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Abstract

The provision of credit has been considered as a stimulus to eco-

nomic growth in the global economy. The improvement in access to

credit services to households is seen as a method to alleviate poverty

and better the well-being of rural households around the country. Fi-

nancial services are mostly used by households to expand or start new

businesses and cushion themselves from various income shocks.

The investigator aimed to explore the various determinants of rural

household access to credit through a multinomial probit, probit and to-

bit models, given the robustness of the data. The study also established

how these determinants affect the access of credit by rural households.

The study determined that those who have attained some level of

education have a higher likelihood to access credit through a formal

source as compared to individuals with no education in rural areas. It

was also established that persons with low levels of education tend to

access informal sources of credit more than the formal ones. The study

additionally established that married couples borrowed more than un-

married individuals.
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1 Introduction

Most developing countries work towards poverty reduction. In order to realize
this, they put in place various measures. Reduction in poverty levels leads to
improved standards of living within the populous. According to [1], countries
in Sub Saharan Africa recorded extreme poverty levels of 41 per cent in 2015,
a reduction from 54 per cent recorded in 1990, a result of deliberate efforts by
African countries working on reducing poverty levels.

The provision of credit has been considered as a stimulus to economic
growth in the global economy. The improvement in access to credit services to
households is seen as a way to alleviate poverty and improve the livelihood of
households around the country. Financial services are mostly used by house-
holds to expand or start new businesses and cushion themselves from various
income shocks. It is evident that there is a strong demand for small-scale com-
mercial services in both savings and credit from low income households [2].
The high demand in credit accords policy makers the push to develop policy
frameworks that go towards improving of access to credit to households.

According to [3], financial access has been experiencing a global increase
over the past few decades. This rise could be attributed to the increase in
number of mobile phones and access to internet. Households can easily access
financial services at a click of a button for as long as there is internet connection
and mobile phone network. In Kenya, financial inclusion in households has
gone up from 26.7 per cent in 2006 to 82.9 per cent in 2018, according to
the Financial Access Household Survey (2019). Additionally, the report also
indicated that financial exclusion decreased from 41.3 per cent in 2006 to 11.0
per cent in 2018.

The 2019 FinAccess household survey also indicated that there was a de-
cline in financial health from 39.4 per cent in 2016 to 21.7 per cent in 2019.
The decline may be attributed to the continued rise of mobile app loan fa-
cilities that have increased access to financial services to households but are
largely unregulated. The result is an increase in bad debts that have seen
many households default on loans.

1.1 Formal Financial Sector

The development of the monetary system in Kenya brought about the aspect
of use of currency as a medium of exchange. Traditional banking involves the
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collection of deposits and lending of the same to those who need it. How-
ever, the formal financial sector has expanded beyond the traditional banking
system. This can be classified into Formal Prudential Financial Product and
service providers such as commercial banks, deposit taking SACCOs, capital
market intermediaries, Micro Finance banks and insurance providers. The
other category is the non-Prudential Financial Providers that includes mo-
bile wallet financial services services such as Airtel Money and M-Pesa, Na-
tional Social Security Fund (NSSF), National Hospital Insurance Fund(NHIF)
and Postbank. Other formal registered financial services that provided by
legally registered institutions or individuals and may operate through direct
government intervention. These services include Mobile Money Apps/Digital
Apps, Development Financial Institutions such as AFC, HELB, ICDC and
JLB, hire purchase companies, non-deposit taking SACCOs and credit only
Micro-finance Institutions (MFIs)

1.2 Informal and Excluded Financial Sector

Informal services are offered through different forms that are largely unreg-
ulated but usually have a well-defined and working organization structure.
Informal financial services can be provided by groups such as chamas, shop-
keepers and supply chain credit, employers and shylocks. Excluded financial
services involves persons who reported utilizing financial and credit facilities
exclusively through family members, friends and neighbors or keep cash in
secret hide outs.

2 Determinants of Household Credit

The study worked on a dataset of respondents who have loans and those who
do not. This kind of selection minimized any type of bias that may arise since
households with no loans may have a demand for it but may be left out from
accessing it.The amount of credit given to a household that an investigator
can discern is the result of the forces of demand and supply. For instance,
the ownership of assets can boost a household’s chance of getting a loan. The
same assets may be used by credit offering facilities as possible collateral hence
increasing supply of the service.

