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Effects of Change in Abundance of Elephants on Willingness

to Pay for Their Conservation

Abstract

This paper explores the way in which the stated willingness to pay for the conservation of
Asian elephants in Sri Lanka varies with hypothetical variations in their abundance. To do
that, it relies on results from a sample of residents of Colombo. The willingness to pay
function isfound to be unusual. It increases at an increasing rate for hypothetical reductionsin
the elephant population compared to its current level (alevel that makes the Asian elephant
endangered) and also increases at a decreasing rate for increases in this population from its
current level. Rational explanations are given for this relationship. The relationship is,
however, a odds with relationships suggested in some of the literature for total economic
value as a function of the abundance of a wildlife species. It is suggested that willingness to
pay for conservation of a species rationally includes a strategic element and may not always
measure the total economic value of a species. Nevertheless, willingness to pay is still policy

relevant in such cases.

KEYWORDS: Asian eephant, Contingent vauation, Sri Lanka, total economic value,

wildlife conservation, willingness to pay.



Effects of Changein Abundance of Elephants on Willingness

to Pay for Their Conservation

1. Introduction

The Asian elephant (Elephas maximus) in Sri Lanka is the most prominent symbol of
conservation, a ‘true flagship species (Desai, 1998). Ensuring its continued existence in the
wild is supported by the majority of Sri Lankans who consider it to be a valued resource
(Bandara and Tisdell, 2003). The economic value of the elephant, as for many other
endangered species, resides in its varied economic, ecological and socio-cultural attributes. For
example, substantial economic benefits, as estimated by Gunathilaka and Vieth (1998) and
Tisdell and Bandara (2003), are obtained from the elephant-based tourism and recreational
activities. Ecologically, elephants are dominant herbivores and exert a profound impact on the
other wild species and plants in the areas where they dwell (Sukumar, 1989). From socio-
cultural and religious perspective, De Silva (1998) describes the elephant as an important icon
in many countries in Asia. Recently, Bandara and Tisdell (forthcoming) used the total
economic valuation framework to assess the relative importance of the economic values of the
elephant. They found that the majority of the surveyed respondents gave most weight to the
non-use values of the elephant.

Similar results have been found by others for other species. For example, Langford et al.
(2001) clam that people mostly choose to pay for conservation of endangered species to
secure its existence primarily because it ensures a variety of subsidiary benefits for themselves
and also for future generations. On the other hand, Kotchen and Reiling (2000) believe that
desires to conserve some endangered species are mostly associated with the people’s ethical
motivation rather than their socio-economic interests. These authors also note that stronger
pro-environmental attitudes by respondents usualy yield significantly higher probabilities of

responding ‘yes' to contingent valuation questions supporting conservation of species.

Bulte and Van Kooten (2002) summarise the findings of the contingent valuation analyses of
the African elephant (Loxodonta africana), and concluded that the bulk of these studies are
directed at the willingness to pay (WTP) for conserving the current population of this species.
Analyses undertaken on the Asian elephant are similarly focused (e.g., Bandara and Tisdell,

2004). However, none of these analyses of either the African or Asian elephant have examined



how changes in the elephant population (their abundance) might influence the people’s WTP
for the conservation of this species.

The aim of this paper is to determine how the WTP for conservation of the Asian elephant
varies with hypothetical aterations in the population of elephants. It also considers how well
WTP reflects the total economic value (TEV) of this species in relation to variations in its

abundance.

The analyses in this paper are based on data gathered from a contingent valuation survey of a
sample of urban residents chosen form three housing schemes in Colombo, the capital of Sri
Lanka. This survey was primarily undertaken to elicit their WTP for the conservation of
current wild elephant population (CWEP) in Sri Lanka. However, it also assessed the possible
impact on the initial WTP amounts that the respondents agreed to pay for the conservation of
CWEP for six different hypothetical population scenarios namely (an increase/decrease in
elephant populations compared to CWEP by 25%, 50% and 75%).

After reviewing relevant literature on non-market valuation of endangered species, this paper
outlines the nature of the survey sample and the methods and materials used in the data
collection process. The WTP elicitation procedure adopted in obtaining responses to the
proposed hypothetical changes in CWEP in Sri Lanka are then reported together with results

and followed by analysis and discussion of the results.

