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Abstract

The purpose of this study is to examine determinants of Rural Households’ Willingness to pay
(WTP) for Community Based Health Insurance Scheme, in Kewiot and EfratanaGedem
districts of Amhara region, Ethiopia. A cross-sectional design that followed a quantitative
approach was used. Pre-tested structural and interviewer administered questionnaire was used
to collect the desired data. A total of 392 sample rural households were taken by systematic
random method. The contingent valuation method of double bounded dichotomous choice
format (with calibration strategy) is applied to elicit households’ willingness to pay for the
scheme. An interval regression model is used to estimate the mean willingness to pay and to
explore the degree of association between predicted WTP and predictor variables. Households’
WTP for the scheme is found significantly associated with factor variables such as gender,
education status, family size, level of awareness about the scheme, respondents’ trust in the
scheme management, family ill health experience, households’ perceptions on health service
quality, and their annual income level. The mean WTP amount is found 211ETB ($10.5) per
annum per household. The result clearly shows that 79 % rural households are willing to pay
for the scheme. Therefore, despite these factors affecting the rural households” WTP, there is a
potential demand for the community based health insurance scheme. We suggest that, among
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others, to improve the quality of health care and to build up community awareness and trust on
the scheme management have paramount to enhance households’ WTP and hence, to expand
health insurance coverage.

Keywords: Community Based Health Insurance, Willingness to Pay, Double Bounded,
Calibration Strategy, Ethiopia

1. Introduction

Achieving universal and equitable access to quality health care requires a sustainable
financial resource that meets the health needs of the population, without causing
impoverishment. Such accesses can contribute to the attainment of development goals and
economic growth through improved health status (Ahuja, 2004). However, around 1.3 billion
people globally lack access to the most basic health care, while 100 million people are pushed
into poverty because of direct payments for health care services (Ejughemre, 2014).The
situation is more serious in developing countries and while governments still strive to tackle
poverty, the issue of health care financing for the poor has remained unsolved, which causes
vicious circle of poverty (WHO, 2005 and Weil, 2013). In addressing this issue, health
financing systems through general taxation and with the development of health insurance are
generally recognized as two important strategies to achieve universal health coverage (Carrin
et al., 2005).In tax-funded systems, the population contributes indirectly via taxes, where as
in health insurance systems (e.g. social health insurance and community based health
insurance) individuals, households and organizations directly pay the premium on the basis of
employee’s salary or means of income (Wiesmann, 2000).

Community based health insurance (CBHI), sometimes called community pre-payment
schemes, is widely accepted as viable option to increase both vertical and horizontal equity in
health, specially in the rural area of developing countries (Ejughemre, 2014).The reasons
behind for encouraging CBHI schemes are its particular role to reduce financial barriers to
health care utilization and its redistributive effects (Binam et al., 2007). Among others, South
Korean, Ghana and Rwanda are best example to take lessons from developing countries,
while South Korea is often cited as a success story for its rapid achievement of universal
health coverage through national health insurance (Xu et al., 2010). However, in most African
countries, public and private health insurance covers almost exclusively the formal sector and,
therefore, achieves no more than 10 percent of the population coverage. As a result, having
majority of their population involving informal sector, number of African countries have been
implementing CBHI scheme (Noubiap et al., 2013 and Ejughemre, 2014).

In 2010, Ethiopia also introduced health insurance program with the mission to achieve
universal primary health coverage, i.e providing basic package of essential health service for
all Ethiopian. However, social health insurance is still on its preparation to start, while CBHI
scheme is at its pilot stage, and hence, national health insurance implementation is remaining
behind its goal (Anagaw et al., 2015). Based on health insurance guideline of the Federal
Ministry of health (FMoH), Amhara National Regional State (ANRS) had designed the
regional community based health insurance scheme which was begun in 2011 only in three
pilot districts, and till 2015 it had been expanding to 98 districts. Among these, Kewiot and
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EfrataGedm are the two pilot districts in north showa zone of the region, where CBHI scheme
was established in 2013.Eventhough the local governments have been striving to promote the
general benefit of the CBHI scheme, health insurance coverage is too low(only31% in 2015),
while high dropout rate was recorded in subsequent two years. Thus, it shows that the CBHI
scheme is less likely to sustain unless major improvements to be done which requires an
investigation on household’s willingness to pay for the scheme.

On the other hand, CBHI scheme is based on voluntarism (not obligatory),so that households
are assumed free to choose between pay and/or not to pay for the scheme premium. Moreover,
in principle it requires high community participation in all round including premium setting
(Defourny et al., 2008). However, households’ WTP in these districts was not assessed at all.
Thus, it was very important to examine rural households’ willingness to pay (WTP) for the
scheme in the study area, which required employing contingent valuation method (Cameron,
1988; Hoyos & Mariel, 2010 and Ejughemre, 2014).

