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constraints may help increase their demand for formal banking products. 
Finally, if  formal financial inclusion is to be increased, especially among 
households with different backgrounds, then strategies like those of  Equity 
Bank – targeting underprivileged and underserved households (Allen et al., 
2012) and hiring speakers of  minority languages – need to be supported so 
that they can be scaled up at a more rapid pace.16  

Occupation

A person’s main occupation affects their demand for formal banking products. 
One way the formality of  one’s occupation affects the likelihood of  being 
formally banked is by affecting how wages and income are received. Formal 
jobs often involve receiving a monthly salary through a formal bank account, 
which increases the need for a formal bank product. Those in less formal jobs, 
such as day labourers, may receive their wages through cash in hand. Recent 
research in transition countries found that the use of  banking products is 
more common among those in formal employment, while those dependent on 
income transfers are less likely to use these products (Beck and Brown, 2011).

Another reason why the formality of  one’s occupation is important is supply-
side requirements. Most banks require a number of  documents to verify 
identity, place of  residence, occupation, income, and for forth in order to open 
a new account. The more formal an occupation is, the more likely there is to 
be associated documentation that can verify that the person has the job and 
what their income level is. People in the informal sector, such as agricultural 
workers, may be unable to provide such documents and even if  they were able 
to, the documents may not be accepted as they are not from a known business 
entity. Over 61% of  the entire population of  sub-Saharan Africa are often 
unable to provide proof  of  where they live (World Bank, 2008). 

Beck et al. (2009) found that one of  the main barriers to having a formal bank 
account is having to provide the necessary documents to open the account. 
King (2012a) found that in Nigeria, the four-fifths of  the population that 
are unbanked have fewer formal documents in their name compared to the 
remainder of  the population. He also found that for individuals with four 
documents, an additional document increases the probability of  being formally 
banked by 17%. 

16	 This point about its strategy for speakers of  different languages is taken from: http://knowledge.wharton.upenn.
edu/article/research-roundup-the-financial-impact-of-social-impact/.

http://knowledge.wharton.upenn.edu/article/research-roundup-the-financial-impact-of-social-impact/
http://knowledge.wharton.upenn.edu/article/research-roundup-the-financial-impact-of-social-impact/
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One would expect this relationship between occupation and access to formal 
banking to hold in Kenya.17 It is important to note, though, that this relationship 
can be more complicated, as individuals often have more than one source 
of  income. The Kenya Financial Diaries found that the median number of  
income sources for a household was five (Zollmann, 2014), and over 3,300 
respondents to the FinAccess 2013 survey listed two main occupation sources 
for their income. 

Research by Dupas et al. (2012) found that only 8% of  farmers had savings 
accounts, compared to 23% of  non-farmers. This gap in access to formal 
banking products across occupations is also reflected in the FinAccess 2013 
data, as can be seen from Figure 15. People who gave agriculture as their main 
occupation, or who were dependent on income transfers, were least likely to 
be formally banked. Only 18-21% of  people in these categories had access 
to formal banking products, while 56% of  those in formal employment had 
a formal bank account. 

Figure 15: Formal bank access by occupation, 2006–2013
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Source: FinAccess 2006, 2009 and 2013 data.

In 2013, over 19% of  adults who were dependent on income transfers within 
households cited required documentation as a reason why they do not have a 
bank account (Figure 16), while only 9–10% of  people in income-generating 
occupations mentioned documentation as a barrier.  This is not an unexpected 
result – between 39% and 46% of  people in the ‘dependent’ occupation 
category cited this as a barrier in 2006 and 2009 – but it does represent a fall 

17	 We do not look at the number of  documents individuals have, as the FinAccess survey does not collect this type of  
information. 
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in numbers. One of  the possible reasons for this decrease is that banks, such 
as Equity Bank, have reduced the documentation required when opening a 
new account. 

Figure 16: Documentation as a barrier to formal banking by occupation,  
2006–2013
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Source: FinAccess 2006, 2009 and 2013 data.

What has changed is that the percentage banked across all occupation 
categories has increased since 2006, as captured in Figure 15. Only 10% of  
people in the dependent category were formally banked in 2006, compared to 
over 17% in 2013. Even among those in formal employment, the percentage 
banked grew from 40% in 2006 to over 49% by 2013. It is important to 
recognise that progress is being made, though there is still significant room 
for increased coverage. 

In terms of  the marginal effects, being in formal employment has a positive 
and significant effect on being formally banked – it increases the likelihood 
of  being formally banked by 10.7%. 

At the policy level, there is a need to consider how formal banking products, 
particularly formal credit products, can also work for those outside of  the 
formal sector. In Figure 17 we see that only 2% of  those in agriculture and 
just over 7% of  those with their own business had formal credit products. In 
order to increase formal financial inclusion across all occupations, on one level 
it is important for policymakers to understand what financial tools are used by 
people in different occupations, how they access them and why they use them. 
On another level, there is a need to simplify the documentation requirements 
for opening a bank account. This is especially important for dependents, as 
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they have the highest reported incidence of  documentation requirements being 
a barrier (Figure 16). Again, it would be important to highlight the approach 
of  Equity Bank, which now only requires a national ID as the main document 
when opening an account.18 

Figure 17: Percentage with formal credit products by occupation, 2013
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Trust

Households need financial tools that are affordable, accessible and trustworthy 
in order to improve their savings and consumption behaviour (Kendall, 2010). 
Yet the supply of  and access to a bank product is not enough to ensure demand. 
As discussed in the conceptual framework section, issues such as trust have 
a fundamental role to play in determining individuals’ demand for formal 
banking products. 

In a field experiment in Kenya’s Western Province, Dupas et al. (2010) found 
that while 63% of  people took up the offer to open a free basic savings account, 
only 18% actively used the account. One of  the main reasons they found for 
this lack of  active use was that people do not trust banks. The role of  trust 
is interesting here, as the banking sector in Kenya has been relatively free of  
scandal. Dupas et al. (2012) argue that the lack of  trust could be a result of  
non-bank-related financial scandals.

18	 This point is highlighted in http://knowledge.wharton.upenn.edu/article/research-roundup-the-financial-impact-
of-social-impact/.

http://knowledge.wharton.upenn.edu/article/research-roundup-the-financial-impact-of-social-impact/
http://knowledge.wharton.upenn.edu/article/research-roundup-the-financial-impact-of-social-impact/
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Trust in institutions can affect people’s preferences, and thus how they access 
and use financial tools.  When we look at the FinAccess 2013 data in Figure 18, 
we see that over 46% of  individuals who responded that the financial provider 
they trust the most are banks had formal bank accounts. On the other hand, 
only 16% of  those who did not select banks in this response were formally 
banked. This seems to suggest that the role of  trust is important in people’s 
demand for formal bank products. 

Figure 18: Formal bank access by trust in banks, 2013
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When we analyse this effect through a multivariate probit regression, 
controlling for all other factors, trust in banks increases the likelihood of  being 
formally banked by 16.9%. The issue of  trust is therefore an important area for 
policymakers to review. There is a need to understand what is driving this trust 
and how it can be increased in the 57% of  respondents that did not select banks 
as the financial provider they trusted most. One way to understand this better 
is to look at which financial tools people actually use, as experience may lead 
to greater levels of  trust. There is also a need to review the types of  problems 
people have experienced with banks, as this could be undermining trust. 

Another way to look at this is to investigate what other individual characteristics 
are correlated with trusting a bank. For instance, being female is negatively 
correlated with selecting a bank as the most trusted financial provider, while 
having financial numeracy skills is positively correlated with trusting a bank.19 

19	 It is important to note, though, that the correlation values are below the outlined threshold to signal high levels of  
multicollinearity. 
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Finally, if  lack of  trust in banks is actually due to a lack of  trust in non-bank-
related financial issues, as suggested by Dupas et al. (2012), then there is a 
need to look across all financial providers and identify the common types of  
problems people have had with these institutions. Through addressing these 
issues, there is then the potential to build greater trust across the sector. Even 
engaging the public in this process could be one way for them to know that 
the process is happening and could act as a first step towards building trust. 

Financial decision-making  

One additional socio-cultural angle to formal banking access that we explore is 
who holds the financial decision-making power in the household.20 In a study 
from Kenya that looked at the treatment effect of  increased access to ATM 
cards on bank account use, Schaner (2013) found that individuals with greater 
bargaining power respond positively to the treatment, while those with lower 
levels of  bargaining power do not. 

We would expect that people with greater financial decision-making power 
would also be the ones in control of  the financial tools used by a household. 
Leading on from this, we would expect that such individuals would be more 
likely to have demand for formal banking products. Therefore, we would 
expect that once all other factors are controlled for, individuals who self-
report higher levels of  financial decision-making power are more likely to 
be formally banked. Klawitter and Fletschner (2010) found that women with 
greater bargaining power are more likely to be banked.

The FinAccess 2013 survey asked respondents what their role was in their 
household’s financial decision-making process. From this question, we capture 
the respondents’ self-perceived financial decision-making role. This information 
is important as it captures potential bargaining power within the household. 

As we can see from Figure 19, 33% of  the respondents that identified themselves 
as the main financial decision-maker in the household were formally banked. 
Over 24% of  those who said they were not the main financial decision-maker, 
but were involved as a junior partner in the decision-making process, were 
formally banked. On the other hand, just 19% of  those who were not involved 
at all in the financial decision-making process were formally banked. 

20	 We check potential multicollinearity between gender and financial decision-making, as one’s gender may have a role 
in determining financial decision-making. When we run a correlation table, gender was negatively correlated to being 
the main decision-maker by 0.32 and positively correlated to being the junior decision-maker by 0.33. While higher 
than a number of  our relationships, this is still below the threshold of  0.5. When we regress the financial decision-
making variables on gender, we get tolerance levels above .88 and VIF values below 1.13. 
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From the multivariate probit regression, we find that individuals who were the 
main financial decision-maker were 12.3% more likely to be formally banked 
compared to those who were not involved at all in the financial decision-
making process. Those who identified themselves as junior decision-makers 
were 7.8% more likely to be formally banked than those not involved. Both 
the coefficients were significant. 

Figure 19: Formal bank access by financial decision-making, 2013

19%

24%

33%

0

10

20

30

40

Pe
rc

en
t f

or
m

al
ly

 b
an

ke
d

Not a financial 
decision-maker

Junior 
decision-maker

Main 
decision-maker
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From these results, perceiving oneself  as a financial decision-maker in the 
household seems to be correlated to being formally banked. If  this perception is 
at least some partial reflection of  bargaining power and the control of  resources, 
then this finding signals that there is a need to build greater understanding 
that a bank account benefits all household members, not just those involved 
in the financial decision-making process. 

Finally, as mentioned previously we recognise that these data on financial 
decision-making are self-reported and therefore may not reflect actual household 
financial decision-making. However, from both the previous literature and the 
results here, it seems important to include intra-household decision-making 
power in an analysis of  demand factors for formal banking products.  There 
is potential to explore the role of  financial decision-making further in future 
FinAccess surveys, with one possible avenue involving collecting information 
to build a bargaining power index that helps look at this effect further.  
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6	 Demographic determinants of the demand for 
formal banking products

Honohan (2008), in research carried out on over 160 countries, found that 
age dependency was the most significant demographic variable associated 
with financial access. A demographic transition is underway in developing 
countries, with a growing proportion of  young people as well as a lengthening 
of  life expectancy. This demographic change has implications for financial 
inclusion because a person’s demographic profile has a central part to play 
in their financial access. A person’s profile, particularly their age and gender, 
changes the likelihood of  them being formally banked. 

A person’s demographic characteristics affect demand for formal bank products 
by influencing the suitability of  the product for the user. Demand for financial 
services changes across the life cycle – working-age individuals will engage 
in savings and investment, while older individuals will divest to maintain 
consumption levels. Furthermore, access to credit in developing countries 
often varies across gender lines, with women accessing more informal credit. 

In this section, we analyse the age and gender characteristics of  FinAccess 
survey respondents to see how they affect the demand for formal bank products 
(Anderson and Baland, 2002).  

Age 

Demirgüç-Kunt and Klapper (2012) find that age is a significant predictor for 
having a bank account. Those aged between 25 and 64 are more likely to have 
an account compared to younger or older people. Anzoategui et al. (2013) 
find that the likelihood of  a household having a bank account is positively and 
significantly affected by average age. 

In Kenya, the relationship between age and being formally banked suggested 
by the existing literature and the conceptual framework seems to hold. From 
Figure 20 we see that those between the ages of  26 and 54 are the most 
likely to be formally banked, at 32-35%. Across all age groups, however, the 
percentage formally banked has increased over time. If  we look at Figure 20 
again, we see that all age groups under 55 have seen a significant increase in 
the overall percentage formally banked. 
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Figure 20: Formal bank access by age category, 2006–2013

10%

14%

23%
21%

26%

35%

22%

29%

32%

22%
24%

32%

16%

19%

22%

0

10

20

30

40

Pe
rc

en
t f

or
m

al
ly

 b
an

ke
d

18-25yrs 26-35yrs 36-45yrs 46-55yrs >55yrs

2006 2009 2013
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When we differentiate by type of  formal product (Figure 21), those between the 
ages of  26 and 54 are again the most likely to have credit products – between 
5.8% and 8.8% of  individuals in these age groups have a credit product. 
Among those younger than 26 or older than 54, the share of  people with 
access to formal credit products decreases substantially to fewer than 3%. 

Figure 21: Percentage with formal credit by age category, 2006–2013 
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When we analyse the marginal effects of  age in a multivariate probit model, 
we find that it has a positive but diminishing effect on the likelihood of  having 
a formal bank account. The result is significant at the 10% level for age, but 
not significant for age squared. This is in line with the theory and empirical 
research on the demand for formal banking products. 

It is important for policymakers to consider how they can increase the demand 
for formal banking products for those outside of  the 26–54 age range. This 
would involve promoting savings behaviour among younger cohorts through 
the use of  banks, and promoting the use of  banks among older cohorts as a 
safe place to store money that can be easily accessed. 