2. Changesin population density and economic value of conserving endanger ed species:
areview of theliterature
The economics of conserving endangered wildlife species has received significant attention
over the last few decades (see Bulte and Kooten, 2002; Tisdell, 2002). During this period,
several non-market valuation techniques have been developed and much experimentation has
been completed on their capability of estimating the TEV of conserving species (e.g., Kotchen
and Reiling, 2000; Langford et al. 2001). Bateman et al. (2002) provide a useful discussion
about stated-preference techniques and their application to the estimation of TEV. Moreover,
among others, Nelson (2002) and Carson et al. (2001) discuss additional issues that arise in
applying such techniques. However, except for the work of authors such as Whitehead
(1993); Loomis and Larson (1994); Fredman (1995); and Tisdell and Wilson (2002) there has



been little systematic discussion of how changes in the population density of endangered
species might influence people’ s WTP contribution for their conservation.

Whitehead (1993) explores the theoretical validity of the CVM in estimating TEV under
conditions of uncertainty about the population density of loggerhead sea turtles in coastal
North Carolina. He found that the results were consistent with those predicted by the basic
principles of consumer demand theory. The analysis by Loomis and Larson (1994) consider
two hypothetical increases (i.e. 50 and 100%) in the current gray whale population along the
California coast to assess the consistency of respondents WTP for conserving this species.
They conclude that carefully performed contingent valuation studies yield results consistent
with principles of demand theory for reasonably large changes in the quantity of a public good.
After studying the responses from a survey of visitors to Mon Repos turtle rookery in
Bundaberg, Australia, Tisdell and Wilson (2002) noted that demand to engage in turtle-
watching could decline with a decreased population of turtles on the beach. Thus, unless the
visiting turtle population is saved early enough from significant collapse, both tourist numbers
and the public support for turtle conservation could diminish. None the less, they did not rule
out the opposite possibility that in some cases, a reduced population of a species might result
in increased socia support for its conservation (p. 1535).

Fredman (1995) outlines a specific theory of the relationship between the total value that an
individual or household might place on a species in relation to its abundance. He tests this
for hypothetical population densities of the white-backed woodpecker (Dentropos levcotos)
in Sweden.

According to Fredman, the TEV of awildlife speciesis equal to:

TEV = EXV + ONUV +UV Q)

where the EXV is its the existence value, ONUV is the remainder of its non-use value, and
UV isits use value. Moreover, TEV is considered to be a function of the population density
(2) of the species and to have the following form:

TEV=F(2)+g(2) +h(2) 2

za+g(2)+h(2 3

where ‘a is constant. This implies that the existence value of a wildlife species is
independent of its population for all Z > MVP, where MV P represents the minimum viable

population of the species.



Figure 1 presents the nature of the relationships that Fredman (1995) hypothesised between the
value components of the TEV of awildlife species and its population density. It was assumed
that the species would become extinct if Z < MVP, but will survive if Z > MVP. Existence
value disappears if Z < MVP. Extinction aso implies no UV and ONUV is obtained. His
diagram indicates g'>0 and g''<0. However, he does not say why that is so. Maybe it is a
consequence of the altruistic motive. In relation to the use-value component, one might expect
diminishing marginal utility as the population density of the species increases. This would
imply that h'>0 and h"’<0. Therefore the difference between the top line and the second line
down in Figure 1 should increase with Z. The constant difference seems to involve an

oversight in Fredman’s diagram.

Use values (UV)
\
Other non-use values (ONUV)
Total
non-use
values
Existence value (EXV)
____________ J
0 v/ MVP . _ . z
Population density of species
Figure1: Value components of a wildlife species as a function of its population

density according to Fredman
(Source: Fredman, 1995, p. 311)



Fredman conducted a survey in Sweden to test his theory that existence value of a speciesis
independent of its population density. He asked respondents what they would be willing to
pay as a one-off payment to support measures that will maintain the population of white-
backed woodpeckers at the same level astoday. That is at its current endangered population
level. Thisis presumably in the neighbourhood of MVP. Secondly, respondents were asked
what would they pay as a one-off contribution for measures that would increase the
population of white-backed woodpeckers so that the species would be classified as common

rather than endangered.

He concludes from the results that there is ‘empirical evidence of a positive willingness to
pay in order to save this particular species, and a non-positive willingness to pay for an
increased population density above the minimum viable’ (Fredman, 1995, p.324). For most
individuals it seemed that WTP was constant but for some it declined as the population
density of the speciesincreased. Alternatively, for the latter group, it could be said that their
WTP rose as hypothetical population density of the species declined. Consequently, overall
WTP for existence of this species seemed to increase as the hypothetical population density
of it was reduced, and vice versa. This was certainly true for one category of respondents.
Aswill be observed later, there are some parallels between this case and our empirical results
for WTP for the conservation of the Asian elephant. Before turning to this study, let us note a

few possible limitations of Figure 1.

