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Abstract  The main purpose of this paper is to develop nonlinear models that estimate the probability of a household's 
access to basic infrastructure services (i.e., potable water, water for general use, sanitation and electricity) and the odds ratios 
on access to these basic services. The unit of analysis is primarily the households of one community in Southern Philippines 
where a relocation site was built and developed in early 2012. This relocation site accommodated more than 500 families of 
displaced survivors from the severe flood caused by Typhoon Washi that hit Southern Philippines in December, 2011. 
Fourteen months after, a survey was conducted among 629 households from the host community and the relocation site. The 
microdata analysis, using logistic regression and odds ratios, resulted to four significant nonlinear models to estimate 
households' access to basic infrastructure services. The nonlinear models show that poor households among the residents of 
the barangay and those from the relocation site, have less chances of availing the basic infrastructure services. For access to 
potable water, the odds ratios of the poor households is almost 3 times lower than non-poor households. However, households 
from the relocation site have higher odds ratio on access to sanitation, almost 24 times higher than those households of the 
host community. These findings indicate that households in the relocation site were better served than the host community 
considering access to some basic infrastructure services, pointing to the need of an inclusive access to basic services not only 
among the households of the relocated survivors but also the poor residents of the host community. 
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1. Introduction 
1.1. Background 

When Typhoon Sendong hit Southern Philippine in 
December of 2011, it caused severe flooding to different 
areas including a highly urbanized city in the country. 
Hundreds died and thousands of families were displaced. 
The city government relocated the survivors to different sites, 
usually to upland areas. One of these areas hosted more than 
500 households. The entry of more than 500 displaced 
families to the community poses a big challenge to the 
capacity of the local government unit to provide basic 
services to both the relocated survivors and the host 
community residents. These basic services, among others, 
include water, sanitation and electricity. However, not all 
have easy access to these basic services. Oftentimes, the 
ability of a household to access basic services is shaped by its 
inherent characteristics [1].   
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1.2. Objectives of the Study 

More than a year after the displaced survivors have settled 
in a relocation site, a survey was conducted among 
households from one relocation site and its host community 
to find out their access to basic infrastructure services. More 
specifically, this paper identifies circumstance variables, 
using the logistic regression analysis, that raise or deter a 
household's access to basic infrastructure services. The 
analysis is guided by the following objectives: 1) to develop 
nonlinear models that estimate the probability of a 
household's access to basic infrastructure services, i.e., 
potable water, water for general use, sanitation and 
electricity; and 2) to determine the odds ratios of household's 
access to these basic services. 

2. Materials and Methods 
2.1. Setting, Sampling Procedure and Participating 

Households 

The estimation of nonlinear models for household's access 
to basic infrastructure services utilizes a microdata obtained 
from a survey conducted from January to February, 2013 in 
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Barangay Lumbia, 13 to 14 months after Typhoon Sendong. 
This barangay is located at the southernmost part of Cagayan 
de Oro City, 11 kilometers away from the city with 174 
meters elevation above sea level. One relocation site is built 
in this barangay in early 2012 to accommodate hundreds of 
displaced families due to Typhoon Sendong. The barangay 
has strong partners in the development of the relocation site. 

The data gathering procedure made use of the systematic 
random sampling in selecting participating households. 
Systematic random sampling assumes that the population 
elements are ordered in some fashion. Using Cochran's 
sample size estimation [2], the sample size of the survey was 
n=629 from a population of N=3831. The ratio N/n (=k) was 
also used to obtain the sampling interval. A random number 
is selected between 1 and k inclusively, every kth household 
in the population is then included in the survey. 

Information on the households' circumstance variables 
and access or non-access to basic infrastructure services 
were gathered through direct interviews using the 
Community Based Monitoring System [3] upon the approval 
of the Barangay Council. The respondent for each 
participating household is the household head or his/her 
representative. 

2.2. The Logistic Regression Analysis 

One of the most popular approach to modeling binary 
responses is the logistic regression. Logistic regression 
forms a best fitting function using the maximum likelihood 
method, which maximizes the probability of classifying the 
observed data into the appropriate category given the 
regression coefficients [4]. In this study, the logistic 
regression analysis was done using a standard statistical 
software [5]. 

