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Objective. To evaluate whether community-based health insurance (CBHI) protects
household assets in rural Burkina Faso, Africa.
Data Sources. Data were used from a household panel survey that collected primary
data from randomly selected households, covering 41 villages and one town, during
2004–2007(n = 890).
Study Design. The study area was divided into 33 clusters and CBHI was randomly
offered to these clusters during 2004–2006. We applied different strategies to control
for selection bias—ordinary least squares with covariates, two-stage least squares with
instrumental variable, and fixed-effects models.
Data Collection. Householdmembers were interviewed in their local language every
year, and information was collected on demographic and socio-economic indicators
including ownership of assets, and on self-reported morbidity.
Principal Findings. Fixed-effects and ordinary least squares models showed that
CBHI protected household assets during 2004–2007. The two-stage least squares with
instrumental variable model showed that CBHI increased household assets during
2004–2005.
Conclusions. In this study, we found that CBHI has the potential to not only protect
household assets but also increase household assets. However, similar studies from
developing countries that evaluate the impact of health insurance on household eco-
nomic indicators are needed to benchmark these results with other settings.
Key Words. Health insurance, Burkina Faso, instrumental variable, fixed effects,
assets

Burkina Faso is one of the poorest countries in the world with 43 percent of its
population living below the poverty line. As 90 percent of the population is
engaged in subsistence agriculture, cash flows of the households are unreliable
and subject to seasonal fluctuations. Households often find it impossible to
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pay for health services, especially before the rainy season. Households who
can pay and decide to visit a doctor incur out-of-pocket (OOP) expenditures
that can sometimes be catastrophic for them. This does not necessarily mean
that the OOP expenditures are large, but as the income of the households is
low, OOP expenditures can constitute a large proportion of their income,
thereby reducing funds available for basic needs like food, clothes, etc. (McIn-
tyre et al. 2006; van Doorslaer et al. 2007; Leive and Xu 2008). A study con-
ducted in 2000–2001 in this area found that 6–15 percent of the households
incurred health expenditures that can be regarded as catastrophic (Su,
Kouyaté, and Flessa 2006). In the absence of adequate cash savings, house-
holds often resort to selling assets, especially livestock, to pay for health care
costs (Sauerborn, Adams, and Hien 1996). This can have an added disadvan-
tage, as assets or livestock, such as plows or donkeys, could also assist the
household in agricultural production. Moreover, loss of livestock leads to
loss of their produce, for example, milk that could have been used for self-
consumption or sold in the market.

Expectation of large health care costs can induce households to delay
treatment or opt for self-treatment or traditional medicine, perceived as
cheaper options (Mugisha et al. 2002; Dong et al. 2008; Uzochukwu et al.
2008). Traditional medicine and self-treatment lead to delay in accessing care
from trained professionals. Makinen et al. (2000) estimated that in Burkina
Faso only 13 percent of those reporting ill visited a doctor. Delay in appropri-
ate treatment is likely to worsen illnesses. This can cause productivity and
income losses for the sick and the caregiver. It can also warrant urgent and
more costly treatment at the health facilities.

Against this backdrop, in Burkina Faso and in other countries in Africa,
where national health insurance programs were lacking, community-based
health insurance (CBHI) became popular in the 1990s. The aim of such
schemes is to facilitate access to health care and increase financial protection
against the cost of illness. Recently, many of these countries have shown an
interest to achieve universal coverage in the future. Some are contemplating
linking and expanding the coverage of the already existing CBHI schemes as
a step toward achieving this goal (Tabor 2005; Coheur et al. 2007). However,
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in spite of the increasing interest in CBHI, evidence on the impacts of such
schemes still remains mixed (Preker et al. 2002; Carrin 2003; Ekman 2004;
Palmer et al. 2004).

Two of the main reasons for this gap in evidence are methodological
challenges and lack of adequate data. For most of the schemes, enrollment is
voluntary. Simply comparing the level of outcomes between the insured and
the uninsured will generate biased results. This is because the insured and the
uninsured are not only different in terms of observed aspects, which can be
measured, but also in terms of unobserved aspects. Studies that fail to control
for these differences can give misleading program effects. There are methods
available to correct for this selection bias, but they require appropriate data.
For many of these schemes that function in a resource-poor setting, collecting
data to measure program impacts is not a priority. Hence, either the data is not
available or even if it is available, self-selection problem is not properly
addressed (Savedoff, Levine, and Birdsall 2006).

