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ABSTRACT

This paper investigated the economic valuation of alternative uses of rainforest land using the contin-
gent valuation approach. Multi-stage sampling technique was used in the collection of the 260 respon-
dents in the data from the four Ogun State Agricultural Development zones used for the study. Data
were analyzed using descriptive statistics and the dichotomous-choice contingent valuation method
that terminated into the logit model. Food crop cultivation accounted for 66.4% of deforestation. The
households yearly Willingness To Pay/hectare (WTP/ha) for rainforest protection was N16,186.76.
This translated to NO.60 billion for the ‘average 36,817.62 hectares/year deforested for food crop culti-
vation. The key determinants of the likelihood to pay for rainforest protection were the bid, rainforest
visitation, and immigrant status that had the coefficient of -0.0074. -0.11 and -0.71 and were significant
(p<0.01) for bid and (p<0.05) for the others. In addition were the income, educational status and food
crop producer status that had the coefficients of 0.13. .0063 and .00012 and were significant (p<0.01).
Lower cost of rainforest protection as indicated by the WTP would lead to further deforestation and the
consequent environmental impacts for a long time. There is therefore the urgent need for environ-

mental sensitization through education to arrest deforestation.

Keywords: Willingness-To-Pay, bid, rainforest protection, environmental service functions,

agro forestry.

INTRODUCTION
Economic growth and development in
many countries have carried along with
them a lot of deforestation with the accom-
panying concerns of environmental sustain-
ability. The tropical rainforests in Nigeria
have been badly damaged in this process.
This has been especially so as the nega-
tive externalities caused by deforestation
are not economically valued to apply the
"polluter pays principle”. This has equally

been responsible for the numerous oil spill-
ages in the country with the concerned com-
panies failing to carry out their corporate
social responsibilities. This has resulted in
the recommendation of the contingent
valuation method of the referendum type for
practical setting by the “Blue Ribbon” panel
set up by the National Oceanic and Atmos-
pheric Agency in the USA at the instance of
the Prince William Sound Oil Spill in Alaska
(NOAA, 1993).
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FAO (1995) defines the forest as the eco-
logical system with a minimum of ten per-
cent crown covering of trees. Gillis (1996)
refers to the complete destruction of forest
cover for whatever human activity in the
development process as deforestation. For-
est degradation according to the source only
alters the ecology of a forest parcel but does
not destroy all forest cover. The conse-
quences of these phenomena disrupt the
productive capacity of the forest and bring
along with it the issue of environmental sus-
tainability. The World Commission on En-
vironment and Development (1987) in the
Brundtland report titled "Our Common
Future™ gives the definition of environmen-
tally sound and sustainable development as
"meeting the needs of the present without
compromising the ability of the future gen-
eration to meet their own needs". This is
succinctly explained from economic point
of view by Mayor (1988) who attests that "it
means living-off the earth's interest without
encroaching on the capital” or "investing to
sustain and enhance resource and ecological
capital so that future dividends can be en-
sured and enlarged".

Problem Statement

Tisdell (1993) on the concern for the exces-
sive deforestation and the consequent pro-
ductive and environmental services loss in
development has questioned whether eco-
nomic growth and development can con-
tinue as in the past or whether it is even
desirable. Solow (1991) in this direction as-
serts that sustainability requires that we
leave a legacy so that those who will leave in
the future may gain a level of utility at least
equal to that of the current generation. Cas-
tle (1996) though argues on the ability to
make actual comparison of utilities across
generational gap agrees that the goal as ad-

vanced by Solow does have a conceptual
value. In essence, developmental processes
have accentuated deforestation and have
been imperative in the problem of disenabl-
ing the forests from accounting appropri-
ately for its environmental service functions.

These highly valuable environmental services
include watershed protection, climatic con-
trol especially in the control of rainfall, the
absorption of albedo (reflectivity of the sun's
rays) and the ability of the rainforest to store
sizeable proportion of the world's carbon. In
addition, is the depletion of biodiversity in
flora and fauna components especially with
respect to the medicinal value of the tropical
forests that Treben (1986) describes as
"God's own pharmacy". Furthermore, is the
threat to the forests in furnishing essential
foods, clothing and implements to a lot of
indigenous forest people. Finally, the forest
is denied its function of acting as "sinks" to
heat trapping "green house gases" especially
carbon dioxide (CO.), sulphur dioxide, ni-
trous oxide, methane and the chlorofluoro-
carbons thereby leading to "global warming".
Equally, is the loss of eco-tourism potentials
and scenic beauty, excessive flooding and
surface run-offs leading to the loss of fertil-

ity.