There are characteristics in logistic regression that would 
allow researchers to undergo a deeper analysis of macro or 
micro data sets. These are embodied in its assumptions: a) 
logistic regression does not assume a linear relationship 
between the dependent and independent variables; b) the 
regressors need not be interval, nor normally distributed, nor 
linearly related, nor of equal variance within each group. 

The Logistic regression model is given as follows;  
logit(p)= α + β1x1 +...+ βkxk              (1) 

and the probability (p) estimate is shown below:     
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where x1...xk refer to the k indepedent variables. The 
significance of each of the β coefficient is based on the Wald 
statistic, as follows: Wald = [β/s.e.B]2 which has a Chi-square 
( 2χ ) distribution with df=1. 

Furthermore, one form of inference that is accomplished 
using logistic regression is derived from the use of the odds 
ratio. The odds ratio is designed to determine how the odds 
of success, (p)/(1−p), increases as certain changes in 
regressor values occur [6]. 

The logistic regression is only one of the popular methods 
used to analyze binary responses [16]. It generates the same 
results with that of probit analysis. However, the latter is 
commonly used in the analysis when the data is assumed to 
be normally distributed. 

3. Results and Discussion 
3.1. Results 

The statistical analysis is guided by the objectives set forth 
earlier. The presentation begins with the descriptive statistics 
of the circumstance and response variables and 
multicollinearity diagnostics. The subsequent presentations 
follow the sequence of the objectives taking into account the 
order of the response variables (y1, y2, y3, y4); first the 
nonlinear model then followed by the odds ratios of each of 
y1, y2, y3, and y4. 

Generally, the barangay households have 4 to 5 members 
with a mean of almost 16 years of stay in the barangay. The 
highest educational attainment of the household heads and 
the spouses is at the secondary level. In terms of poverty,  
39% of the households in the barangay are categorized as 
poor while majority of the households are in the nonpoor 
category. The later maybe due to more than five housing 
subdivisions that are popular and affordable to the middle 
class families. The same trend of percentage distribution is 
reflected in the households access to basic infrastructure. 

Table 1.  Descriptive Statistics of Circumstance Variables (n=629) 

Quantitative 
Circumstance Variables 

 
mean 

 
sd 

 
cv 

Qualitative 
Circumstance Variables 

 
Category 

 
Percent 

X1:HEQ 6.91 2.30 33.29  
X2: Poverty 

Poor 39.43 

X4:HHSize 4.63 1.97 42.55 NonPoor 60.57 

X5:HHYrs 15.61 16.95 108.58  
X3:Location 

Host Community 87.44 

X6:Labor Force Participation 90.47 21.93 24.44 Relocation Site 12.56 
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Table 2.  Descriptive Statistics of Response Variables (n=629) 

Response Variable Category Percent 

Access to potable water (y1) 
y1 = 0 (hh has no access) 32.75 

y1 = 1 (hh has access) 67.25 

Access to water for for general use (y2) 
y2 = 0 (hh has no access) 37.20 

y2 = 1 (hh has access) 62.80 

Access to sanitation (y3) 
y3 = 0 (hh has no access) 14.31 

y3 = 1 (hh has access) 85.69 

Access to electricity (y4) 
y4 = 0 (hh has no access) 37.04 

y4 = 1 (hh has access) 62.96 

hh: household 

Table 3.  Multicollinearity Diagnostics 

Circumstance 
Variables 

Multicollinearity Statistics 

Tolerance VIF 

X1:HHEQ 0.768 1.303 

X2:Poverty 0.802 1.246 

X3:Location 0.821 1.219 

X4:HHSize 0.915 1.092 

X5:HHYrs 0.790 1.265 

X6:Labor Force 0.950 1.052 

Results were generated using Using SPSS 17 

The Multicollinearity Diagnostics (Table 3) show the 
Tolerance and the VIF columns. These are both measures of 
multicollinearity among the variables (VIF stands for 
variance inflation factor). These show the degree to which 
each circumstance variable is explained by the other 
variables. Multicollinearity does not exist among the 
circumstance variables since all the tolerance values are 
higher than 0.10, and the VIF values are smaller than 5. 

3.1.1. Household's Access to Potable Water (y1) 

The response variable y1 is a dichotomous variable where 
y1=1 if the household has access to potable water, otherwise, 
y1=0. The logistic regression analysis started with the 
following six circumstance variables: x1=educational 
attainment of the household head and spouse (HHEQ), 
x2=poverty (where x2 =1, if household is poor, otherwise 
x2=0), x3=household location where x3=0, i.e., a household 
of a resident in the host community, otherwise x3=1, i.e., a 
household of a survivor in the relocation site, x4=household 
size (HHSize), x5=years of stay in the barangay (HHYears), 
and x6=count of household members in the labor force. 