In this regard, different empirical studies were conducted based on contingent valuation
method(CVM) to value households’(individual’s) willingness to pay for community health
insurance schemes(Binam et al.,2007;Ataguba,2008;0nwujekwe et al.,2009;Oriakhi et
al.,2012;Bukola & Usman,2013 and Tundui & Macha,2014). However, they used a single
bounded dichotomous choice (SBDC) and or another bidding game approach which are
considered statistically less efficient to elicit information about households’ actual WTP
(Champ et al., 2009). This study used double bounded format which is recently recognized as
statistically efficient to elicit stated preference of WTP. More specifically, the methodological
contribution of this study is the application of calibration method to control the hypothetical
bias inherent in the CVM method so that ex-post certainty calibration of ‘yes’ responses
yields a more efficient estimation (Loomis, 2013).

Therefore, this study assessed the voluntary and community based health insurance scheme,
aiming to investigate rural households’ WTP and to contribute for health insurance policy
environment. Specifically, the study had the following objectives.

e To describe households’ willingness to pay distribution (using both double bounded and
single bonded response) for CBHI scheme

e Toinvestigate factors affecting households’ willingness to pay for the CBHI scheme (using
double bounded dichotomous choice).

e To estimate the average amount of money that households’ are willing to pay for CBHI
Scheme.

2. Literature Review

A significant number of studies have been used CVM to estimate the WTP for CBHI scheme
in some rural areas of developing countries. So far, the review made on such literatures
focused on biding format, findings of WTP amount and its determinant factors are discussed
below.

Dong et al., (2004) examined households’ differential WTP (from 688 households (HHs)) for
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CBHI premium for themselves and for other household members in North West Burkenafaso.
It applied a bidding game elicitation format to collect WTP information. The report shows
that the mean WTP for insurance for themselves (=3575 CFA) was twice more than their
mean WTP as a whole (1759 CFA).Among other determinant variables, Age, Gender, income
and educational level were found significantly associated with WTP. It showed that the old,
the females, the poor and these with less schooling had a lower WTP than their counter parts
(young, males, rich and these with more year of schooling respectively). This result is similar
with the findings by Onwujekwe et al. (2009), conducted in Nigeria. The justification made
by the later is that males stated higher WTP amounts than females could be an income effect
because males generally earn more than females. It suggested that, those living in rural areas
tend to be less willing to pay than those in urban areas because the former earn less and
mostly depend on subsistence farming for survival.

Similarly, Binam et al.(2007) assessed households” WTP for CBHI scheme in Cameroon. The
study was employed biding game format to elicit information from households (n= 837). It
revealed that 67% of respondents were WTP for the CBHI scheme while the estimated
average WTP was 9840FAFA ($17) per year. Among others, household’s income level,
education, morbidity rate, Gender, community organization’s experience, household’s
perception of the medical staff attitude and the availability of essential drugs at the health
center were found significant variables determined WTP amount.

Ataguba (2008) also investigated households’ WTP for the CBHI in Nigeria. It was based on
unidirectional biding game type of elicitation format, which proposed the use of in-kind
payment in the form of Agricultural commodities. The result shows that quarterly average
WTP amount was estimated as N1010 ($7.77). Variables such as Gender, households size,
health status, quality of health care center, confidence in the proposed scheme, distance to the
nearest health center and wealth, were significantly determine how much households WTP
for the scheme. However, unlike many empirical studies (Binam et al., 2007, Adane et al.,
2014 and Bukola & Usman, 2013), it found that level of education has insignificant impact
on WTP.

Oriakhi et al. (2012) conducted a study on determinants of rural households’ willingness to
participate in CBHI scheme in Nigeria (Edo State).The finding revealed that 56.4 %( out of
360 samples HHs) expressed their willingness to participate in the scheme. It also reported
that household size and membership of the town association are key demographic factors,
while income, medical expense incurred, credit opportunities were found important economic
factors that significantly determine the rural households’ willingness to participate.

Another cross sectional comparative study in Nigeria was conducted by Bukola & Usman
(2013) with the objective to assess the WTP for CBHI scheme among 450 rural and 450
urban households (HHs) in Osum State. Using open ended elicitation format, this study found
that large number of rural households (82%) were WTP than urban households (51.6%),
while the estimated average WTP amounts are N721.7K per year and N1798.9k per year,
respectively. The study reported that size of household members, level of education, income,
distance to the health center, marital status, age and male gender are major factors contribute
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to households’ WTP for the scheme. The other important finding is that income variable is
negatively and positively associated with rural and urban HHs WTP, respectively. Age
variable also positively associated with the rural HHs WTP but negatively related with urban
households’ WTP.

Adane et al.(2014) assessed households’ maximum WTP for the scheme in Fogera district
found in North West of Ethiopia. The study employed double bounded format to assess
maximum WTP. Using multiple linear regression models, it revealed that 80% of households
were willing to pay for the scheme, while the mean amount of WTP was 187.4birr per year.
The study revealed that gender, households’ size, schooling experience, being farmer and
merchant household, were significantly associated the WTP.

Tundui and Macha (2014) investigated the effect of social capital on HHs WTP for CBHI
scheme in rural Tanzania. It used to unidirectional (single bonded dichotomous choice) biding
game to elicit information about households’ WTP (n= 274 HHs).The result shows that social
capital variables such as membership in social organization and network, Trust among
community members, Trust on scheme management, and income level are positively and
significantly related to WTP. On the other hand, unlike the pervious literatures, age of
household heads, education level, household size, and participation in health insurance are
found not affecting willingness to pay.