It indicates that use value is positive at MVP. It may, however, be zero and aready have
falen to zero for a value greater than MVP. Again, there seems no logica reason why NUV

would necessarily be equal to zero at MVP. It could be positive.

In reality, MVP may be afiction — a biologically safe minimum population of a species may
not exist (Hohl and Tisdell, 1993) athough it is used by Ciriacy-Wantrup, (1968); Bishop,
(1978); Ready and Bishop, (1991). Furthermore, if it does exist, it can differ from the
socialy safe minimum standard (Seidl and Tisdell, 2001). These matters should be given

greater consideration.

In considering the WTP of Sri Lankans for different degrees of abundance of the Asian

elephant in Sri Lanka, we do not use the MVP concept. However, it is an underlying



assumption of the analysis that as the population of elephants in Sri Lanka is reduced the
probability of their extinction increases. Consider the present study,

3. Sample, Data Sour ce, and Collection Procedure

The data presented in this analysis were collected as part of a contingent valuation survey of a
sample of 300 urban residents in three selected housing schemes (i.e. Jayanthipura,
Jayawadanagam, and Anderson Flats) in Colombo, the capital of Sri Lanka. The Urban
Development Authority of Sri Lanka (2001) classifies these schemes into three broader
categories of income earnersi.e. high, middle and low. A hundred residents were chosen from
each of these housing schemes so asto provide a stratified sample.

An interview schedule (IS) consisting of five separate sections was used in gathering
information from the urban sample. Section one contained the persona profile of the
respondent, and was designed not only to gain information about the respondent's social,
economic and demographic characteristics but also to establish conversational rapport. Section
two assessed the attitudes of the respondents on 'development’ and ‘environment'. Section three
contained questions designed to assess respondents’ awareness of the elephant-related issuesin
Sri Lanka and attitudes towards conserving elephants in their natural state. Section four
presented the contingent market valuation questions used to elicit willingness to pay (WTP)
for conservation of the elephant and preferred method of payment and the motivation for
contribution by the respondents. This section also included a set of alternative willingness to
pay gquestions to determine how the WTP for conservation of the elephant varies with
hypothetical variations in the population of elephants. Section five presented aternative
contingent market valuation questions to elicit respondents willingness to pay for establishing
an insurance/compensation scheme to compensate farmers for the economic damage caused by

elephants.

In administrating the 1S, face-to-face surveys were conducted in Snhala, a major language in
Sri Lanka. FAO (2000) states that most contingent valuation studies in developing countries
have relied on this direct approach. Hadker et al. (1997) consider this method to be more
effective than mailed questionnaire and tel ephone surveysin the devel oping countries.



4. Contingent valuation procedure and the nature of the questions asked

A hypothetical market was established to assess the respondents WTP to conserve the CWEP
in Sri Lanka and also to assess the impact of the hypothetical changes in the elephant
population on the initial WTP amounts that respondents agreed to pay for the elephant
conservation. In this process, the respondents were informed that the elephant population in Sri
Lanka has been in decline since the mid-nineteenth century. As a result, IUCN (2000) has
declared the Asian elephant in Sri Lanka to be an endangered species. At present, on average
about 100 elephants die every year in Sri Lanka because of their interference with agriculture
(Bandara and Tisdell, 2002). Today most estimates place the size of Sri Lanka's present
elephant population at between 3,000-5,000 elephants (De Silva, 1998). The mgority of this
population consists of scattered small groups of less than 50 animals the survival of which are

not genetically viable in the long run (Desai, 1998).

Respondents were then asked to assume that an autonomous body, reputed for its efficient and
honest work, would introduce an appropriate programme so that the current downward trend in
the elephant population could be halted while addressing other elephant related issues. Then
they were told that finance was required for the proposed programme and that the support of
the general public would be needed to establish a ‘trust fund’ to undertake it. In this process,
we adopted non-obligatory, specific voluntary contribution mechanisms (VCM) to determine
the survey respondents’ likely contributions to the proposed trust fund. A number of recent
contingent valuation studies, for example, Champ et a. (1997), Chilton and Hutchinson (1999)

have used this mechanism to motivate respondentsto tell the truth.

After a contingent valuation market was established, the survey respondents were presented
the initial WTP €licitation question. They were asked: For the next five years, would you be
willing to pay Rs X from the monthly income of your household, that is Rs X per year, starting
from January 1% 2002, towards the establishment of the proposed trust fund to implement the
above mentioned programme to conserve the elephants in &i Lanka?’. The dichotomous
choice format with a set of optional follow-up questions was used as a WTP €licitation
technique. This format was initially proposed by Hanemann et al. (1991). FAO (2000) reports
that, this method has become a widely used elicitation format, particularly in developing

countries (see Bandara and Tisdell, 2004 for example).



