Testing Reliability and Construct Validity of In-
kind WTP Responses in Contingent Valuation

Sonia Aktef’, Roy Brouwe®, Saria Chowdhufyand Salina Aziz

a. Crawford School of Economics and Government, Almgralian National University, Can-
berra, ACT 2601, Australia, E-madlonia.akter@anu.edu.au

b. Institute for Environmental Studies (IVM), Vriigniversiteit, The Netherlands.

Department of Economics, BRAC University, DhaRangladesh.

Department of Economics, North South Univerdithaka, Bangladesh.

oo

The aims of the study presented in this paperatest the reliability and construct validity of in
kind willingness to pay (WTP) responses obtainedugh a contingent valuation survey from a
case study in Bangladesh. In a wide scale housshiol@y in the north eastern wetland basin of
Bangladesh, agricultural farmers, who refused {ogdask premium in cash to buy a hypotheti-
cal flood insurance scheme due to income constraidre asked to pay a premium in-kind. 23
per cent of the total sample agreed to buy flosdriance by paying the risk premium in the form
of a proportion of their seasonal crop. Farmeiaest WTP varies from two kg of rice crops per
year per household to 150 kg with an average WTIRQ33f rice crops per year which is 0.11 per
cent the average yearly household crop produdResults of the estimated regression model
demonstrate both reliability and construct validifyin-kind WTP responses. The study con-
cludes that incorporating in-kind WTP in CV studiesemi-subsistence economies can yield re-
liable and valid estimates.
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Contingent valuation method (CVM) has been appie@n effective valuation tech-
nique in many developing countries to address & watiety of issues such as water
quality improvements and sanitation (Whittingtorakt1990, Aguilar & Sterner 1995,
Griffin et al. 1995, Wasike & Hanley 1998), valuifgestry (Lynam, Campbell, &
Vermeulen 1994, Shyamsundar & Kramer 1996, Mekor2@€®, Kohlin 2001), flood
risk exposure (Brouwer et al. 2006), wetland coveston (Emarton 1998) and ground-
water contamination (Ahmad et al. 2004). One ofutthderlying assumptions of CVM is
that people are willing and able to report a maryetaluation of their preferences for a
given good or service. However, in semi-subsist&ummomy where people are less in-
volved in market transactions and hence, are reat tespaying in-cash for goods and
services, application of CVM with monetary bid amtumay create a downward bias in
estimated WTP by generating a high number of zetddrs. Cash payment based con-
tingent valuation, as a result, may be an inappeitgraluation technique in underde-
veloped semi subsistence rural economies.

In view of the high number of zero bidders in Cudsés in developing economies, the
idea of ‘combined use of a monetary and non-moypeterasure of WTP’ has gained
significant attention in recent times. Evidencesexin CV literature where valuation ex-
ercises have been carried out based on completalynonetary or a combination of
both monetary and non-monetary payment options.r&m#1988, p.11) used a tailored
version of CVM called ‘Participatory Valuation’ tecique in valuing wetlands in east-
ern Africa where respondents are asked to value@maental products in terms of
other locally important products or categories.&hgundar & Kramer (1996) used rice
crop based contingent valuation method to meaberetility loss of forest users as a re-
sult of a land use restriction in Africa. A couplieother studies (Mekonnen 2000, p.296,
Maharana, Ra% Sharma 2000, 335, Kohlin 2001, p.252, Fonta &okaln 2005, p.119,
Brouwer et al. 2006, p.9) have applied a combimadomonetary and non-monetary
payment options in CV studies. Some of these studiéed to provide strong evidence
of in-kind payment preference by respondents (Makar2000, p.296) whereas others
have achieved significant efficiency in estimativenefits accrued by the local commu-
nity from environmental management and resourcéMsfarana, Ra& Sharma 2000,
335, Kohlin 2001, p.252,). Some of these studsesiun-kind payment options as a tool
to identify strategic biases inherent to public g@aluation (Fonta & Ichoku 2005,
p.119, Brouwer et al. 2006, p.9).

In the context of the increasing amount of pradticecorporating in-kind payment
mode in the CV method, concerns have been growiagtbe reliability of such uncon-
ventional measures. For credibility and acceptigbif valuation studies that are based
on a combination of cash and in-kind WTP, it ises=sary to examine whether or not in-
kind WTP values can be explained by economic theditiiough a number of CV stud-
ies have the combined in-kind WTP option as a paymede to improve the efficiency
of valuation exercise and/or to address the iség&ategic behaviour, such an explicit
testing of reliability and construct validity of-kind WTP is currently lacking. Hoping

to fill in the knowledge gap in literature, the ramt study aims to test the reliability and
construct validity of in-kind WTP responses colegtfrom a semi-subsistence underde-
veloped village in Bangladesh.