In general, these empirical studies were either based on open ended or closed ended biding
game (including iterative biding game) that follows SBDC type of elicitation formats. In this
regard, there is no absolutely correct and or universally accepted method to deal households
willingness to pay (for any nonmarket good/services). However, many authors agreed on that
the SBDC methods yields statistically less efficient to explain the actual WTP as compared to
DBDC format (Champ et al., (2009)). These studies also couldn’t address the hypothetical
bias that most often leads to an over estimation of WTP. The results may, thus, not be fully
reliable for policy purposes (Kedir, 2011 and Loomis, 2013).

3. Methodology and Data
3.1 Data Source

This study is based on a household survey using structured survey instruments (i.e interview
questionnaires) to obtain desired data. Hence, it used solely primary data source.

3.2 Sampling Strategy

The study populations are all rural households who are currently living in these two pilot
districts. In order to gather quantitative data, the list of totality of households in those two
districts was considered as sample frame for the study, so that representative sample
households were chosen. However, CBHI scheme is designed for whom only involved in
informal sector.Hence, respondents who are working in the formal organization were
excluded from the study. Beside, these two districts have similar socio-economic
characteristics. Therefore, the sample size was calculated using single population proportion
formula (Singh, 2007). In order to obtain these sample households, multi-stage sampling
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technique was employed as following. First stage, simple random sampling method was used
to select sample ‘kebele’® administrations. Therefore, taking the list of kebeles from each
district as a sample frame, twelve Kebeles (six kebeles from each district) that accounts 32%
of the total kebeles were randomly selected out of 38 total kebeles (18 in Kewiot and 20 in
EfrataGedm).In the second stage, sample households were selected using systematic random
sampling method.

3.3 Method of Data Collection

Quantitative data was collected from sample households through face-to-face interview.
Structured questionnaire was prepared in English and for the purpose of easy communication
during interview, the guestionnaire was translated to local language ‘Ambharic’, then back to
English to ensure the consistency of language during data analysis. Before launching the final
study, a pilot study was conducted. It had two objectives: (1) To test the design of the
questionnaire (reliability and validity) and (2) To draw information of the relevant initial bid
vector (described in section 3.4).

Therefore, content validity approach? was employed to validate the research instrument,
while reliability was tested using Cronbach’s alpha, which is a common way of computing
correlation values among the questions on instruments.The standardized test of alpha
coefficient was found 0.9223 which shows the research instrument is reliable enough. The final
face to face interview was took place from February 15, 2016 to May 25, 2016. A total of 422
questionnaires were administrated through face-to-face interview among sample households.
Then, after discarding a few incomplete responses, a total of 392 questionnaires remain for the
analysis. Thus, the response rate was 93%.

3.4 Elicitation Format and Bid Design

Double bounded dichotomous choice (DBDC) model with follow up certainty question
introduced by Champ et al. (1997) was used in this study, which requires setting a series of bid
intervals so that respondents could be asked yes or no questions for both lower and upper bids.
Here, the critical issue is how to set the initial bid amounts on which the second bids can be
derived from. In this regard, some literatures suggest to use focused group discussion or to
conduct pilot study (Hanemann et al., 1991 and Kedir, 2011). Thus, pilot survey was conducted
among 50 households. After announcing the main objective of the pilot study, the maximum
amount of money they are willing to pay per year and other basic socioeconomic information
was collected using the first version of interview questionnaire. To fit the observed data points
to underlying probability distribution, nonparametric kernel density estimation was used as
shown by the figure 1 below.

LKebele’ is the lowest administrative body in Ethiopia which comprises at least population of 5000.
2Validity was traditionally subdivided into three categories: content, criterion-related and construct validity.
Content validity includes any validity strategies focus on the content of the test (Brown, 2000).
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Figure 1. Kernel Density Estimates of Stated WTP from the Pilot Survey, 2016

The range of response of maximum WTP with open ended question varied from100 to 350
Ethiopian Birr (ETB), with high concentration in the range between 120 to 200ETB. For the
observation greater than 200 and lower than 120, the bid values are associated with a low
probability density value. On the other hand, the mean value of maximum WTP responses
was found 164ETB, which is very close to 160 in the observation. Taking this observation as
reference, two observation from above and two observations from below with equal interval,
but in the range of higher kernel density® probability, were taken as first bid amounts.
Therefore, from observations around the mean, first bids were strategically set at ETB 120,
140, 160, 180 and 200, which were randomly allotted to sampled households in the final
survey, as recommended by Champ et al. (2009).

More specifically, these starting bids were varied per 84 interview questionnaires. The second
bid amounts were easily determined during the interview following the response of first bid.
It was half of the first bid if the respondent said “no”” and doubles if he/she said “yes” for the
first bid. The figure below represented the general bid design framework.