For a majority of the schemes when cross-sectional data were available,
propensity score matching (PSM) and instrumental variable (IV) approach
have been used. PSM, introduced in statistics by Rosenbaum and Rubin
(Rosenbaum and Rubin 1983, 1984, 1985), balances the observed characteris-
tics between the insured and uninsured at the pre-implementation level. The
extent to which this method can control for self-selection depends on the num-
ber of observable variables balanced. It does not correct for bias due to unob-
servable variables. Gnawali et al. (2009) used PSM and found that outpatient
visits were 40 percent higher in the insured group compared with the unin-
sured for the CBHI scheme in Burkina Faso. An alternative to PSM is the IV
technique. For a discussion of IV techniques, see Angrist and Pischke (2009).
In the absence of randomization or natural experiment (e.g., change in policy)
it is not always easy to identify an appropriate IV—a variable that determines
the insurance status but is not correlated with any other determinant of the
dependent variable. Jowett and Thompson (1999) used an IV technique to
study the effect of health insurance on treatment-seeking behavior in Vietnam.
Trujillo, Portillo, and Vernon (2005) applied both PSM and IVand found that
the Columbian subsidized health insurance program increased health care
utilization for the poor.

In few cases, when panel data were available, fixed effects (FE), differ-
ences-in-differences (DD), or IV has been applied (Angrist and Pischke 2009).
FE and DD correct for selection bias by canceling out the effect of any time-
invariant variables, but they do not correct for selection bias due to time-vary-
ing variables. FE controls for time-invariant variables at the individual or
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household level, whereas the DD corrects for differences at the group level.
Sepehri, Sarma, and Simpson (2006) used FE to analyze Vietnam's health
insurance scheme and concluded that it reduced OOP expenditures between
16 and 18 percent. If the schemes are introduced such that there are some areas
where insurance is introduced, but data are also available from comparable
controls, then DD can be applied. If comparable controls are not available,
studies have used PSM to control for observable pre-implementation differ-
ences and have then applied DD (Newman et al. 2002; Wagstaff and Pradhan
2005;Wagstaff and Yu 2007;Wagstaff et al. 2009). The IVmethod can also be
applied to panel data if an appropriate IV is available. Wagstaff and Lindelow
(2008) studied the impact of health insurance on OOP payments in China.
They used IVand FEwith IVmodels to control for self-selection.

Previous studies from developing countries have concentrated mainly
on health care costs that capture the immediate effects of CBHI incurred by
those who access health facilities. Other causal effects on household well-
being like on household assets have been rarely studied, and this article aims
to fill this gap in evidence.

The purpose of this study was to measure the impact of a CBHI on
household assets in Burkina Faso. CBHI was randomly offered to the villages
in the study area in a step-wedge cluster randomized community-based trial
(CRCT). In the context of CBHI, CRCT is rarely conducted in low-income
countries. In the past, similar CRCTs have been conducted in India and Mex-
ico (Ranson et al. 2006; King et al. 2007; Morris et al. 2007; Ranson et al.
2007). Availability of this rare experiment coupled with panel data, which is
also not commonly available from low-income countries, made it possible for
us to provide unbiased estimates of the impact of CBHI on household assets.

METHODS

The CBHI Scheme

A CBHI scheme, Assurance Maladie à Base Communautaire, was introduced in
the Nouna Health District (NHD), Burkina Faso in 2004 in a CRCT.
This area, with approximately 70,000 individuals spread over 41 villages and
Nouna town, was divided into 33 clusters: 24 rural (villages) and nine urban
(town of Nouna). Small neighboring villages that shared common ethnic and
kin ties were grouped together to form a single cluster. One sector of Nouna
town and another village were divided into two clusters each. Each year, 11
randomly selected clusters were to be progressively offered the opportunity to
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enroll into CBHI. The trial is described in more details elsewhere (De Allegri
et al. 2008). Due to practical and ethical considerations, the two larger regions
that were divided into smaller clusters were offered CBHI at the same time.
Therefore, for this study, we regarded them as two clusters instead of four.
Consequently, we counted 31 clusters instead of 33.