In a large-scale household survey carried outeaetid of 2006, 600 agricultural farmers
in the Northeastern haor (wetland) basin of Bargghdare asked for their preferences
for a crop insurance scheme using double boundetihgent valuation (DB CV)
method. Respondents who rejected monetary bid ammbdeacause of limited financial
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income are subsequently asked in a follow-up qoedar their preferences to pay in-
kind by giving up part of their harvest. The studgults show an overwhelmingly high
positive response to an in-kind payment option. évtbian two thirds of the respondents
who rejected the monetary bid amount offered infélnen of DB CV format, agreed to a
pay risk premium in-kind. Respondents who agrequhtoin-kind are furthermore asked
to indicate their maximum WTP in-kind in the forrham open ended WTP question. A
multivariate linear regression model is estimatediteck the reliability and construct
validity of in-kind WTP responses. Thé Ralue in the estimated regression model suc-
cessfully obtains the prescribed threshold value. 5 (Mitchell & Carson 1989). Fur-
thermore, the explanatory variables included inrdggession model have theoretically
expected signs although some of the regressiofficieets values are not statistically
significant.

The remainder of this paper is organised as foll@&estion two discusses the theoretical
issues of ‘reliability’ and ‘construct validity’. e third section gives a description of the
case study area followed by the methodology, inoyd description of the general sur-
vey and sample characteristics in Section fourpOurom the regression analysis and
other test results are presented in Section fillevied by the conclusions and recom-
mendations from the study in Section six.

&$ ' '

Contingent valuation (CV) method is one of the npugtular survey-based non market
valuation techniques. It is commonly used for eating monetary values of environ-
mental goods and services that are not bought@ddrsthe marketplace (Mitchell &
Carson 1989, Arrow et al. 1993, Bateman et al. 198% conventional CV survey,
households are directly asked to estimate their \MTrRonetary terms for a good or ser-
vice in a hypothetical situation. Due to the hymtittal nature of the study, the method is
prone to numerous different biases. As a ressting accuracy of survey responses is
an important component of CV analysis.

Reliability and validity are two important criteriar testing the accuracy of CV re-
sponses (Smith 1993, Freeman 1993, Arrow et aB1$eliability is an indicator that
refers to how stable and reproducible the measuta bther words, reliability of a CV
survey can be explained in terms of consistencyliKet al. 1990) or the absence of
contradiction in responses. Test of such religbigitoften based on the magnitude of ex-
planatory power of the regression model used irsthdy. CV responses are considered
reliable if a higher proportion of the variationstated WTP can be explained by the
variation in theoretically expected explanatoryiailes. According to Mitchell & Car-
son (1989), the simplest way of testing reliabibfyWW TP values is to obtain a respect-
able R value (R>0.15) while regressing theoretically predictedeipendent variables
against the response variable.

Validity of CV responses can be defined in termthef'the degree to which the CVM
evaluation correctly indicates the true value efalsset under investigation' (Bateman &
Turner 1992, p.37).Validity can be of two differéypes: convergent validity and con-
struct validity. Convergent validity generally redeo the stability of WTP values over
time. A test of convergent validity generally rergsi repeated surveys over two different
time period. Construct validity, on the other haisdgelated with the extent to which
economic theory explains empirical behaviour/choMere specifically, construct valid-
ity refers to how well the signs and value of tkplanatory variables fits in to the theo-
retical expectation on which the model is basedyr&ssion results demonstrate strong
evidence of construct validity if the coefficiemtsthe explanatory variables have theo-
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retically expected signs and statistically sigmfic values (Mitchell & Carson 1989).

Theoretically, household’s WTP for a reductionigkrexposure would depend on the
realised level of risk, the individual’s disutilifyom risk exposure level and ability to
pay (Brouwer et al. 2006). The realised level skiis a function of exogenous risk and
self-protection activities. The theoretical modetisk and WTP can be written in the
following form:

WTP = (Yi, S, R(X;, P)) 1)

Where, WTRrefers to the amount of money or goods a houseabaidling to pay for

risk reduction/sharing, Yi denotes household incostands for individual’s disutility
from risk exposure, Ri is the risk exposure levklah is determined through the exoge-
nous risk factors (¥ and the self-protection measure) (Pany.