Gender 

Previous research has highlighted the importance of  access to finance for 
women as a means of  economic empowerment (Cheston and Kuhn, 2002).  
Recent research found that for female entrepreneurs, enabling access to 
savings could increase enterprise investment, as well as savings (Dupas and 
Robinson, 2013). In an experiment carried out in Nepal that provided free 
savings accounts to women, Prina (2015) found that increased access affected 
women’s ability to save, as reflected in the increased monetary and total assets 
of  the household. 

Yet women are less likely to be banked than men. Data from the Global Findex 
database found that women in developing countries are less likely than men to 
have an account in a formal financial institution, with over 1.3 billion women 
globally outside of  the formal financial system (Demirgüç-Kunt et al., 2013). 
While this gender gap is smaller in sub-Saharan Africa, where 22% of  women 
have a bank account versus 27% of  men, the gap is still statistically significant 
(Demirgüç-Kunt et al., 2013). 

The conceptual framework predicts a gender gap in formal financial inclusion, 
and we find that such a gap is prevalent in Kenya. In a recent study on rural 
banking in Western Kenya (Dupas et al., 2012), the authors found that only 
10% of  women have bank accounts, compared to 21% of  men. This finding 
is echoed in the recent FinAccess 2013 survey in Kenya, as can be seen in 
Figure 22. 
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Figure 22: Formal bank access by gender, 2006–2013
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From the 2006 FinAccess data, 18% of  all survey respondents were formally 
banked. Women were below this average, with only 13% having access to 
formal banking products, while men were above the average at 23%. The 2009 
FinAccess survey saw an increase in these numbers and by the 2013 survey, 
over 23% of  women and over 36% of  men were formally banked. While both 
men and women have increased their access to formal banking products, the 
gap between the two has also increased by 3 percentage points from 2006. 

The critical question, therefore, is, 'What is driving this gender gap in Kenya?'. 
Is it that women have a lower demand for formal banking products, or that 
just being female is in itself  a barrier to being formally banked? Looking 
across the FinAccess 2013 data, the gender gap in access to formal banking 
is persistent across income, education, marital status and household decision-
making factors. When we look across income quintiles, however, the gap 
narrows slightly (Figure 23). 

Another way to understand this gender gap is to look at the marginal effect 
of  gender on the likelihood of  someone being formally banked. Through 
the use of  multivariate regression analysis, we hope to control for the other 
characteristics correlated to formal banking to look at whether being a women 
increases or decreases the likelihood of  being formally banked. We find that 
once all other factors are controlled for, gender does not have a significant 
effect on the likelihood of  being formally banked. This finding is in line with 
Aterido et al. (2013), who find that while there is a gender gap in access 
to finance in sub-Saharan Africa, when key observables such as income, 
education and employment status are controlled for, this gap disappears. In 
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contrast, Demirgüç-Kunt et al. (2013) find that even when these individual 
characteristics are controlled for, gender is still a significant determinant of  
owning a formal banking account. What both of  these bodies of  research and 
the analysis here point to, however, is that women do face barriers – such as for 
example lower pay, for example – that prevent their access to formal banking. 

Figure 23: Formal bank access by income quintile and gender, 2013
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7	 Conclusion and policy implications  

In the last seven years, Kenya has broadened access to formal banking products 
across ages, incomes and gender. Decreasing opportunity costs for accessing 
and maintaining a bank account due to increased numbers of  bank branches 
and agents have played a role in facilitating this increase. Today, more Kenyans 
are formally financially included than ever before. 

Even with this progress, over 71% of  Kenyans still do not have a savings, 
transaction or credit product from a formal prudentially regulated institution. 
Given the improved access to banks and decreasing costs to access and maintain 
formal bank products, why have we not seen an even greater increase in demand 
for such products? This chapter has addressed this question by analysing the 
factors that affect the demand curve for formal banking products. It is worth 
noting that we specifically take the current suite of  formal products as given, 
but subscribe to the view that the set of  products available (as of  2013) does 
not represent a value proposition for many ordinary Kenyans. 
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Through laying out the economic, socio-cultural and demographic factors 
that determine demand, this chapter has analysed how these factors affect 
the likelihood of   an individual being formally banked in Kenya. Using the 
FinAccess data from 2006, 2009 and 2013, we lay out below some of  the key 
demand-side findings and policy recommendations.

The influence of  income on the likelihood of  someone being formally banked 
is consistently significant at the 1% level across all the various multivariate 
probit regressions. A 1% increase in income results in an 8.2% increase in the 
likelihood of  being formally banked. There is therefore a need to ensure that 
formal bank products are meeting the needs of  individuals across all income 
categories, especially low-income households. The analysis of  socio-cultural 
factors helps provide greater detail on the nature of  these barriers. 

As outlined by Beck and de la Torre (2007), socio-cultural factors also play a 
role in determining demand for formal banking products. From the analysis of  
the FinAccess 2013 data, we see that socio-cultural factors create a gap between 
the actual and potential demand for formal banking products. Greater financial 
numeracy skills and awareness of  formal financial terms and products increase 
the likelihood of  being formally banked, even among those in lower income 
categories. The formality of  one’s occupation also increases the probability 
of  being formally banked and having a credit product. Not speaking English 
decreases the likelihood of  being formally banked, while having greater trust 
in banks as a financial provider increases the likelihood. 

From a policy perspective, investing in financial numeracy skills and building 
awareness of  financial concepts – particularly among those who are less 
educated or belong to minority groups – will aid financial inclusion efforts. 
At the same time, policymakers need to understand what preferences and 
constraints shape the demand for formal banking products among individuals 
from different language backgrounds and build a strategy around this. A core 
part of  this strategy should be supporting business strategies, like those of  
Equity Bank, that target underprivileged and underserved households, as well 
as households that speak languages other than English. 

The formality of  one’s occupation also has a key role to play in whether 
someone is formally banked. Policymakers should also support efforts to make 
formal bank products more accessible to those in the informal sector and 
agriculture sectors. 

Initiatives to build trust in financial institutions should help drive further formal 
financial inclusion. For instance, the Kenya Financial Diaries project revealed 
that price transparency is important for building trust and increasing the use 
of  a particular financial service (Zollmann, 2014). 
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Finally, regarding the demographic factors, two areas for policymakers to focus 
on are promoting formal bank products for those in younger or older age 
cohorts, and reducing the gender gap in formal financial inclusion. Addressing 
particular barriers that women face, such as income, is critical to tackling this 
gap. 
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Appendix

Table A1: Regression results from multivariate probit from FinAccess 2013 
survey data

Variables

Having a formal bank product

Economic 
factors

Sociocultural 
factors

Demographic 
factors

Having formal 
credit product

lnIncome 0.129*** 0.081*** 0.082*** 0.008***

(0.009) (0.008) (0.008) (0.003)

Central 0.028 0.047 0.047 0.003

(0.038) (0.043) (0.045) (0.008)

Coast -0.096*** -0.043 -0.043 -0.008**

(0.033) (0.036) (0.037) (0.004)

Eastern -0.065** 0.022 0.022 0.003

(0.033) (0.038) (0.040) (0.007)

Nyzanza -0.088*** -0.032 -0.038 0.000

(0.031) (0.035) (0.035) (0.006)

Rift Valley -0.106*** -0.024 -0.031 0.003

(0.029) (0.031) (0.032) (0.006)

Western -0.123*** -0.051 -0.055 -0.005

(0.029) (0.035) (0.035) (0.005)

VGoodBankAccess 0.192*** 0.048* 0.037 0.012**

(0.025) (0.028) (0.028) (0.006)

GoodBankAccess 0.126*** 0.033 0.025 0.017

(0.036) (0.033) (0.033) (0.013)

Formal occupation 0.099*** 0.107*** 0.016**

(0.024) (0.025) (0.007)

Swahili -0.073*** -0.075*** -0.012**

(0.021) (0.022) (0.005)

Kikuyu -0.068** -0.089*** -0.011***

(0.032) (0.031) (0.004)

MinorityLang -0.125*** -0.135*** -0.015***

(0.022) (0.023) (0.005)

Financial Numeracy 0.046*** 0.048*** 0.07***

(0.010) (0.010) (0.002)

Fin. Product 
Awareness

0.032*** 0.034*** 0.003***

(0.003) (0.003) (0.001)

TrustBanks 0.165*** 0.169*** 0.004

(0.016) (0.017) (0.003)



148    Kenya’s Financial Transformation in the 21st Century 

Variables

Having a formal bank product

Economic 
factors

Sociocultural 
factors

Demographic 
factors

Having formal 
credit product

Main Decision-maker 0.139*** 0.123*** 0.013*

(0.024) (0.026) (0.007)

Junior Decision-maker 0.089*** 0.078** 0.011

(0.030) (0.031) (0.011)

age 0.005* 0.002**

(0.003) (0.001)

age_2 -0.000 -0.000*

(0.000) (0.000)

Gendery Dummy 0.013 0.003

(0.015) (0.003)

Observations 5,928 5,928 5,600 5,600

Notes: Standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.
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1	 Introduction

This chapter uses FSD Kenya’s FinAccess datasets to explore the extraordinary 
evolution of  financial inclusion in Kenya over the last decade.  The supply of  
financial services has expanded significantly across a number of  dimensions, 
including through formal institutions that provide banking, insurance, credit, 
and retirement and other saving, and informal institutions that provide similar 
functions on an often smaller and more geographically circumscribed scale.  
In tandem with this expansion, there has been a steady fall in the rate of  
financial exclusion over the seven-year period spanned by the three FinAccess 
surveys – from about 40% in 2006 to 25% in 2013.  Still, this deepening 
of  participation in the financial sector has left an estimated quarter of  the 
population without access to even informal financial services that many believe 
are an essential component of  meaningful and sustained poverty reduction.  
Thus, understanding the process by which adoption has spread, and how this 
can be continued and accelerated, is important for achieving the country’s 
long-term development goals.

Arguably, the most profound force in the evolution of  financial inclusion has 
been the advent and spectacular adoption of  M-PESA, Safaricom’s mobile 
money platform launched in 2007 which now reaches 18.1 million subscribers.1  
Between 2009 and 2013, the share of  Kenyan adults using M-PESA jumped 
from 27.6% to 61.6%.  During the same period, the FinAccess data suggest that 
bank account access rose minimally, from 23.1% to 24.9%.  Similar services 
have been rolled out by all the other mobile network operators and by some of  
the banks, but M-PESA’s stranglehold on the market for internal remittances 
remains tight.  As it expands into more formal banking services (first through 
M-Kesho and now with M-Shwari), and as its competitors innovate in parallel, 
the mobile money revolution and the digitisation of  financial services promise 
to play historically transformative roles in Kenya’s economic development.  
Learning how to replicate these successes in other countries is nothing short 
of  a moral imperative.

But two features of  the landscape pose challenges for our attempts to understand 
fully the role of  M-PESA in the evolution of  financial inclusion in Kenya.  First, 
the multi-dimensional nature of  financial services, both substantively (e.g. as 
means of  allocating consumption, capital and risk) and organisationally (e.g. 
through the public or private sectors, formally or informally, regulated or not) 
means that growth in financial inclusion is not necessarily a linear process.  

1	 See Jack and Suri (2011, 2014), and Jack et al. (2012) for background information on M-PESA.
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One contribution of  this chapter is to provide a potentially useful means of  
visualising the data in such a context.

Second, the FinAccess surveys, while rich and comprehensive, nonetheless 
lack a panel structure, so it is not possible to track people over time.  Who 
transitioned into the financial sector, and which kinds of  services they adopted, 
is thus difficult to tell.  We propose a number of  approaches to address this 
limitation, first by making certain simple assumptions about transition 
dynamics, and then by modelling the determinants of  financial inclusion in 
each survey round and using the results to simulate the evolution of  inclusion 
from one round to the next.

In the next section, we review the dynamics of  financial inclusion using FSD 
Kenya’s ‘financial access strands’, and examine the extent to which individuals 
could have leap-frogged from exclusion to formal inclusion by adopting 
M-PESA.  We follow this with a discussion of  a methodology for estimating 
the probability of  M-PESA and bank use, and financial inclusion in general, 
and use these techniques to dig deeper into the adoption of  the former and 
the evolution of  the latter.  Our analysis consistently suggests that between 
2009 and 2013 to first order, mobile money facilitated a transformational 
move from informal financial inclusion to formal financial inclusion, but that 
the financially excluded population saw more limited gains.

2	 Financial inclusion in Kenya

The FinAccess surveys in 2009 and 2013 covered a total of  6,010 and 6,186 
individuals, respectively.  A first-order take-away from the 2013 report 
is captured in Figure 3.3 in the 2013 report,2 reproduced below as Figure 
1.  M-PESA users constitute most of  those included in the ‘Formal non-
prudentially regulate’ category, but also exist in the ‘Formal prudentially 
regulated’ category (occupied mostly by those with bank accounts).3

One way to understand the role of  M-PESA in this evolution is to focus on the 
second category only, for example by re-arranging the bars in Figure 1 so they 
are centred on that category, as in Figure 2.  Alternatively, the co-evolution of  
access to M-PESA and banking services might be highlighted as in Figure 3.

But the deeper and perhaps more interesting question is how people moved 
from one part of  the distribution to another.  Does the step-by-step upward 

2	 CBK and FSD Kenya (2013).
3	 Membership in a category is determined by the highest level of  financial service used by an individual, with banking 

services ranked above mobile money.
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movement illustrated in Figure 4 accurately reflect the dynamics, or is Figure 
5 closer to the reality?

Figure 1: Financial inclusion
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Source: CBK and FSD Kenya (2013).

Figure 2: Financial inclusion – the growth of M-PESA
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Figure 3: Co-evolution of access to banking and M-PESA services
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Figure 4: Step-by-step improvement in financial access
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Figure 5: Leap-frogging improvement in financial access
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Of  course, some people could have moved down the spectrum of  financial 
services while others moved up.  Without a panel it is difficult to judge, but 
we can make some progress in answering these questions with some mild 
assumptions.  For this purpose, and for what follows below, we collapse the three 
strands of  formal financial inclusion (prudentially regulated, non-prudentially 
regulated, and registered) into a single ‘formal’ inclusion category, and maintain 
the other two.