Enrolment into CBHI was voluntary. The unit of enrollment was a
household, but the premium was set on an individual basis: 1,500 CFA (2.29€)
for an adult and 500 CFA (0.76€) for a child (less than 15 years old), based on
prior feasibility and willingness-to-pay (WTP) studies (Dong et al. 2003; Dong
et al. 2004). The premiums were not enough to cover all the costs associated
with providing CBHI and extra funds were provided by the BurkinabeMinis-
try of Health and an international donor. The premium for the entire house-
hold was paid in one single installment, at the beginning of the year.
Membership had to be renewed yearly. To limit adverse selection, insured
were asked to maintain a 3-month waiting period during which they were not
entitled to receive CBHI benefits. Due to low enrollment among poorer
households, from 2007 onward, the premium was subsidized for the poor:
750 CFA (1.14€) for an adult and 250 CFA (0.38€) for a child.

The benefit package included a wide range of medical services available
in the public health facilities in the NHD. There were no copayments, deduct-
ibles, or ceiling on the benefits.

Data Sources

This study used data from the Nouna Health District Household Survey
(NHDHS), a household panel survey introduced in 2003, in the 33 clusters as
used in the CRCT. The sampling frame for the survey was provided by the
Demographic Surveillance System already operating in this region. A total of
990 households, that is, 30 households per cluster, were randomly selected to
be part of the NHDHS, approximately 10 percent of the population. This
sample size was estimated in advance to have a 90 percent power of detecting
an increase in health service utilization of one visit per year between the
insured and the uninsured. It was based on the assumption of 50 percent
enrollment rate.1 Sampling design is described in detail elsewhere (De Allegri
et al. 2008). We used data pertaining to years 2004–2007. We did not include
households for whom data on household assets were missing.

Every year, the NHDHS team interviewed household members to col-
lect data on demographic and socio-economic indicators, self-reported mor-
bidity, health care–seeking behavior, and insurance membership. Information
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on agricultural production, livestock, and durable goods ownership of the
household was also collected.

Prices of livestock and durable goods were collected by means of a
market survey in Nouna town in 2004, alongside the NHDHS data collection
period. Prices were collected from all the vendors in the market.

Variables

In this study, we modeled the effect of CBHI on household assets. NHDHS
provided the information on the quantity of assets, that is, durable goods and
livestock owned by the households. From the 2004 asset prices, we selected
the most commonmarket price for each asset. We then multiplied the quantity
with the price to get the value of household assets. We used the same price list
for all years.2

Even though in principle, the unit of enrollment for CBHI was the
household, this was not strictly enforced. Hence, there were instances when
some members in the household enrolled, whereas others did not. We there-
fore used the number of insured members in the household as our insurance
variable. Consequently, we used per capita household assets as the dependent
variable.

All variables that were considered in the analysis are described in
Table 1.

Descriptive Statistics

As described in Table 2, the sample decreased over the years. In 2003, 990
households were randomly selected, but our analysis is based on 890 house-
holds, 90 percent of the original sample. Number of households offered insur-
ance increased during 2004–2006, as CBHI was progressively offered to
more villages. From 2006, CBHI was offered to the entire sample.

During the study period, enrollment varied between 5 and 9 percent.
There was a steep increase in enrollment in 2007. Premium subsidies offered
to the poor households this year could explain this increase. Although enroll-
ment increased over the years, it remained low. De Allegri, Sanon, and Sauer-
born (2006a), De Allegri et al. (2006b), and Dong et al. (2009) highlight
possible reasons for low enrollment that include unit of enrollment being a
household, which made it difficult for larger households to enroll, premium
collected at one point in year, poor perception of quality of care at the health
facilities, and pre-assigned health facility. Enrollment rates were substantially
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lower than that predicted by the WTP study. Dong et al. (2003) mentioned
that the WTP technique itself could have overestimated consumers’ prefer-
ences due to starting point bias. The WTP scenario was also slightly different
from reality. It did not describe the premium collection process and did not
mention that the health facility would be pre-assigned.