*Kernel density is a estimators approximate the density f(x) from observations on x(maximum WTP values in
this case).The data are divided in to none over lapping intervals, and counts are made of the number of data
points within each interval. In more general kernel density estimates, the range is still divided into intervals, and
estimates of the density at the center of intervals are produced (See Stata 11 Manual).
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“ WTP second lower bid(B2;) J
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=(Bli, +0) =(Bli, Bhi) = (Bli, Bhi) =(-o0, Bhi)

Figure 2.Bid Design and Households’ Actual WTP Intervals
3.5 Model Specification and Conceptual Framework

To specify WTP model, it follows the econometric model used by Cameron (1988). The
linear form of WTP function with two values (lower WTP and higher WTP) was used to
predict the interval data model and the mean WTP. Let denote unobserved individual
willingness to pay for the scheme as WTP;, a vector of predictor variables (included based on
the research question, theory and knowledge on the topic), which are demographic and
socioeconomic data, social capital attributes and health and health insurance related
information, as x; (see Table 1) and &; as a residual component following a normal distribution
with mean zero and standard deviation c. Then, the WTP function to be estimated could be
specified is:

WTPi = Xi'f + «i (D)
Where, Xi' are predictor variables & 8 represents coefficients including constant term.

Using double bounded dichotomous choice format, two subsequent bids were offered to
sample households. If individual sample household accepts (say yes) for the first bid
(prescribed in the questionnaire), a higher bid would be offered to him/her in the second
round question and vice versa. The outcomes of these two responses produce an interval for
the actual WTP of a sample household. Thus, the actual WTP is unobserved by the researcher,
rather distribute in three possible cases depending on the responses of the two bids offered.

Casel: “yes-yes” responses when WTP is above the second higher bid (B2y;) and lies in the
interval (Bli, +o0).

Case2: “no-no” responses when WTP is below the second lower bid (B2;;) and hence lies in
the interval (-co, Bhi).
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Case3: “yes-no” when the WTP is between first bid (By) and second higher bid (B2y), or
“no-yes” when the WTP is between the second lower bid (B2;;) and first bid (Bs). Here,
regardless the order of “yes-no” responses, the interval for WTP was set as (Bli, Bhi). Finally,
the probability associated to each case, respectively, was set as following (Thomas, 2007).

=1-® (ZL) (2)

, , Bli—Xi'
Pr(Bli < WTPi) = Pr <T < Zl)

Bhi- xi'
Pr(WTPi < Bhi) = Pr (Zi < TB) — O(Zhi) 3)

Bli — Xi' Bhi- Xi'
Pr(Bli < WTPi < Bhi) = Pr (—B <Zi< TB) = O(Zhi) — O(ZLi) (4)
Where, Bli denotes the lower bound, Bhi the higher bound of WTPi, Zis the standard
normal variable and @ (.) is the cumulative distribution function of the standard normal

distribution. The corresponding binary indicators can be denoted as:
IiYY =1 ifindividual i states “yes” twice, and zero otherwise
Ii"V =1 if individual i states “no” twice), and zero otherwise

[iYNOY) — 1 jf individual i states “yes” and “no” (regardless of the order), and zero
otherwise.

Due to nature of outcome variable WTP set as intervals observation, maximum likelihood
estimation method was employed (Williams, 2015). Therefore, the following log-likelihood
function was derived to be maximized for N independent observations, so that both § and o
have been estimated.

N
InL = Z[IiYN(NY). In(D(Zhi) — (ZLD)) + IV In(@(Zhi)) + 1Y In((1 — O(Z1)] (5)

=1

Households’ Sociodemography
characteristics

Social C_:apitz_il Households” WTP for Community
(Trust & recinrocity) Based Health Insurance Scheme

Health & health service related
issues

Households’ Annual Income
level (in birr)

Figure 3. Conceptual Framework for WTP Model
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3.6 Data Analysis

During and after the field survey, the quantitative interview questionnaires were checked for
missing responses and consistency of variables so that it was properly entered in SPSS
version 16 program. Then data was exported to Stata 11 statistical program for analysis.
Descriptive statistics was done to present the demographic and socio-economic
characteristics of respondents in relation with the outcome variable (WTP). Interval data
regression analysis at 95% confidence interval was done. Multicollinearity test* was also
conducted before estimation of the model, while robust option was used to minimize
hetroscedasticity. The model goodness of fit (R?) was found from “findit fitstat” online
command. The unconditional mean WTP corresponds to the intercept, was estimated when all
the explanatory variables have been removed from the model. It is the conservative way of
estimating mean WTP by removing the explanatory variables from the WTP function (Conroy,
2005).

4. Results and Discussion
4.1 Descriptive Statistics

In this study, a total of 392 households were successfully interviewed and remain for the
study analysis. The demographic data (in the Appendix-1) and the statistic result in table 1
shows that the majority of households (74.7%) are male headed, and the rest are females. One
hundred eight (27.6%) and one hundred fifty two (38.8%) respondents were, respectively, in
the age group of 31-40 and 41-50, while the mean age of respondents was nearly 44 years.
This was nearly similar with the study finding at 45 years average households’ age reported
by Adane et al. (2014) in the rural households of Fogera district of Gonder, Ethiopia. It is also
found that two hundred one respondents (61.5%) are Orthodox Christian, while 148(37.8%)
are Muslims followers.