With these definitions, Table 1 summarises the shares of  the population in 
each of  nine mutually exclusive categories (that sum to one), according to an 
individual’s financial inclusion status in 2009 and 2013.  We first assume that 
individuals do not move down the financial inclusion ladder – they either move 
up, or remain at the same level.  This means that the entry in the top left-hand 
corner is equal to the share of  the population who were formally financially 
included in 2009, and that the other two entries on the top row are zero.  It 
also implies that the entry in the bottom right-hand corner (not including the 
totals) is equal to the share of  the population in 2013 who were financially 
excluded (25%), and that the other entries in that column are zero.  The entries 
in the bottom-left of  the table depend on the extent to which individuals might 
have leap-frogged from excluded status in 2009 to formal inclusion in 2013.  
One assumption is simply that they did not, in which case the bottom-left cell 
would be zero, and the other cell entries would follow arithmetically.  This 
possibility is shown in Table 1.
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Table 1: Financial inclusion transitions with no leap-frogging

2013

2009 Formal Informal Excluded Total

Formal 41% -- -- 41%

Informal 25% 4% -- 29%

Excluded -- 5% 25% 30%

Total 67% 8% 25% 100%

On the other hand, the potential for M-PESA to have catapulted previously 
excluded individuals into the formal financial sector suggests that we should 
question the assumption of  no leap-frogging.   An alternative assumption is that 
no-one transitioned from exclusion to informal inclusion, that is, that anyone 
who was financially excluded in 2009 but not in 2013 exited the exclusion 
state by adopting M-PESA or another formal financial service. In Table 2, 
this means that the cell representing exclusion in 2009 and informal inclusion 
in 2013 is zero.  The maximal share of  the population that leap-frogged from 
exclusion to formal inclusion is thus about 4%.

Table 2: Financial inclusion transitions with maximal leap-frogging

2013

2009 Formal Informal Excluded Total

Formal 41% -- -- 41%

Informal 21% 8% -- 29%

Excluded 4% -- 25% 30%

Total 67% 8% 25% 100%

Table 3 shows the results of  this kind of  exercise by sub-group.  In particular, 
the table reports the maximal share of  the population that could have leap-
frogged from exclusion to formal inclusion across a number of  categories, 
including gender, rural/urban residence and age.  The potential to transition 
directly from exclusion to formal inclusion was highest for men and for people 
under 45, and lowest for urban dwellers.
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Table 3: Maximal leap-frogging by population sub-group

Population sub-group Maximal leap-frogging

All 4.2%

Women 3.4%

Men 5.0%

Rural 2.3%

Urban 1.9%

Under 45 4.6%

Over 45 2.5%

3	 Modelling the adoption of financial services

Until now, we have simply reported the share of  the population in each of  three 
states of  financial inclusion, but have not correlated financial inclusion with 
other observable characteristics.  In this section, we statistically model the use 
of  specific financial services in each survey round, and more generally financial 
inclusion as defined in the FinAccess reports, as a function of  observable 
characteristics X, such as gender, age, residence, and so on.4  This allows us 
to characterise any given individual in terms of  her probability of  using a 
particular financial service, and the extent to which she is financially included.  
And by applying our model parameters generated in one survey round to 
individuals observed in the other, we can speak more precisely about the 
evolution of  financial inclusion over time, even in the absence of  a panel 
dataset.

4	  See the Appendix for a list of  financial products and services included in each strand as defined by FSD Kenya.
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Modelling financial inclusion

To start, we group people by observable characteristics – such as gender, 
urban/rural location, occupation, etc. – and estimate the shares of  each group 
that are formally or informally financially included, or excluded.5 Members 
of  each group will of  course be in one and only one state of  inclusion, but the 
group as a whole can be visualised as being located in a triangle, or simplex, 
as shown in Figure 6.  Each point in the simplex is defined by three numbers 
that sum to one, and can be thought of  as probabilities of  an individual being 
in one of  the three states.

Figure 6: Probabilistic financial inclusion
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5	 Formally, we model the three states of  financial inclusion using a multinomial logistic specification in which the 
probability of  individual i observed at time t being in either of  the three mutually exclusive states, s = 1 (Formal 
inclusion), 2 (Informal inclusion), or 3 (Exclusion), is assumed to take the form
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	 where F(z) = kez is the logistic cumulative distribution function and, by construction,
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	 Although these models are estimated using data only from a given survey round, we can use the parameters to 
probabilistically predict the financial inclusion status of  individuals observed in the other round.  The estimated 
values of  the parameters, denoted βs

t , allow us to calculate the predicted probability that individual i is, or would have 
been, in state s in period t as
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	 Note that even if  individual i is observed in a different period t´≠ t, we can still use the estimated coefficients in period 
t to predict the probability of  being in each financial inclusion state in period t using those coefficients.  Individual i 
can thus be characterised by the vector of  probabilities p̂it = (p̂1

it , p̂
2
it , p̂

3
it , ), which lies in the two-dimensional simplex, 

as illustrated in Figure 6.
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Each vertex represents one of  the states of  financial inclusion – for example, 
an individual located at the top of  the figure, with p̂it  = (0, 0, 1), is predicted 
with certainty to be financially excluded, while an individual at the bottom-
right corner is predicted with certainty to be formally financially included.  
Point A, on the other hand, represents an individual with equal probability of  
being in each of  the three states, that is p̂it  = (⅓,⅓,⅓), while point B represents 
an individual with a zero predicted probability of  being formally financially 
included, and a probability of  0.5 of  being either informally financially 
included or excluded.  An individual at point C is relatively likely to be formally 
financially included, but has some probability of  being informally included 
or excluded.

We will use this graphical representation of  financial inclusion later in the 
chapter.

Modelling the adoption of specific financial services

We adopt a similar approach to modelling the use of  specific financial services.  
In particular, we will be interested, on the one hand, in the use of  M-PESA 
itself, and, on the other hand, in the use or co-use of  M-PESA and formal 
banking services.  In the first case, it is straightforward to estimate a simple 
logit model of  M-PESA use by individual i at time  t, mit = 1 or 0, based on 
observable characteristics, of  the form:

µ( ) ( )= =prob m F X1it t i

The predicted probability that individual i is, or would have been, an M-PESA 
user in period t is simply:

ρ µ( )= F Xˆ ˆ
it t i

To estimate the use of  both M-PESA (mit = 1 or 0), and banking services (bit = 
1 or 0), by individual i at time t, the model must accommodate four possible 
states.6  Under this constraint, the probability of  being in state (m, b) ∈ {(0,0), 
(1,0), (0,1), (1,1)}, is:

prob(mit = m;bit = b) = F(γt     Xi)
m,b

6	 Bank access is defined as having at least one of  the following: a Postbank account, a bank account for savings, a 
current account with a cheque book or a bank account for everyday needs.
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The parameter estimates can be used to compute the predicted probability 
that individual i is, or would have been, an M-PESA user in year t as:

π γ γ( ) ( )= +F X F Xˆ ˆ ˆ
it
m

t i t i
1,0 1,1

Similarly, the probability that she has, or would have had, a bank account is: 

π γ γ( ) ( )= +F X F Xˆ ˆ ˆ
it
b

t i t i
0,1 1,1

As above, estimates of  the model obtained in one survey round can be applied 
to the (non-varying) characteristics of  individuals in the other to derive 
simulated probabilities of  use of  M-PESA and banking services across years.

As a purely descriptive exercise in a given year, we would include as many 
potential explanatory variables on the right-hand side of  the regression 
equation above as we have available.  However, as we plan to use the estimated 
coefficients to predict financial inclusion across the survey years, we include 
only X characteristics that we expect to change little if  at all over time.  This 
way, if  we know the relationship between X and financial inclusion in a given 
year t, then we can estimate what the financial inclusion status of  an individual 
observed at a different time would be in year t.  This is only the case, however, 
if  we know that her Xs would have been the same in year t as they are when 
we observe her, or if  we could infer what they would have been in that year 
with certainty (as for example is the case with age).

For this reason, for example, we do not include distance from M-PESA agents, 
bank branches, or providers of  other financial services in modelling financial 
inclusion.  Although these variables certainly can be expected to influence 
the likelihood of  an individual being financially included in a given year, they 
changed rapidly over the period under consideration in Kenya.  Of  course, 
the estimated relationship between time-invariant characteristics and financial 
inclusion (as manifest in the parameters) is expected to have changed over time. 

4	 Understanding the expansion of M-PESA

We next shed light on the evolution of  M-PESA use – a crucial element of  
increased financial inclusion – by different segments of  the population over 
time.  In particular, we use the approach described above to estimate the 
probability that any given individual observed in a given year would have used 
M-PESA in that, or the other, survey year.  We calculate these probabilities 
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separately for different strata of  the population – by gender, location, and 
age – and compare them over time.  The drivers behind this expansion in 
access were on both the supply side, especially the explosion in the number of  
M-PESA agents, and the demand side, as network effects increased the value 
of  the service and hence the willingness of  individuals to adopt it.7

Growth in the probability of using M-PESA

We first estimate the coefficients μ̂2009 and μ̂2013, and use these to predict the 
probability of   M-PESA use for individuals in each year, ρ̂i,2009 and ρ̂i,2013.  
We reorder the estimated probabilities in each vector, and plot the predicted 
values as a function of  their rank, as shown in Figure 7. The graph of  predicted 
probabilities in year t at rank r is denoted by ρ̂t (r).

Figure 7: Distribution of predicted probability of using M-PESA, 2009–2013 
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Under the assumption that the ordering does not change over time, – that is, 
that an individual at the pth percentile in 2009 would be at the same percentile 
in 2013 – this figure illustrates how access to and use of  M-PESA changed over 
time.  All but those with the very highest and very lowest predicted probabilities 
in 2009 saw their predicted probability increase in 2013. The predicted median 
probability of  using M-PESA increased from about 22% to about 63%.  The 
change in convexity of  these functions (from convex to concave) from 2009 
to 2013 reflects broad gains in access across the distribution.

7	 By April 2011, the number of  M-PESA agents was about 28,000 across the country, all deployed in the space of  four 
years.  By contrast, the number of  bank branches across the country grew from 887 in 2008 to just 1,063 in 2010, 
during which time the ATM network expanded from 1,325 to 2,203.
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Rural versus urban differences

To understand this growth in access further, we restrict attention to certain 
strata.  To start, we calculate the distributions of  access for rural and urban 
populations separately.  The 2009 distributions are presented in Figure 8 – 
the median probability of  using M-PESA amongst urban residents was about 
50%, while it was only 15% in rural areas.

Figure 8: Rural-urban divide in 2009
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Figures 9 and 10 depict the changes in rural and urban usage between 2009 
and 2013.  The distribution in rural areas in 2013, ρ̂R

2013(r), closely matches 
that of  urban areas in 2009, ρ̂U

2009(r), but the continued deepening of  access 
in urban areas meant that rural residents were not able to catch up.
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Figure 9: Change in rural M-PESA use, 2009–2013
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Figure 10: Change in urban M-PESA use, 2009–2013
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Figure 11 combines Figures 9 and 10 to show the double difference of  rural 
and urban distributions between 2009 and 2013, comparing changes over 
time for people at a given percentile rank within urban areas with changes 
for people at the same percentile rank in rural areas.   In particular, the figure 
shows the graph of  the function:

δ ρ ρ ρ ρ( ) ( ) ( ) ( ) ( )= −  − − r r r r rˆ ˆ ˆ ˆU U R R
2013 2009 2013 2009

where r  is the percentile rank.
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Comparing individuals with a given relatively low rank, growth in adoption 
of  M-PESA was higher in urban areas than in rural areas.  For example, for 
those in the 10th percentile, the increase in the probability of  using M-PESA 
was about 15 percentage points higher in urban areas than in rural areas.  On 
the other hand, at higher percentile ranks, the growth was greater in rural 
areas.  For people in about the 43rd percentile, the growth rates were the same 
in the two populations.

Figure 11: Urban-rural diff-in-diff M-PESA use, by rank
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Comparing rural and urban residents at the same rank in the probability 
distribution may not be appropriate, however, as these people could be quite 
different due to the difference in rates of  M-PESA use between the two areas.8  
Instead we compute the double difference according to the probability of  
having M-PESA in 2009, not the rank.9  The results are shown in Figure 12.

Amongst individuals who had a very low probability of  using M-PESA in 2009 
(say, less than 15%), those in urban areas saw their use increase more than those 
in rural areas.  For the rest, however, growth was higher in rural areas.   One 
interpretation of  these patterns is that 2009 non-adopters in rural areas faced 
challenges in gaining access (or didn’t value the service) over the following four 
years, while similar individuals in urban areas were more easily brought into 
the M-PESA network.  Amongst early adoptions (i.e. those with a probability 
of  using M-PESA in 2009), perhaps those in rural areas were particularly 

8	 Indeed, Figure 8 illustrates just how different they were in 2009.
9	 For a given probability of  M-PESA use in 2009, p, let rU

2009(p) be the corresponding percentile rank of  urban residents 
in that year. Then let ρ~U

2013 (p) = ρ̂2013 (r
U
2009(p)).  Similarly define r R

2009(p) and ρ~R
2013 (p) = ρ̂2013 (r

R
2009(p)) for rural areas.  

Then the graph in Figure 12 is of  the function ∆ = ρ~U
2013 (p) – ρ~R

2013 (p).
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well connected (both economically and in terms of  mobile technology) and 
thus saw their use increase relatively more compared with those urban areas 
who did not experience as large an increase in their utilisation of  M-PESA.

Figure 12: Urban-rural diff-in-diff by probability of M-PESA use in 2009
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Gender gaps

Figure 13 conducts a similar exercise to that in the previous section, but with 
regard to gender differences instead of  the rural-urban divide.  It shows the 
adoption of  M-PESA in 2009 by gender – men are more likely to have adopted, 
although the difference is less pronounced than it is between rural and urban 
individuals.  Still, the median man was twice as likely to use M-PESA as the 
median woman that year.