In the present study, a bid vector with five different bid values (i.e. Rs. 500, 250, 100, 50, and
25) was offered to €elicit the survey respondents likely WTP contribution for the proposed
scheme. The initial WTP €licitation question is presented with the highest bid value in the bid
vector, which in the present study, was Rs. 500. The follow-up question is conditional on the
respondent’s response to the bid value offered in the initia question: the amount offered is
lower if the response is ‘no’. This process was continued by reducing the bid value offered on
each occasion, if the respondent’s response is ‘no’, until the lowest bid value in the bid list is
reached.

The respondents who responded positively to the initial contingent valuation questions were
presented with a follow-up question: If the number of elephants inside and outside the
protected areas in the country was X percentage below/above the current level, would this
change (i.e. increase, decrease or remain unchanged) your WTP amount? This question was
repeated six times in relation to three different hypothetical population scenarios (i.e. 25%,
50% and 75%) below/above the CWEP. Respondents answers to this question were recoded as
‘I would increase the initially agreed WTP amount’ (coded as 2), ‘| would decrease the
initially agreed WTP amount’ (coded as 1), or | would not change the initially agreed WTP
amount’ (coded as 0). On each of these occasions, the respondents who answered these
guestions either positively or negatively were also asked to indicate the change that they would
wish to make as a percentage of their initially agreed WTP amount. Respondents’ changes for
five separate percentage variations: (i.e. 10%, 25%, 50%, 75%, or 100%) were recorded.

5. Dealing with possible biases

Given the presence of numerous biases associated with contingent valuation studies, it is
necessary to either control for them in the survey procedure itself, or at the subsequent
analytical stage. However, in many cases, the biases can be econometrically removed if they
have been captured by a proxy variable (see Kanninen, 1995; Bateman et al. 2002). In the
present study, the bid value, the rupee value obtained from the initial WTP questions used to
eicit respondents WTP contribution for the conservation of CWEP was highly significant.
This implies that estimated mean WTP may be influenced in the elicitation process by the bid
values offered in optional follow-up questions. Thus anchoring effects, also known as starting
point bias, could be present. However, in this study, respondents were given seven separate
opportunities to decide their WTP amount. In addition to this procedure, in order to remove

this effect further, in the subsequent estimates of mean WTP, we removed the insignificant



bids (bid values of less than Rs.25) and ‘protest’ responses by setting their WTP contribution

equal to zero.

Furthermore, the hypothetical population levels presented with the alternative WTP questions
to assess possible impact on the WTP of respondents could involve hypothetical bias. Thisis
because respondents surveyed may have found it hard to imagine what large percentage
changes in the population of the elephant would imply. However, in this study, prior to the
contingent valuation questions being offered the respondents, they were presented with
information about the current size of the elephant population in Sri Lanka. Moreover, the
information gathered on level of education of the respondents reveals that 99.3% of the
sampled respondents are literate, and 90% of the respondents had at least 10 years of formal
schooling. Furthermore, about 17% of the sample had obtained a Bachelor’s degree or higher
and 31% had completed their education to the Diploma level. These findings are quite
consistent with the national averages of the level of education of the urban population in Sri
Lanka (see Department of Census and Statistics of Sri Lanka, 2002). Thus, the respondents
should not have had difficulties in understanding the hypothetical changes proposed in the
CWEP.

6. WTP for the conservation of the CWEP: preliminary findings

Of 300 respondents in the sample, 266 (88.7%) answered positively to WTP elicitation
guestions and only 34 (11%) protested against all the bid values offered in the bid vector. Of
these 34 respondents, 14 offered a positive amount of less than Rs. 25 and the remainder gave
‘protest’ bids or zero bids. Both these zero and insignificant bids were excluded from the
calculation of WTP based estimates undertaken in this study. This approach is similar to that
of Hanemann (1984). Table 1 presents the descriptive statistics of the respondents’ answers to
the WTP €licitation questions.



Asindicated in Table 1, non-protest respondents on average are willing to pay Rs. 110.17 per
month for the proposed scheme to conserve the elephant in Sri Lanka. This amounts to an
annual value of Rs. 1322. As the payment will be made over a period of five years, the total
present discounted value of these annual amounts at a 5% real rate of discount equals Rs.
6,009.