2.1 Probit and Tobit Models

The basic form for of these models is given by;

Y ∗i = β0 + β1Xi + εi (1)
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A utility model developed by [4] can therefore be deduced. We assume that
a consumer seeks to maximize their utility given the budget that they have.
They may have limited funds within their budget. It is also assumed that
households will seek to pick alternatives that give them the highest utility. This
is evidenced by the various sources of credit at the disposal of the consumer
and they at liberty to choose which ever they want. The preference of the
consumer determines which option they will take. If the utility index is high
enough, the consumer will apply for the loan. This could be given by;

Yi = 1 ifY ∗i ≥ 0 (2)

If the utility index given is not high enough according to the consumer, then
he or she is less likely to take up the credit;

Yi = 0ifY ∗i < 0 (3)

Pi = P(Yi = 1) (4)

= P(Y ∗i ≥ 0) (5)

= P(β0 + βix1i + εi ≥ 0) (6)

= P(εi ≥ −β0 − β1X1i) (7)

= 1− F(−β0 − β1x1i)where F is the c.d.f forε (8)

= F(β0 + β1X1i)if F is symmetric (9)

The two models differ in the selection of the cumulative density function

2.2 Probit Model

Variable yi, which is the outcome variable, is a random variable of Bernoulli
distribution that is discrete in nature taking either value 1 or 0. We have

P(yi = 1|xi) = F(xiβ)
P(yi = 0|xi) = 1-F(xiβ)
In this case, we have F being the cumulative distribution function obtained

from the standard normal distribution and coefficient β is the kx1 vector of
coefficients. Assuming we have a sample of identically and independently dis-
tributed input outcome variables (xi, yi) for observations i, ....N that is used
to estimate vector β

Additionally, assuming that the error in the utility index is normally dis-
tributed with mean being 0 and standard deviation being σ2

Prob(Yi = 1) = F

(
β0 + β1X1i

σ

)
(10)
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We can also express the equation as;

Prob(Yi = 1) = F

(
β0 + β1X1i

σ

)
=

∫ β0+β1X1i
σ

−∞
(11)

2.3 Tobit Regression

The tobit regression model is a regression model that is censored in nature. The
model estimates linear relationships between variables when there is either left
or right censoring in the dependent variable. Right censoring or censoring from
the right happens when there are desired values at or above some threshold.
Left or below censoring refers to censoring whereby value that fall at or below
a determined threshold are censored. For our study, censoring is done at the
lower limit of zero as this is where amount of household savings and borrowing
tend to be. The model can also have latent variable models that do not involve
binary dependent variables.

y∗i = xiβ + ε (12)

y∗i =

{
yi ifyi > 0

0 ifyi 6 0
(13)

where we have:
yi being the observed amount of borrowed credit
Y ∗i refers to an unobserved variable
β is a vector of an unknown parameter
Xi is the vector of independent variable influencing the dependent variable

yi
The probability model can be written as;

P(y = 0|x) = P(y∗ 6 0|x) = P[(y∗ −Xβ)/σ 6 (0−Xβ)/σ|x]

= P[z 6 −Xβ/σ|x] = Θ(−Xβ/σ) = 1−Θ(Xβ/σ) (14)

P(y > 0|x) = P(y∗ > 0|x) = 1−Θ(−Xβ/σ) = Θ(Xβ/σ) (15)

The model employed in this paper is made up one dependent and several
independent variables as follows;

Y ∗i = λ+ β1X1 + β2X2 + β3X3 + β4X4

+β5X5 + β6X6 + ....+ βnXn + ε
(16)

Where:
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Y ∗i refers to the dependent variable
λ refers to the coefficient of the constant
β1 to βn refer to the coefficients of the independent variables outlining the

magnitude and direction by which they influence the dependent variable.
ε is the error term
Variables X1 to Xn refers to the explanatory variables used in the model

2.4 Model Specification

In our study, we will be looking at different sources of credit as outlined in
the FinAccess Report, 2019. An individual is free to choose from any of the
below;

• Formal; commercial banks including mobile banking, microfinance banks,
insurance providers, capital markets, deposit taking SACCOs

• Formal others; mobile money, NSSF, NHIF, Postbank, mobile money
Apps, Hire Purchase, Development financial Institutions such as HELB,
Non- deposit taking SACCOs, and credit only microfinance (MFIs)

• Informal; groups such as chamas, employer, shopkeepers, shylocks

• Excluded; friends, family, neighbors or not using any alternative of fi-
nancial products and services.