FAO (1995) estimated that 15.4 million hec-
tares or 0.8 percent of deforestation oc-
curred on an annual basis in the tropics. The
source asserted that 4.1 million ha or 0.7 per-
cent of forest area loss per annum. In addi-
tion, it was 0.6 million ha or one percent of
forest loss per annum in West Africa. In Ni-
geria, the deforestation situation is intense.
WWEF (1989) claimed that over 90 percent of
natural vegetation was cleared annually.
NEST (1991) asserted that up to 350,000 ha.
of forest and natural vegetation were cleared
annually over the whole country. Okojie
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(1998) asserted this to be 400,000 ha of de-
forestation and 30,000 ha of reforestation
thereby leaving an annual deficit of 370,000
ha. In the study area, Omotayo (2003)
claimed that of the 1,327 km2 of available
disturbed forest in 1976, only 193km2 was
saved from deforestation by 1995. He
claimed that 610 km2 of it had been con-
verted through agricultural uses to secon-
dary bush and 270 km2 of it had been con-
verted to intensive food crop production
with only 270 km2 of it turned to teak plan-
tation. Yet Ogun Slate continues to quote
unchanging areas of forest reserves from
year to year. These are the Omo-Oshun
(136,806 ha), Olokemeji (5.888ha). llaro
(4,608 ha). Ohunbe (4,608 ha), Aworo
(21,299 ha), Eggua (4,147 ha), Meko Games
(95,488 ha), Edun Stream (7,900 ha) and
Arakanga (239 ha).

On the international level, deforestation has
been linked to higher prices for agricultural
products (Angelsen and Kaimowitz, 1991,
Barbier and Burgess. 1996; Angelsen, Shit-
indi and Aarrestad, 1998). Other causal vari-
ables have been identified as population
growth, debt problem, growth rate, terms of
trade (ratio of export to import prices)
(Kant and Redantz, 1997). From the view
point of economic valuation or the moneti-
zation of the environmental services loss
when deforestation is effected, Kramer et al.
(1995) had made attempts in this direction
but from a developed country's perspective.
They investigated the willingness to pay of
United States citizens to protect 5 percent
of rainforest in addition to the 5 percent
that is already being protected in the devel-
oping countries. Whittington et al (1990),
Whittington et al. (1990, 1991 and 1992)
equally had made attempts in economic
valuation from the perspective of the devel-
oping world in East and West Africa but

their area of emphasis was on water vending.
This paper therefore will proffer appropriate
policy formulations to effect the "polluter
pays principle” and enhance the life support
system that an intact forest provides for hu-
man existence.

In this light, this paper sets to examine the

following objectives:-

i. Assess the forestland wuse changes
(deforestation) accounted for by the ma-
jor alternative land use.

ii. Determine the willingness to pay associ-
ated with deforestation,

iii. Establish relationship between willing-
ness-to-pay and the factors that affect it.

iv. Based on the findings of the study, make
recommendations for the effective
protection of the rainforests to enhance
its environmental welfare functions.

CONCEPTUAL FRAMEWORK
The conceptual approaches for the eco-
nomic valuation of environmental goods are
based on the non-market technique from
which the contingent valuation of the refer-
endum type has however become the
method of choice in practical setting for en-
vironmental valuation. This is since the Na-
tional Oceanic and Atmospheric Agency
(NOAA) "Blue Ribbon" panel report recom-
mended it in preference to other methods of
economic valuation of environmental goods
(NOAA, 1993).

Contingent valuation is a method of estimat-
ing the value that a person places on a good.
The approach asks people to directly report
their willingness-to-pay (WTP) to obtain a
specified good, or willingness-to-accept
(WTA) to give up a good rather than infer-
ring them from observed behaviors in regu-
lar market places. The principal use of con-
tingent valuation survey data is to produce a
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mean or median estimate of WTP to miti-
gate (abate) the individual's welfare benefit
that would be lost in environmental quality
emanating from forestland use changes to
other uses in the development process. The
mean or median WTP added across every
household in the study area will give the
total WTP. This reflects the environmental
welfare services loss as a result of other uses
of forestlands.