7.  Respondents responses to changes in the abundance of elephants. preliminary

findings
Table 1:
Descriptive statistics of the respondents' responsesto the
initial WTP elicitation questions (n =300)

Variable description Statistic
Protest and insignificant bids® 34 (11.3)°
Number of non-protest bids 266 (88.67)
Mean monthly WTP (in Rupees) 110.17
Standard deviation 41.91
Conf. inter. estimate for the mean monthly WTP* 94.24:126.10

Note: a. Insignificant bids refer to the WTP amounts less than Rs. 25; b. Bracketed values
refer to the percentage of total respondents in each sample; c. 95% level of confidence
estimated for the mean monthly WTP.

Participants responses to changes in the CWEP were assessed by presenting six alternative
WTP €licitation questions for six hypothetical population levels. Analysis of responses
received for the WTP dlicitation questions it reveals that about 82% of the respondents were
willing to adjust the WTP amounts that they initially agreed to pay for the conservation of
CWERP for population levels below the CWEP. However, only 64% were prepared to do this
for hypothetical population levels above the CWEP. Overall about 73% of the respondents on
average in the sample were prepared to adjust their agreed WTP amounts in relation to
population scenarios proposed, but the rest of the respondents showed no interest in such an

adjustment.
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8. Increases in the elephant population compared to CWEP and its impact on the
respondents WTP for conservation of e ephants

Three hypothetical elephant population levels above the CWEP (i.e. 25%, 50% and 75%) were

used to assess the specific impact on the respondents’ initial WTP contribution compared to

what they had agreed to pay for conservation of the elephant at the current population level.

Table 2 presents the summary of the calculated WTP estimates in relation to these hypothetical

population levels.

Table 2:
Summary of WTP estimates for hypothetical increasein the elephant
population above the CWEP (n = 266)

Population levels Mean monthly Marginal Conf. inter.
WTP (inRs) WTP change estimate
for mean monthly
WTP®
WTP for the CWEP 110.17 (8.09)* 94.24:126.10
For 25% increase compared to the CWEP 116.27 (8.43) 6.10 99.66:132.88
For 50% increase compared to the CWEP 119.87 (8.65) 3.60 102.82:136.92
For 75% increase compared to the CWEP 121.69 (8.77) 1.89 104.42:138.96

Note: a: The respective standard error values are presented in brackets, b. The confidence intervals
were estimated for 95% level of confidence.

As shown in Table 2, there is some increase in the estimated monthly WTP values
corresponding to these hypothetical increases in the population of wild elephant compared to
the current level. However, the margina change in the respondents WTP amounts is
diminishing. This is consistent with diminishing marginal utility from a rise in elephant
numbers. This result may also indicate that some respondents who responded positively to the
initial WTP elicitation questions in the sample are not prepared to pay for the conservation of

the elephant if this species’ long-term survival is no longer threatened or endangered.

Three different hypothesis tests were performed at three different levels in order to examine
whether the initial WTP amount that respondents agreed to pay for the conservation of the
elephant are statistically different from zero with the hypothetical increase in the elephant
population. The first test was carried out for each proposed percentage increase in the current
elephant population in order to see whether the incremental valuations are statistically
different from zero. The results of this analysisindicate that the incremental changein WTPin

11



relation to the proposed hypothetical change in the elephant population is significant at the 5%
level.

In the second hypothesis test, two separate paired t-tests were performed to determine whether
the respondents expressed WTP amounts for the increase in the elephant population of
between 25% - 50%, and then 50% -75% are different from zero. That is, by taking the WTP
difference D, = WTPgq—WTPyg and then D, = WTP;5 - WTPg, and testing whether D; < 0.

The results of these tests reported in Table 3, are significant at the 5% level, indicating that the
incremental valuations from 25% to 50% and then from 50% to 75% are statistically different

from zero.
Table 3:
Hypothesistests concerning WTP for theincreasesin the
elephant population compared to the CWEP

Null hypothesis (H ) t-value Decision
WTP = 0 (for 25% increase in the CWEP) 1390 RejectH,
WTP_ = 0 (for 50% increase in the CWEP) 1411 RejectH,
WTP75 =0 (for 75% increase in the CWEP) 1414  RejectH,
WTP25 = WTP50 15.86 Regject H0
WTP_=WTP__ 1496  RejectH,

WTP gain for 1% 25% increasein CWEP = WTP gain for 2" 25% increase  16.74  Reject H,
WTP gain for 2™ 25% increasein CWEP = WTP gain for 3 25% increase 17.86  RejectH,