The initial results of the logistic regression analysis are 
shown in Table 4 where y1 refers to household's access to 
potable water. These findings indicate a highly significant 
model ( 2χ =149.9), based on the Omnibus tests of model 
coefficients for the statistical significance of the overall 
model. 

Table 4.  Initial Logistic Regression Analysis of Households' Access to 
Potable Water (n=629) 

Independent 
Variables B S.E. Wald df Sig Exp(B) 

X1:HHEQ 0.346 0.054 41.616 1 0.000 1.413 

X2:Poverty -1.036 0.204 25.729 1 0.000 0.355 

X3:Location 0.885 0.294 9.037 1 0.003 2.422 

X4:HHSize 0.134 0.052 6.524 1 0.011 1.143 

X5:HHYrs -0.015 0.006 5.995 1 0.014 0.985 

X6:Labor Force -0.006 0.005 1.412 1 0.235 0.994 

Constant -1.677 0.713 5.532 1 0.019 0.187 

Omnibus Tests of Model Coefficients: 
“Model Chi-Square” statistic = 149.9   where df=6 and prob <0.01  
* significant (0.01< p ≤0.05)           ** highly significant (p ≤ 0.01) 

Only one independent variable, the labor force 
participation, does not explain significantly household's 
access to potable water. This result may present a disconnect 
to the effect of employment of household members to better 
access of basic services. This may not be the case in this 
study. The nonsignificant result may be attributed to the 
behavior of the labor force participation(x6) as a variable. As 
shown in the descriptive statistics, the coefficient of 
variation, 23%, (mean=90.48, sd=21.93) would show that x6  
behaves almost like a constant and thus in the modeling 
process, the variation in y1 cannot be explained by x6 . In fact, 
among all the circumstance variables, x6 has the smallest 
coefficient of variation indicating its level of homogeneity. 
In the preceding models, x6 remains nonsignificant. 

Thus, a final logistic regression analysis was done with 
only the significant circumstance variables. These are shown 
in Table 5. 

The final logistic regression results of y1, as shown in table 
5, indicate a highly significant model ( 2χ = 148.46) with the 
inclusion of all the five significant circumstance variables.  
Model 1:  

logit(py1 ) = -2.27 + 0.35x1 - 1.06x2 + 0.88x3 
+ 0.14x4 - 0.02x5                  (3) 
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Probability Estimate 1: 

51 2 3 4

51 2 3 4

-2.27 + 0.35x  - 1.06x  + 0.88x  + 0.14x   - 0.02x

-2.27 + 0.35x  - 1.06x + 0.88x + 0.14x  - 0.02x  

 expp̂=
1 exp+

(4) 

Table 5.  Final Logistic Regression Analysis of Households' Access to 
Potable Water (n=629) 

Independent 
Variables B S.E. Wald df Sig Exp(B) 

X1:HHEQ 0.350 0.054 42.915 1 0.000 1.420 

X2:Poverty -1.055 0.204 26.831 1 0.000 0.348 

X3:Location 0.883 0.294 9.033 1 0.003 2.419 

X4:HHSize 0.144 0.052 7.811 1 0.005 1.155 

X5:HHYrs -0.015 0.006 5.965 1 0.015 0.985 

Constant -2.268 0.517 19.265 1 0.000 0.104 

Omnibus Tests of Model Coefficients: 
“Model Chi-Square” statistic = 148.46   where df=5 and prob <0.01  
* significant (0.01< p ≤0.05)            ** highly significant (p ≤ 0.01) 

These results indicate that a household's access to potable 
water is highly dependent on the following circumstance 
variables: educational attainment, poverty level, location, 
household size and household's years in the barangay. The 
two circumstance variables, educational attainment and 
household size contribute significantly to the increase in the 
log odds of households' access to potable water. For poor 
households (below the poverty line), there is a 1.06 unit 
decrease in the log odds on access to potable water 
controlling for the other variables. While for households in 
the relocation site, there is a 0.88 unit increase in the log odds 
for access to potable water holding the other variables 
constant. A household with the following characteristics: 6 
members, classified as poor, secondary level educational 
attainment of both household head and spouse and household 
has been in the relocation site for 1 year, has an estimated 
probability of 0.79 on access to potable water compared to a 
household of the same characteristics from the community 
where the estimated probability is 0.70.  