The statistical model of this study is based oratfmimption that the theoretical con-
struct of WTP for risk reduction remains the sanmether elicited in monetary or non-
monetary terms. The current case study involveadas’ preferences to buy flood (crop)
insurance to avoid the possible flood (crop) dam&iein the future. Amounts of goods
(in-kind WTP) farmers would agree to trade off éaluce (share) the crop damage risk as
a result of flooding is expected to be explainedéyeral factors. First, WTP to reduce
crop damage risk is expected to vary with the flaskl exposure level of each farmer.
Three different indicators are used in this studgneasure exogenous risk exposure
level: (i) distance of farm land from the main riyéi) height of the farm land and (iii)
flood return period. Second, WTP is expected texygained by farmers’ levels of pre-
paredness to cope with damage (implicit insuracberse). Diversification of income
sources is a well documented ex ante risk copnadesgty in rural areas (Adger 1999,
Brouwer et al. 2007). Hence, ‘sources of houselmmdme other than agricultural in-
come’ is expected to determine in-kind risk premiarthe current context. Our hy-
pothesis is this that the higher the number ofimesources other than agricultural in-
come, lower is the risk exposure level (higher aeking capacity) and therefore, lower
would be the WTP for risk reduction.

Furthermore, WTP is expected to be explained byahilty to pay. Conventional theory
predicts that WTP is a positive function of houddhocome. As a result of semi-
subsistence nature of farming in the current cas®ysmonetary income clearly does
not reflect farmers’ true ability to pay. Therefpgéven the current context, it is more
reasonable to expect that variation in WTP wilble¢ter explained by the amount of
crop production than monetary income. Crop damageried due to flooding is an im-
portant indicator for disutility obtained from fldaisk. Hence, WTP for flood risk re-
duction is expected to vary positively with farmigrast experience of crop damage.

Finally, the nature of farming is expected to glaportant role in determining WTP for
flood risk reduction. As farm units in rural areasy significantly in their degree of
commercialization (level of subsistence), levelsisi aversion are expected to vary as
well. As a general rule, the more commercial theirgaof the farming, the greater will
be the potential demand for insurance (FAO 2005)fadming becomes more commer-
cialised, with greater levels of financial investiydarmers are expected to examine the
feasibility of using a financial mechanism suchresirance, in order to spread the risk
to their financial investment. Empirical data obgrinsurance participation behaviour
supports the theoretical proposition of positivatienship between degree of commer-
cialization and insurance demand. According topameof United States Department of
Agriculture (USDA), about 30 percent of intermedi#rms (farms with annual sales of
less than $250,000) were insured in 2002 whereassal42 percent of commercial
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farms (those with a minimum of $250,000 in annaéés) participated in the same crop
insurance programme (USDA 2005).

Therefore, based on both the theoretical propaséimd empirical evidence, we expect
in-kind WTP for risk sharing in agricultural farngjrwill be higher with higher degree of
commercialization (lower degree of subsistencéhénfarm unit. Although subsistence
farming is frequently referred as non-marketed pobidn which is consumed within the
household (Todaro 1995), the percentage of theustah that can be considered as
sign of subsistence when used for self-consumiianbitrary. Mosher (1970) defines
subsistence farmers as those who sell less thaersgent of their production. However,
in order to avoid any absolute benchmark for da@irsubsistence agricultural farming in
our study, we create a variable ‘COMM’ which is tioaous in nature. The variable
‘COMM’ refers to the ratio of crop sold in the matko total crop production by indi-
vidual farm unit and therefore, reflects the degreeommercialization in each farm.
The higher the value of ‘COMM’, the higher is thegdee of commercialization and we
expect the WTP for crop insurance to be higher.

Hence, the statistical model that will be usedefstimation purpose takes the following
form:

WTP= f (DISTANCE_R, HEIGHT, R_PERIOD, CROP_PROD,
CROP_DAM, COMM, OTHER_INC)

where,

® DISTANCE_R=Distance from the main river in km

(i) HEIGHT= Height of the farm land

(i) R_PERIOD=Return period of natural disastecdorrence of flood event once in
number of years)

(iv) CROP_PROD= Total Amount of crop (in metric tiyrproduced by the farmer in
the previous year

(V) CROP_DAM= Total Amount of crop (in metric tondamage during the last
disaster event.

(vij COMM=Degree of commercialization (ratio of grgold in the market to total
crop production)

(vi)  OTHER_INC=Sources of income other than agtioal income

($ ) ¥

(2)