Note: a. For one sample test oc = 0.05, df: n-1; b. for two sample test oc = 0.01, df: n,+n, - 2

The third test was undertaken to examine whether the rise in WTP from the second proposed

increase in the elephant population (i.e. WTPgg) was of less value than the first increment (i.e.
WTP,g) and also the test whether the WTP gain from the WTPg (for 75% increase in the
current elephant population) was of less value than the WTPg. That is, by forming paired t-
tests of: WTP gain for WTPgq < WTP gain for WTP,z > 0 and  WTP gain for WTP,g <
WTP gain for WTPgq > 0 where we reject the null hypothesis that the valuation for  WTPgq >

WTP,g or WTPZ5 > WTPg,. Our results indicate that the WTP gain for the initiad 25%

12



increase in the current elephant population is greater than the WTP gain for the second 25%

increase in the population as well as the third incremental change.

In summary, the result indicates that the overall marginal valuation of increasesin Sri Lanka's
elephant population (above its current level) are positive but decrease with increases in the
projected level of elephant population. Thus the total utility of alarger population of elephants

increases but at a diminishing rate.

9. Decreases in the CWEP and its impact on the respondents initial WTP
contribution

Randall (1998) believes that people disiike disturbance of environmental amenity mostly
because of their altruism. This might result in individuals being willing to pay increasing
amounts to return to the status quo if there is a diminution in the environmental amenity.
Tisdell and Wilson (2002) suggested that in some cases, a reduced population of a species
might result in increased public support for their conservation when their population falls
below some threshold. To consider this theoretical possibility, we undertook a WTP study of
decreases in the current population of Sri Lankan elephants. The possible impact of a decrease
in the elephant population on initial WTP contributions by the survey respondents was
assessed in relation to three hypothetical population scenarios, namely reductions of 25%, 50%
and 75%) in the CWEP in Sri Lanka. Table 4 summarises the results.

Table 4:
Summary of WTP estimates for hypothetical reductionsin the
elephant population relativeto the CWEP (n = 266)

Population levels Mean monthly Marginal Conf. inter. estimate
WTP (in Rs) WTP for mean monthly
change WTP®
WTP for the CWEP 110.17 (8.09)° -- 94.24:126.10
For 25% reduction compared to the CWEP  117.19 (8.57) 7.02 100.31:134.07
For 50% reduction compared to the CWEP  127.39 (9.04) 10.20 109.58:145.20
For 75% reduction compared to the CWEP  141.17 (9.74) 13.78 122.01:160.34

Note: a. The respective standard error values are presented in brackets, b. The confidence
intervals were estimated for 95% level of confidence.

13



As shown in Table 4, with a decline in abundance of elephantsin Sri Lanka of 25%, 50% and
75%, the corresponding mean WTP of respondents for the conservation of wild elephants by
the respondents increased at an increasing rate.

Given the above findings, the total willingness to pay of these respondents for alternative
density of wild elephants has a cusp at the current level of this population. It does not display
the form illustrated in Figure 1. It is possible that it does not measure the TEV of elephants.
This is because the WTP in this case for the conservation of el ephants seems to be subject to
'strategic' influence. The respondents seem to believe that it is more important to contribute to
a scheme to save elephants as their abundance is reduced and in many cases, contribute larger
sums. This is probably because they perceive that the extinction of elephants becomes more
imminent as their abundance is reduced and thus it becomes more urgent for humans to act.

On average, respondents were willing to pay more to ensure the continuing existence of
elephants as hypothetical number of elephants declined.

As the population of wild elephantsin Sri Lanka is reduced below its current level, extinction
of the species becomes more imminent and probable. Therefore, the left hand side of the
relationship in Figure 3 accords to some extent with an observation by Fredman (1995) for a
group of his respondents. These respondents reduced their WTP for the conservation of the
white-backed woodpecker when its numbers were hypothetically increased to make it
common. He suggests that this negative relationship may occur because “people primarily
‘holding’ on existence value may be more inclined to distribute their total willingness to pay
amount among additional species, or public amenities, when the proposed population density

islarge and the speciesis not considered as threatened any longer” (Fredman, 1995, p.324).

The WTP for existence of a species does not, therefore, seem to be independent of the
population density of the species and the nature of the relationship empirically obtained does
not always appear to measure the total economic value of the species for the population
density of which it occurs. Nevertheless, the WTP figures can be the correct ones despite the
fact they do not accurately indicate TEV. The discrepancy seems to be particularly marked
once the population level of a species falls to a level where the species is believed by the
respondents to be endangered. Action and funding to save the species is then considered to be

a priority and moral sentiments may also come to the fore. Thus, the type of relationship

14



suggested by Tisdell and Wilson (2002) as possible seems to have empirical validity for some
Species.