The result also shows that the majority of respondents 87.2 % (n=342) are married, which
might not a surprising social aspect in almost all rural community of Ethiopia. It also revealed
that 53 %( n=209) household heads had educational background at primary level (1- 6 grade),
16 %( n=61) had secondary level (above 6 grade), while nearly 31 %( n=122) were illiterates
(including informal education).One hundred eighty one (46.2%) and 131(33.4%) of rural
households in the study area, are composed of family size grouped to 3-5 and 6-8,
respectively. The mean amount of family size was found 5.7 which is slightly higher than the
national statistics average family size of 5, surveyed in 2008. Regarding the occupation,
majority of households (96%) were farmers and only 4% involved in the petty trading as their
main occupation. This indicates that in the study area the community source of income is
almost all depends on farming activities.

4Multicolinearity is when two or more regressors are highly correlated with each other that can affect their
influence on outcome variable. The value of VIF (variance inflation factor, the common way of testing
multicollinearity) is found 2.41, which is less than 10, indicates there is no multicollinearity problem among
regressors(Torre, 2007).
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Table 1. Descriptive Statistical Summary of Variables in the Study (n=392)

Variable Range Mean (Proportion) | Standard Deviation
Gender(gn) of Household Head Oto1l 0.747 0.435
Age(ag) 22 to 69 43.883 9.559
Formal Education(educ) Otol 0.689 0.463
Family Size(fams) 1to 12 5.755 2.281
Participation in Comm. Oto1l 0.725 0.447
Association(pcass)

Awareness about CBHI(awcbhi) Oto1l 0.663 0.475
Health Insurance Status (hhis) Oto1l 0.658 0.473
Household’s Trust Otol 0.583 0.493
on Scheme(hhts)

Family Health Experience(hhfhe) [Oto1 0.747 0.435
Health Service Quality Otol 0.492 0.501
Perception (hsgp)

Drug availability Oto1l 0.383 0.486
Perception (drgavp)

Household’s Annual 6660 to | 35331.61 13867.53
Income in birr(hhYi) 74200

Bidl 120 to 200 160 28.50
Bid2 60 to 400 269.489 103.20
yesnol Otol 0.788 0.409
yesno?2 Otol 0.260 0.439
Household’s Maximum 0to 330 213.444 72.12
WTP in birr

Source: Computed From field Survey, 2016

As shown in table 1 above, the study included social capital attributes, health and health
insurance related information categorized as dummy variable. Regarding social capital, it was
found that about 73% of respondents have been participating in community association
(mainly ‘eddirs’)°, and only 58% of them have trust on the management of the community
based health insurance program. About health insurance status, previously 66% of
respondents have been involved in the health insurance membership and equal proportion
also acquired enough awareness about the scheme. Majority respondents (75%) assured that
their family has been experienced ill health condition in last twelve months previous to
interview. As it affects their WTP, households were also asked their perception towards health
service quality (in terms of the whole medication to cure the ill health) and drug availability
in the nearby health facility. While 49% perceived quality health service provision, only 38%
of the respondents were perceived prescribed drugs are always available in the nearby health

Seddirs- are funeral associations in Ethiopia that ensure a pay-out in cash and in kind at the time of a funeral for
a deceased member of the family of a member of the group (Haile et al, 2013).
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facility.

Households’ annual income was approximated from self-reported income of different sources.
Regardless of large disparity of income (ranging from 6,660 to 74,200 birr), the households
average annual income was found 35,332ETB. Majority of respondents (79%) were
accepting the first bid offered (range 120 to 200 ETB) and, hence, it can be considered as the
percentage of households who are willing to pay for CBHI scheme. About 26% of
respondents were accepting the second bid offered (range 60 to 400ETB), out of which17%
and 9% were accepting the second lower and second higher bids respectively. After the
response for the two subsequent bids, households were asked to state their maximum WTP
amount. With minimum zero and maximum 330, the average value of maximum WTP is
found nearly 214ETB which is slightly higher than the estimated mean WTP from interval
data.

The figure below presents the aggregate demand curves for CBHI scheme, derived from the
yes responses for the first bids (panel a) and for the second higher bids (panel b). It indicates
that the percentage of ‘yes’ responses based on the first bids and second higher bids are both
downward sloping. However, panel (a) is flatter than panel (b), because relatively the higher
the bid price interval (twice the first bid), relatively the lower demand for the insurance. The
two curves implies that an inverse relation between the bid price and percentage of yes
response. It goes with theory of a downward sloping Hicksian demand function (Autor, 2010),
hence, health insurance scheme seams a type of “normal good”.

Panel (a) Panel (b)
0.08
0.2 @
D 2 N
% 15 ¥ 5 0.06
S % N\
$0.1 = 0.04 \
= L
.05 o 0.02
(@)
‘5 0 T T T 1 8) 0 I I\ I \
(5] ©
g 120 140 160 180 200 § 240 280 320
S First bid levels Second Higher bid levels

Figure 4. Aggregate demand curve for CBHI based on First bid and Second higher bid
responses

Figure 5 below also presented the WTP distribution which is the value of responses for two
bids as categories of interval data .The lower categories with negative infinity at lower limit
are these with “no-no” responses, while the upper categories with positive infinity at higher
limit are these with “yes-yes” responses. The remaining categories represent the ‘yes no’
responses regardless of the order. A close look of the percentage (above 10% value) indicates
majority of responses (n=274) were lied in the categories of responses with lower limit
ranges (120, 200) which is very similar with the result of the pilot survey and upper limit
ranges (240, 400). Thus, it can be generalized that 70% households revealed their WTP
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ranging between120 to 400ETB. This is also the range which consists of the estimated mean
WTP (211) (described under section 4.2.3).
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Figure 5.Respondents’ WTP by Interval data Categories
4.2 Econometric Model Analysis

Interval regression with ‘robust’ option was conducted to minimize potential hetroscadesticity
problem mostly inherent in cross sectional data, while direct hetroscadesticity-test was not
appropriate in maximum likelihood estimation (Wooldridge, 2002).The two dependent
variables of the study are defined by lower willingness to pay (Iwtp) and higher willingness
to pay (hwtp), for which the value of each observations was steamed from the responses
(calibrated) for first and second bids offered. The regression result for the interval data of
double bounded WTP model is shown in the table 2 below.