Data for the current study were collected from lazsample of a wider and extensive ru-
ral household survey looking generally at the pidéfor setting up a catastrophe insur-
ance market in different natural calamity proneaan@ Bangladesh. Study sites for the
original study were selected based on informatmlected through a series of key in-
formant interviews with the Director of Flood Foasting and Warning Center in Bang-
ladesh Water Development Board, officials at then&te Change Cell in the Depart-
ment of Environment, the Government of Bangladeshpolicy planners in the Water
Resource Planning Organization (WARPO). The cas#ysirea is located approxi-
mately 200 km away from the capital city Dhakahia sub-districts named Mohangan;,
Madan and Khaliajhuri of Netrokona district (Noréisé zone of Bangladesh). For geo-
graphical location of the case study area see Eijand for an area wise distribution of
sample see Table 1.
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The land area of the three sub-districts coverettuthe household survey is approxi-
mately 800 square kilometers with a total poputabd2,22,829 (Population Census
2001). The area generally remains under one tonieters of deep flood water for six
months (May to October) of the year (Rahman 199&)or economic activity of this
area is crop cultivation, mainly ‘Boro Crop’ (onktbe moset widely used variety of rice
crop which locally known as ‘Irri Crop’), during yiseason (January-April). Fishery
with limited scope is the only secondary occupatibsome of the households. The
study area is one of the most underdeveloped regibthe country in terms of road
transport communication and other modern infrastinad facilities such as, electricity
connection, number of safe drinking water optionsdical and health services and ac-
cess to micro-credit.

Figure 1 Geographical location of the case studyaa.

Table 1 Distribution of sample across differentiiss with different disaster types.

District name Sub-District name Sample size
Netrokona Mohanganij 200
Madan 200
Khaliajhuri 200

Moreover, the area is also characterised by extiewsds of poverty mainly due to the
limited livelihood opportunities other than farmiagd the cyclical exposure to destruc-
tion caused by natural disasters. Crop damageasmegion is caused mainly by flash
floods during April/May that damage fully/partialbganding Boro crop once in every
three to five years. The Someshwari, the Kangslealiagra, the Dhanu, the Dhala, and

! Source: Geographic Information Service (GIS) céllacal Government Engineering Department
(LGED) in Bangladesh, 2006.
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the Teorkhali are the main rivers of this regioniahtoriginat from hilly parts of India.
These rivers are subject to sudden and wide vamiati water flow as a result of rainfall
upstream. The area currently does not have anyce>xqnl implicit mechanism for shar-
ing or spreading the natural disaster risk.

Approximately 120 interviews were conducted in feiliages in one union in each sub-
district. The selection of households in each efiiflages followed a systematic ran-
dom sampling method where every fifth househol@ted along the right side of the
main village road was interviewed. Only the heathefhouseholds were interviewed in
this survey. The questionnaire used in this cas#ysvas developed based on focus
group discussion and three pre-tests with appraeind0 individual household heads

in different parts of the study area. The questmendesign process commenced in June
and was completed in August 2006.

600 household heads were interviewed during tre¢ §arvey from the third week of
August through to first week of October 2006 byethtrained and experienced inter-
viewers. The interviewers used for the generalesyalso participated in the pre-tests
and were trained during a three day long trainegs®n. The questionnaire that was
used for the final survey consisted of around 58stjans and was divided into three sec-
tions: 1) Socio-demographic respondent charadiesistich as age, occupation, educa-
tional attainment, family members, sources of inepatandard of living and so forth. 2)
Type and extent of suffering from annual and inctdenatural disaster (e.g. frequency
of natural disaster, duration of disaster, inurafatevel, damage (type and extent), level
of preparedness); 3) CV questions. Each intervasteld on average about 30 minutes. A
double bounded dichotomous choice contingent vi@ndDB-DC CV) format was used
to elicit respondents’ WTP for a flood insurancleTinsurance product’ was offered to
the respondents in the following form:

I would now like to ask you a number of questioglated to the possible intro-
duction of a flood insurance scheme in this arée. frinciple of flood insurance
is as follows: you pay a fixed amount of moneydae year - an insurance pre-
mium - every week. But remember, you will be conga¢ad due to Boro (irri)
crop damage if and only if a flood occurs earlfeart May 1¥. If a flood occurs
after May 15, the insurance company does not rgtomrnanything. If there is a
flood before May 15, and you claim compensationyfmur Boro (irri) crop dam-
age, a surveyor will come to assess the extermopf@amage. You will be given
compensation by the insurance company based ®sutlkieyor’s report. The
terms and conditions of your insurance scheme rategied by law.

