200 mm of rainfall
per year. The other two are the pastoral region with less than 200 mm of rainfall and a

precarious agricultural region with dry savannah type of natural vegetation having a
rainfall of 400 mm in a year. However the Sudano Sahelian region is the only of three
that has wooded area. This wooded area is fast depleting mainly due to human activities
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(Flnm!cr,. 1995). Attempt by “K‘. l::mmlti-':!t involved and infernatemal ecomomue assistance
agencies through veforestation, dam constriction. well <inking and promotion of
agroforestry have not yielded the desired result due (o techmical resues that refates to
inappropriatencss of exotic species for the arcas. the lack of agricuboural s"rm,*
infrastructure and waining for the farmers. The other factor that s mins ;.-»w«.,-..g«.',nﬁg*f-. the
rejection of these activities by rural people. These evperences. which e ludod failure
problems and a few successes, confirmed the need to manage the namral foecsts, enfiat
people’s participation and involvememt in land munagement and foster muln s
production forestry. Enlisting people’s imerest in forest management 15 largely based on
their perception of substantial benefits in exchange These henefits also known 25 values
are not always marketable or tangible poods and determining such preferences e
achieved through the non-valuation methods 0 allow for ther mtegraton  nb
management plans,

}

An environmental resource such as the forest has the wre or metrmental value as well s
the non-use (or passive use) or intrinsic value (Barbier et al 19975 Use values, wiuch are
most commonly known, refer to the capacity of a good or service to sabisly our pesds o
preferences. Use values can be further divided into direct value and indirect uee value
According to Olarewaju (2011), the use-values can further be divided mto theee, viz
direct value which entails directly making use of a faciluy such as harvesting a recouce
for food or income purpose, indirect value accrues from the satural functionmng of
ecosystem such as storm protection provided by forest, and option value 1 which 2
resource is valued in terms of its potentials for future contnbution Non use value alo
can be divided into two. These are the existence value which denves from the knowladge
of the existence of the resource and the appreciation of ity mnnaic value especially as a
source of aesthetic pleasure due to moral, altruniic or other reasons which are clearty
different from current or future use. The bequest value hinges on individuals contnibution
to the continuity of a resource so as 1o ensure that his or her fiture generations will be
able 10 use it. Preferences attached 1o use values can be readily micasused by market
prices where market exist while the non-use ones are problematic cither bevause these
goods simply do not exist yet, or because they are public gooda, for whigh ewluaon i
not possible (Alpizar, er al, 2001). Values for such are therefore achiesed through the
non-market valuation methods.

market valuation methods can be broadly classified into two categonies- Revealed
Stated preference methods. The Revealed preference (RPY method makes we of
iduals’ behaviour in actual to infer the value of an environmental good or service
e of a resource is estimated from actual payments made for other goods of
associated with them., For example, the value of a game resene trorest) 15
y the cost tourists incur in getting to the place. This method is also referred 1o as
surrogate market method. Examples of RP approaches include Travel Cost
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5 v , Cost (or Expenditure Met
Method (TCM), He}gotltlc Pr:f:lgfhm?;io?ne(gsdhg that pzfymentphas actu;lly b:;,d.m:g:
ggr'ﬁ:i‘;?gt;iidf;lﬁeﬁes that the non-market resource is bein]g bl'm(”?d along.with_
Major disadvantages associated with these approaches are ;hfft va UQE_C:{T IS Conditiopeg
on current and previous levels of the non-market good and t € Impossibility of Measuring
non-use values e.g. altruistic or bequest values. These limitations have led 1o g,
increased interest in the stated preference method. The Stat?d Preference Method (SP)
involves the use of surveys or interviews to ask people directly how much they are
willing to give to have a specified environmental quality improvement over a given
period. Stated preference method is used to value environmental resource by directly
asking for respondent’s value for such resource through survey techniques, hence the
alteative name of 'direct approach’. Stated Preference models include contingent
valuation method (CVM), conjoint analysis, and discrete choice experiment. This paper

reviews the theoretical and methodological issues in the use of the discrete chojce
experiment.

The Contingent Val-uation method is the most popular method of valuing environmental
resources or the desired change in a Tesource, it is however associated with strengths and
weaknesses. The strengths of Contingent Valuation are jts basis in economic utility

theory and ability to produce reliable estj
. mates for both the yse and -
consequently its successfiy] use Sy i

: in a variety of situations. Jts major weakness |

4 = o ) : ess is the
g:gi C? i validating “0n-.use. value estimates. The method i also greatly limited in
diffe:'e ::lr;:‘?élsbeof;n?ployed In Situations where different values (WTP) associated with
! Improvement is re, vired. This roipnes o 'V
discrete chojce experiment (DCE), ‘ 'S limitation js circumvented by the