The four main approaches in contingent
valuation method include the open ended
survey format, bidding, payment card and
the close ended approaches. The first and
last approaches are used in this paper. In
the open-ended contingent valuation (CV)
survey, the respondents are asked the maxi-
mum amount of money they would be pre-
pared to pay for the environmental com-
modity. The mean or the median responses
gave the mean WTP. In the close-ended
survey, specified amounts for the given en-
vironmental good were elicited to which the
respondents were expected to answer "yes"
or "no" to. Bid amounts are randomly var-
ied across respondents. The only informa-
tion obtained from each individual respon-
dent will determine whether his maximum
WTP is above or below the bid offered
(Bishop and Heberlein, 1979; Bowker and
Stoll, 1988). The open-ended contingent
valuation survey as used in the pilot survey
was to enable the derivation of the upper
and the lower bounds of bids to be used in
the actual close-ended dichotomous-choice
contingent valuation method (DC-CVM)
survey.

The theoretical framework for the empirical
valuation of rainforest protection is based
on welfare concepts of economics. A fun-
damental assumption of environmental eco-
nomics is that the neo-classical concept of
economic value based on utility maximiza-

tion behavior can be extended to non-
market goods. In this sense, an individual or
household should demand greater or lesser
quantities of an environmental amenity if a
variable price of the amenity exists. It there-
fore stands that if the shadow price for the
amenity can be estimated and a demand
curve traced out the familiar concept of con-
sumer surplus can be used to assign eco-
nomic value.

Consumer surplus is the difference between
aggregate WTP and aggregate actual pay-
ments (Hirsholeifer, 1984). Koutsoyiannis
(1979) defines it as the difference between
the amount of money that a consumer actu-
ally pays to buy a certain quantity of a com-
modity and the amount that he would be
willing to pay for this quantity rather than do
without it. In summary, it is the result of
subtracting, what consumers pay from the
maximum they would be willing to pay.

The value of the surplus can be measured or
estimated using the area under the demand
curve. The concept can be extended from
the individual demand to the market demand
curve. It is a measure of changes in environ-
mental welfare associated with deforestation
for alternative land use. In effect, the area
under the demand curve provides a realistic
aggregate monetary measure of the welfare
effects of a price change. The easiest way to
think about the estimation of WT'P using
the close-ended approach is to model the
DC-CVM data obtained from the cross-
sectional survey as a demand function with
the bid levels elicited for WTP modeled
along the horizontal axis and the probability
of saying "yes" along the vertical axis follow-
ing the method of Ryan et al. (1997). This
implies modeling the demand for the envi-
ronmental good in question (rainforest pro-
tection) at a given price. Mean WTP s esti-
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mated as the area under this curve. This
area shows the proportion, of the popula-
tion who would consume the good at each
price level and their associated utility. Esti-
mating mean WTP within this framework
relies on making some assumptions about
the upper and lower elicited bid limits, that
is knowing the bid amounts at which the
probability of saying "yes" is zero and the
probability of saying "yes " is one. The cu-
mulative density function that represents
the probability of a "yes" response as repre-
sented by the area under the demand curve
is assumed to be logistic (Hanemann, 1984,
Turcin and Giraud, 2001). The logit model
is therefore applied to analyze the relation-
ship between the respondents' acceptance
probability to the bids offered and the rele-
vant independent variables. Ardilla et al.
(1998) asserted that when it is assumed that
individuals will not seek rainforest protec-
tion intervention if they receive disutility
from it, negative WTP can be ruled out and
zero used as the lower limit (i.e. WTP is
truncated at zero). This paper adopts this
approach.