As shown in Figure 1, the per capita household assets dropped by 0.1
percent during 2004–2007. From 2004 to 2005, there was a severe drop of 19
percent. The next 2 years, the households assets recovered: 7 percent increase

Table 1: Variable Definitions

Variable Definition

Dependent variable
Household assets
per capita †

ln (monetary value of goods and livestock owned by the household in
CFA/size) Goods: plow, bicycle, radio, television, and telephone
Livestock: poultry, sheep, goat, cattle, donkey, pig, and horse

Household characteristics
Insurance Number of individuals insured in the household
Chronic‡ Anymember in the household having a chronic illness. 1 = yes;

0 otherwise*
Size Number of individuals in the household
Age Age of household head in years
Ethnicity Ethnicity of the household head. 1 = Bwaba*; 2 = Dafing; 3 = Mossi;

4 = Peulh; 5 = Samo
Gender Gender of the household head. 1 if male; 0 otherwise*
Occupation Occupation of the household head. 1 = Agriculture/livestock;

0 otherwise*
Education Education level of the household head. 1 = can read/write; 0 otherwise*
Eligibility Household eligible for insurance. 1 = yes; 0 otherwise*
Subsidy Household eligible for premium subsidy. 1 = yes; 0 otherwise*

Village characteristic
VillageCluster 1 = villages offered insurance since 2004; 2 = villages offered insurance

since 2005; 3 = villages offered insurance since 2006
Literacy Proportion of individuals who can read/write in the village
Distance Average distance to the nearest health facility in kilometers
Health facility Nearest health facility from the village. 1 = Bourasso*; 2 = Dara;

3 = Goni; 4 = Koro; 5 = Lekuy; 6 = Nouna; 7 = Toni
Water Main source of water in the village. 1 = running water*; 2 = well;

3 = river/lake/pond
Town Location of households. 1 = Nouna town; 0 otherwise*

Time shock
Year 4 = 2004*, 5 = 2005, 6 = 2006, and 7 = 2007

*Reference category.
†Value of assets at the end of the insurance period (lead variable).
‡Chronic illness was defined as any illness lasting for at least 3 months at the time of the survey.
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in 2006, and 16 percent increase in 2007. The fluctuations in household assets
can be explained by the fluctuations in the economy of this region. In 2004,
Burkina Faso faced a drought and locust invasion (United Nations 2006a).

Table 2: Description of the Sample

Year

No. of
Insured

Households

No. of
Uninsured
Households

Total
Households

No. of Households
Offered Insurance
(Cumulative)

Insured Households

Sample*
Study

Population

2004 21 814 835 354 5.9% 5.2%
2005 35 747 782 628 5.6% 6.3%
2006 38 738 776 776 4.9% 5.2%
2007 65 686 751 751 8.7% 9.1%
2004–07† 95 874 890 890 6.3%

*Number of insured households/number of households offered insurance.
†For 2004–2007, the numbers are for the overall sample. Therefore, column 2 represents number
of ever insured households, column 3 represents number of ever uninsured households, and col-
umn 4 represents number of households ever included in this sample.

74,616 

60,212 
64,351 

74,544 

40,000 

50,000 

60,000 

70,000 

80,000 

90,000 

N=835 N=782 N=776 N=751

2004 2005 2006 2007

Figure 1: Mean Household Assets per Capita in CFA (2004–2007)
(1€ = 656 CFA)
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In 2005, the prices increased due to the low food production in 2004.
In 2005–2006, the harvest improved, whereas in 2007 the harvest was modest
(United Nations 2006b). In a subsistence agrarian region, households’ eco-
nomic indicators including asset are closely linked to agriculture production,
and so these fluctuations in household assets are not surprising.

Econometric Approach

We estimated three models:

1. Ordinary least squares (OLS) for 2004–2007
2. Two-stage least squares (2SLS) for 2004–2005 (simple OLS for comparison)
3. FE for 2004–2007

Our model can be described as follows:

HAitþ1 ¼ b0 þ Zi � b1 þ Xit � b2 þ Iit � b3 þ Yt � b4 þ ui þ eit ð1Þ

where i = 1,…,n represents households and t = 4, 5, 6, 7 represents years.
HAit+1 is a measure of household assets at the end of the insurance period
(lead variable); Iit denotes the insurance status; Zi is a vector of time-invariant
household characteristics (like ethnicity and gender of the household head)
and Xit is a vector of time-varying observed characteristics (like household
size); Yt denotes year dummies that capture time shocks; ui represents the
unobserved household effects; and eit captures the random shock.

We first estimated a simple OLS regression with no covariates. Concep-
tually, insurance status of the household may be correlated with important
omitted variables like household size and health status that may predict own-
ership of household assets. If these variables are not controlled, as in the case
of simple OLS, ^bOLS

3 will be biased, because it represents not only the effect of
insurance on household assets but also the effect of some of the omitted vari-
ables. We therefore re-ran the OLS with various household- and village-level
covariates that proxy for the omitted variables and observed the change in b3.