The female-male double difference, based on 2009 probability of  using 
M-PESA, is shown in Figure 14.  The patterns exhibited bear a resemblance 
to those in Figure 12 (except at the very lowest probabilities).  The relative 
growth in adoption by women over time compared with that of  men mirrored 
the evolution of  use by rural residents vis-à-vis urbanites, reflecting both the 
early adoption by men and a partial catching-up by women.
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Figure 13: M-PESA adoption by gender, 2009
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Figure 14: Female-male difference-in-difference gender gap, 2009–2013

Probability of using M-PESA in 2009 

For most of the distribution, women saw 
higher growth than men 

0.06

0.04

0.02

0

-0.02

-0.04

-0.06

-0.08

-0.1

-0.12

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Fe
m

al
e-

m
al

e 
di

ffe
re

nc
e 

in
 g

ro
w

th
 o

f u
si

ng
 M

-P
ES

A 



170    Kenya’s Financial Transformation in the 21st Century 

Education and M-PESA

Education status correlates strongly with M-PESA adoption.  Without 
estimating probabilities of  adoption by education level, we simple report 
the share of  individuals using M-PESA at each education level in the two 
survey years (see Table 4).  The relatively high levels of  adoption early on 
by those with secondary and tertiary education meant that proportional 
increases amongst these groups were small compared with those with no or 
only primary education, who saw their adoption rates double over the period.  
There remained, however, a strong educational gradient to M-PESA adoption.

Table 4: M-PESA use by education level of respondent

None Primary Secondary Tertiary Total

M-PESA users in 2009 9.1% 27.6% 54.6% 70.8% 27.6%

M-PESA users in 2013 21.1% 58.4% 78.9% 91% 61.6%

5	 Co-evolution of M-PESA and formal financial 
services

Early on, M-PESA was seen by many as a route into the formal financial 
services sector – banking for the unbanked.  An alternative assessment was 
that M-PESA could potentially draw customers away from traditional banking 
services – a view that presumably lay behind Kenyan banks’ fierce opposition 
to the early expansion of  mobile money.  In this section, we shed some light 
on this debate using the methodology outlined above.

First, we calculate the probabilities, π̂bit and π̂mit , that individual i observed in 
period t had a bank account or used M-PESA, respectively (recall Section 
3). Figure 15 presents scatter plots of  these pairs of  probabilities in 2009 
and in 2013. In 2009, there is a clear positive gradient, with a heavy mass in 
the lower left-hand corner, and a second agglomeration in the upper-right.  
The area between these two concentrations is relatively sparsely populated 
by comparison, supporting, to a first approximation at least, the second view 
above – that M-PESA represented a new competitive alternative for users of  
traditional banking services.  There is, however, little evidence of  a shift from 
banking to mobile money – it is more likely that the overall use of  financial 
services by people with bank accounts increased, as M-PESA opened up peer-
to-peer transaction capability that the banks had previously not provided.
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By 2013, while the overall positive relationship was maintained, a clear 
concavity had arisen.  Amongst those with a low probability of  having a bank 
account, a large share was very likely to use M-PESA.  This change in the 
pattern of  financial inclusion could have been driven either by a shift out of  
banking services holding M-PESA use constant (a leftward shift in the scatter 
plot), or the adoption of  M-PESA holding bank account access constant (an 
upward shift).

Figure 15: Joint distribution of predicted M-PESA and bank account use, 2009 
and 2013
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Probability of having a bank account in 2009 or 2013 

Figure 16, which includes all respondents in 2009 and 2013, attempts to clarify 
the nature of  the shift. The predicted probability of  having a bank account in 
2009 is measured on the horizontal axis, while on the vertical axis we measure 
the probability of  using M-PESA, for all respondents, first in 2009 and then 
in 2013.  The 2013 series can properly be interpreted as a vertical shift in the 
2009 series, suggesting large increases in M-PESA use across most degrees of  
bank access in 2009.  There appears to be significant heterogeneity at low levels 
of  bank access, however.  Indeed, individuals with a probability of  having a 
bank account of  less than about 0.25 in 2009 fall into two groups: some saw 
their likelihood of  using M-PESA increase from around 15% to 50–70%, 
while a second group who started in the same position saw little change in 
M-PESA adoption.  Having a bank account was not a necessary condition for 
the adoption of  M-PESA, but a significant proportion of  those without bank 
access remained digitally disconnected.



172    Kenya’s Financial Transformation in the 21st Century 

Figure 16: Joint distribution of predicted M-PESA use in 2009 and 2013 and 
predicted bank account use in 2009
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Probability of having a bank account in 2009 

6	 The evolution of financial inclusion

Finally, we document the evolution of  financial inclusion more broadly defined 
by the distribution of  the vectors of  probabilities p̂it = ( p̂1

it , p̂2
it, p̂3

it ). We first 
illustrate the shift in financial inclusion using Figure 6, and subsequently 
attempt to bound the welfare and distributional consequences of  this change.

Mapping financial inclusion

We assign to each individual in the 2009 survey a vector of  predicted 
probabilities, and locate these on the unit simplex.  To maintain a manageable 
visualisation, we limit the number of  explanatory variables to just four – gender, 
rural/urban residence, age, and education – giving a total of  2 x 2 x 5 x 4 = 
80 different categories.10  In Figure 17, we show the location of  each category 
of  individual in 2009, with the size of  the bubble representing the number of  
individuals in that category.

As well as showing the number of  individuals at each point in the financial 
inclusion landscape, we also juxtapose a bubble with size proportional to the 
number of  individuals in that category using M-PESA.  In 2009, the bulk of  
the population is located in a sizeable bulge in the left half  of  the figure, where 

10	 See Appendix for variable definitions.
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the prevalence of  M-PESA use is relatively limited.  As we move towards the 
formal inclusion vertex, the share of  each group with M-PESA increases.

Figure 17: Financial inclusion in 2009
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Figure 18 shows that by 2013, a large share of  the population has migrated 
towards formal financial inclusion, and a bulge is observed more in the middle 
of  the distribution.  Those in the left tail, who are the least likely to be formally 
financially included, are less likely to use M-PESA, but the share of  M-PESA 
users in most categories has increased.

Figure 18: Financial inclusion in 2013
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The shift in the pattern of  financial inclusion over time is illustrated in Figure 
19, where we include both the 2009 and 2013 distributions (M-PESA users 
are not shown separately).  We observe a more or less horizontal shift in the 
distribution, which can be interpreted as a move out of  informal inclusion 
in the direction of  formal inclusion, but while maintaining the likelihood of  
exclusion.  This pattern suggests that it was difficult for individuals who had 
not entered the financial system to move up the ladder of  financial inclusion, 
but that the integration of  those who were already included in 2009 deepened 
over time.

Figure 19: Change in financial inclusion, all individuals, from 2009 to 2013
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Assessing the welfare impacts of changes in financial inclusion

We care about changes in the distribution of  financial inclusion only to the 
extent that they have welfare impacts.  In this sub-section, we develop a simple 
framework to assess these welfare impacts.

Let us be the utility derived from being in financial inclusion state s = 1 (Formal 
inclusion), 2 (Informal inclusion), or 3 (Exclusion).  Note that to simplify, we 
assume this utility is independent of  other individual characteristics. Then 
individual i‘s expected utility at time t is

U p uˆit
s
it

s

s 1

3

∑=
=

and we let aggregate welfare be the weighted sum of  expected utilities across 
individuals,



The Digitisation of Financial Services    175

W Ut it it
i

n

1
∑ω=

=

where ωit is the sample weight of  individual i, with ∑n
i=1 ωit = 1.  Thus

W ut st
s

s 1

3

∑α=
=

where αst =  ∑n
i=1 ωit p s

i  and ∑3
s=1 αst = 1.  Welfare at time t is constant for αst 

satisfying

W kt t t1 2α δα= + =

where

u u
u u

2 3

1 3δ = −
−

and k is a constant.  If  being informally financially included provides as much 
utility as being formally financially included, so u2 = u1, then δ = 1, and 
indifference curves are horizontal straight lines in the simplex.  On the other 
hand, if  informal financial inclusion provides no more benefits than exclusion, 
so u2 = u3, then δ = 0, and indifference curves are straight lines parallel to the 
side of  the simplex opposite vertex 1 corresponding to full formal inclusion.  
A negative value of  δ means that either informal or formal financial inclusion 
is worse than exclusion, but not both.  A value larger than 1 would indicate 
that individuals gained greater utility from informal financial inclusion than 
from formal inclusion.  Neither of  these seems likely to be the case in practice.

We now calculate the value δ* that would maintain welfare at a constant level 
between 2009 and 2013.  In fact, we find that in order for welfare to have 
remained fixed, it would be necessary that δ* > 1.  Thus, only if  a move from 
informality to formality were to decrease utility could welfare have remained 
constant between 2009 and 2013.  We infer then, under the assumption that 
formal financial inclusion increases utility, that average welfare must have 
increased.

Our observations above, however, suggest that it is important to understand 
the distributional changes that took place in this window.  One approach 
is to calculate the locations of  both the average individual and the median 
individual in each of  the two survey years.  Of  course, in order to do so, we 
need to make an assumption about the utility value of  financial inclusion.  
Instead of  choosing a single value of  δ, we carry out this exercise under the 
two extreme assumptions identified above, that is δ = 0 and δ = 1.  The results 
are shown in Figures 20 and 21.
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Figure 20: Mean and median utility levels in 2009 and 2013, when informal 
inclusion is no better than exclusion (δ = 0)
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If  it is the case that informal financial inclusion provides no real benefits to 
individuals, then in both survey years we find the median utility to be lower 
than the mean, suggesting some individuals are especially likely to be formally 
included.  However, the difference between the mean and median narrowed 
between 2009 and 2013, reflecting the fact that those at the top could not go 
higher, resulting in a compression of  the distribution.

Figure 21: Mean and median utility levels in 2009 and 2013, when informal 
inclusion is as good as formal inclusion (δ = 1)
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On the other hand, under the assumption that both formal and informal 
inclusion are equally welfare-improving, Figure 21 shows, if  anything, a reversal 
of  the skewness of  the distribution of  utilities over time.  While in 2009 the 
median utility was lower than the mean, in 2013 the median was larger than 
the mean.  This pattern is consistent with a general move towards greater 
financial inclusion, but in a context in which a sizeable share of  individuals 
remain excluded.

These observations are developed in further detail in Figures 22 and 23, 
which plot the whole distribution of  utility or financial well-being across the 
population in the two years, again under the extreme assumptions of  δ = 0 
(informal inclusion is no better than exclusion) and δ = 1 (informal and formal 
inclusion are equally good), respectively.  In the figures, we normalise utility, 
measured along the horizontal axis, to lie between zero and one.  When δ = 
0, as it is in Figure 22, utility is effectively equal to the probability of  being 
formally financially included; and when δ = 1, as in Figure 23, utility is equal 
to the probability of  not being financially excluded.  Each series of  points, 
and the associated smooth fitted line (a simple local moving average), show the 
share of  the population that experiences each level of  utility.  They can thus 
be interpreted as probability density functions, the area under which sums to 
one.  For example, in Figure 22, the density is skewed to the left in 2009 and 
to the right in 2013.

Figure 22: Utility distributions in 2009 and 2013, when informal inclusion is no 
better than exclusion (δ = 0)
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Figure 23: Utility distributions in 2009 and 2013, when informal inclusion is as 
good as formal inclusion (δ = 1)
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The distributions of  utilities in Figure 22, with δ = 0, differ markedly, driven 
largely by the adoption of  M-PESA as a route into formal financial inclusion.  
On the other hand, the distributions in Figure 23, with δ = 1, suggest relatively 
little changes in the patterns of  utility, notwithstanding the movements in the 
means and medians identified in Figure 21 above.  Again this is consistent 
with a general deepening of  financial inclusion, but in a context in which it 
was difficult to break out of  the exclusion state.

7	 Some conclusions on causation and policy 
implications

Our analysis has documented the evolution of  financial inclusion in Kenya, and 
the role of  digitised financial services such as M-PESA, between two rounds of  
FSD Kenya’s FinAccess survey.  We find that gender, urban-rural and age gaps 
between M-PESA users and non-users narrowed over the period 2009–2013, 
and that while there was a large and important movement into formal financial 
services, a sizeable share of  the population remained financially excluded.

Our simulations of  changes in the distribution of  well-being across the 
population support the proposition that a deepening of  financial integration 
has had positive overall effects, but that a non-negligible share of  the population 
is yet to reap the benefits of  financial inclusion.  Whether there is a role for 
active public policy to remedy this distributional imbalance, and what that 
role might be, depends on the underlying dynamics of  the financial inclusion 
landscape, and the drivers of  change. 



The Digitisation of Financial Services    179

For example, did digitisation and the advent and spread of  M-PESA cause 
the expansion and formalisation of  financial inclusion?  On the one hand, 
it seems obvious that it did.  But we don’t know if  higher rates of  adoption 
of  more traditional financial services would have occurred in the absence of  
M-PESA.  In order to draw this conclusion, we would need to discover and 
exploit exogenous variation in accessibility to mobile banking, variation that 
was orthogonal to exogenous variation in access to other formal financial 
services.

Even if  we were to establish causation, the question of  whether this reflected 
complementarities on the demand side (say, because people who adopt 
M-PESA value other financial services more) or competition on the supply 
side (say, because innovation in one industry promotes innovation in other 
close substitutes) would remain.  That is, our understanding the mechanisms 
behind such broader effects of  mobile money would likely remain incomplete.

Both mechanisms point to the need to maintain a robust and competitive 
market for financial services. The promotion of  mobile money (through 
subsidies, light regulation, etc.) could have especially high social returns in the 
presence of  demand-side complementarities, but only if  those complementary 
services exist; and if  such returns only arise in the context of  stiff competition, 
the policies that afford MNOs monopoly power could prove less effective than 
hoped.