RESEARCH METHODOLOGY
Study Area

The study area Ogun State lies between lon-
gitude 2°45'E and 3055'E and latitude 7°0'N
and 70I8'N about 16,085km2 (see Fig. I). It
has a population of 3.25 million inhabitants
(Omotayo, 2003). The rainforest is the larg-
est ecological belt running through the cen-
tre of the state from the east to the west.
The fresh water swamp with mangrove for-
est is in the southeast and the woody
Guinea savannah is in the northwest. There
are two main seasons the rainy season
(middle of March late October) and the dry
season (November - February). Rainfall is
between 1600mm (forest areas) and 900mm
(woody Guinea savannah). The temperature

is between 28°C and 35° C and humidity is
between 85% and 95%.

Sources of Data and Collection

The data for this study were derived from
primary and secondary sources. The primary
data were from the contingent valuation
based cross sectional survey administered
questionnaire. This provided the data for the
valuation of the environmental services func-
tions of rainforest protection. The secondary
data were obtained from the records of
Ogun State Ministries of Forestry and Agri-
culture respectively, the Bureau of Land and
Survey, the National Population Commis-
sion, and the Forest Management, Evalua-
tion and Coordinating Unit (FORMECU) of
the Federal Department of Forestry.

There was an open-ended contingent valua-
tion format pre-test survey that helped to
work out the bid amounts elicited in the ac-
tual dichotomous-choice contingent valua-
tion method cross-sectional survey. The goal
was to ask how much the respondents were
willing to pay if necessary to ensure that the
productive and environmental services l0ss
resulting from forest land use changes were
abated (mitigated). The respondents were
shown two sets of imageries in photographs.
The first set depicted deforested environ-
mental scenes and the second showed "lush"
green rainforests and they were told of the
environmental welfare loss resulting from
such deforestation. This was to properly in-
form them on what they were being ex-
pected to value through the elicitation of
their WTP following McCollum and Boyle
(2005). The forest-reserved areas in their in-
dividual ones were used as the reference
points. The verbal protocol and retrospective
reporting following Lazo et al. (1992) was
adopted. This involved recording the re-
spondents’ communication into a tape re-
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corder continuously as to how much they
were willing to pay as they looked at the
two sets of imageries presented of the two
scenarios of forestland uses and as they re-
sponded to additional predetermined
prompts.

The data so generated were used to work
out the bid vectors (b, b, ....bm). The Ber-
gland et al. (1987) approach was used in se-
lecting the unique bid amounts (b,, b;by) to
be used in eliciting willingness-to-pay in the
DC-CVM survey. This involved the choice
of unique bids based on equal log linear in-
crements between the upper and lower
bound bids of the pre-test open-ended con-
tingent survey data. This resulted in the
choice of 10 unique bid amounts to be used
in the actual DC-CVM survey. This agrees
with the 10-15 bid amounts that have al-
ways been used in such studies according to
Cooper (1993).

In order to work out the optimal sample
allocation to the selected bids, the pre-test
open-ended contingent valuation survey
generated bid amounts were grouped into
ten with each of the chosen 10 bid amounts
in each group. The proportion of respon-
dents with the acceptance probability to the
bids elicited in each group was found of the
total participants of the survey in all groups.
These various fractions in each group of the
total sample size (N) in the actual DC-CVM
survey gave the various optimal sample allo-
cations to the various chosen bids (i.e.
b*ln*l, b*on*, ...,b*zn*z ..... , b*mn*m).

The bid amounts so selected were used in
the actual DC-CVM survey. This survey
was carried out by administering randomly
the various unique bid amounts among the
various respondents in the 26 sampled ex-
tension cells in the study area following the

worked out sample allocation to each bid
value. The administered bid amounts elicited
the respondent willingness to pay (yes/no)
for rainforest protection. The known areas
of forest reserves in each zone of study that
could easily be visualized were used. These
were then prorated to the deforested areas
for the extensive food crop production as
acquired from the remote sensing data de-
rived from the project carried out for FORM
ECU of the Federal Department of Forestry
by Geomatics of Canada for the periods of
1976-1995. This was augmented by the data
from the FAO projection of forest areas
converted to the major alternative land use
of food crop production in study area to ob-
tain the value for the periods to the year
2004.