The DCE is 4 method based on the idea that an -
i " . Y alternative o ibed i
rels-ngnggnztlsm:tr):t?re(;::nizgracge}:l e and levels these can taki?ogh(;igfzfedfnsc:blggg
altermatives ang L. 0 t:mh a Series of chojce sets comprising of at Jeast tWC;
combination of seyer., a]tcmat(i:v 00se which alternative they prefer, Ap alternative is a
level. These alternatiyes are des ©8 Where cycl altribute js agsigneq a value usually called
considered, the change ip etved in 4 uestionnajre format ¢h i *
quantity anq qualit at details the attributes

payment the respondens would j i:ﬁvgﬁtha‘ May occyr, alongside with the

2 Ncur ag are .
2012). Relative tq the Contingent valuatjo }f]‘e choice (Farrerasa ang Mavsarb,

e : ion
advantageoys as 1t is easier tq SSlimate the valy met od (CVM), the DCE is more
good, provides the Opportunity ¢, identif € of differep, attrj
difficult to identify using revealeq Preferenc
_variation, DCE model also allows fOFinC]usi0: Oc;asta because of co-linearity or lack of
- ’ 0ocCt : . b

used in the measurement of bene'ﬁt ansfer, it a1, avg?g;:o"o”uc Vanables which can be
aluation (CV) such as “yea-saying (ie. wayy, S0me biases of the Contingent

low
810w effect or Compliance biqy), protest
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ids, strategic behavi(?ur and ethical protesting problem (Ready, Buzby and Hu 1996;
3rown et al. 1995), since respondents are not forced to make a, choice but allowed tc;
esort to the status quo. There are thus repeated opportunities for them to express their
.nvironmental preferences within a CE design. Adamowicz et al. (1998) has speculated
hat DCE may be a good way around the embedding problem encountered in CVM since
ests of scope are essentially built in to the CE. The repeated sampling approach of CE
allows for internal consistency tests such that models can be fitted on sub-sets of the data.

Methodology
The DCE in its simplest design is a set of alternatives' which describes a bundle of

different‘attributes and cost. The cost is systemically varied in such a way that the
chal?ges in probability of choosing an alternative as its cost changes can be estimated. As
earlier mentioned other matching variables apart from cost can be used. The single binary
and multinomial choice design is achievable in DCE as in CV. In the single binary choice
design the respondent is saddled with the responsibility of making tradeoff between
different levels of attribute inherent in just two alternatives while in the multinomial
design, he is to do same in a situation with three or more alternatives. The successful
conduct of credible DCE just like CV involves some steps that are integrating with
feedback. As in CV all biases therein are also applicable here if the following steps
involved with the design of DCE are not carefully undertaken. They are: definition of

attributes and levels as well as experimental design. Others which are important in all
are questionnaire development and choice of sample and sampling strategy
rtinent that the research instrument that is the questionnaire

ure the objective(s) of the study in the simplest way possible
it un-ambiguous to answer. Also sampling procedure must
ve of the population of interest so as to allow extrapolation

he larger population.

. surveys
\(Alpizar et al 2001). It is pe
carefully designed to capt
that respondents will find
scientific and representati
the findings from the sample on t

ntation of attributes with levels and experimental
sign are the two most important and critical elements of a DCE study (Carson and
uviere. 2010). The DCE design is done in a way that will facilitate the estimation of
: marginal value of changing attributes. Therefore a proper definition of different
ributes, the associated levels as well as the cost implication of such is very essential.
contextual local understanding of this is very paramount. Thus focus group
.;‘ssions that will allow for harvest of credible minimum and maximum attribute
nteraction effect between the attributes as well as the affordable minimum and
m cost are paramount before defining the attributes and their levels. Also when

rrect identification alongside prese

levels of attributes.

ets which are different with respect to the
s depict the degree

lity of the good in question while the leve
herent in each choice set.

are different choice s
o the desirable qua
different attribute that are in
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erstanding of associated effect in this combinatio, o
uld

dibility and reality in design. Other sources of informg
secondary data and evidences regarding impact Oflon
2

needed, inter disciplinary und
be sorted so as to allow for cre

useful here are past studies,
phenomenon (Bridges et al, 2008).