The odds ratios on access to potable water due to the 
different circumstance variables (x1, x2, x3, x4, x5) showed 
that households in the relocation site have a higher odds ratio 
on access to potable water is exp(B)=2.42, i.e. 2.42 times 
higher than those households in the community, holding 
educational attainment, poverty, household size and years of 
stay in the barangay constant. While the odds of poor 
households on access to potable water is almost 3 times 
lower than non-poor households, generated from 
Exp(B)=0.348 in table 5. 

3.1.2. Household's Access to Water for General Use (y2) 

The response variable y2 is a dichotomous variable where 
y2=1 if the household has access to water for general use, 
otherwise, y2=0. The initial logistic regression analysis 
include all the six circumstance variables: x1=educational 
attainment of the household head and spouse (HHEQ), 
x2=poverty (where x2 =1, if household is poor, otherwise 

x2=0), x3=household location (where x3=1 if household is 
located in the relocation site, otherwise x3=0, where 
household is from the community), x4=household size 
(HHSize), x5=years of stay in the barangay (HHYears), and 
x6=count of household members in the  labor force. The 
initial results are shown in Table 6. 

Table 6.  Initial Logistic Regression Analysis of Households' Access to 
Water for General Use (n=629) 

Independent 
Variables B S.E. Wald df Sig Exp(B) 

X1:HHEQ 0.282 0.048 33.840 1 0.000 1.325 

X2:Poverty -0.758 0.197 14.822 1 0.000 0.469 

X3:Location -1.391 0.297 21.974 1 0.000 0.249 

X4:HHSize 0.093 0.049 3.603 1 0.058 1.098 

X5:HHYrs -0.009 0.006 2.298 1 0.130 0.991 

X6:Labor Force -0.004 0.004 0.708 1 0.400 0.996 

Constant -0.783 0.655 1.429 1 0.232 0.457 

Omnibus Tests of Model Coefficients: 
“Model Chi-Square” statistic = 127.15   where df=6 and prob <0.01  
* significant (0.01< p ≤0.05)            ** highly significant (p ≤ 0.01) 

The logistic regression results in table 6 indicate a highly 
significant model ( 2χ =127.15). However, two circumstance 
variables, household years in the barangay and labor force, 
do not explain significantly household's access to potable 
water. Thus, a final logistic regression analysis was done 
with only the significant circumstance variables. These are 
shown in Table 7. 

Table 7.  Final Logistic Regression Analysis of Households' Access to 
Water for General Use (n=629) 

Independent 
Variables B S.E. Wald df Sig Exp(B) 

X1:HHEQ 0.302 0.047 41.262 1 0.000 1.353 

X2:Poverty -0.800 0.195 16.777 1 0.000 0.449 

X3:Location -1.231 0.276 19.949 1 0.000 0.292 

X4:HHSize 0.099 0.048 4.203 1 0.040 1.104 

Constant -1.435 0.426 11.364 1 0.001 0.238 

Omnibus Tests of Model Coefficients: 
“Model Chi-Square” statistic = 125.89   where df=4 and prob <0.01  
* significant (0.01< p ≤0.05)            ** highly significant (p ≤ 0.01) 

The final logistic regression results of y2, as shown in table 
2b, indicate a highly significant model ( 2χ = 125.89) with 
the inclusion of all the four significant circumstance 
variables. 
Model 2:   

logit(py2)= -2.67 + 0.30x1 - 0.80x2 -1.23x3 + 0.10x4   (5) 
Probability Estimate 2: 

1 2 3 4

1 2 3 4  

-2.67 + 0.30x  - 0.80x  - 1.23x  + 0.10x  

-2.67 + 0.30x  - 0.80x  - 1.23x  + 0.10x
expp̂=

1 exp+
(6) 
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Model 2 indicates that a household's access to water for 
general use is highly dependent on the following 
circumstance variables: educational attainment, poverty 
level, location and household size. The two circumstance 
variables, educational attainment and household size 
contribute significantly to the increase in the log odds of 
households' access to water for general use. For poor 
households (below the poverty line), there is a 0.80 unit 
decrease in the log odds on access of water for general use 
controlling for the other variables. For households in the 
relocation site, there is a 1.23 unit decrease in the log odds 
for access to water for general use holding the other variables 
constant. From the probability estimate 2, a poor household 
with the following characteristics: 6 members, secondary 
level educational attainment of both household head and 
spouse, and household is located in the relocation site, has an 
estimated probability of 0.25 on access to water for general 
use compared to a poor household of the same characteristics 
from the community where the estimated probability is 0.50.  