Sampling Techniques and Sample Size
The multi-stage sampling technique was used
in selecting the 260 respondents in the cross-
sectional survey. The first stage involved
stratifying the study area into four zones
Abeokuta, ljebu Ode. Ikenne, and llaro
based on the zonal structure of the Ogun
State Agricultural Development Programme
(OGADEP). The second stage involved the
random selection of a number of blocks
based on probability proportionate to size, in
this sense, three blocks were randomly se-
lected where there were six or more in each
zone while two were randomly selected
where five or less existed in each zone.
These resulted in 26 extension cells. Ten re-
spondents were randomly drawn from each
cell to bring the total sample size (N) for the
DC-CVM component of the cross-sectional
survey to be two hundred and sixty (260)
respondents.

Analytical Procedure
The analytical procedures used were descrip-
tive statistics and the dichotomous- choice
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contingent valuation method (DC-CVM)
that terminated into the logit model. The
descriptive statistics involved the calculation
of the proportion (in percentage) of forest
land conversion to its major alternative use
— food crop production.

The DC-CVM was used in estimating WTP
of the respondents for rainforest protec-
tion. The maximum likelihood estimation of
the logit regression coefficients provided
the data for the computation of the mean
WTP and coupled with the household
population data helped to determine the
total WTP for rainforest protection. The
logit model was equally used to postulate
the relationship between the socio-
economic and environmental attitudinal
variables of respondents and their accep-
tance probability to bids elicited for rainfor-
est protection and by implication the WTP.

The valuation task encompassed by DC-
CVM involves the respondents stated pref-
erence for environmental welfare change
resulting from deforestation for the other
major land uses. As a result of the dichoto-
mous- choice response to the DC-CVM
survey questions, an indirect WTP was
quantified and its mean calculated. Hane-
mann (1984) expressed this mean as:

[ a-F)eb)

EWTP)= " ()
where:
F (b) = cumulative density function that

represents the probability of a "no" re-
sponse.

Ob
sponse.

Alternatively, liquation (1) can be presented
as:

various bids elicited for "no" re-

[ (F(biabi)
EWTP)= ~ 2).
where:
F (bi) = cumulative density function that
represents the probability of a "yes" re-
sponse.
obi = various bids elicited for "yes" re-
sponse.

The mean WTP that is based on the cumula-
tive density function of "yes" response - F
(bi) was calculated from the Hanemann
(1984) Approach as used by Turcin and
Giraud (2001). Hanemann (1984) utility dif-
ference equation states that if cumulative
density function (F (bi)) is logistic, the pa-
rameters estimate to calculate F (bi) is as
shown:

F (bi) Prob (WTPi < bi)
[:|_+exp1(a+ﬂbi)—l]

The problem with this model is that the left
hand of the equation is in probability form
that is specified between 0 and 1 while the
linear predictor on the right hand side can
take any real value. There is therefore no
guarantee that the predicted values will be in
the corrected range unless complex restric-
tions are imposed on the coefficients. The
simple solution was to transform the prob-
ability, to remove the range restrictions and
model the transformations as a linear func-
tion of the covariates. This was done by
moving from the probability F(bi) which is
also represented as Pi to the odds (i.e. odds
ratio):

pi/1pi= L)

The results for this are represented as 1. k.
This indicates a floor restriction of I to any
positive value without a ceiling restriction.
The floor restriction was removed by taking
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the log odds that resulted in what is called
the Logit (Li) as the dependent variable.
Li 1 e (5)

[1+ expl(a+ﬂbi )71]

When the socio-economic and environ-
mental attitudinal variables that affect the
choice of response are considered, the
equation then becomes:

Li = 1 (6)
[1+ expl(a+ﬂbi)—l]
where:
Li = Respondents acceptance probability to
the bid offered (WTP)

Xi is the vector of the covariates including
the bid amount, which has been expressed
before now as bi. This vector is defined as
follows:

X1 = bid (Naira)
X2 = Income (Naira)
X3 = Educational level in school years

attained (Years)
. = Household size (Number)
= Sex dummy (1 = if male, 0 = female).
= Tropical deforestation dummy (1 =
deforestation awareness, 0  if not).

X7 = Rainforest visitor dummy (1 =
visitations to the forest, 0 if not).

Xsg = Intergenerational equity dummy (1 =
support rainforest protection for
future generations, 0  if not).