Even after controlling for observable characteristics of the household,
there may still be unobserved factors, ui, which may be correlated with both
insurance status and household assets. For instance, more risk averse house-
holds are likely to take insurance, and at the same time, risk aversion is
also correlated with ownership of household assets inducing a bias in the OLS
estimates of b3. We employed two different empirical strategies to deal with
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this problem, 2SLS that exploited the randomization of eligibility as an instru-
ment and FEmodel.

The 2SLS approach relied on the existence of an instrument that came
from the CRCT. The instrument “offer of insurance” or eligibilitywas (1) corre-
lated with insurance status (relevance) and (2) not correlated with other factors
determining household assets (validity). As eligibility was randomized, it was
not correlated with unobserved factors, ui, ensuring that we had a valid instru-
ment. We will show later that eligibility was also strongly correlated with insur-
ance status.

Two-stage least squares was split into two steps. In the first-stage regres-
sion, insurance status was regressed on all covariates and the instrument, Eit.

First-stage regression:Iit ¼ b5 þ Zi � b6 þ Xit � b7 þ Eitb8 þ Yt � b9 þWit

ð2Þ
Predicted value of endogenous Iit (Îit) calculated was used in the second

stage.

Second-stage regression: HAitþ1 ¼ b0 þ Zi � b1 þ Xit � b2 þ Îit � b3 þ Yt � b4
þ ui þ eit

ð3Þ

As Îit was not correlated with ui and eit by construction, the coefficient ^b2SLS3
gave the unbiased estimate of the effect of Iit onHAit+1

As eligibility differed among the households during 2004–2005 (in 2003
there was no CBHI and from 2006 CBHI was offered to the entire region),
this approach could be applied to only these 2 years.

The IV, eligibility, was tested for relevance by the first-stage F-statistic
that tests whether the endogenous regressor is weakly identified. F-statistic
should be above 10 for the IV to be relevant (Stock and Yogo 2002). We
included covariates in this model to reduce some of the variability in HAit+1 to
get more precise 2SLS estimates.

Standard errors in panel data models need to be adjusted for autocorre-
lation in the error term. This is generally done by adjusting for clustering at
the household level. In this model, as the IVwas dependent on village clusters,
we adjusted for clustering at the village-cluster level.

A drawback of the IV strategy was that we could only rely on observa-
tions for 2004 and 2005 leading to rather imprecise estimates. We therefore
also estimated a FE model covering the whole period, 2004–2007. An FE
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model takes advantage of the panel nature of the sample, that is, repeated
observations of households. Using repeated observations, the unobserved
time-invariant characteristics were essentially differenced out by estimating
the following equation:

HAitþ1 �HAi ¼ ðXit � �X Þ0b2 þ ðIit � �I Þ0b3 þ ðYt � �Y Þ0b4 þ eit � �e ð4Þ
where the bars over variables indicate their within-household average.
Observed Zi was not explicitly included because in a FE model, household-
specific dummy variables were created that captured all time-constant varia-
tion—observed and unobserved. Hence, FE assumed that the self-selection
was due to characteristics that were constant over time. This is a limitation of
this model. There could be time-varying omitted variables correlated to Iit.
Health status was one such variable that could influence the insurance status
of the household.We included the variable chronic to capture this.

RESULTS

OLS (2004–2007)

Table 3 columns 1 and 2 show the results for the OLS models—without cova-
riates and with covariates. When covariates were included, the coefficient for
insurance decreased from 0.058 to 0.045, that is, insurance increased per cap-
ita household assets by 5.9 percent (=e0.058) according to the first model, and
by 4.5 percent (=e0.045) according to the second model. The first model suf-
fered from omitted variable bias, whereas the second model corrected for
some of this bias.

2SLS (2004–2005)

Table 3, columns 3 and 4, present the OLS and 2SLS results for 2004–2005.
All variables mentioned in Table 2 except subsidy that came into effect only in
2007, were included in both models. Eligibility was included in only 2SLS as
an IV. The IV passed the tests for relevance (F-statistics = 16.47), implying
that the IV was strongly correlated with insurance.