Table 2. Interval Regression (Estimation) Results

Interval regression Number of observation=392
Wald chi2(12)=1117.42

Log pseudolikelihood = -76.956783 Prob > chi2=0.0000
Coeffeicint Z- value P-value
(Robust Std.Err.)

Gender(gn) 16.770 (5.982) 2.80 0.005**

Age(ag) -0.284 (0.498) -0.57 0.569

Education(educ) 14.614 (5.392) 2.71 0.007**

Family Size(fams) 8.695 (2.113) 411 0.00***

Participation in Community 3.554 0.66 0.508

Association(pcass) (5.366)

Awareness on 26.349 4.55 0.000***

CBHI(awcbhi) (5.791)
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Households’ Insurance 10.983 2.04 0.041*
Status(hhis) (5.382)

Households’ Trust on 10.088 2.25 0.025*
Scheme(hhts) (4.493)

Households’ Family Health 24.168 3.96 0.000***
Experience(hhfhe) (6.099)

Health  Service  Quality 9.263 2.09 0.037*
Perception(hsqp) (4.431)

Drug Availability 5.004 1.04 0.298

Perception(drgavp) (4.804)

Households’ Annual 0.02 5.53 0.000***
Income(hhY;) (0.111)

Constant Term 42.727 (14.521) 2.94 0.003**
Sigma 19.525 (1.740)

Observation Summary: 16 left- Cencered observation 35 right — Cencered observation
0  uncencered observation 341 interval observation

* ** and *** denote statistical significance at 10%, 5% and 1% levels respectively.
4.2.1 Interpretations

The regression result shows that the log likelihood of the fitted model is -76.956783, which is
used in the LR-chi*2 test of whether all predictors’ regression coefficients in the model are
simultaneously zero (null hypothesis). Prob>chi®2= 0.0000 is the probability of getting
wald-chi2 statistic (or more), which would be compared with the specified alpha level (the
willingness to accept a type I error) set at 0.05.The Sigma (=19.5) that the ‘intreg’ reports is
equivalent to the standard error of the residual (Williams, 2015).In the observation summary,
the left cencered observation(n=16), right cencered observation(n=35) and interval
observation(n=341), respectively, represents the ‘no,no’, ‘yes, yes’ and ‘yes, no plus no, yes’
responses for the subsequent bids.

Thus, a p-value=0.000(< 0.05), tells us the WTP model as a whole is statistically significant
(i.e at least one of the regression coefficients in the model is not equal to zero). To state
differently, the LR-chi*2(df=12)° test indicates the null hypothesis of constant only model is
rejected, and hence, the alternative hypothesis of the full model is accepted. The close look to
the value of P>|z|, as compare with the significance level of 0.05, shows that explanatory
variables such as gender, level of education, family size, awareness of CBHI, previous health
insurance status, trust for the scheme management, family ill health experience, perception to
health service quality, and households’ annual income level are statistically significant
determinant of households” WTP for the scheme. Regarding the relationship of these socio
economic variables with the outcome variable (WTP), all have expected sign. Rounding one
digit, the regression equation can be set as:

LR (ch"2) = 2(L1 — L0), where L1 & LO are the maximum likelihood of full and constant only models
respectively (see Appendix-1).
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WTP = 42.7 + 16.8gn — 0.3ag + 14.6educ + 8.7 fams + 3.6pcass + 26.4awcbhi +
11hhis + 10.1hhts + 24.2hhfhe + 9.3hsqp + 5drgavp + 0.02hhYi

One important thing about interval regression, as opposed to other ordinal methods, is that the
interpretation of the parameters can be done the same as the way for the OLS estimation does
(William R., 2015). However, because the observed values for the outcome variable (WTP)
are intervals, not exact values, the effect of these coefficients are on predicted value of WTP,
not simply on the mean of observed values. Hence, interpretation of these coefficients is
made accordingly (i.e based on ceteris paribus).

A nominal variable gender (gn) is statistically significant. While other variables held constant,
as compared to female headed household, being male household head increases the predicted
WTP for the scheme by 16.8ETB. This may be as a result of income effect, due to the fact
that in most rural setting of Ethiopia, female’s income is highly dependent on male and or
earns money less than males. This finding is consistent with results obtained by Adane et al.,
2014, Binam et al.,(2007), Dong et al.,(2004), Bukola & Usman(2013) and Onwujekwe et
al.,(2009).