Xg = Cost sharing dummy (1 = support for
developed countries sharing from the
cost of rainforest protection in
developing countries, 0 = if not)

Xi10 = Immigrant status dummy (1 if

migrant, 0 = non migrant)

X11 =Food crop producer dummy (1 =
non-food crop producers, 0 = food
crop producers)

X4
Xs
Xs

Logit in this sense maps probabilities from
the range (0, 1) to the entire real line — that is
from - o as probability approaches 0 to +
(i.e. as probability approaches 1). The model
determines the maximum likelihood coeffi-
cient estimates.

The unrestricted mean WTP (P+) according
to Cooper and Loomis (1992) is calculated
from the coefficients derived by the model
as follows:

P+

B e
As this has the possibility of producing the
undesirable negative WTP, the restricted
WTP (P+) adopted for this study is shown
as:
P-=17]8] *In (1 +expd) ...

where:

a = intercept

g = coefficient of bid

RESULTS AND DISCUSSION
Food crop cultivation accounted for 66.4%
of deforestation when forestland changes
were considered for the various vegetation
types (Table 1). The households yearly
WTP/ha for rainforest protection was
N16,180.76 which translated to N0.60 billion
for the average 36,817.62 hectares/year de-
forested for the major alternative land use of
food crop production in the study area
(Table 2). This is low when compared to the
value of N1.93 billion/year (Okojie, 2007)
derivable when the forestland is left in its
alternative use of food crop production. This
opportunity cost of forestland use with re-
spect to food crop production as compared
to the WTP for rainforest protection is on
the multiple of 3.2. This is likely to en-
courage further the phenomenon of defor-
estation with the associated environmental
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welfare change.

The key determinants of the likelihood to
pay for rainforest protection were the bids
elicited in the contingent valuation survey,
rainforest visitation and the immigrant
status that had the coefficients of -0.0074, -
0.11, and -0.71 respectively and were signifi-
cant (P<0.01) for the bid and (P<0.05) for
the others (Table 3). The bid being negative
and significant agrees with theory that the
higher the price of a commodity, the lower
the demand. The visits of the respondents
to the forests were inimical to rainforest
protection objective. This is unexpected as
one would have thought the more the re-
spondents visited the rainforests to derive
beneficial functions, the more they would

be willing to pay for rainforest protection.
The migrants to the study area contributed
immensely to deforestation as they were
mostly the timber loggers and contractors. In
addition, the income, educational level and
food crop producer status that had positive
coefficients of 0.13, 0.0063 and 0.00012 were
significant (P<0.01). These imply that in-
come enhancement will favour rainforest
protection. The results also indicate that high
educational attainment will tend to sensitize
rainforests protection awareness. Food crop
producers favored deforestation. Otherwise,
would have meant paying their way out of
their business of farming.

Table 1: Dominant Vegetation Types and Forest Land Use Changes to Food Crop

Production (1976-2004)

Vegetation Type and Area Forest Land Use Conversion to Food Crop Production (Ha)
Land Use — 1976 (Ha)
1995 Proportion of Con- 2004 (Ha)  Proportion of Con-
(Ha) version in 1995 (%) version in 2004 (%)
Disturbed Forest 132,700 27,000 20.35 29,378 22.14
Guinea Savannah 112,800
Undisturbed Forest 25,100
Riparian Forest 29,500 27,900 94.58 27,936 94.70
Intensive Food Crop 1,162,300 1,006,900 86.63 1,010,397 86.93
Agriculture
Others 146,300
Total 1,608,700 1,061,800 66.00 1,067,711 66.37

Source: Compiled from the original calculations of changes in Land Cover for the entire country as done
for FORMECU, Federal Department of Forestry, Nigeria by Geomatics of Canada using the 1976 Satellite
Imageries as compared to that of 1995, Omotayo (2003) and from FAO (1995) Projection from the Re-
sources Assessment 1990 of Deforestation for Agricultural Expansion in tropical countries
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Table 3: Maximum Likelihood Estimations of Responses to Willingness-to-Pay