After a detailed description of the hypotheticainsurance scheme, respondents were
asked three WTP questions. First, respondents agded whether or not they were will-
ing to participate in principle in the proposedgimsurance scheme to reduce the risk of
crop damage due to natural disaster. Respondemtsaiti ‘no’ to the first WTP ques-

tion were subsequently asked for a reason for aging flood insurance. Those respon-
dents, who stated income constraints as a reasaf@articipating in the insurance
scheme, were furthermore asked about their preferehpaying in-kind and asked to
indicate their maximum in-kind WTP in terms of crop

Part of respondents, who said ‘yes’ to the firstR\guestion (WTP in principle ques-
tion), were followed up with the valuation questesking respondents for a weekly
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premium ranging between Tk 5 (US$ 00ahd Tk 50 (US$ 0.71). A total of six differ-
ent start bids are used. The bid levels were asdiggndomly across respondents to
avoid starting point bias (Mitchell & Carson 198%he weekly premiums were based on
a previous large-scale CV survey carried out indi&005 to test household WTP for a
flood protection embankment in one of the studwasi@or details see Brouwer et al.
2006) and thorough pre-testing in three pre-tdsts.yes/no DC question was followed
up by two closed-ended WTP questions, asking ppatits whether they would be will-
ing to pay a higher or lower amount. Participant®wefused to pay a bid amount were
asked why they were not willing to pay. Respondeutts refer limited cash income or
limited financial resources as the main reasomfmwilling to pay the offered weekly
premium were asked whether or not they were willmngay in-kind. Respondents who
agreed to pay in-kind were then asked to indidate& tmaximum WTP in-kind in open-
ended format.

+$, * )

A summary of socio-economic and demographic vaembf sample respondents is pre-
sented in Table 2. Of the 600 respondents inteedewhe average household consisted
of about six family members. The average age oféepondent was around 44 years.
Half of the household heads interviewed duringsiinevey are illiterate. Sample house-
holds are located in three kilometre distance fthenmain rivers of the region. Only

half of the households has electricity connectiotheir dwelling. Water-sealed latrine is
the most common type of sanitary facilities thap@ndents use. Tube-well is one of the
most common sources of drinking water for sampleskbolds. Leafs and cow dung are
the main sources of energy.

90 per cent of the sample households of this aeedieectly dependent on agricul-
tural income for their livelihood. Farming in theidy area is semi-subsistence in na-
ture. Around two thirds of the sample farm unité Isalf of their total yield in the
market (see Figure 2 for details). Around 20 pert of the farming units are purely
subsistence in nature as they retain 100 per d¢¢héew total production for house-
hold consumption. Less than five per cent of tmenfoperate on a fully commercial
basis.

A majority of 55 per cent of the farmers own theridand whereas the remainder of
the farmers works on land either as tenants (strapgper) or as day laborers. Cash
and in-kind payment system co-exist for land teni@® per cent of the farmers pay
in-kind by giving up one third of the total yield the land owner. The average dis-
tance of the cropland from the main rivers is atbtwo kilometers. Average size of
the cropland is around two hectares and most daties are low lying (remains un-
der six feet of water during the rain season). @rage, each farmer produces
around 12 metric tons of rice per year (duringdheseason of each year). Almost
all the respondents indicated that they suffer fovap damage due to flash flooding
once every three years. The average crop damagerasuffered due to the most
recent flood (in the year 2004) was 11 metric tamndBrice per household which is
approximately 90 cent of the average crop prodagber household per year.

%2 The exchange used here is 65 taka per US $.
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Table 2 Social, economic and farmland charactersstf the respondents.
Variable Sample average
Household Number 600
Head of the household (%) 100
Respondent’s Sex (% of male) 100
Respondents Age (in years) 44
Average yearly income (US$) 480
Occupational distribution: (%) Self Employed Farmer 90.3
Service holder 2.4
Agricultural Day labourer 3.4
Others 3.9
Educational Qualification (%)
llliterate 49.9
Primary school (Class 1-5) 25.2
High School and Above 24.9
Average family size (no of person) 6.2
Electricity connection (%) 52.3

Source of Fuel (%)

Twigs/leafs/straw/coung) 98.8

Type of Latrine Used (use of sanitary 68.1
latrine in %)

Drinking water (tube well in %) 98.5
Average size of farmland (in hectare) 2.12
Average Production of Boro 5.52
Paddy/hectare (in Metric Ton)

Average Damage of Boro 5.50

Paddy/hectare (in Metric Ton)

25

20 +

15 4

10 +—

% of farmers

% of total yield sold in the market

Figure 2

Degree of commercialization in agricultifarming.
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A summary of the WTP results is presented in Figur& majority of respondents

(87%) replied positively to the first WTP questidTP in principle question). More
than half (54%) of the 87 per cent respondentsezfuo pay the start bid amount. These
respondents were then offered a lower bid in @¥llp WTP question. Around two
thirds of those respondents who rejected thelficstaccepted the second (lower) bid
value. On the other hand, respondents who accépeftst bid amount were offered a
higher bid level in a follow-up WTP question. Arald0 per cent of the respondents
who accepted the first bid level also acceptedhtgker bid level. Respondents who re-
fused to pay the second bid value or both the naopéid amounts were asked in a fol-
low up question why they were not willing to payermost frequently reported reason
for rejecting the monetary bid was ‘income consitré82.2%)’ followed by reasons like

‘| did not like the terms and conditions of the posed insurance scheme (10.3%)’, ‘I do
not believe that | will actually be compensatedrfor damage (5%)’, and ‘I am unable
to assess the usefulness of the proposed insusaheae (2%)'.