In any case, an accelerated expansion of  mobile money amongst the financially 
excluded population, and the deployment of  a suite of  financial services that 
protects them from risks and promotes growth while limiting their exposure 
to unsustainable debt, is necessary if  the full economic and social benefits of  
digitisation are to be reaped.
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Appendix

Elements of financial inclusion status

Formal financial products and services

Saving account at SACCO

Personal loan/business loan from a bank

Loan from a SACCO

Loan from a microfinance institution 

Loan from a government institution, e.g. Joints Loans Board, HELB or Youth Fund

Loan to buy/build a house or to buy land from a bank or building society

Postbank account

Bank account for savings or investment

Current account with a cheque book

Bank account for everyday needs but no cheque book

Overdraft

ATM card/debit card

Credit card

Hire purchase (e.g. ART, Amedo, Kenya Credit Traders)

Registered mobile money user

Car insurance

House (building or contents) insurance

Government medical insurance, e.g. NHIF

Private medical insurance, e.g. AAR, Mediplus

Life insurance policy 

Education policy

Retirement

Government social security, e.g. NSSF

Other insurance 

Informal financial products and services

Savings with an ASCA

Savings with a ROSCA/ Merry-go-round

Loan from an employer

Loan from an ASCA

Loan from an informal money lender/Shylock

Loan/credits from buyer (of your harvest, e.g. tobacco, vegetables)
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Explanatory variables for modelling financial inclusion

A. Limited stationary variables

Variable Values

Gender Male/female

Geography Urban/rural

Age group 18–25, 26–35, 36–45, 46–55, above 55

Education level None, primary, secondary, tertiary

B. Additional explanatory variables

Housing attributes Employment and income

Type of dwelling Gross earnings

Type of permanent dwelling Pension

Material of main dwelling Family/friends/spouse

Material of the walls of the main dwelling Cash crops

Main source of cooking fuel Food crops

Main source of lighting Output from cattle/livestock

Main source of water Sell your livestock

Type of toilet facilities Fish farming/fishing

Items they own: Employed on other people's farm

Radio Employed to do others' domestic chores

Black and white TV Employed by the government

Color TV Employed in private sector – with 50+ people

Bicycle Employed in private sector – with 10–49 people

Motorcycle Employed in private sector – with <10 people

Desktop/laptop computer Own business – trading/retail

Built-in kitchen sink Own business – services 

Refrigerator Subletting of land

Electric stove and oven Subletting of houses/rooms

VCR/DVD player Investment

Electric iron

Camera

Microwave oven

Hi-fi/music centre

Vacuum cleaner

Free standing deep freezer

Car

Number of habitable rooms 

Owner of the residence
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Introduction

This chapter uses FinAccess data to provide an alternative accounting of  
mobile money’s contribution to formal financial inclusion and explores how 
this powerful new financial tool enables informal as well as formal financial 
action. The chapter argues that the access strand framework employed in 
Kenya’s financial inclusion reporting (CBK and FSD Kenya, 2007, 2011, 2013) 
places too much emphasis on a supply-side perspective that concentrates on 
institutional formality, rather than the underlying behaviours and functions which 
financial products enable. In the development lexicon, it is the latter that is 
of  interest, rather than the former. Financial sector development initiatives 
rest on the understanding that financial solutions can improve the capacity 
of  individuals and institutions to manage liquidity, invest productively, pool 
risk effectively and transact efficiently, with consequent impacts on livelihoods 
and growth. For households (and, to an extent, businesses) these benefits 
can be delivered through informal as well as formal institutions, with their 
differing attributes of  flexibility, security, cost, value addition, and so forth. 
The increasing trend exhibited by Kenyans towards diverse financial portfolios 
that encompass formal and informal products (CBK and FSD Kenya, 2013) 
demonstrates the value that many Kenyan’s see in formal institutions as well 
as institutions that are currently classified as ‘informal’ or even ‘excluded’. 
If  savings, credit, and investment are positive financial actions, and these 
actions can be enacted in both the formal and informal institutions, then the 
goal of  our analysis is to start a larger dialogue about the impact of  mobile 
money as a tool for stimulating beneficial financial activity, without limiting 
the conversation to activity in the formal sector. 

Financial services provided by the formal sector are often viewed as more 
secure, more efficient and more effective in intermediating value than informal 
institutions. Following Kenya’s digital revolution, therefore, considerable 
attention has been given to the role of  mobile money in fostering formal 
financial inclusion, either directly because mobile money can be classified as 
a formal financial product, or indirectly as a means of  stimulating increased 
use of  other formal financial products. As Porteous (2006, p. 9) describes, 
‘(t)he sheer momentum behind the take-up of  mobile phones raises the 
prospect that financial services provided via mobile phones, in other words, 
mobile payments and banking, will similarly take off’. Scholars suggest that 
formalising effects of  mobile money stem partly from the fact that mobile 
money helps low-income users feel more comfortable interacting with formal 
financial institutions. Gross et al. (2012) note that ‘unbanked’ individuals 
often report avoiding the financial sector because they ‘don’t like dealing with 
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banks’. They argue that mobile money provides a means of  accessing formal 
services without face-to-face interactions with a financial institution. Further, 
Yaron (1994) suggests that mobile phone technology reduces the transaction 
costs associated with accessing the formal sector, thus making formal sector 
participation more feasible for traditionally excluded users. In the same way 
that microfinance initiatives revolutionised credit provision to the poor, many 
view mobile banking as having the potential to alter how the poor interact 
with the formal financial sector (Cull et al., 2013). 

These perspectives implicitly suggest a linear process through which a 
population evolves into higher degrees of  formal sector engagement. However, 
as we look at the uses of  mobile money, this directionality is not quite so evident. 
For users, the formal elements of  mobile money are a clear benefit, such as 
the security features that protect deposits or ensure delivery of  remittances, 
and the efficiency benefits that support scale and lower transaction costs. 
At the same time, the use of  mobile money to immobilise cash or enable 
saving and borrowing through social networks suggests that we need to pay 
more attention to its effects on informal financial practice. Aker and Wilson 
(2013) find that individuals often keep small amounts of  money stored in their 
mobile accounts, but the fact that users do not earn interest on the money they 
store, and nor is the money linked to a formal financial institution, makes it 
inappropriate to classify savings on a mobile device as ‘formal’.  There have 
been a number of  studies which highlight the ways in which mobile money 
elucidates ‘the extensive array of  inter-personal transactions that […] operate 
in circuits of  give and take which effectively allow for “saving” and “borrowing” 
in informal mechanisms—that is, with other people’ (Johnson et al., 2012, p. 
8);1 and the way in which mobile money generally provides a technology that 
better facilitates the enactment of  many of  the financial activities that the 
poor were already familiar with (Donner and Tellez, 2008). Scholars have 
also examined the effects of  mobile-enabled informal financial intermediation 
on consumption smoothing and risk pooling (Jack and Suri, 2014), enabling 
households to weather shocks. 

Like cash, mobile money is inherently fungible, increasing the efficiency of  
transactions across space, and enabling a range of  other financial activities such 
as saving, lending, and risk pooling in both the formal and informal sectors. 
A mobile money user can just as easily pay down her mortgage or receive 
wages from a formal sector employer as she can send an informal remittance 
to a member of  her social network or use her phone to store cash in place 

1	 Saving and borrowing through informal networks yields value over and above the amount transacted, in the form of  
social and/or financial capital. In this sense, the network itself  can be viewed as a structure (like the formal financial 
sector) which intermediates value to create a return on the additional amount. 
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of  a wallet or a secret hiding place. In this chapter, we focus on the extent 
to which mobile money may be viewed as a tool to enable financial action in 
formal and informal financial institutions, rather than on its role in stimulating 
formal inclusion per se.  Our perspective bridges the literature on financial 
inclusion and more recent work by FSD researchers on financial capabilities. 
The former have a strong focus on stimulating a population into participation 
in the formal sector, while the latter attend to the myriad ways that Kenya’s 
poor enact personal finance.  

Our analysis is presented in two parts. First, we question mobile money’s 
contribution to the recent trend towards financial inclusion in Kenya by 
reanalysing FinAccess data to determine how much of  the recent surge in 
formal financial inclusion can be accounted for by mobile money registration. 
Our reanalysis suggests that the majority of  the growth in formal financial 
inclusion in Kenya in recent years is attributable to the assumption that all 
registered mobile money users are formally included regardless of  how they use 
the product, with especially inflated rates of  financial inclusion for women and 
rural residents. Second, we consider how the more formal features of  mobile 
money might increase both formal and informal financial action. This analysis 
is based on the idea that mobile money is perhaps best conceived as a tool for 
financial action rather than the action of  direct interest. Our results confirm 
findings from earlier work that links uptake of  mobile money to increased 
use of  formal sector savings and credit products. At the same time, we find 
that uptake of  mobile money is positively related to savings and credit in the 
informal sector, especially for traditionally excluded groups of  women and 
rural users, who are significantly more likely to pair mobile money with informal 
savings and credit activities. These two reanalyses of  FSD statistics are intended 
to provide a broader perspective on what is meant by formal financial inclusion 
in Kenya today by showing the basis upon which the metrics are formed and 
how the technology is used by particular sub-populations.
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1	 What does mobile money mean for financial 
inclusion? Provider and user perspectives

In reports on the changing financial inclusion landscape, the access strand, 
which is the main measure of  inclusion produced by the FinAccess studies,2 
categorises mobile financial services as a formal financial activity. Specifically, 
the access strand places mobile money in the ‘formal non-prudential’ category. 
It defines formal non-prudential activity as encompassing ‘individuals whose 
highest level of  reported usage of  financial services is through service providers 
which are subject to non-prudential oversight by regulatory agencies or 
government departments/ministries with focused legislation’ (FSD Kenya 
and Central Bank of  Kenya 2013, p. 12). Other financial activities in the 
formal non-prudential category include Postbank accounts, accounts with 
the National Social Security Fund (NSSF), and accounts with the National 
Health Insurance Fund (NHIF). 

In categorising mobile money as a formal tool, the access strand adopts the 
perspective of  the provider. For instance, firms like Safaricom are corporate 
institutions governed by formal rules and routines, and are legally registered 
with the Kenyan government. Formal mobile money providers offer 
standardised products, certain legal protections, and a highly developed 
technological platform via which users conduct transactions. By comparison, 
informal institutions like Rotating Savings and Credit Associations (ROSCAs) 
facilitate transactions among informal social contacts, and these transactions 
are likely to be less secure and have less oversight by formal governance regimes. 
Thus, in categorising mobile money as a formal non-prudential product, the 
access strand focuses on the ways in which providers offer formal financial 
experiences.

2	 The access strand, produced using FinAccess (and associated surveys in other countries), measures people’s financial 
inclusion status according to the most regulated form of  service that they use. Thus, someone with a formal bank 
account would be in the highest access strand and be classed as ‘formally prudentially included’. This does not tell 
us what other services they use (formally regulated but not prudentially regulated, such as mobile money, informal 
services such as ROSCAs, and so forth). Someone whose most regulated financial service is a ROSCA, on the other 
hand, would be classified in the ‘informal’ access strand. Those whose financial interactions are confined to financial 
transactions between friends and family, or savings under the mattress, are classified as ‘excluded’. However, what we 
are increasingly learning is that the ‘excluded’ access strand encompasses significant financial activity rooted in local 
structures that have important implications for poverty and growth, as well as for the development of  formal financial 
markets. 
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Table 1:	Financial inclusion access strand categories

Access strand 
classification 

Definition Institution Type  

Formal prudential Individuals whose highest level of 
reported usage of financial services is 
through service providers which are 
prudentially regulated and supervised 
by independent statutory regulatory 
agencies (CMA, CBK, IRA, RBA and 
SASRA) 

Commercial banks 

DTMs (Deposit taking MFIs)

Forex bureaux 

Capital markets 

Insurance providers 

DTSs (Deposit taking 
saccos)

Formal non- prudential Individuals whose highest level of 
reported usage of financial services is 
through service providers which are 
subject to non-prudential oversight by 
regulatory agencies or government 
departments/ ministries with focused 
legislation 

MFSP (mobile financial 
service providers)

Postbank 

NSSF

NHIF

Formal registered Individuals whose highest level of 
reported usage of financial services is 
through providers that are registered 
under a law on government direct 
interventions

Credit only MFIs

Credit only SACCOs  

Hire purchase companies 

Government of Kenya

informal Individuals whose highest level of 
reported usage of financial services is 
through unregulated forms of structured 
provision 

Informal groups

Shopkeepers/Merchants

Employers

Moneylenders/shylocks

Source: CBK and FSD Kenya (2013), p. 12.

In our analysis of  the contribution of  mobile money to financial inclusion in 
Kenya, we adopt a user-led perspective, focusing on the cases of  use of  mobile 
money rather on than the regulatory status of  the provider. The underlying 
reasoning behind this is that mobile money services such as M-PESA increase 
the efficiency and security of  transactions between parties, but do not in 
themselves offer interest-bearing savings, credit and insurance options.3 It is 
only when mediated by other institutions, either formal and informal – such 
as banks, ASCAs, informal social networks, and so on – that mobile money 
facilitates the benefits of  full financial inclusion. For example, the impacts on 

3	 Mobile money has increasingly facilitated liquidity management through its usage to ‘store’ money. However, mobile 
money deposits are non-interest bearing, have minimal protection and are not subject to prudential oversight. The 
use of  mobile money to store money is therefore often underplayed, as its ‘savings’ properties are contentious from a 
regulatory perspective. 
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household vulnerability found by Jack and Suri (2014) have been achieved 
through the use of  M-PESA to facilitate transactions within social networks. 
These benefits should therefore be properly ascribed to informal financial 
intermediation infrastructures as much as the efficiencies generated by mobile 
payments platforms. 