(WTP) Questions and Estimation of Mean WTP

Study Area and Its Zones

All Zones (Ogun  Zone 1 (ljebu  Zone 2 Zone 3 Zone 4 (llaro)
State) — Ode) (Abeokuta) (Ikenne)
Variables Coefficient Coefficient Coefficient Coefficient Coefficient and
and Z-Value and Z-Value and Z-Value and Z-Value  Z-Value
Constant (Bo) 0.18 0.70 -1.83 -1.95 -1.94
(0.19) (0.43) (-0.86) (-0.44) (-0.50)
Bid (B1)(X1) -0.0074*** -0.011*** -0.0053*%** -0.14%** -0.02%**
(-7.35) (-3.84) (-3.41) (-2.79) (-2.65)
Income (Xy) 0.13%** 0.00020*** 0.000033* 0.00014 0.00032**
(3.33) (2.98) (1.84) (1.53) (2.28)
Educational Level 0.0063*** 0.37 0.18** 0.42** 0.30
(Dummy) (X3) (3.40) (0.39) (2.23) (2.36) (1.45)
Household Size 0.0066 -0.10 0.17 0.24 0.35
(Dummy) (Xa) (-0.084) (-0.56) (0.15) (0.76) (0.86)
Sex 1 (Dummy) 0.31 -0.11 0.26 -1.64 2.39
(Xs) (0.44) (-0.14) (0.29) (-1.20) (1.60)
Tropical Deforesta- -0.13 0.95 -0.08 -0.0029 1.90
tion (Dummy) (Xs)  (-0.36) (1.04) (-0.13) (-0.002) (0.94)
Rainforest visitor -1.16** -0.27 -1.26 -0.26 -2.01
dummy (X7) (-2.18) (-0.22) (-1.23) (-0.21) (-0.70)
Intergenerational 0.87 -1.17 2.67%* 0.61 -
Equity dummy (Xg)  (1.40) (-0.82) (1.98) (0.26) -
Cost sharing 1.17 1.37 -0.78 - -
dummy (Xg) (1.112) (1.26) (-0.93) - -
Immigrant  status -0.71** -0.86** -0.62** -2.44% -2.89*
dummy (Xa0) (-2.00) (-1.04) (-0.99) (-1.74) (-1.49)
Food crop producer  0.00012*** 0.014*=** 0.0032*** .00047** 0.0023***
dummy (Xa1) (3.05) (2.85) (3.26) (2.01) (2.93)
Number of obser- 260 80 80 50 50
vations
Goodness of fit Pseudo R2=0.45 Pseu- PseudoR2= Pseudo R2=  Pseudo R2 =
doR2=0.48 0.28 0.61 0.71
LR X2 = LRX2= LRX2 = LR X2=
47 B5*** LR X2= 29.86*** 38.67*** 47.23%**
47 B5***
Mean Willingness to  N552.50 / N51.31 / N157.47 / N4.99 N32.80
Pay household/ household/ household/ / /household/
month month month household / month
month

Dependent variable is the yes/no responses to the offered bid amounts.
o Significant at 1% level
** Significant at 5% level,
Source: Computed from Field Survey Data, 2004

J. Hum. Soc. Sci. Crtv. Arts 2010, 5(2):1-15 10



MONETIZING THE ENVIRONMENTAL WELFARE IMPACT OF...

£nsalo4 Jo Ansiul 8121S unBO ‘UoIsSILIWIOD uonendod [euoieN Wouy ereq ‘ereq AsAIng pal4 wiol) paindwo) :821nog
aU0Z aU) Ul suonauny [191Jauaq 152104 8AI8S 0] PuUa) YIyMm ease uonejue|d 1agony owsy ay) 1Ng LaJe PaAlasal 15a10) e 1ou siey TITT YL = ®