First WTP

Oilesinn

— O\

Yes=86.7 No=13.3%

v v

Second WTP Question Willing to pay in-kind?

Yes=46.1 %:53.90/ Yes=48.1 No=51.9%

'

Higher Bid Lower Bid
Yes=68.5 No=31.5% Yes=53.4 No=40.6%

Financial Constraint (82.2%)

v

Willing to pay in-kind?

Yes=66.4 No=33.6%

Figure 3 Summary WTP results.
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Respondents who refused to pay due to income eomstwere furthermore asked
whether or not they would be willing to pay a rlemium in-kind by giving up part of
their harvest. Half of the respondents who said todhe first WTP question and around
two third of the respondents who rejected mondbadyamounts for financial constraints
indicated that they would pay risk premium in-kifithese groups of respondents were
subsequently asked to indicate their maximum WFKind in terms of a seasonal crop
yield in an open ended question.

! #$ % " &!

The descriptive statistics of stated in-kind WTRriesented in Table 3. The stated WTP
in the form of rice crops (the only agriculturabprof the region) varies from two kg rice
crop per year per household to 150 kg rice crop/par with an average WTP of 37 kg
rice crop per year which is 0.11 per cent of therage yearly household crop produc-
tion. Table 4 compares the value of the averadend-WTP with the in-cash single
bounded (SB) and double bound&(DB) WTP estimates. The monetary value of the
average estimated in-kind WTP equals to US$0AS expected, the monetary value of
average in-kind WTP is substantially lower thanitheash SB and DB WTP estimates.
In-kind WTP is 40 per cent of the SB WTP and 30qet of the DB WTP estimate.
The important point to observe here is the diffeesn(or closeness) in standard error
(SE) in different WTP estimates. Among the thrdeedent WTP estimates, the SB WTP
estimate has the highest SE compared to SE of DB WAl in-kind WTP. As a conse-
guence of high SE, SB WTP estimate varies withiigh confidence interval than DB
WTP and in-kind WTP. Therefore, in-kind WTP perfarivetter than SB estimate in
terms of achieving lower SE.

The monetary value of the stated in-kind WTP byhaaspondent is compared with the
monetary bid they were offered in the bidding gamerder to test the consistency of
the responses. Figure 4 presents a comparison amametary bids (both start bid and
follow up bid) offered to the respondents and ttagkmat value of maximum in-kind
WTP that the respondents offered. In 96 per cetitetases, the market value of the
stated in-kind WTP lies significantly below bottetstart bid and follow-up bid. The
mean differences between start bid, last bid andmam in-kind WTP turned out to be
statistically significant in less than one per dewel (see Table 5 for details test result).

% Logistic probability or logit model is used toiesate the SB WTP in the form (e.g. Langford &

Bateman 1993):
eb X

Priyj=1] = Y

where Pr[y=1] is the probability that a respondent says ‘yesi specific bid amount. Beth)(is
a vector of variable parameters to be estimatedewhis the corresponding vector of ex-
planatory variables.

* Interval regression model (in Gauss) using the iMar Likelihood (ML) method has been
applied to estimate DB WTP (e.g. Hanemann et @811Alberini, 1995). Mean WTP values
for DB CV responses are derived from a simple medere bid intervals are regressed on
the starting bid (e.g. Hanemann & Kanninen, 1988lpwing the conventional procedures
for binary WTP response data (Hanemann, 1984).datdrerrors of the Turnbull WTP val-
ues are calculated based on bootstrap procedugegeon and Tibshirani, 1993).

® This value is obtained by multiplying the arithinetverage of stated in-kind WTP with the
market price of rice crop. Market value of crop pemd (=appx 37 kg rice) was equivalent
to Tk 400 (US$ 6.1) during the survey.
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Table 3 Descriptive statistics of the householdBih-kind (kg of rice crop per
household per year).

N Minimum Maximum Mean  Trimmed Std. Devia-
mean tion
WTP 101 2.00 150.40 37.60 35.32 24.76

(kg rice crop
per year per
household)

Table 4 Average WTP results.