Assuming that a household chooses a credit source with the highest utility,
we can now form a utility function.

The utility fuction can be given by;
Aij(Oij;Uij) = Bj(Oij : β) + εj
where;
i =1,2,3.....M j=1,2,3.....N
Oij refers to the detected characteristics of individual i and credit choice

from option j
Aij(Cij;Uij) represents individual i′s derived utility from a credit choice

from option j
Uij represents unobserved characteristics of individual i and credit choice

of option j
Bj(Oij : β) represents the relationship between the variables in the utility.
εj is the error term
Our model seeks to test the relationship among the probabilities of the

credit choice options. The estimated coefficients will be used to generate the
probabilities of individual choosing any of the given options. The probability
of individual i selecting alternative j is given as;
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P (yi = j) given j=1234 and i=1,2,3....n

j represents the different options while i denotes the particular individuals
from individual 1 to n.

3 Analysis

3.1 Introducing the Data

This study employed data from the FinAccess survey conducted in 2018 by the
Kenya National Bureau of Statistics (KNBS), the Central Bank of Kenya(CBK)
and Financial Sector Deepening Trust Kenya (FSD). The survey was household
based , targeting household individuals aged 16 years and above and designed
to provide national, regional and residence (rural and urban areas) level es-
timates. Sampling for the 2019 Survey utilized a two-stage stratified cluster
sampling design. This was geared towards providing valid and reliable esti-
mates at national level, regional levels and rural and urban areas separately.
The first stage entailed selecting 1000 clusters . The second stage involved
random selection of a uniform sample of 11 households (434 in urban and 566
in rural areas) in each cluster from a roster of households in the cluster using
systematic random sampling method.The third stage involved selection of the
individual at the household level using an inbuilt Computer Aided Personal
Interview (CAPI) KISH grid to select one eligible individual (16+ years) from
a roster of all eligible individuals in the household. All the selections were done
without replacement. The data has been weighted back to the population to
be representative at both the national level as well as at the regional levels.
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3.2 Descriptive Analysis

Figure 1: Sources of Credit in Rural Kenya

Figure 1 is a chart showing the percentage distribution among the four credit
sources. We can deduce that 17.57 per cent of individuals in rural areas are
excluded from access to credit. These be could individuals who reported using
financial products and services purely through friends, family, neighbours or
may have opted to keep money in secret hideouts. 29.15 per cent of individuals
in rural areas access credit through formal sources that include commercial
banks, micro finance co-operations and saccos. Additionally, 43.65 of people
in rural areas access credit through other formal sources that include mobile
money, postbank, non credit taking saccos and mobile money apps. Finally,
9.64 per cent of individuals in rural areas access informal sources of credit
which includes chamas, shopkeepers, money lenders and from employers.
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Figure 2: Financial health

Figure 2 displays the perception of people on weather they are financially
healthy or not. It shows that 88.22 per cent of individuals are not financially
healthy while 11.78 per cent reported that they were financially healthy.

3.3 Probit for Application of loan

Table 4 displays the probit regression model of results where the dependent
variable is whether or not one has ever attempted to borrow a loan but was
denied. The variable is categorical in nature with 1 for those who did borrow
but were denied while 2 indicating those who borrowed but were given a loan.
Dummy variables were then created for these two binary outcomes. The vari-
ables are 1 for those who applied but were denied and 0 for those who applied
but were not denied. The number of observations recorded was 4,992.

Those who have attained Primary Education are 1.4 per cent more likely
to apply for be denied credit compared to those who have no education. In-
dividuals with tertiary education also 1.4 percent more likely to apply and be
denied loan compared to those who have no education.