The model also shows that the household head education status (educ) is significantly and
positively affects the predicted amount of money they are WTP for the CBHI scheme. As
compared to these who did not have formal education, these who attended formal education
have 14.6 higher predicted WTP, holding other variables constant. This is in line with result
of the studies done in Cameroon by Binam et al., (2007), in North West Burkinafaso by Dong
et al., (2004) and in rural Nigeria by Ataguba et al.,(2007).

Households with larger family size are willing to pay a higher amount than households with
smaller family size. Ceteris paribus, the coefficient of family size (fams) shows that one extra
person join the household member increases the predicted WTP for the scheme by 8.7ETB.
This may be due to the fact that rural households always link the probable financial burden they
could face when their families seek medical treatment with the amount they are willing to pay
for the scheme. This is inline with the study conducted in Fogera district, ANRS of Ethiopia, by
Adane et al.(2014) and in Nigeria (Edo State) by Oriakhi et al.(2012).

The rural households in the study area, who are awared enough about the basic concept of
CBHI program (awcbhi), tend to be more willing than their counterparts. Holding other
variables constant, respondents’ with enough awareness have 26.4ETB more WTP than these
not awared households. This finding is consistent with the finding in rural Nigeria, reported by
Ataguba et al. (2007).

The respondents’ health insurance status (hhis) before interview is found positively influence
their WTP for the scheme. Holding other variables constant, it shows that the insured
households before interview have more WTP by 11ETB than these not insured. It was
inconsistent with Adane et al.(2013), probably due to the difference in the experience of
health insurance in terms of the time period since its establishment.

Households’ trust (hhts) towards the general CBHI program management is found significantly
and positively affects their WTP for the scheme. The coefficient indicates that, under constant
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condition in other predictors, respondents who have trust on the scheme management have
more WTP by 10.1ETB than these who are distrusted. This finding is similar with the study
finding in Nigeria conducted by Ataguba(2008) and in Tanzania by Tundui & Macha(2014).

Household family ill health experience (hhfhe) is found another important factor that positively
affects the amount of money they are willingness to pay for CBHI scheme. Holding other
variables constant, respondents whose family was experienced ill health in last 12 months
before interview revealed 24.2ETB higher predicted WTP than their counterparts. This result is
consistent what was fond in Cameroon by Binam et al.(2007) and in rural Nigerian by Ataguba
et al. (2007). Thus, perhaps, it implies that rural households traditionally linked their family ill
health experience with the likely health cost in the future, and hence, consistent with theory of
‘adverse selection behavior’.

The model also shows that health service quality perception (hsgp) is found another significant
variable affecting the amount respondent are willing to pay for CBHI scheme. Respondents
who perceived quality health service (provided by the near health facility), have 9.3ETB higher
predicted willing to pay for the scheme than these who don’t perceived quality health service,
while holding other predictor variables in the model constant. This was found consistent with
the study of Ataguba(2008) in Nigeria .

Households’ annual income (hhYi) is also found an important variable in explaining their
decision on the amount of willing to pay for the scheme. It shows that for one ETB increase in
households’ annual income, ceteris paribus, would increases the predicted WTP by 0.02ETB.
This finding is consistent with number of study findings including the study conducted in rural
Nigeria by Ataguba et al., (2007), in Cameroon by Binam et al., (2007), in Burkenafaso by
Dong et al., (2014) and in Tanzania by Mach et al., (2014). Thus, the amount households are
WTP for the scheme is an increasing function of their income level. This is due to the fact that
they have been traditionally linked to the ability to pay principle.

4.2.2 The Model Goodness of Fit

A way to find R?is the online “findit fitstat” stata command right after running the interval
regression which provides a number of measures of fit. The Maximum Likelihood pseudo-R?
reflects a significant improvement of the full model over the intercept only model. Therefore,
the WTP model having 72% explained variation is said to be reasonably fitted (see Appendix
-1).

4.2.3 Estimation of Mean Willingness to Pay

Interval regression without any predictor variables, actually the intercept is the only predictor,
gives the estimated mean WTP i.e constant value (Conroy, 2005). Accordingly, the estimated
result shows that the mean willingness to pay is found 211 ETB. This is less than the
predicted mean value of 216 (i.e Marginal effects after intreg, linear prediction = 216.26696
(see Appendix-1)).Therefore, as some literatures point out (Conroy, 2005 and Kedir, 2011) the
conservative way of mean estimation is preferred for effective policy design.
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5. Conclusion and Policy Implication

The findings of this study revealed that majority (79%) of the rural households in the study
area were willing to pay for CBHI scheme. The average amount of money, they are willing to
pay, was ETB 211($10.5) per household per annum. It is much higher than ETB 144, which
is the annual premium value designed for pilot strategy, for which households up to five
family members should pay. Therefore, it could significantly improve the source of health
care finance and, hence, encouraging to launch the national health insurance program.
However, the amount that households are willing to pay is found significantly associated with
family head gender, educational status, level of awareness about the scheme, family size,
level of trust households have on the scheme management, ill health experience in the family,
and households’ perception towards the quality of health care provision in the nearby health
facility, and their annual income.