At the aggregate level, 73% of the respondents who responded positively to the initial
payment questions (i.e. 266) were willing to adjust their WTP amounts in relation to
hypothetical changes presented in the elephant population of Sri Lanka This was 82% of
respondents for an elephant population below the CWEP and 64% for an elephant population
above the CWEP. Figure 2 presents the distribution of number of respondents who willing to
adjust their initial WTP amounts in relation to hypothetical population changes proposed both
below and above the CWEP. More respondents were sufficiently concerned to increase their

WTP amounts when the elephant population was reduced hypothetically than when it was
increased.

No of respondents willing to adjust payment
300 -

250 -

200

150

-75 -50 -25 CWEP 25 50 75
% change in elephant population compared to CWEP

Figure2: The number of respondents willing to adjust their initial WTP for
elephant conservation amounts in relation to hypothetical changes in
CWEP

It can be observed that the greater the reduction in the elephant population the larger is
number of respondents willing to increase their contribution to the conservation of elephants
but the number rises at a decreasing rate. Similarly the numbers willing to increase their

contribution to elephant conservation rises as the hypothetical size of elephant population
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increases. It isfound that the average bid per respondent increases at an increasing rate as the
hypothetical elephant population is decreased in comparison to CWEP. It increases at
decreasing rate as the elephant population is raised in relation to CWEP. Those relationships
are evident from the Table 2 and 4 and are graphed in Figure 3.

Mean monthly WTP in Rupees
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% change in elephant population compared to CWEP

Figure 3: The mean monthly WTP of respondents for elephant conservation in

relation to hypothetical changesin CWEP

From the graph in Figure 3, the mean willingness of respondents to contribute to the

conservation of wild elephants can be seen to be asymmetrical about the CWEP.

10. Probit analysis of factors influencing WTP for conservation of elephants as their
population density alters

To isolate significant factors influencing the respondents’ answers to the alternative WTP

glicitation questions, an ordered probit model was applied separately to increases and

decreases in the elephant population compared to the CWEP.

The approach adopted in specifying thismodel is similar to that of Aldrich and Nelson (2000).
Seonghoon and Adams (1999) describe the advantages of ordered probit models in relation to
their ability to capture the multiple response choices. Jekanowski et al. (2000) also claim that
ordered probit models are statistically more efficient than the binary logit or probit models.
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Furthermore, (see Adams and Cho, (1998); Wang et al. (2000) argue that this model offers a
better fit for the analysis of multiple responses. Therefore, the ordered probit model is

employed here. The following equation summarises the general model we used.

Y, = fot iXait oXait e X € (3)

where ¢ isthe error term which is assumed to be normally distributed with zero mean (u = 0),
[ represent vectors of unknown parameters, and X3, X ....Xx represent vectors of explanatory
variable used (see Table 5) in the model. Y;" is the dependent variable which is an ordered
choice with three categories. Responses to the alternative WTP dlicitation questions in
relation to hypothetica population levels of elephants below and above the CWEP are
classified as ‘I would increase the initially agreed WTP amount’ (coded as 0), * | would
decrease the initially agreed WTP amount’ (coded as 1), or | would not change the initially
agreed WTP amount’ (coded as 2).

Table5:
Variablesincluded in the preliminary ordered probit models

Variable Definition Mean
AGERE Age of the respondent in years 44.02 (10.8)%
CONSE Awareness about the current elephant conservation issues; 1=not

aware, 2 = aware 3 = very aware 2.37 (0.68)
BQVOE The bequest value of the elephant; 1 = not valued, 2 = some what

valued, 3 = moderately valued, 4 = highly valued. 3.91(0.43)
GREEN  Pro-conservation perception; 4 = supportive,

3 =neutral, 2 = not supportive, 1 = strongly not supportive 3.42(1.12)
PERIN  Personal incomein Rupees 12986.6 (8692.0)
EXVOE The existence value of the elephant; 1 = not valued, 2 = some

what valued, 3 = moderately valued, 4 = highly valued. 3.687 (0.48)

Non-consumptive use values 1 = not valued, 2 = some what valued
NCUVE 3= moderately valued, 4 = highly valued. 2.16 (0.298)
USER 1if the respondent had visited national park(s) to see the

elephants or wildlife in general; O otherwise 0.39 (0.49)

YRSCH Years of schooling 12.54 (3.12)

Note: Respective standard deviation values are presented in the brackets.