The odds ratios on access to water for general use due to 
the different circumstance variables (x1, x2, x3, x4) showed 
that households in the relocation site have lower odds ratio 
on access to this basic infrastructure, i.e., around 3 times 
lower than those households from the community, from 
Exp(B)= 0.292 in table 2b. The odds of poor households on 
access to water for general use is around 2 times lower than 
non-poor households holding the other variables constant, 
Exp(B)= 0.449 in Table 7. The results shown in table 7 
would indicate further that households in the community 
have higher access to water for general use compared to the 
households from the relocation site.  

3.1.3. Household's Access to Sanitation(y3) 

The response variable y3 is a dichotomous variable where 
y3=1 if the household has access to sanitation, otherwise, 
y3=0. The initial logistic regression analysis includes all the 
six circumstance variables: x1=educational attainment of the 
household head and spouse (HHEQ), x2=poverty (where x2 
=1, if household is poor, otherwise x2=0), x3=household 
location (where x3=1 if household is located in the relocation 
site, otherwise x3=0, where household is from the 
community), x4=household size (HHSize), x5=years of stay 
in the barangay (HHYears), and x6=count of household 
members in the labor force. The initial results are shown in 
Table 8. 

The final logistic regression results of y3, as shown in table 
8, indicate a highly significant model ( 2χ = 125.89) with the 
inclusion of all the four significant circumstance variables. 
Model 3:   

logit(py3)= -4.72 + 0.33x1 - 0.73x2 + 3.17x3 + 0.13x4   (7) 
Probability Estimate 3:  

1 2 3 4

1 2 3 4

-4.72 + 0.33x - 0.73x  + 3.17x  + 0.13x  

-4.72 + 0.33x  - 0.73x  + 3.17x  + 0.13x  
expp̂=

1 exp+
(8) 

Table 8.  Initial Logistic Regression Analysis of Households' Access to 
Sanitation (n=629) 

Independent 
Variables B S.E. Wald df Sig Exp(B) 

X1:HHEQ 0.332 0.053 39.870 1 0.000 1.394 

X2:Poverty -0.735 0.212 12.050 1 0.001 0.480 

X3:Location 3.052 0.442 14.683 1 0.000 21.148 

X4:HHSize 0.106 0.053 4.008 1 0.045 1.112 

X5:HHYrs 0.008 0.006 1.707 1 0.191 1.008 

X6:Labor Force -0.009 0.005 2.964 1 0.085 0.991 

Constant -3.906 0.827 11.364 1 0.000 0.020 

Omnibus Tests of Model Coefficients: 
“Model Chi-Square” statistic = 203.10   where df=6 and prob <0.01  
* significant (0.01< p ≤0.05)            ** highly significant (p ≤ 0.01) 

The logistic regression results in table 8 indicate a highly 
significant model ( 2χ =203.10). However, two circumstance 
variables, household years in the barangay and labor force, 
do not explain significantly household's access to sanitation. 
Thus, a final logistic regression analysis was done with only 
the significant circumstance variables. These are shown in 
Table 9. 

Table 9.  Final Logistic Regression Analysis of Households' Access to 
Sanitation (n=629) 

Independent 
Variables B S.E. Wald df Sig Exp(B) 

X1:HHEQ 0.325 0.051 40.670 1 0.000 1.384 

X2:Poverty -0.727 0.209 12.052 1 0.001 0.484 

X3:Location 3.169 0.427 54.979 1 0.000 23.789 

X4:HHSize 0.125 0.052 5.865 1 0.015 1.134 

Constant -4.715 0.647 53.140 1 0.000 0.009 

Omnibus Tests of Model Coefficients: 
“Model Chi-Square” statistic = 200.21   where df=4 and prob <0.01 
* significant (0.01< p ≤0.05)            ** highly significant (p ≤ 0.01) 