The model deduced is given below to four decimal points;

Y = −2.629 + 0.0019X1 + 0.0007X2 + 0.0000X3 + 0.0138X4

+0.0138X5 + 0.0138X6 + 0.0084X7 + 0.0086X8 − 0.0060X9 + 0.0026X10

(17)
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3.4 Multinomial Probit for Source of Income

Persons with primary education are 9.7 per cent more likely to be select credit
from formal sources compared to those who have not attained primary educa-
tion. Persons with primary education are 2.0 per cent more likely to acquire
credit from other formal sources compared to those with no primary educa-
tion. Additionally, those who have primary education are 6.0 per cent less
likely to secure credit from informal sources compared to those who have not
attained primary education. Persons with secondary education are more likely
by 10.6 per cent to acquire credit from formal sources compared to those with
no secondary education. The result also shows that individuals with secondary
education are 3.4 per cent more likely to gain credit from other formal sources
compared to those with no secondary education. Individuals with secondary
education are 5.2 per cent less likely to be access credit from informal sources
compared to those who have not attained secondary education. Individuals
with tertiary education are 17.9 per cent more likely to take credit from formal
sources when compared to those with no tertiary education. Comparatively,
individuals with tertiary education are 4.4 per cent more likely to obtain credit
from other formal sources compared with those who have not achieved tertiary
education.

The first model deduced is given below to four decimal points;

Y = −3.8577 + 0.0743X1 + 0.0082X2 − 0.0000X3 + 0.0098X4

+0.1086X5 + 0.1786X6 + 0.0249X7 + 0.23038 − 0.309X9 + 0.1248X10

(18)

The second model deduced is given below to four decimal points;

Y = −3.3954− 0.060426X1 + 0.002135X2 − 0.0000X3 + 0.0202X4

+0.0343X5 + 0.0444X6 + 0.0266X7 + 0.4837X8 + 0.2664X9 + 0.1638X10

(19)

The third model deduced from is given below to four decimal points;

Y = −2.1198− 0.0379X1 + 0.0021X2 − 0.0000X3 − 0.0596X4

−0.0527X5 − 0.0528X6 + 0.0034X7 + 0.2367X8 + 0.0391X9 − 0.0074X10

(20)

3.5 Probit estimation for financial health

Table seven displays the probit results for financial health as the dependent
variable against various explanatory variables. Financial health looks at the
monetary affairs of an individual. It can be described the ability of Individuals
to use financial products and services for running their daily needs, helping to
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achieve their life goals and protecting themselves from possible shocks that may
occur.One’s ability to run their daily financial obligations, risks and investment
can also important aspects of financial health.

Table 1: Marginal Effects table for Probit model where financial health is the
dependent variable

Variable Marginal Effects std. Err. z P > |z|
Sex 0.0046185 0.00734 0.63 0.529

Age -0.000538 0.00117 -0.46 0.645

Agesquared 7.25e-06 0.00001 0.59 0.554

Primary Education 0.0332332** 0.01415 2.35 0.019

Secondary Education 0.0292093*** 0.00735 3.97 0.000

Tertiary Education 0.0430183*** 0.00578 7.44 0.000

Marital Status 0.0331591*** 0.00766 4.33 0.000

Phone Ownership 0.050153*** 0.00869 -5.77 0.000

Low income -0.1998951*** 0.01344 -14.87 0.000

Middle income -0.0611292*** 0.00593 -10.30 0.000
Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

The model deduced from table 8 is given below to four decimal points;

Y = −1.3610 + 0.0046X1 − 0.0005X2 + 0.0000X3 + 0.0332X4

+0.0292X5 + 0.0430X6 + 0.0331X7 + 0.0501X8 − 0.1999X9− 0.061X10

(21)

4 Conclusion

The study revealed the main determinants of credit access in rural areas
are age, sex, education level, marital status, phone ownership and income.
The study further revealed that age is not a significant factor in determining
whether one is denied a loan or not. It also revealed that education is a key
factor in determining whether one is denied a loan or not. This underpins
the importance of education in rural areas. Additionally, the study revealed
that education is also quite significant in the determination of a credit source.
More educated individuals tend to go for formal sources of credit. Therefore,
education plays a key role in the choice one makes when determining their pre-
ferred source of credit. The findings also showed that more men than women
preferred accessing credit from formal sources. Married couples are also more
inclined to take loans from all sources compared to single people. In addition
to that, individuals with high income in rural areas were established to access
credit from formal sources compared to those with low and middle income.The
study also revealed that younger people in rural areas access credit from other
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formal sources which include mobile money and digital lending loans. The
ownership of phones is a major determinant of the kind of credit one prefers,
according to the study. It was revealed that persons with phones in rural
areas preferred taking loans from other formal sources which under pins the
importance of mobile phones in credit access.
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