Our reanalysis is motivated by other data within FinAccess that indicate the 
uses of  mobile money. For this analysis, we separated these cases of  use into 
three groups, signifying their relationship to institutions classified as ‘excluded’, 
‘informal’, or ‘formal’ in the FinAccess access strands discussed above. As we 
see in Table 2, the most common use of  mobile money is to send or receive 
domestic remittances, a practice associated with the ‘excluded’ access strand 
in FSD’s current financial inclusion accounting. Almost 94% of  Kenyans who 
are registered mobile money users made use of  the product in this way in 2013, 
up from 34% in 2009. The second most common use of  mobile money was 
‘to store value’ – a practice associated with the ‘excluded’ access strand due 
to its commonality with ‘hiding cash in a secret place’ – and another common 
use of  mobile money is to immobilise cash during travel. We will return to a 
discussion of  the security features of  mobile money that drive these two uses 
later. A similar percentage of  respondents reported using mobile money for 
making contributions or repayments to informal savings groups as reported 
immobilising funds on their phones. These uses of  mobile money linked to 
institutions classified as ‘informal’ and ‘excluded’ in the access strand model 
far outnumber any use of  mobile money to enable more formal financial 
transactions. 

The third grouping of  uses in Table 2 shows more formal uses of  mobile 
money, although it is worth noting that a great number of  these uses can 
easily be informal. For example, all of  the transactional uses, such as ‘buy 
goods/services’, and several forms of  paying or receiving wages or payments 
from customers or business associates could be informal sector activity if  the 
respondent is active in the informal economy. But even with this bias towards 
defining uses of  mobile money as ‘formal’, the percentages of  registered users 
employing mobile money for these reasons are far below those for uses that are 
unquestionably ‘informal’ or ‘excluded’. In 2013, fewer than 10% used mobile 
money to pay for goods or services, and fewer than 3% used it to interact with 
a commercial bank. 
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Table 2: Reported uses of mobile money

2009
All 

2013

2013

Female Male F:M Rural Urban R:U

Uses associated with ‘excluded’ access strand

Send or receive money 
domestically, family and 
friends*

34.1 93.5 95.11 91.33 1.04 93.37 93.7 1.00

To save 36.5 39.4 38.09 41.19 0.92 35.21 44.9 0.78

Deposit when travelling so 
you don’t carry cash

25.6 20.0 17.95 22.66 0.79 14.64 26.92 0.54

Average ratio within this 
category

0.92 0.77

Uses associated with ‘informal’ access strand

Informal savings 
groups contributions or 
repayments**

20.1 17.25 26.78 0.64 15.13 28.57 0.53

Make donations 8.9 8.6 6.98 10.69 0.65 6.22 11.62 0.54

Average ratio within this 
category

0.65 0.53

Any use potentially associated with ‘formal’ access strand

Buy goods/services 4.4 9.3 8.79 10.07 0.87 7.76 11.4 0.68

Pay bills, e.g. Postpaid 
account, electricity, DSTV

3.7 7.9 6.61 9.74 0.68 4.51 12.45 0.36

Receive payments from 
customers

7.1 7.4 5.88 9.57 0.61 5.05 10.58 0.48

Receive payments from 
business associates

6.0 3.62 9.23 0.39 4.13 8.44 0.49

Receive salaries/wages 2.1 4.3 3.33 5.65 0.59 3.3 5.65 0.58

ATM withdrawals 5.3 4.2 2.42 6.6 0.37 2.25 6.74 0.33

Transfer money to/from 
bank account

4.2 2.71 6.16 0.44 2.46 6.41 0.38

Pay salaries/wages 2.5 3.1 2.47 3.92 0.63 2.29 4.11 0.56

Pay MFI or bank loans 0.6 0.58 0.62 0.94 0.33 0.93 0.35

Receive MFI or bank loans 0.3 0.25 0.39 0.64 0.25 0.38 0.66

Average ratio within this 
category

0.62 0.49

Notes: * Question asks about “most often” source/target (H6 and H9), so this is underestimated; ** FinAccess 2013 
K14, conditional on respondent reporting participation in an informal group.

Source: CBK and FSD Kenya (20011, H17) and CBK and FSD Kenya (2013, H17).
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The classifications in Table 2 could be contended and refined. What we present 
here is aimed at facilitating a dialogue on the role of  mobile money with 
respect to financial inclusion that recognises the importance of  the informal 
as well as the formal institutions through which financial practices are enacted 
for many Kenyans. Our contention is that the access strand, as it is currently 
constructed, obscures rather than elucidates these relationships.

Returning now to the access strand as a measure of  financial inclusion, Figure 
1 presents descriptive statistics on financial inclusion in Kenya from 2006 to 
2013 from the perspective of  the provider of  each financial product, using 
the five categories from the 2013 FinAccess report (CBK and FSD Kenya, 
2013). Panel A reproduces earlier FinAccess results (see Figure 3.3 in FinAccess 
Report 2013)  on the most formal access strand reported by respondents, 
categorising each product according to formality of  provider as shown in 
Table 1. The figure shows a clear trend towards increased access to the 
‘formal prudential’ category (resulting from increased use of  commercial bank 
accounts), increasing participation in the ‘formal non-prudential’ category 
(as a result of  dynamic growth in mobile money products that are provided 
by non-prudentially regulated telecoms), and accompanying declines in the 
‘informal’ and ‘excluded’ access strands. 

Panel B of  Figure 1 is a thought experiment whereby the access strand is re-
constructed on the premise that mobile money is more properly viewed as a 
tool that enables financial action in both informal and formal spheres, rather 
than as a distinct financial activity in and of  itself. This leads us to consider 
what the access strand would look like if  we omit mobile money entirely. 

As we can see from Panel B, growth in the ‘formal prudential’ category 
remains strong when omitting mobile money, showing that the number of  
Kenyans using commercial bank products is not dependent on mobile money 
registration. However, the difference in other categories is dramatic. When we 
omit mobile money, the ‘formal non-prudential’ access strand falls to low single 
digits, with no pattern of  increases since 2006. This reduction in the ‘formal 
non-prudential’ category is almost entirely transferred to the ‘informal’ and 
‘excluded’ access strands, with 17 of  the 33 percentage points reallocated to 
the ‘excluded’ category and 12 percentage points reallocated to the ‘informal’ 
category. This shift from ‘formal non-prudential’ to the ‘excluded’ category 
also results in slight growth in the ‘excluded’ category across the period, instead 
of  a sharp decline.
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Figure 1: FSD access strands, by provider

Panel A: Including mobile financial services

15 

22.1 

32.7 

4.3 

15 

33.2 

8.1 

4.2 

0.8 

33.3 

27.2 

7.8 

39.3 

31.4 

25.4 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 

2006 

2009 

2013 

Panel B: Mobile financial services omitted

15 

22.1 

32.7 

4.3 

1.3 

3.2 

8.1 

5.4 

2 

33.3 

34.1 

19.6 

39.3 

37.2 

42.5 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 

2006 

2009 

2013 

Formal prudential Formal non-prudential Formal registered Informal Excluded 

Source: Panel A taken from CBK and FSD Kenya (2013); panel B based on authors’ calculations.

A comparison of  Panels A and B suggests how much of  the current 
understanding of  financial inclusion is attributable to growth in the number 
of  registered mobile money users and the assumption that all mobile money 
users are meaningful members of  the formal sector. When the practice of  
merely registering a mobile money account is omitted, growth in participation 
in the ‘formal non-prudential’ category is eliminated. Affiliation with other 
non-prudential financial service providers, such as PostBank, or participation 
in government programmes like NHIF and NSSF do not show increases since 
2006. In contrast, when mobile money is omitted from the access strand, 
the percentage of  Kenyans that fall under the ‘excluded’ sector grows rather 
than falls from 2006 to 2014. Combined participation in the ‘informal’ and 
‘excluded’ categories is roughly twice as high when mobile money is omitted. 
This result demonstrates that registering for mobile money is the sole practice 
tying a large percentage of  Kenyans to financial inclusion, since their use of  
the product is limited to financial actions that would otherwise be coded as 
‘informal’ or ‘excluded’, as we can see from Table 2. 

Following on from Figure 1, Figures 2 and 3 compare financial inclusion status 
with and without registered mobile money users for two key user groups: women 
compared with men, and rural residents compared with urban residents. Both 
figures show the same overall trend for the two user groups, with overall 
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financial inclusion being much higher when mobile money is categorised as a 
formal financial product. Figure 2 shows that including mobile money in the 
financial inclusion accounting has somewhat more impact for women than 
for men. Categorising mobile money registration as a formal sector access 
strand increases rates of  formal financial inclusion among women in 2013 to 
63% (panel A), compared to 31% when mobile money is excluded (panel B). 
In contrast, the level of  financial inclusion among men in 2013 is 71% when 
mobile money is included (panel C), compared to 45% when it is not (panel 
D). Although the shift is significant for both groups, these data suggest that 
mobile money registration is the sole link into formal sector participation for 
a larger portion of  women than men. 

Figure 3 provides the same comparison for rural and urban Kenyans. In 2013, 
60% of  rural residents are formally included when mobile money registration 
is included as a formal sector access strand, but this rate is cut in half  to 30% 
when mobile money registration is omitted. Mobile money’s contribution to 
financial inclusion is still significant but less pronounced for urban residents, 
with 80% of  urban residents financially included in 2013 when mobile money 
registration is included in the accounting, falling by about one-third to 52% 
when mobile money is omitted. This suggests that categorising mobile money 
as a formal financial activity overinflates our perception of  formal financial 
inclusion for women and rural users in particular.



Is Kenya’s Digital Revolution Informalising Financial Inclusion?    195

Figure 2: FSD access strands, by provider and gender
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Panel C: Male with mobile financial services
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Panel D: Male with mobile financial services omitted
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Source: Panels A and C taken from CBK and FSD Kenya (2013); panels B and D based on authors’ calculations.
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Figure 3: FSD access strands, by provider and rural versus urban
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11.5 

17 

25.2 

3.5 

13.2 

33.5 

9.6 

5.3 

0.9 

37 

30 

9.8 

38.4 

34.5 

30.6 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 

2006 

2009 

2013 

Panel B: Rural with mobile financial services omitted

11.5 

17 

25.2 

3.5 

1.2 

2.8 

9.6 

6.5 

2.3 

37 

36 

21.9 

38.4 

39.2 

47.7 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 

2006 

2009 

2013 

Panel C: Urban with mobile financial services
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We extend this thought experiment in our next reanalysis by exploring what 
financial inclusion looks like when we account for the total basket of  products 
used by each respondent rather than just their most formal product. Figure 4 
presents the same analyses as above using the proportions of  each respondent’s 
total reported financial products used that fit into each access strand. For 
example, if  respondents on average reported using five financial products, 
one from each access strand, then all five categories would equally show 20% 
participation (note that all financial actions are weighted equally, so that using 
a bank account has the same weight as saving under the mattress, for example). 
Panel A of  Figure 4 shows this proportional product usage with mobile money 
in the accounting of  financial inclusion, while panel B shows usage with mobile 
money omitted. 

The results in Figure 4 are consistent with those in Figure 1, showing that the 
increase in proportional use of  formal financial products is disproportionately 
the result of  counting merely the registration of  mobile money as a formal 
practice. Panel A shows that the average Kenyan’s basket of  financial products 
is almost 36% ‘formal non-prudential’ when mobile money is included in 
the accounting, while about 45% of  all financial products used fall under the 
‘informal’ or ‘excluded’ categories. But Panel B shows a sharp difference when 
mobile money is excluded from the accounting: only 8.2% of  all financial 
products used are ‘formal non-prudential’, and the proportion of  ‘informal’ 
and ‘excluded’ products used jumps to 64%. Not only does the inclusion 
of  mobile money suppress the levels of  use of  ‘informal’ and ‘excluded’ 
financial actions, but looking at financial inclusion from the perspective of  
the total basket of  financial products used also shows that the proportional 
use of  ‘formal prudential’ products is also suppressed when mobile money is 
counted as a financial practice in itself. When mobile money is included in the 
accounting, the average Kenyan’s basket of  financial products used is 16.5% 
‘formal prudential’ (i.e. bank accounts, insurance policies, capital market share 
ownership, deposits at SACCO’s, and so on). However, when mobile money 
is excluded in the analysis, the growth in this most formal category is also 
more pronounced.
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Figure 4: FSD access strands, by provider and proportional use

Panel A: Including mobile financial services
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Source: Authors’ calculations.

Next, we reanalyse the financial inclusion statistics for the proportional 
composition of  users’ total baskets of  financial products for women versus men, 
and for rural versus urban residents. We find similar results to those presented 
in Figures 2 and 3 (to conserve on length, we will not include additional figures 
here). The story is consistent: the inclusion of  mobile money in the proportional 
financial inclusion accounting has a larger bias for women compared to men, 
and for rural compared to urban residents. Whether the analysis looks at the 
most formal access strand used or the proportional use of  all financial products, 
counting mobile money registration as a formal financial activity in and of  
itself  results in an upward bias in our estimates of  formal financial inclusion, 
especially for the traditionally excluded user groups of  women and rural 
residents. The reanalysis of  proportional financial inclusion also highlights 
that counting mobile money itself  as a formal financial product obfuscates the 
proportional use of  both the most formal and least formal financial products. 
Accordingly, we next turn our attention to our second set of  analyses, where 
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we examine the extent to which mobile money is associated with higher rates 
of  use of  both formal and informal financial products. 

The results from Figure 4 suggest that the mix of  financial products used 
by Kenyans is becoming more formal over time, a finding consistent with 
earlier work on the growth in financial inclusion and FSD research (CBK 
and FSD Kenya, 2011, 2013). In the next section, we model the association 
between this trend and the growth of  mobile money. Earlier work, including 
the contribution by Gurbuz and Jack in this book, suggests that mobile money 
has a positive influence on the adoption of  other formal financial products. 
We extend this line of  inquiry to ask if  mobile money is also correlated with 
increased used of  informal financial products and practices. We find evidence 
of  both, which leads to a concluding discussion about the value of  focusing 
on providing financial tools that enable positive financial actions in any sector. 

2 	 To what extent is mobile money formalising 
financial activity for Kenyans? 

In this final analysis, we consider how the more formal features of  mobile 
money might increase both formal and informal financial actions, furthering 
our overall perspective that mobile money is perhaps best seen as a tool for 
financial action rather than an action of  direct interest.