Table 6 presents the results of the estimated models. In addition, this table also reports the
results of three goodness-of-fit measures, which were estimated for each of these hypothetical
changes introduced. One measure is the log-likelihood ratio. A second measure used is the
pseudo-R. A third measure examines how well the model classified the respondents based on
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estimated probabilities. These measures indicate that the estimated model has satisfactory

explanatory power and fits the data reasonably well.

Table6:
Estimates of the ordered probit models: factor s influencing the respondents

responses for the alternative WTP questions (n = 266)

Variable Model estimated for Model estimated for
populations abovethe CWEP  populations below the CWEP
Coefficient t-value Coefficient t-value
Constant -2.014 -3.098 -2.971 -3.103
AGERE -0.872 -1.971 -1.501 0.154
CONSE 0.983 0.861 2.639 3.682
BQVOE 1.618 1.410 2.081 3.961
GREEN 1.792 0.657 2.902 2.817
PERIN 3.678 4.351 1.691 4.811
EXVOE 1931 0.987 2082 3.879
NCUVE 1.750 2.161 0.104 0.767
USRER 2101 3.591 0.871 0.014
YRSCH 1.981 2.761 1.561 2.981
Log-likelihood ratio 42.19 4411
Pseudo-R? 71.01 69.24

Note: Dependent variable: Probability of saying ‘| would increase the initially agreed
WTP amount’, ‘I would decrease’ or | would not change’ to the alternative WTP
guestions were presented in relation to each hypothetical change below and above the
CWEP.

Asindicated in Table 6, the overall ability of these models to the yield correct predictions of
responses for alternative WTP questions presented to the respondents for elephant populations
below and above the CWEP were 69% and 71% respectively. Furthermore, except for
variables such as AGERE (age of the respondents), USER (respondent who visit national
park(s) to see the elephants or wildlife), NCUVE (non-consumptive use value of eephant), all
the other explanatory variables are significant in the model estimated for elephant populations
below the CWEP either at the 0.01 or 0.05 level of significance. The probability of
respondents increasing their WTP when the elephant population is hypothetically reduced was
significantly higher in the case of respondents who were more aware of conservation issues
involving the elephant, placed importance on its bequest value and on its existence value (non-
use values), held pre-conservation values, had higher incomes and a greater amount of
education. The variables significant in the model estimated for population above the CWEP
include USER, NCUVE, PERIN (persona monthly income) and YRSCH (years of schooling).
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This suggests that in this case, use-values have the predominant influence on WTP in relation
to hypothetical increases in elephant populations but that non-use values predominate in
relation to hypothetical decreases in this population. Levels of income and years of schooling
are positive and significant influences on WTP both in relation to increased and decreased
population of elephants compared to the CWEP.

11. Concluding remarks

The results from this study have some parallels with those of Fredman (1995) in relation to
WTP for the conservation of the white-backed woodpecker but he did not test for a possible
reduction in its population. Also in his analysis of TEV, he assumes a definite minimum

viable population of a species which we do not.

Our resultsin this case indicate the presence of asymmetry in the WTP for the conservation of
the Asian elephant in Sri Lanka. This WTP tends to be greater for comparable hypothetical
reductions in the elephant population than for increases in it. Probit analysis suggests that
non-use values are predominant influences on WTP when the elephant population is
hypothetically decreased and that use values predominate when the species becomes more

common.

The right hand branch of the WTP curve (Figure 3) may reflect diminishing marginal utility
from use of the species as it becomes more common, and reflect the fact that non-use values
are satisfied once the population of the species exceeds a ‘safe’ threshold and then show little

or no marginal change.

On the other hand, the left-hand branch of the WTP curve (Figure 3) does not indicate
diminishing marginal utility as the population of the species in this range is increased. This
portion appears to reflect the willingness of respondents to pay for action to ensure the
continuing survival of the species. The willingness of respondents to pay for this action is
more probable, the greater is the weight they give to non-use economic values of the species.
However, as suggested by Kotchen and Reiling (2000), non-use economic values are closely
associated with ethical attitudes towards the conservation of species.

This study also suggests that the relationship between WTP of respondents for the
conservation of a species and their TEV is not straightforward, even if the WTP amounts are
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accurate or correct. This is because WTP of respondents may incorporate their legitimate
attitudes about the strategic need for conservation actions. Furthermore, the type of
relationship for WTP discovered in this Asian elephant study may also apply to some other
wildlife species. Thereis considerable scope for further exploration of the issues raised by this

case.
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