Experimental design is the process of systematiqally. manipulating .the attribute (i
levels to create the alternatives. Experimental design is concerned with how tq Create ()
choice sets in an efficient way, i.e. combine attribute levels into alternatives ang choice
sets (Alpizar et al, 2001). A factorial design is obtained when more than one attribute i:
varied simultaneously in a way that all possible combinations of the attribute Jevels are
presented. The design must be done in such a way that will allow for the estimation of
moqcl parameters with the highest precision possible. In other words, the experimenta]
design affects model forms as well as its statistical efficiency. Orthogonality®, bajance

and efficiency are important properties to watch out for in an e im :
i Xpe
(Bridges, 2008). perimental design

F 1 1 -
complete sep S o O (o main types, namely; (1) Full factorial design. This s &
) ot all possible combinations of the attribute levels that characterize the

st Carson and ;
Sistical efficiency j Louviere, 2010). Other principles that allows for good

n lin M.
overlap * ear probabilistic models are leve] balanice?. and. mminil

The non-ljp
€ar probabiljgt;
their fractiop St models ha iti
al factoria] deg; V€ an additiona] reqn: 5
; : e ili
satisfy becayse i require:sfi ;Srli%“ (Alpizar, ¢f al, 2001 thLi"sm}ment —— balanceuf:)(;'
x _ E
knowle dge aboys i ast property is difficu

T ™ € distribution of the parameters.

) & Ogonal if a]] ager:
It is bal - o attriby

S balanced When each level of te COIgmns are statistica|]y
choice set while g, Orthoms an attribute g Prese Y Independent of each (uncorrelated)-
across the choice set whilei Sl
? Level balance requires ¢ ’
* A design has minimal Overla
5 Utility balance requires that the uti:‘itanozmribute leve]
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These methods of factorial designs are usually referred to as more efficient in that they
allow for higher precision in model estimates. These methods after meeting the
orthogonality condition move on to check the statistical efficiency of the design. The
most widely used measure is called the D-error, which takes the determinant of the AVC
matrix. Other measures exist, such as the A-error, which takes the trace (sum of the
diagonal elements) of the AVC matrix, however, in contrast to the D-error, the A-error is
sensitive to scaling of the parameters and attributes. Apart from complexity associated
with the design of these methods it is no clear whether the improvement in statistical
efficiency outweighs the trouble involved in their designs.

There are five major elicitation formats that can be used in DCE (Carson and Louviere,
2010). These formats give rise to the different variant of DCE that are found in literature.
The techniques are: (1) Binary choice format. This technique follows exactly the same
procedure of the close ended dichotomous choice in CV. Therefore, all the variant of the
dichotomous choice as observed in CV holds here too. (2) Multinomial choice format; the
only difference between this and the binary choice format are in terms of the number of
attributes presented to the respondents. While the binary choice has two alternative
choices in a set, the multinomial format has three or more alternatives. (3) Complete
Ranking Exercise; this requires the respondents to completely rank all the alternatives
presented to them. There are two major issues with this format: (i) respondent task
difficulty grows as the number of alternatives in a choice set (k) increases; and if the IIA
property is violated, the effective number of parameters that must be estimated can’
become large because one needs to condition on other alternatives and (ii) the implied
Single Binary Choice can have different variances. (4) Best-Worst choice -as the name
implies, requires the respondent to pick their best and worst choice in all the alternatives
presented to them. The method is less burdensome than the complete ranking exercise.
(5) Alternative sub setting: under this format, respondents are asked to divide the
alternatives into two or more groups based on the criteria related to the preferences.

Empirical Application of Discrete Choice Experiment

The discrete choice experiment was used to investigate farmers’ preferences for various
property-rights attributes of a forest land contract (Qin et al, 2007). In the study, the need
to decentralize the management of Chinese forestry led to the investigation of forest
management attributes that would enlist farmer’s maximum participation. The five
attributes that were included in the survey are annual payment, tenure length, risk of
termination of a contract, harvest quota, and first right to renew a contract. The payment
was designed as an annual payment for a forestland contract. The annual payment had
five levels of 30, 60, 75, 90,120 Yuan®. The tenure length was a multiple of 25 years
leading to three levels of 25, 50, and 75 years. The risk of termination of a contract was

®US$ I = Yuan 7.42 at the time of the survey.
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, d to assess how much farmers value & reduction i gy, risk ¢
another attribute use th ontract. Two attribute levels are given: S-percent Probagj;
premature temmatlicf[nl?e ;rfematurely terminated, and zero prpba!)ility that the COHtrac{
th'at the contract ;N terminated. Harvest quota is a fore.stry policy ln_1posed.by the Cenyy
will be premature ﬁires that a farmer apply for a quota in order to gam. the right ¢ harye
government. It req ting without a quota is defined as illegal logging. Farmer, Migh
timber. Timber harvesting lowing year if they did not obtain one the firy .
have to reapply for a quota the following y i ibute th Year. T
assess the impact of quota policy on forest farmers, a policy attribute A described g
rules and procedures of how the quota policy will be 1mp]emef1ted Was Included, [t
constructed by varying how long the farmers would hav‘e to watt for a quota in case thejr
application was rejected the first year. In this scenario, there wasg only a 50-perceny

, and four years of
ISt year were used. Tpe
pportunity of getting the same
ge investment that might have been made on
€ used were: there is a first right to renew the