According to OLS, insurance had no significant impact on per capita
household assets. In the 2SLS, insurance had a positive effect on per capita
household assets at 10 percent significant level, that is, insurance increased per
capita household assets by 24.6 percent (=e0.22) on an average.
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With regard to other key covariates, household head employed in agri-
culture or livestock rearing (�0.104, 1 percent significance) and bigger house-
holds (0.114, 1 percent significance) were found to have a significant
association with per capita assets as per the OLS model, these variables were
found to be insignificant in 2SLS. The year 2005 was associated with a drop in
household assets that affected all households in the region (�0.192, 1 percent
significance). As expected, education level of household head was positively
associated with household assets (0.273, 1 percent significance). In 2SLS,
villages where wells were the main source of water, when compared with run-
ning water, were associated with lower per capita household assets (�0.480,
1 percent significance). This was because wealthier villages have access to run-
ning water in this region.

FE (2004–2007)

Table 3 column 5, shows the FE results for the entire period 2004–2007.
According to this model, insurance increased per capita household assets by 1
percent at 10 percent significant level. Household size and yearly fluctuations
were associated with significant changes in per capita household assets. Com-
pared with 2004, household assets dropped significantly in 2005–2006 and
improved by 2007. Households who were offered the premium subsidy and
households with at least one member with a chronic illness were found to have
a positive association with per capita assets, although insignificant.

DISCUSSION

Discussion of Results

The objective of this article was to measure the impact of CBHI on household
assets in Burkina Faso.We used different strategies to control for selection bias
—OLS, 2SLS, and FE. The last two models, 2SLS and FE, depend on differ-
ent assumptions. FE assumed that unobserved characteristics were time-
invariant and 2SLS used an IV which came from randomization. All three
models led to the same conclusion that CBHI in the NHD protected house-
hold assets. Specifically, the models predicted that CBHI increased household
assets.

The impact of insurance estimated by OLS and FE was much smaller
than the one projected by 2SLS. This difference can be attributed to the
fact that they analyzed different time periods. 2SLS considered period
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2004–2005, which was financially hard for this region because of low agricul-
tural production and rising prices. This period also saw an increase in illnesses.
In 2004, 18.3 percent individuals reported being sick3, whereas this number
increased to 25.7 percent the following year. In this context, insured house-
holds were protected from financial shocks related to medical costs. Clustering
of financial shocks (loss in agriculture production and medical costs) for the
uninsured during this period could explain why the per capita household
assets improved significantly for the insured when compared with the unin-
sured. For FE, even though the yearly fluctuations in per capita household
assets were large, the change in mean per capita household assets during
2004–2007 was very small (see Figure 1), which matches the estimated aver-
age increase of 1 percent per year for the insured. The OLS with covariates
model predicted an increase of 4.5 percent, which is much more than that pre-
dicted by FE. OLS controlled for selection bias only due to the observable
variables included in the model. However, FE controlled for the observable
variables in the model as well as all unobserved or unmeasured time-invariant
variables.

Even though it could be expected that the impact of CBHI in 2004–
2005 was greater than in other years, at first glance an increase of 24.6 percent
may look like a fairly large impact. However, in this region with per capita
household asset averaging at 67,650 CFA (103€) for 2004–2005, this increase
would amount to adding assets worth 16,642 CFA (25€)—that is the value of
approximately two goats. Consequently, the 1 percent increase during 2004–
2007 may not be significant in real terms; however, it clearly indicates that
CBHI has protected household assets.

For-profit health insurance schemes are generally expected to protect
household wealth. In our case, CBHI not only protected wealth but has also
shown to increase wealth in term of household assets. This could be because
the premiums are highly subsidized. The premium was set not to cover the
cost of providing CBHI but was fixed at what was considered to be affordable
in the community. In 2004, premiums covered only 53 percent of the consul-
tation and drug costs of the insured (for 2005, the corresponding figure was 61
percent). Hence, in 2004, 47 percent of the facility costs and the entire cost of
running the CBHI scheme were externally funded. This is true for many other
CBHI schemes in Africa (Tabor 2005). A second explanation could be that
the household assets considered in this analysis included livestock animals
that reproduce. By preventing the sale of these animals, CBHI could increase
household assets overtime.
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Due to lack of a comparable study that analyzed the impact of CBHI on
household assets, it is difficult to benchmark these effects with other schemes.
However, there are examples from neighboring countries where CBHI has
shown positive effects. Jütting (2004) found that CBHI in rural Senegal
increased health care utilization and reduced OOP payments. For hospitaliza-
tions, he found that members paid on average less than half the amount that
nonmembers paid even when this CBHI scheme, unlike in Burkina Faso,
included substantial copayments. Chankova, Sulzbach, and Diop (2008) stud-
ied CBHI schemes in Ghana, Mali, and Senegal, and found that CBHI pro-
vided protection against catastrophic expenditures related to hospitalizations,
as concluded by Jütting (2004). Franco et al. (2008) found that CBHI
increased utilization of modern health care for fever, diarrhea treatment in
children, and prenatal visits inMali. They also found that CBHI had a positive
effect on promoting preventive behavior—insured pregnant women and chil-
dren were twice as likely to sleep under an insecticide-treated net. These
effects of CBHI in increasing health care utilization, reducing health expendi-
tures, and providing financial protection can translate into cost savings for the
household. These savings if used for improving nutritional intake, sanitation,
and education can lead to improvements in health and productivity, which in
the long run can result into increases in household assets.