These results indicate that a household's access to 
sanitation is highly dependent on the following circumstance 
variables: educational attainment, poverty level, location, 
and household size. The two circumstance variables, 
educational attainment and household size contribute 
significantly to the increase in the log odds of households' 
access to sanitation holding the other variables constant. For 
poor households (below the poverty line), there is a 0.73 unit 
decrease in the log odds on access to sanitation controlling 
for the other variables. For households in the relocation site, 
there is a 3.17 unit increase in the log odds for access to 
sanitation holding the other variables constant. A household 
from the relocation site with the following characteristics: 6 
members, classified as poor, and a secondary school level 
educational attainment of both household head and spouse 
has an estimated probability of 0.79 on access to sanitation 
compared to a poor household of the same characteristics 
from the community where the estimated probability is 0.21.  
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The odds ratios on access to sanitation due to the different 
circumstance variables (x1, x2, x3, x4) indicate that 
households in the relocation site have higher odds ratio on 
access to sanitation, exp(B)= 23.79, i.e., almost 24 times 
higher than those households from the host community. The 
odds of poor households on access to sanitation is 2 times 
lower than non-poor households from exp(B)=0.484).  

In general, the results shown in table 9 further shows that 
poor households from the host community have smaller 
probabilities on access to sanitation compared to the poor 
households from the relocation site.  

3.1.4. Household's Access to Electricity(y4) 

The response variable y4 is a dichotomous variable where 
y4=1 if the household has access to electricity, otherwise, 
y4=0. The initial logistic regression analysis include all the 
six circumstance variables: x1=educational attainment of the 
household head and spouse (HHEQ), x2=poverty (where x2 
=1, if household is poor, otherwise x2=0), x3=household 
location (where x3=1 if household is located in the relocation 
site, otherwise x3=0, where household is from the host 
community), x4=household size (HHSize), x5=years of stay 
in the barangay (HHYears), and x6=count of household 
members in the labor force. The initial results are shown in 
Table 10. 

Table 10.  Initial Logistic Regression Analysis of Households' Access to 
Electricity (n=629) 

Independent 
Variables B S.E. Wald df Sig Exp(B) 

X1:HHEQ 0.313 0.070 39.870 1 0.000 1.367 

X2:Poverty -1.244 0.272 12.050 1 0.000 0.288 

X3:Location 20.252 4372.58 14.683 1 0.996 6.240E8 

X4:HHSize 0.113 0.066 4.008 1 0.089 1.120 

X5:HHYrs 0.012 0.007 1.707 1 0.102 1.012 

X6:Labor Force -0.004 0.006 2.964 1 0.577 0.996 

Constant -0.196 0.921 11.364 1 0.832 0.822 

Omnibus Tests of Model Coefficients: 
“Model Chi-Square” statistic = 93.87   where df=6 and prob <0.01  
* significant (0.01< p ≤0.05)           ** highly significant (p ≤ 0.01) 

The logistic regression results in table 4a indicate a highly 
significant model ( 2χ = 93.87). However, only two 
circumstance variables, educational attainment of the 
household head and spouse and household poverty explain 
significantly household's access to potable water. Thus, a 
final logistic regression analysis was done with only these 
significant circumstance variables included in the analysis. 
These are shown in Table 11. 

The final logistic regression results of y4, as shown in table 
11, indicate a highly significant model ( 2χ = 50.32) with the 
inclusion of the two significant circumstance variables.  
Model 4:  

logit(py4)= -0.56 + 0.27x1 - 0.93x2           (9) 

Probability Estimate 4:   

1 2

1 2  

-0.56 + 0.27x  - 0.93x   

-0.56 + 0.27x  - 0.93x
expp̂=

1 exp+  
   (10) 

Table 11.  Initial Logistic Regression Analysis of Households' Access to 
Electricity (n=629) 

Independent 
Variables B S.E. Wald df Sig Exp(B) 

X1:HHEQ 0.269 0.067 16.239 1 0.000 1.309 

X2:Poverty -0.932 0.256 13.301 1 0.000 0.394 

Constant -0.557 0.475 1.379 1 0.240 1.748 

Omnibus Tests of Model Coefficients: 
“Model Chi-Square” statistic = 50.32   where df=2 and prob <0.01  
* significant (0.01< p ≤0.05)           ** highly significant (p ≤ 0.01) 

These results show that a household's access to electricity 
is highly dependent on educational attainment and household 
poverty level. Educational attainment contributes 
significantly to the increase in the log odds of households' 
access to electricity. For poor households (below the poverty 
line), there is a 0.93 unit decrease in the log odds on access to 
electricity controlling for the other variables. A poor 
household with a secondary level educational attainment has 
an estimated probability of 0.73 on access to electricity. This 
is also true to a poor household in the host community and 
the relocation site.  