The relative importance of thege policy attribyteg Were revealed by the meap willingness
to pay of the attrip

. utes. Overall, the results showed that forest farmers valued the current
tef‘};{re secunity and future tenyre Security as the most important attributes a5 farmers are
:;/]le ::Itl)ittr:cltx;)}; I:c?tre for a SO-yea_tr cgntrac-:t tha-n for a 25-year contract. They prefer that
uncertainty createdpirr?n[i (:Oflermmat]on elther.m the present or future. Owing to the high
concerned with ha ey Sector by historical policies. In addition, farmers are

Ivest regulationg. The farmers have a clear and strong preference for a

con & -
tract that_ Includes an extended Waiting time fo 5 quota of only ope year

“ o - armers, It jg how i inely evident
a 2 ever InCreasingly e
based on the Participatio, and gy

on th Involvement in forest Management is largely
determined i, the discrege choj

1 .
: . e z}l beneﬁt§ in €Xchange, These benefits are best
attributes in Manageme, plan XPerimen¢ Which allows f

: Or variation in the levels of
. IS a :
the needed attributes thy, Will elici gam_st this backdrop that this study concludes that
Management plap for the for "t maximum, Participation of people in sustainable
Implementation of th St in th natj . he
€ Outcomeg of a djg, 10N can  pe achieved through t
study récommends the Use of the .. rcte choje

. - €Xperiment, Ty i to this end that this
values and benefits that can attrac; thlscrete Choice ¢y

. d e f
€liment jn ¢k determination O
) € foregt P - € ;
and Management of forest partlcularly in the Sf,(zj Munitieg i the cultivation preservation

N0 Saheljan region of Nigeria.

Scanned with CamScanner



Olarewaju, T.0., Adepoju, S.A., Famuyide, 0.0. Odine, A.IL, and Idowu, S.D. 421

References

Adamowicz, W.L., P. Boxall, M. Williams and J.J. Louviere (1998). “Stated Preference
Approaches for Measuring Passive Use Values: Choice Experiments and
Contingent Valuation,” American Journal of Agricultural Economics, 80: 64-75.

Alpizar, F., F. Carlsson, and P. Martinsson (2001). Using Choice Experiments for Non-
Market Valuation. Working Papers in Economics, No. 52, Department of
Economics, Goteborg University.

Barbier, E.B., M. Acreman, and D. Knowler (1997). Economic Valuation of Wetlands: A
guide for policy makers and planners. Ramsar Convention Bureau, Gland,
Switzerland.

Bridges, J. P., Brett Hauber, B. Marshall, D., DPhil, L., Prosser, A.L., Regier, D.A.,
Johnson, F.R. and J. Mauskopf. (2008). A Checklist for Conjoint Analysis
Applications in Health Report of the Ispor Conjoint Analysis Good Research
Practices Task Force.

Brown T. C., G. L. Peterson and-B. E. Tonn (1995). “The Values Jury to Aid Natural
Resource Decisions.” Land Economics, 71, 250-260.

Carson, R.T and J.J Louviere (2010). A Common Nomenclature for Stated Preference
Elicitation Approaches. Environmental Resource Economics DOI 10.1007/s10640-
010-9450-x.

Farrerasa, V. and R Mavsarb (2012). Burned forest area or dead trees? A discrete choice
experiment for Catalan citizens. Economia Agraria y Recursos Naturales. ISSN:
1578-0732. e-ISSN: 2174-7350. Vol. 12, 2. pp. 137-153.

Flandez, M.S (1995). Dry forest silviculture in the Sudano-Sahelian region: Burkina
Faso's experience. Unasylva No 181-Silviculture an International journal of forestry
and  forest  industries.Vol.46-1995/2  retrieved on  24/08/2014 from
http://www.fao.org/docrep/v5200e/v5200e05.htm#dry forest silviculture in the
sudano sahelian region: burkina faso's experience.

McFadden, D. (1974).- ‘Conditional logit analysis of qualitative choice behaviour’, in
Zarembka, P. (ed.), Frontiers in econometrics, New York: Academic Press, pp-
105-142.

Olarewaju, T.O (2011). Willingness to Pay for Sustainable Management of Wetlands in
Nigeria. LAP LAMBERT Academic Publishing GmbH & Co. KG ISBN 978-3-
8454-3770-5.

Qin, P., F. Carlsson and J. Xu (2009). Forestland Reform in China: What do the Farmers
Want? A Choice Experiment on Farmers’ Property Rights Preferences. University
of Gothenburg School of Business, Economics and Law Working Papers in
Economics No 370. ISSN 1403-2465 (online).

Ready, R, J.C. Buzby, and D. Hu (1996). “Differences Between Continuous and Discrete

Contingent Valuation Estimates.” Land Economics, 72:397-41.

Scanned with CamScanner