Policy Implications

Our study demonstrates that CBHI schemes have the potential to protect and
also increase household assets in resource poor settings. In particular, the
impact of CBHI can be significantlymagnified in turbulent times as was experi-
enced in our study area during 2004–2005 when there was a spike in illnesses.

Ill health and poverty feed into each other. Poor households have lim-
ited or no access to clean drinking water, sanitation, and adequate nutrition,
making them vulnerable to diseases. Health-related costs of medications, hos-
pitalization, and even loss in productivity further pushes them into poverty.
Successful CBHI schemes, by protecting and increasing household assets, can
work as a catalyst for breaking this vicious cycle of ill health and poverty.

Not all the schemes have been successful in providing financial protec-
tion to its members. The extent of financial protection provided by CBHI
schemes could depend on the benefit package, coverage, and copayment poli-
cies (Chankova, Sulzbach, and Diop 2008). Schemes, like the one in Burkina
Faso, that offer a comprehensive benefit package with minimum exclusions
and no copayments remove uncertainties at the time of illness and are likely to
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provide better protection to households. Chankova, Sulzbach, and Diop
(2008) cited high copayments for outpatient care that ranged between 25 and
50 percent as a possible reason why the CBHI schemes in Mali and Senegal
did not protect households from OOP expenditures relating to outpatient
care.

CBHI schemes are seen as possible mechanisms for reaching the house-
holds in the rural and informal sectors of developing countries that are not
covered by any government or employer provided health insurance. How-
ever, the premium that is affordable to the target population is not enough to
cover the costs. Hence, government or donor funds are crucial to cover the
extra costs as stressed by several others (Atim 1998; Carrin 2003; Zhang and
Wang 2008). If the schemes are to offer a comprehensive benefit package with
minimum exclusions and copayments, the need for external funds is even
greater.

Study Limitations

As CBHI enrollment was low, averaging 5–9 percent, our analysis might suf-
fer from small sample bias. This can bias the estimates of the 2SLS that used
an IV. In contrast, our IV passed the test for relevant. Also, as the IV was ran-
domly assigned, it should not be correlated to any determinants of household
assets and therefore should be valid. Second, the FE estimates did not correct
for self-selection due to time-varying variables. Critical variables like house-
hold size and a proxy for health status were included in the model to reduce
this bias. Third, there was high attrition in the sample. Originally, 990 house-
holds were selected, but our analysis was based on 890 households, 90 percent
of the original sample. Most of this attrition could be attributed to emigration
that ranged between 7 and 9 percent during this period (Sie et al. 2010).
Finally, the 2SLS and FE results were not statistically significant at 5 percent
level, but at 10 percent. This was because we applied very demanding tech-
niques to control for endogeneity, but despite using these techniques, our
results came close to statistical significance and were in line with the OLS
results.

CONCLUSIONS

This study shows that CBHI schemes could have a broader impact beyond
increasing health care access and protecting households from catastrophic
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health care expenditures. CBHI schemes can also help to increase household
wealth in terms of assets and therefore can break the vicious cycle of poverty
and illness. The authors did not find a similar study demonstrating this effect
in developing countries. Hence, further research is needed to validate these
findings across different settings.
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NOTES

1. This assumption was based on a priorWTP study (Dong et al. 2003).
2. We did not explicitly adjust for inflation. We created year dummies that captured all

yearly shocks including inflation.
3. Individuals who reported being sick during the last month at the time of the survey,

excluding chronic illnesses, were regarded as sick.
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