Single Bounded Double Bounded Monetary Value of
Model Model in-kind WTP
Mean WTP (US$/Week) 0.33 0.42 0.13
Standard Error 0.10 0.02 0.08
95% Conf. Intervals 0.28-0.51 0.38-0.44 0.0114
N 516 516 139

Table 5 Paired samples test results for mean diffee between start bid-monetary
value of WTP in-kind and last bid- monetary valt@@P in-kind.

t value
Mean difference SD (2-tailed sig.)
Start Bid (per week) and monetary 24 51
value of WTP in-kind per week  31.60 11.31 (p<0.001)
Last bid (per week) and monetary 17.34
value of WTP in-kind per week 21.80 11.03 (p<0.001)

#&! # oo

A multiple linear regression model is used to chiekreliability and construct validity
of the WTP estimates as a dependent variable ()=T8@ statistical model (equation 2)
explained in Section-2 was estimated using SPS#i8ew of the fact that there exists
a significant high positive correlation betweenpcpsoduction and crop damage
(r=0.973;p<0.01), the variable CROP_DAM was excluded fromatigu 2. In order to
test the hypothesis that the variation in statekind WTP is positively correlated with
the flood damage incurred by the farmers, a cdiogldest has been carried out. As ex-
pected, a statistically significant positive redaship (r=0.194p<0.023) is found be-
tween crop damage and stated in-kind WTP, implyivag farmers suffering more crop
damage as a result of flooding are willing to paykind) more to share the risk of dam-
age by buying insurance.

The results from the linear regression on statesolate in-kind WTP values are summa-
rised in Table 6. The Rvalue in the estimated regression model achidweptescribed
threshold value of 0.15. The F test result is stiatlly significant which implies that at
least one of the coefficients of the explanatonyaldes is statistically different from
zero. The coefficients of the independent variahbege theoretically expected sign al-
though not all of them are statistically signifitan

Although not statistically significant, the variadDISTANCE_R (distance of farm land
from the main river) has a theoretically expectga.sThis implies that the further away
the farm land is located from the main river, tbeér the farmer’s in-kind WTP for risk
sharing. The negative coefficient of the explanat@riable HEIGHT (the height of the
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farmland), as expected, has a negative sign whidilcates owners of low farm land are
willing to pay more to share crop damage risk. Véeable HEIGHT is statistically sig-
nificant at less than one percent level and hasititeest marginal effect among all the
risk exposure indicators. The coefficient of theialsle R_PERIOD is significant at less
than ten percent level and has theoretically exgaesign. This implies that larger return
period of natural disaster (lower frequency of gisaevent within a given time period)
decreases farmer’'s WTP for risk sharing.

Table 6 Estimated linear WTP models [stated WTHKina-(amount of crops per
household per week) as dependent variable].

Explanatory variables Mar-  Stan- P-value Effect
ginal dard Er-
effects  ror Predicted  Empiri-
cal
Constant 61.343 13.831 0.000
Risk Exposure Indicators
DISTAN Distance of Farmland -0.740  1.075 0.492 - -
CE R from river (in km)
HEIGHT Height of Farm Land -11.391 2.927 0.000 - -
(high=4, medium high=3,
medium=2, low=1, very
low=0)
R_PERI Return period of flood 3.082 1.807 0.090
oD
Farming Characteristics
COMM Degree of Commerciali- 22.535  7.350 0.002 + +
sation (sale/production)
CROP_P Production of Crop 0.150 0.187 0.421 + +
ROD

Implicit Insurance
OTHER_ Income other than agri- -7.298  4.022 0.071 - -

INC culture

Model Statistics

R squared 0.190

Adj R Squared 0.153

F 5.163 (P<0.000)
N 139

As expected, CROP_PROD (the annual productionag)dnas a positive sign indicat-
ing a positive relationship with WTP. In view oftlsemi subsistence farming structure
of the current case study, amount of agriculturap @roduction is presumed to explain
farmers’ ability to pay in a better way than momgtiacome. The value of the coeffi-
cient is not statistically significant at less thian percent level and also the marginal ef-
fect of CROP_PROD on stated WTP is low. The cokfficof the variable ‘COMM’
(degree of commercialization=sale/production) Ihashighest explanatory power. The
positive sign of the variable ‘COMM’ indicates hgththe degree of commercialization
of a farming unit in terms of amount of output swldhe market compared to total pro-
duction, the higher is the WTP for risk sharingndtly, the coefficient of the variable
‘OTHER_INC, as expected, turns out to be negatidécating that households that have
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sources of income other than agriculture are vgltim pay less to buy flood (crop) insur-
ance.