The odds ratios on access to electricity due to the 
circumstance variables educational attainment and 
household poverty level showed that poor households from 
the host community and the relocation sites have odds ratio 
of almost 3, meaning these poor households' access to 
electricity is 3 times lower than the non-poor households, 
holding the other variables constant. 

3.2. Discussion 

From the results of the logistic regression analysis, the 
models consistently show the following circumstance 
variables: educational attainment and household size to 
contribute significantly to the probability of household's 
access to the following basic infrastructure services: access 
to potable water and water for general use, access to 
sanitation and access to electricity.    

The educational attainment of household head and spouse 
is a function of a household's economic condition. Higher 
educational attainment would imply better economic 
condition, which is a household enabler to access basic 
infrastructure. The necessity for potable water, water for 
general use, sanitation and access to electricity is not only for 
households with few members but much more for large 
households. According to Koskei [7], households' access to 
safe drinking water and sanitation is closely related to 
household size and educational level of household head. 

The resulting models (Models 1, 2, 3, and 4) and the odds 
ratios also underscore the  fact that for access to potable 
water, the odds ratios of poor households is almost 3 times 
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lower than non-poor households. This result indicate 
inequality in access to sanitation. According to Son [8], 
inequality in access to basic services caused by 
circumstances is considered unjust and unacceptable, and 
should thus be reduced. However, between the host 
commnunity and the relocation site, households from the 
relocation site have higher odds ratio on access to sanitation, 
almost 24 times higher than those households from the host 
community. This is an indication of a better delivery of 
service to the relocation site, an outcome of better 
coordination and planning between the local government and 
its strong partners in the development of the relocation site. 
In fact, Xavier Ecoville, the relocation site, is supported by 
multigroups which include a Jesuit University. The later 
provided a multidisciplinary and a wholistic program that 
supported the relocated survivors.  

On the other hand, Model 2:  logit(p)= -2.67 + 0.30x1 - 
0.80x2 -1.23x3 + 0.10x4  indicated that households from the 
host community have better access in water for general use 
than household in the relocation site. Furthermore, the results 
indicated  a lower odds ratio among poor households on 
access to water for general use than non-poor households.  

The poor households from the host community and the 
relocation site have the same odds ratio in access to 
electricity, 3 times lower than the non-poor households. In 
the absence of electricity, households usually opt for 
kerosene lamps. This type of electricity replacement may 
cause eye irritation, coughing, and nasal problems and in 
some cases accidental kerosene poisoning [9]. The absence 
of electricity even for purposes of good lighting limits the 
productivity of household members, hindering the ability of 
household members to carry out basic activities at night or in 
the early morning, including household chores, reading and 
schoolwork [10]. Energy is essential for the provision of 
health care; clean water and sanitation; and reliable and 
efficient lighting, heating, and cooking [11].  

4. Conclusions 
In sum, the findings of this study revealed that 

circumstance variables namely: educational attainment and 
household size, significantly raise the probability of 
household's access to potable water and water for general use, 
access to sanitation and access to electricity (Model 1: 
logit(p)=-2.27 + 0.35x1 - 1.06x2 + 0.88x3 + 0.14x4  - 0.02x5 ; 
Model 2:  logit(p)= -2.67 + 0.30x1 - 0.80x2 - 1.23x3 + 
0.10x4  ;  Model 3:  logit(p)= -4.72 + 0.33x1 - 0.73x2 + 
3.17x3 + 0.13x4 ; Model 4:  logit(p)= -0.56 + 0.27x1 - 
0.93x2). The major deterrent to this access is poverty among 
households from the relocation site and its host community.  

Households of the host community and the relocated 
survivors have the same probability of access to electricity 
with the later having higher odds ratio on access to potable 
water, and sanitation, from 2 to 24 times higher than those 
households from the host community. These findings 
indicate that households in the relocation site were better 

served than the host community considering access to basic 
infrastructure services. The findings further imply that 
provision for basic services should not only focus on the 
relocated survivors but can be made inclusive of the poor 
households of the host community to strike a balance in 
access to basic services. 
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