FSD survey data from 2009 and 2013 offer detailed information about 
the kinds of  financial actions that Kenyans use mobile money for, and the 
organisations or products used to complete these actions. We use these data 
to extend our user-focused perspective by offering a more complete picture of  
the range of  activities for which users engage with mobile money. We created 
two separate dependent variables to measure respondents’ use of  both formal 
and informal savings and credit products; we refer to these indicators as the 
respondent’s formality score and informality score, respectively. These scores 
reflect the extent to which an individual’s total basket of  reported savings- and 
credit-related financial actions is enacted in the formal or informal sector. Of  
course, some actions can be enacted via organisations with elements of  both 
sectors, and in order to avoid biasing results with a subjective coding decision, 
we also create a ‘mixed’ category. Table 3 summarises the coding of  financial 
products into these three categories. 
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The formality and informality scores are a simple ratio of  the number of  (in)
formal products used to the total number of  products used:

FormalityScorei = (1*FPi) + (0.5*MPi) + (0*IPi) / (FPi + MPi + IPi)

InformalityScorei = (1*IPi) + (0.5*MPi) + (0*FPi) / (IPi + MPi + FPi)

Where FPi, MPi and IPi represent counts of  person i’s formal, mixed, and 
informal products used, respectively.

As an example, imagine that an individual uses five financial products, four 
of  which are formal and one of  which is informal. To calculate the formality 
score, we assign each of  the four formal products a value of  one and assign 
the informal product a value of  zero. Products that are neither formal nor 
informal are assigned a value of  0.5. We then divide the number of  (in)formal 
products by the total number of  products used. This hypothetical individual 
would have a formality score of  0.8 [(4*1 + 1*0 + 0*.5)/5] and an informality 
score of  0.2 [(4*0 + 1*1 + 0*.5)/5]. 

The (in)formality scores range in value from 0 to 1. We believe this continuous 
measure reflects a methodological improvement over binary measures of  (in)
formal sector participation used in previous research (Beck and Brown, 2011; 
Demirgüç-Kunt and Klapper, 2012; and the contribution by King in this 
book). Binary indicators of  formal sector participation are problematic because 
they do not capture the array of  financial products that respondents use. 
This is particularly problematic for low-income households, since research 
demonstrates that such households employ more informal than formal financial 
products to hedge daily financial risks (Collins et al., 2009). Rather than simply 
categorising respondents as either participators in or abstainers from the (in)
formal sectors, we measure the depth of  a respondent’s use of  products from 
either sector, normalised to the total number of  products used. 

Use of  mobile money is measured as the respondent’s indication that she is a 
current registered user of  a mobile money product, regardless of  the particular 
organisation providing the product. Respondents could also indicate if  they 
were past users of  the technology, but we restricted our analysis to current 
users only. 

Beyond mobile money use and the demographic indicators mentioned above, 
we control for two additional factors that are likely to be associated with 
greater use of  formal financial products: the formality of  the respondent’s 
employment, and her geographic proximity to a bank. The latter is a primary 
focus of  financial inclusion programmes, with academics and policymakers 
both arguing that distance to a formal financial institution is a key constraint 
to participation in the formal sector (Allen et al., 2012; and se also the 
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contribution by Barboni in this book). Similarly, employment in the formal 
financial sector is considered to be directly related to formal savings and credit 
products. Formal sector wage-earners are more likely to require bank accounts 
in which to deposit wages paid as cheques. They are also more likely to use 
bank loans to make large purchases, such as buying a home or automobile. 
Finally, all models include survey year and district fixed effects to control for 
yearly macroeconomic fluctuations and regional differences. The construction 
of  all variables is summarised in Table 4.

We employ a generalised linear model (GLM) to measure the relationship 
between mobile money use and (in)formal financial activity; we use the GLM to 
account for the censored nature of  the dependent variables. The (in)formality 
scores span values between 0 and 1, and cannot fall above or below those 
points. Models estimating value-censored dependent variables must account 
for the bounded distribution of  the data (Papke and Wooldridge, 1996; Baum, 
2008). Following previous work, we use the logistic transformation of  the 
dependent variable and a binomial distribution to ensure the predicted values 
fall between 0 and 1 (Baum, 2008). 

Table 5 presents summary statistics and a correlation matrix for all variables 
used in the analysis, and Table 6 presents GLM estimates of  the formality and 
informality scores for the total baskets of  financial products used by individuals. 
In models 1a and 2a, we estimate the relationship between these demographic 
and control variables and the respondents’ degree of  financial (in)formality. 
Models 1b and 2b introduce mobile money usage. Models 1c and 2c interact 
mobile money usage with gender, and models 1d and 2d interact mobile 
money usage with location.

Several results from the demographic and control variables reveal trends 
consistent with earlier studies and are worth mentioning before we discuss 
the specific results around mobile money and gender and location. All models 
consistently show that the two older age groups have more formal baskets of  
products used than the under-25 year-old reference groups. Similarly, less 
educated Kenyans unsurprisingly have lower formality scores and higher 
informality scores. The high household expenditure group has higher formality 
scores and lower informality scores than the low expenditure reference group, 
while the middle expenditure group has higher formality and informality scores 
than the reference group.  Bank access, measured as geographic proximity 
and cost of  travel, is positively related to higher values in both scores, as is 
formality of  employment. 
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Table 6: Generalised linear model predicting formality and informality scores

Formailty Score Informailty Score

1a 1b 1c 1d 2a 2b 2c 2d

Mobile money user 0.44*** 0.38*** 0.37*** 0.54*** 0.46*** 0.45***

(0.04) (0.06) (0.07) (0.04) (0.05) (0.06)

Female -0.29*** -0.28*** -0.34*** -0.28*** 0.18*** 0.19*** 0.12* 0.19***

(0.03) (0.03) (0.06) (0.03) (0.03) (0.04) (0.05) (0.04)

Rural location -0.13** -0.11* -0.11* -0.18* 0.05 0.08 0.08 0.00

(0.05) (0.05) (0.05) (0.08) (0.05) (0.05) (0.05) (0.07)

Age group 2: 25-40 years 0.52*** 0.48*** 0.48*** 0.48*** 0.02 -0.03 -0.03 -0.03

(0.05) (0.05) (0.05) (0.05) (0.05) (0.05) (0.05) (0.05)

Age group 3: 40+ years 0.76*** 0.77*** 0.77*** 0.77*** -0.28*** -0.28*** -0.28*** -0.28***

(0.05) (0.05) (0.05) (0.05) (0.05) -0.05 (0.05) (0.05)

Low education -0.60*** -0.52*** -0.52*** -0.52*** 0.18*** 0.28*** 0.28*** 0.28***

(0.04) (0.04) (0.04) (0.04) (0.04) (0.04) (0.04) (0.04)

Middle expenditure group 0.50*** 0.44*** 0.44*** 0.44*** 0.36*** 0.27*** 0.27*** 0.27***

(0.05) (0.05) (0.05) (0.05) (0.05) (0.05) (0.05) (0.05)

High expenditure group 1.05*** 0.94*** 0.94*** 0.94*** -0.13** -0.26*** -0.26*** -0.26***

(0.05) (0.05) (0.05) (0.05) (0.04) (0.04) (0.04) (0.04)

Formal employment score 0.33*** 0.31*** 0.31*** 0.31*** 0.16*** 0.12*** 0.12*** 0.12***

(0.02) (0.02) (0.02) (0.02) (0.03) (0.03) (0.03) (0.03)

Bank access 0.16*** 0.13** 0.13** 0.13** 0.23*** 0.20*** 0.20*** 0.20***

(0.04) (0.04) (0.04) (0.04) (0.04) (0.04) (0.04) (0.04)

Mobile money X female 0.11 0.16*

(0.07) (0.07)

Mobile money X rural location 0.11 0.15*

(0.08) (0.07)

Log pseudo-likelihood -3,162 -3,144 -3,144 -3,144 -5,869 -5,817 -5,815 -5,816

N 13,039 13,039 13,039 13,039 13,039 13,039 13,039 13,039

Notes: All models include year and district fixed effects. Robust standard errors are in parentheses. *** p<.001;  
**p <.01; * p<.05



206    Kenya’s Financial Transformation in the 21st Century 

Models 1b and 2b introduce mobile money as an independent predictor 
of  formality and informality in a respondent’s use of  formal and informal 
sector savings and credit products. Net of  control and demographic variables, 
Kenyans who use mobile money are predicted to have formality scores that 
are 0.44 higher than those who do not use mobile money. Similarly, mobile 
money users are predicted to have informality scores that are 0.54 higher than 
non-users. These results are consistent with the notion that mobile money is 
a tool for facilitating both formal and informal transactions.

In order to explore differential effects in the relationship between mobile 
money and (in)formality for the traditionally excluded user groups, we next 
interact mobile money registration with each of  the demographic groups of  
interest. Models 1c, 1d, 2c, and 2d present these interactions. The interaction 
between female and mobile money registration is insignificant in predicting 
formality scores (1c), suggesting that women are no more likely to have more 
formal baskets of  savings and credit products when they are also mobile money 
users. However, the same interaction predicting informality scores (2c) shows a 
positive and significant relationship. In other words, women increasingly pair 
mobile money with informal savings and credit activities, but are no more likely 
to pair mobile money with formal savings and credit activities. Women who 
use mobile money have predicted informality scores that are 0.16 higher than 
non-users. This result is suggestive that mobile money does not help Kenyan 
women achieve higher levels of  formal financial inclusion, but that they do use 
this new tool to enact similar financial actions in the informal sector.

The same pattern is seen for rural residents. Model 1d shows no significant 
interaction of  rural residency and mobile money on predicted formality score, 
but model 2d shows a positive and significant effect of  this interaction on 
informality scores. Similar to Kenyan women, rural residents are not found 
to pair mobile money with formal sector savings and credit product use to a 
significant degree, but they do appear to pair it with informal sector versions 
of  these financial actions. These results suggest that women and rural dwellers 
are inclined to pair mobile money with informal activity, but not with formal 
activity. 

We note the limitations in our models linking mobile money with formal 
and informal sector savings and investment actions. The FinAccess data are 
rich in their measurement of  products used and respondents’ demographic 
information, but they are cross-sectional data incapable of  supporting causal 
arguments. We intend our results to simply demonstrate correlations between 
mobile money use and informal savings and credit actions that mirror such 
actions in the formal sector. Our analysis is aimed at stimulating future research 
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on ways that mobile money can support these positive financial actions and 
future discussions around an alternative concept of  financial inclusion. 

3	 Conclusion

Many researchers and policymakers view access to the formal financial 
sector as an essential means of  bolstering financial equity. As Kimenyi and 
Ndung’u (2009, p. 1) write, ‘[w]ithout formal financial services, households 
rely on informal services that are associated with high transaction costs. Thus, 
increasing access to formal financial services to the majority of  households 
in developing countries remains an important policy goal.’ According to this 
approach, individuals who do not have access to the formal financial sector 
are seen as financially isolated and excluded from effective means of  saving 
and transferring money. However, our analysis of  the FSD survey data – along 
with research from other scholars – suggests that individuals who use informal 
financial tools may not be as excluded and isolated as such a perspective would 
assume. Indeed, armed with mobile money, individuals have much of  the 
security and efficiency typically associated with formal financial transactions. 
As Aker and Wilson (2013, p. 9) explain, mobile money ‘might reduce the 
transaction costs associated with receiving money transfers, as well as allow 
households to save, a key strategy for rural households to smooth consumption 
in response to shocks’.

In this chapter, we have used FinAccess data to conduct two analyses of  the 
role of  mobile financial services in formal financial inclusion. Supported by 
the fact that the vast majority of  mobile money transactions are for financial 
actions that fall into the ‘informal’ and ‘excluded’ access strands, we first 
reanalysed FSD statistics on financial inclusion to show what the financial 
inclusion landscape in Kenay looks like when we omit mobile money, viewing 
it as a tool to enable financial activity rather than as a financial activity in its 
own right. Next, to explore the extent to which mobile money is associated 
with both informal and formal financial activity, we extended earlier work by 
FSD researchers and others that shows how Kenyan households in particular 
use mobile money to enable a range of  informal as well as formal financial 
behaviours. 

In both analyses, we find support for the concept of  mobile money not as 
a financial product or practice in its own right but rather as a financial tool 
capable of  enabling a wide range of  financial actions. Rather than focusing on 
mobile money per se, we advocate paying closer attention to the myriad ways in 
which mobile money is used. Our perspective prioritises financial actions over 
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financial inclusion. Savings, credit and investment are all potentially positive 
financial actions capable of  being enacted in both the formal and informal 
sector. We believe that limiting research to the role of  the formal financial 
sector in providing access to such products diverts attention from considering 
how to best provide the tools such that these behaviours can be enacted in any 
sector. That is not to suggest that formal sector participation is not beneficial or 
desirable; rather, we take seriously earlier work showing the positive effects of  
informal social networks in supporting poor households, and geographic and 
financial impediments to access (Allen et al., 2012) to formal sector institutions, 
as reasons to carefully consider access to tools rather than particular products. 

This perspective provides a platform for greater discussion around how the 
overwhelming pattern of  cases of  mobile money use that relate to institutions 
categorised as ‘informal’ or ‘excluded’ conflicts with existing notions of  what 
‘informal’ and ‘excluded’ mean in the context of  financial inclusion measures. 
In particular, the ‘excluded’ category suggests financial isolation, although our 
results combined with a range of  earlier work clearly demonstrate that Kenyans 
use mobile money to strengthen their financial ties with members of  their 
informal social network (Johnson et al., 2012; Jack and Suri, 2014). We know 
that the world’s poor are anything but financially isolated, as they employ a 
wide range of  financial practices to organise scarce resources in order to hedge 
against a complex set of  risks (Collins et al., 2009). If  the benefit of  a savings 
account at a commercial bank is that it stimulates changes in savings behaviour, 
it may be possible that saving via a mobile money account could provide a 
similar benefit. If  mobile money is a technology that facilitates greater financial 
connectivity between members of  a social network such that risk is hedged 
and consumption is smoothed across negative household shocks (Jack and 
Suri 2014), then the association of  the practice of  domestic remittances with 
financial exclusion comes into question. Accordingly, we advocate for bridging 
research on financial capabilities, and the myriad ways that poor households 
informally enact financial management, and the development of  financial 
solutions that stimulate more positive financial behaviours.