(uojjiw 1€°9) (uolugT €8T)
0£'266'V1E'9 0L T26'VET'E8T 66'G0E'08¢ £6°669  00'62C'0ET 0812.'€80'G8  89T'9TC 08'¢e (o)) ¢ U0z
(uorjjiw 6°29) (uotiig 89°7)
GG'G6E'896'LG 00'T.¥'€80'T89'T v€'89%'29¢ 06'707'9 00’ TTTT 08'6S8'STT’.  GE8'STI 66’7 (suus]) € suoz
(uolwoz€zs) (uoig £T°T)
00'22L'T02'€2S 00'000'6¥8'2LT'GT 08706572  £T°20L'T9 0021’9 00°/86'8Y0'8LE  ¥90°002 L' 16T (einy08qy) g suoz
(uoiwt,g) (uoliw /G'S9T)
£6'9/€'60L'G 00'TE6'TLG'S9T 18T€0'6.C 8865 00°908'9€T ¥2'96.'//T'T8  ZY8'TET 1818 (8pO-nqall) T suoz
(uoiig 09°0) (uoing 8z'L1)
om.%owmﬂ.mmm 00000'T82'282'LT  00'TTZZ90'T  92°98T'9T  00°Z9T'€LZ  00°0/9'909'TZr'Y  606'999 05255 (81915 UnBQ) S3U0Z ||V
N
¥002-9.6T (Yo
Ul uonoNPoId (eH)  (JedA/N) /ploy
doid poo4 (N) (¥002-9.6T) valy -9snoH
0] UOISIaAu0) ¥00¢-9/6T uondnpoid [SEZVERC| \Zv
asn pue 159 ur uononpo.d doid doi) poo4 159404 (dLMIN)
-104 Yum pale P00 01 UOISIBAUO0D 0] UOISIaAu0) Jo uon Am_n_v pioy >mn_
-l00SSY Jes A oSN pueT 1Salo4 yum 9N pueT] -09]0.1d 10} Baly 1S9 me>\Zv -9SNOH -OH.mmwcmc_
/dLM[eI01  PajeIoossy dIM [el01 158104 [0l  BH/JLM  -10d [elo] d.LM B0l [B101  -|IAA UBBIN ealy Apms

uonanpoid doi) pooH
01 UOISIBAUOYD 39S PUBT 152104 UM PalRId0oSSY Salewsg Aed 01 ssauBuljjipn [210.1 2 a|qel

11

J. Hum. Soc. Sci. Crtv. Arts 2010, 5(2):1-15



*L. O. OKOJIE AND J.A. AKINWUNMI

auoz apo-naefl

N

N

Aanean o
_ yUINIANOSE -

ol nEary

sauoz Apms ayp buimoys arel1s unbo Jo den T B4

\ 5
& opp-opy ¢ &
reranel T EE I
0. [vivl o
! :Emcm.u_

8

]

e ENRY

o

gV SR . ~

ZAOMI OV

st

LOMNOMYS |

oo 2 d omjalty i
A i N o
L/ NONNHOT0!
epap0 N, alowoyy S
O U:ON

INFIORTH et o‘——.w:
\/x oyl
P OWINT
[ QuUO0Z eIM03qY.
1
L]

12

J. Hum. Soc. Sci. Crtv. Arts 2010, 5(2):1-15



MONETIZING THE ENVIRONMENTAL WELFARE IMPACT OF...

CONCLUSION

In this paper, the willingness-to-pay (WTP)
for rainforest protection and by implication
the associated welfare change was valued.
Food crop production was the major alter-
native land use for which deforestation oc-
curred. The yearly WTP/ha for rainforest
protection (N0.60 billion) was lower than
what was the yearly realizable benefits from
the alternative land use of food crop pro-
duction (N1.93 billion). This is in the multi-
ple of 3.2. This implies that deforestation
will continue to be emphasized in the study
area. Environmental awareness in terms of
the populace not properly understanding
the life support system the rainforest plays
in human existence was found to be preva-
lent. The bid, rainforest visitation, immi-
grant status were found to be the major de-
terminants of WTP for rain forest protec-
tion. In addition, were the income, educa-
tional level and the respondent being a food
crop producer or not.

There is the urgent need to put an educa-
tional system in place that will inculcate
and emphasize environmental component
in the school curriculum within the study
area. Efforts at income policies that will en-
hance wage increase need to be effected.
Co-existence of food and forest crops in
the same land management unit e.g. agro
forestry needs to be encouraged. This will
go a long way in ensuring rainforest protec-
tion while at the same time allowing for
food crop production, the major alternative
land use for which deforestation occurs.
Economic valuations of non-market ser-
vices necessary for human existence pro-
vided by natural resources like rainforests
should always be carefully undertaken to
enable governments weigh their policy op-
tions in planning conservation programs
especially when there is the need for sub-

sidy in the face of competition arising from
more profitable alternative land use options.
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