The implication that follows from the results oétregression model is that the in-kind
WTP responses obtained through the CV survey éieble and meets a sufficient de-
gree of validity. More than 15 per cent of the &tian in in-kind WTP is explained by
the theoretically expected independent variablelsided in the model. Furthermore, the
coefficients of the independent variables havergteally expected sign. The findings
of the linear regression model of the current staidyconsistent with the empirical evi-
dence on in-cash WTP and flood risk exposure. Aplicit insurance scheme in the
form of a flood protection embankment was testeohia of the previous case studies
carried out in one of the severely flood prone siia8Bangladesh (Brouwer et al., 2006).
The study demonstrated that WTP (in cash) varggsfgiantly with different levels of
exogenous flood risk exposure level (measured girde distance people live from the
river and the level of inundation inside the hodagng the rainy season), household in-
come and the disutility from flood risks (measuti@eugh higher or lower flood damage
costs and risk aversion measured through peopt#isde to flood protection).

Furthermore, empirical evidence in the catastrapserance literature are also highly
consistent with the findings illustrated by theremt study. Genderton et al. ( 2000) in
an experimental study examining determinants ofatehfor catastrophe insurance
scheme show that respondent’s preference for buwatagstrophe insurance scheme sig-
nificantly and consistently vary with level of wdalexposure level to disaster inci-
dence, experience with natural disaster and cassafance scheme. Browne and Hoyt
(2000) present an empirical evidence of catastrapgweance demand in USA over a pe-
riod of ten years. Their study indicates that statghe insurance demand is highly cor-
related with individual’'s income, price of insuranand flood losses.

$

The paper presents an empirical analysis of in-MifidP® responses collected through a
CV study in an underdeveloped, semi-subsistensedfprone region in Bangladesh. In
the context of the growing debate and increasiagtpre of non-monetary WTP meas-
ures in CVM, the current study presents simpledegreliability and construct validity
of non-monetary WTP responses using data and ctiomahindicators from a large-
scale survey of households in rural Bangladesthodigh a number of CV studies have
been carried out in developing countries using lguren-monetary and/or a combina-
tion of monetary and non-monetary WTP measure$) anexplicit testing of reliability
and construct validity of non-monetary WTP respsragrently does not exist.

The in-kind WTP data express farmers’ preferencdsiy flood insurance by paying a
risk premium in the form of seasonal rice crop. &kerage estimated in-kind WTP
equals to 0.11 per cent of the average yearly lmlderop production and lies below
the in-cash WTP estimates obtained through SB d@dBthod. The in-kind WTP val-
ues successfully passed the test for construdigaéind reliability based on the sug-
gested criteria. Results of the estimated linegragsion model indicate that more than
15 per cent of the variation in stated WTP is exygld by the variation in theoretically
expected explanatory variables. Moreover, the aoefits of the independent variables
in the estimated linear regression model haveheeretically expected sign. Results of
the estimated regression model are highly congistgh existing empirical and experi-
mental evidences available in CV literature as aslthe literature on catastrophe insur-
ance demand. The implication of the study is thatind WTP responses are reliable
and theoretically valid. Therefore, the in-kind reaaf payment can be used to measure
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value of non-market goods and services in a sgonatihere cash payment based meth-
ods are not fully appropriate. Especially in a seabsistence economic setting, in-kind
WTP mode may help to enhance efficiency of contmgealuation exercise by obtaining
lower bound of WTP for zero bidders, that is, pdivg the researcher a reliable value of
accrued benefit which is different than zero.

The current study, furthermore, attempts to ingagé the link between agricultural risk
and farmers’ WTP to avoid catastrophe risk in a ilo@ome, agri-based economy. Al-
though application of CV to measure change inbigkising monetary estimate is very
common now-a-days, farmers’ WTP to share agricaltusk in a semi-subsistence
economy using combination of monetary and non-nagehode of payment is fairly
uncommon in CV literature. The results of the stpdyide some important policy im-
plications for prospect of setting up a potentralpc(flood) insurance market in Bangla-
desh. First, the result of the study indicates thertte exists a high and positive demand
for crop insurance in the case study area. Seamaquarter of the potential crop insur-
ance buyers is constrained by insufficient monegine to participate in the proposed
insurance program. Third, the estimated WTP (exggeptemium) is significantly low
compared to the average crop damage (0.12%). fbner@otential of a crop insurance
market in Bangladesh as an important alternatiwey alleviation and natural disaster
mitigation strategy does not seem very prospefgdasertheless, the study provides use-
ful information in the form of maximum WTP for crapsurance both in monetary and
non-monetary terms. Using this information, a muectical financial viability study
can be carried out to better understand the gapeleetexpected risk premium paid by
the insured and expected indemnity payment paithdynsurer. Such an extensive test
of financial viability was beyond the scope of therent study.

Finally, the current study opens up an importaeador future research in the field of
CVM. The suitability of dual payment mode optiongdVM can further be explored
through more structured research in this domainiristance, designing CVM in the
form of dual payment mode by allowing the respomsiém chose between monetary and
non-monetary payment option would provide morermiation about socio-economic
characteristics of the group who prefer in-kindipayt and why.
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