From the finding, the following are important points to be considered in the policy
implication for the expansion of health insurance scheme. It needs health care quality
indication to be developed in to the contracts between health insurance scheme and health
service providers, so that health facilities could be monitored accordingly in terms of best
practice in health quality assurance and standard treatment protocols. This monitoring and
evaluation should be with incentives to promote quality care. It requires intensive awareness
creation and trust building programs in the community, particularly for those don’t have
formal education and also for these don’t insured before. The premium setting should take in
to account the rural households family size and their income sources, while selective strategy
to be include to support these female headed households not to be vulnerable groups in the
community.

For future researches, it is better to employ principal component analysis method following
wealth approach for estimation of income source of these rural households rather than
household’s self-estimated annual income used in this study. The study has also shows only
the temporal relationship between dependent and independent variables. Thus, the researcher
suggests comprehensive and long term prospective studies might provide better evidence in
assessing households’ willingness to pay or health insurance purchase.
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Appendix 1.Socio- Demographic data, Prediction, goodness of fit and mean estimation

1 Household Heads’ Socio- Demographic Attributes

Afttributes Frequency (n=392) Percentage (%)
Gender of the household head:
Male 293 747
Female 29 253
Age Group(in year):
18-30 39 10
31-40 108 27.5
41-50 152 388
51-60 76 194
>=h1 17 43
Marital Status:
Married 342 872
Single 22 56
Unmarried 28 71
Educational Status:
illiterate 122 31
primary(1-6) 200 53
secondary(7-12) 61 16
Fanuly Size Category:
<=2 37 94
3-5 131 334
6-8 181 462
>=9 43 11
Religion:
Orthodox 226 576
Muslim 148 378
Others 18 46
Main Occupation:
Farming 377 96
Petty trading 15 4
Amnnual Income group (ETB): 69 17.6
<=20000 170 434
20001-40000 142 36.2
40001-60000 11 28
>60000
Source: Computed from field survey, 2016
2. Marginal effects (prediction)
Marginal effects after intreg
y = Linear prediction (predict)
= 216.1574
variable dy/dx  std. Err. z Plz| [ 9% cCI. ] X
gn*|  16.77037 5.98221  2.80 0.005 5.04545 28.4953 747449
ag | -.2838114 .49852  -0.57 0.569 -1.26089 .693264 43.8827
educ*| 14.61414 5.39187  2.71 0.007 4.04627 25.182 .688776
fams 8.69532 2,11309 411 0.000 4.55374 12.8369  5.7551
pcass*|  3.554322 5.36651  0.66 0.508 -6.96384 14.0725  .72449
awcbhi*|  26.34874 5.79091 4,55 0.000 14.9988 37.6987 .658163
hhis*|  10.98308 5.38182  2.04 0.041 .434911 21.5312 .663265
hhts*|  10.08774 4.49263  2.25 0.025 1.28236 18.8931 .586735
hhfhe* |  24.16473 6.09869  3.96 0.000 12.2115 36.1179 .747449
hsgp*|  9.263044 4.43067 2.09 0.037 .579095 17.947 .494898
drgav¥| 5.004218 4.80414  1.04 0.298 -4.41173 14.4202 .382653
hhyi .0015725 .00028  5.53 0.000 .001015 .00213 35331.6

(*) dy/dx is for discrete change of dummy variable from 0 to 1
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3. The model goodness of fit (R?)

. fitstat

Measures of Fit for intreg of lwtpc hwtpc

Log-Lik Intercept Only: -319.692 Log-Lik Full Model: -76.957
D(378): 153.914 LR(12): 485.470
Prob > LR: 0.000
McFadden's R2: 0.759 McFadden's Adj R2: 0.715
Maximum Likelihood R2: 0.710 Cragg & Uhler's R2: 0.883
McKelvey and zZavoina's R2: 0.893
variance of y*: 3568.455 variance of error: 381.244
AIC: 0.464 AIC*n: 181.914
BIC: -2103.223 BIC': -413.814

4 Estimate mean WTP (intreg Iwtpc hwtpc)

Interval regression Number of obs = 392
LR chi2(0) = -0.00

Log Tikelihood = -319.69154 Prob > chi2 =
Ccoef. std. Err. z P>|z| [95% conf. Interval]
_cons 211.1384  4.065251  51.94 0.000 203.1706  219.1061
/Insigma 4.189742  .0493511  84.90 0.000 4.093015  4.286468
sigma 66.00573  3.257454 59.92029 72.7092

5. Calibration Scales and WTP Intervals

From the scales, please indicate how much you are certain to pay the amount you agreed (yes response)
Very Uncertain | Probably I can say Probably Certai | Very certain
uncertain (1) | (2) uncertain (3) | nothing (4) certain (5) n (6) @)
Response to | Response to second | Certainty level | Certainty level | Outcome | WTP interval
first bid(Bfi) | bid(B2li or B2hi) to first bid to second bid (Bli,Bhi)
yes yes - >=5 Yes-yes (B2hi,+o0)
- <5 Yes-no (Bfi,B2hi)
yes no >=5 - Yes-no (Bfi,B2hi)
<5 - no-no (-o0,Bfi)
no yes - >=5 no-yes (B2li,Bfi)
- <5 no-no (-0,B21i)
no no - - no-no (-0,B21i)

Note: for yes- yes responses, only the second higher bid response is calibrated because it seems logical

that these respondents at least they could certainly pay the first bid.
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