Clearly, there are formal components of  mobile money that are beneficial to 
poor households who use it to enact informal or excluded financial actions 
(Johnson et al., 2012; Aker and Wilson 2013). Sending and receiving domestic 
remittances, storing cash in a secure location while at home or travelling, and 
keeping informal savings group payments and distributions safe and transparent 
are all better accomplished and more desirable as a result of  the formal security 
features of  mobile money. But categorising all financial behaviours enacted 
with mobile money products as formal biases our understanding of  the trend 
towards financial inclusion in Kenya. It also keeps the focus of  researchers 
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and policymakers on the goal of  sector participation rather than on the 
encouragement of  beneficial financial behaviours. 

The labels we use to classify financial behaviour have a strong impact on our 
perception of  the financial landscape. And importantly, the way policymakers 
view that landscape is likely to shape their response to it. When policymakers 
see that a large proportion of  the Kenyan population is ‘excluded’ from the 
formal financial sector, they may seek to rectify this imbalance by finding 
pathways to ‘inclusion’. This response – although well intended – would 
overlook the fact that many Kenyans have active financial lives outside the 
formal sector, facilitated by mobile financial services that provide enough 
formality to be secure and effective but retain enough flexibility to be used in 
any desired way. In light of  this fact, policymakers might broaden their efforts 
to include improving exchange in the informal sector, rather than viewing 
financial formality as the only path to achieving equitable financial access.

References

Aker, J. and K. Wilson (2013), “Can Mobile Money Be Used To Promote 
Savings? Evidence From Preliminary Research Northern Ghana”, Swift 
Institute Working Paper No. 2012-003, Tufts University (available at http://
www.swiftinstitute.org/wp-content/uploads/2012/10/SWIFT-Institute-
Working-Paper-No.-2012-003-Mobile-Money-Ghana_v7.pdf).
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1	 Introduction  

Improving access to financial services has become a priority for many 
international donors in the last ten years. Investments in large-scale data 
initiatives and impact evaluations have accelerated the development of  
knowledge on financial inclusion and financial sector depth, while direct donor 
investments in microfinance and other informal financial services, financial 
literacy training, and, in some cases, the formal financial sector have helped 
spur increasing financial inclusion across the developing world. 

According to FinAccess data, the rising tide of  financial inclusion brought 4.35 
million additional adults into the formal financial system in Kenya between 
2006 and 2013, with the total at 7.76 million in 2013, or 32.7% of  the adult 
population. By any historical standards this is an unprecedented rate of  change 
in six years, and is one that can be seen across sub-Saharan Africa. For example, 
in South Africa almost 6 million adults became formally included between 
2006 and 2012, with inclusion rates increasing from 53.7% to 67%. And this 
trend is not confined to the more financially developed sub-Saharan African 
countries, with significant increases in formal financial inclusion across the 
region and most obviously demonstratable in countries with multiple rounds 
of  FinScope surveys, such as Tanzania, Uganda and Rwanda.

Academic research has tended to view financial inclusion through the lens of  
binary indicators for the use of  both formal and informal financial products 
(Beck and Brown, 2011 Demirgüç-Kunt and Klapper 2012; Honohan 
and King, 2012. However, binary indicators of  financial inclusion, while 
informative, fall short of  a true indication of  the depth of  financial access. First, 
individuals may have an account but may not use it regularly or it may have 
become dormant. Second, individuals are likely to rely on an array of  financial 
products across formal, informal and mobile providers, so a focus on formal 
financial access alone can give a misleading picture of  financial inclusion. 
Third, individuals may have access to an account through a family member to 
share the fixed costs of  having a bank account. As a result, cosideration needs 
to be given to the level of  financial cooperation at the household level and 
whether surveys should focus on the individual inclusion rate (as an individual 
or through a family member) or the household inclusion rate (Cull and Scott, 
2010). Fourth, having a transaction account may lead to you being considered 
formally ‘included’, but you may be denied access to savings products, loans, 
or insurance products that are important for your future well-being. 

In contrast to binary indicators, access strands represent an approach to 
displaying a hierarchy of  financial inclusion pioneered by the national bodies 

http://econ.worldbank.org/external/default/main?authorMDK=94122&theSitePK=469372&piPK=64214942&pagePK=64214821&menuPK=64214916
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responsible for the FinScope surveys. The access strands generally comprise 
of  four mutually exclusive categories and take different forms depending on 
the country. For example, South Africa divides the population into ‘formally 
banked’, ‘informal only’, ‘other informal’ and ‘excluded’, while Kenya 
divides the population into ‘formal regulated’, ‘formal other’, ‘informal’ and 
‘unbanked’. 

In an attempt to move away from binary and categorical measures, this chapter 
presents a more meaningful scorecard of  financial inclusion that incorporates 
non-formal and mobile financial products, specifically takes frequency of  
usage into consideration, and looks at access to products by function rather 
than by type of  financial institution; thereby opening up the black box of  
financial inclusion. In addition, an alternative approach focused on the ability 
to manage financial challenges and opportunities is discussed. The chapter 
makes the best use of  data already available from the 2013 FinAccess survey, 
but recommendations are made on what additional information would be 
required to improve the index in future surveys. 

The chapter is structured as follows. Section 2 reviews the meaning of  
financial inlcusion, while Section 3 reviews related attempts to develop more 
sophisticated measures of  financial inclusion at both the individual and the 
country level. Section 4 discusses the issues inherent in both portfolio and 
composite approaches to indicators. Section 5 presents the proposed new 
financial inclusion scorecard based on FinAccess 2013, alongside the ideal 
version if  data availability were not constrained. Section 6 then presents 14 
respondent profiles using the proposed new financial inclusion index: five 
individuals, seven regional averages, and averages for males and females.  
Section 7 discusses potential approaches to creating a composite or aggregate 
financial inclusion measure at the individual level, and Section 8 concludes. 

2	 Understanding financial inclusion

The term ‘financial inclusion’ was first mooted by geographers in 1993 in 
relation to the closure of  bank branches in developed countries, and the 
subsequent decline in physical access to services (Leyshon and Thrift, 1993). 
Financial inclusion can be defined as the ability to access appropriate financial 
products and services. Making reference to important potential supply-side 
constraints, a more comprehensive definition is provided in AFI (2012): ‘full 
financial inclusion is a state in which all people who can use them have access 
to a full suite of  quality financial services, provided at affordable prices, in a 
convenient manner, and with dignity for the clients’.
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Individuals with access to formal financial services include those who currently 
use formal financial products and those who are voluntarily excluded (i.e. who 
choose not to use these services for religious, ethnic or preference reasons). 
Thus, while usage and access rates may be similar in some contexts, usage is a 
definite subset of  access. As a result of  this distinction, a pure measure of  access 
would include individuals who have sufficient purchasing power, can meet all 
documentary requirements and enjoy sufficient proximity to banking services, 
but simply prefer to remain financially excluded. A dedicated set of  survey 
questions may well be able to decipher the exact difference between usage and 
access at the micro level. While this distinction is not maintained throughout 
the entire financial inclusion literature, the difference is acknowledged by some 
(e.g. World Bank, 2008).

3	 Alternative attempts at financial inclusion 
measurement 

Access strands

The access strands developed by the FinScope country secretariats in Africa 
were the first attempt at a more sophisticated measure of  financial inclusion. 
Countries have adopted mildly different versions of  the access strands and 
updated their classifications over the years. The access strand approach 
specifically recognises the importance of  informal financial services to the 
pursuit of  financial inclusion, and in the case of  Kenya the access strand 
differentiates between formally regulated financial services and those outside 
of  the remit of  the central bank (see Figure 1). Individuals are categorised by 
their most formal financial product, irrespective of  the frequency of  usage 
and the importance of  the financial product in their financial management 
strategies. It is possible that a formally included individual may use their formal 
product irregularly while at the same time being highly active across a number 
of  informal products. This underestimates the role of  informal financial in 
household financial management strategies. The access strand approach also 
ignores the functionality of  the products used. For example, an individual may 
be considered formally banked but may only have access to a transactions 
account. They may specifically be excluded from savings products (perhaps 
due to minimum balances) and credit products.
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Figure 1: FSD Kenya 2013 access strand
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Rather than basing the access strands on usage of  the most ‘formal’ product, 
it is possible to redo the access strands based on the question: ‘What is the 
most important financial product you use?’. This produces quite a different 
looking access strand, which illustrates the fact that for many Kenyans the most 
important financial ‘device’ is actually friends/family or under the mattress.1 
Comparing Figure 2 with Figure 1, a number of  noticable differences can 
be observed. First, the share of  individuals formally included, in particular 
those currently possessing formally regulated products, has fallen significantly. 
Second, the share of  individuals classified as informally included increases 
from 8% to 20%.

Figure 2: Alternative access strand
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1	 For the purposes of  this alternative access strand, the categories are as follows. ‘Formal regulated’ includes bank 
account for everyday needs, ATM/debit card, credit card, bank account for savings or investment, current account 
with a cheque book, Postbank account, loan given by government, loan to buy/build a house or land, loan from a 
government institution, personal/business loan from a bank, shares, stocks, bills and bonds, car insurance, National 
Hospital Insurance Fund (NHIF), other medical insurance policy, life insurance policy, education policy, retirement/
pension and National Social Security Fund (NSSF). ‘Formal unregulated’ includes mobile money, supermarket 
smartcards and loan/credit from buyer. ‘Informal’ is made up of  savings account or loan from a SACCO, ASCA, 
ROSCA, chama or microfinance institution, loan from a shopkeeper or chama group investments. The ‘excluded’ 
category is made up of  savings with friends/family, savings in a secret hiding place, loans from family/friends/
neighbour/money lender or shylock, other investments and arrangement with local shop/supplier.  
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Financial Summary Measure (FSM) South Africa

The closest measure to the scorecard presented in this chapter is the Financial 
Summary Measure (FSM) produced using South African data by David 
Porteous in 2003. The FSM consists of  four broad components that yield 
five diagnostic classification measures for any individual. The FSM classifies 
a person into one of  eight tiers for each of  these five measures. The measures 
are as follows: (1) financial penetration (usage); (2) physical access; (3) financial 
knowledge; (4) financial discipline; and (5) connectedness and optimism. A final 
(sixth) summary classification, the FSM itself, is the sum of  these five measures 
rescaled back into eight tiers, so that each measure contributes with the same 
weight to the final measure. 

Financial penetration is measured as an average of  the score of  the three most 
formal financial products used, where the score for each financial product is 
found using a tier allocation table (TAT). The TAT gives an arbitrarily chosen 
score of  1 to 8 for each of  57 banking, savings and investment products 
and insurance/assurance services, spanning formal and informal financial 
services. For example, an overdraft, medical insurance and household contents 
insurance received an 8, a credit card or personal loan from a bank received 
a 5, whereas a loan from a friend/family or involvement in a savings club 
received a 2. 

Physical access to banks is measured in part by the time it takes to reach a 
bank for the banked population and the reasons provided for not having a 
bank account. See Porteous (2003) for further details.

Attitudes to money is broken down into financial knowledge and financial 
discipline, where scores are provided for responses to a series of  questions used 
in an early FinScope South Africa survey under each heading. In many ways, 
the score system for each category is artificially imposed on the survey questions 
and yields some interesting scenarios. Under financial knowledge, answering 
‘yes’ to the statement ‘You usually read the finance pages in newspapers and 
magazines’ yields a score of  14, answering ‘yes’ to ‘People often ask your 
advice on financial matters’ achieves a score of  10 points, whereas answering 
‘yes’ to ‘You know quite a bit about money and finances’ gets a score of  7. A 
‘yes’ to ‘you can easily live without having a bank account’ received a score 
of   -8, the lowest score. 

For financial discipline, the lowest score is achieved when you answer ‘yes’ 
to the statement ‘You love spending money to buy things even if  you have 
to use credit to do so’, while the top scores are for statements like ‘You hate 
owing money to anyone’, ‘You do not like carrying cash’ and ‘When you make 
financial decisions, you like to get advice from family/friends’. 



218    Kenya’s Financial Transformation in the 21st Century 

Connectedness and optimism are considered part of  the FSM because, as 
Porteous (2003) argues, ‘any understanding of  financial take-up must be 
influenced not only by wealth issues but also by an understanding of  people’s 
life circumstances, the major influences in their lives, their happiness levels 
and their level of  connectedness with the world’. Again, the scores given 
to survey questions are arbitrarily chosen and confined to the questions in 
the FinScope survey rather than questions designed with the FSM in mind. 
The top score given was for ‘My life is close to ideal’, with ‘I consider myself  
physically fit’, ‘I have a varied life with lots of  different activities’, ‘I feel alive 
and energetic’, ‘I feel well and in good health’ and ‘My life has meaning and 
purpose’ close behind. The lowest scores were for ‘My life is not at all close 
to my ideal’, ‘I feel lonely’, ‘I don’t feel I really belong’ and ‘I don’t have a 
really close relationship with anyone’. Significant question marks exist over 
the rationale for the inclusion of  connectedness and optimism as part of  a 
financial inclusion index. 

AFI’s core set of indicators

At the country level, endeavours to produce a set of  commonly measured 
financial inclusion indictors to inform global data collection efforts have been 
made. In 2012, the Bangkok-based Alliance for Financial Inclusion (AFI) 
suggested five indicators under two headings: access and usage. 

Defining usage as the ability to use formal financial services, they suggest 
three indicators: (1) number of  access points per 10,000 adults at the national 
level and segmented by type and relevant administrative unit; (2) percentage 
of  administrative units with at least one access point; and (3) percentage of  
total population living in an administrative unit with at least one access point. 
It seems obvious that the size of  the local administrative unit would make 
the latter two indicators difficult to compare across countries. Under usage, 
while acknowledging that the key dimension of  this is frequency of  usage, 
the AFI was forced to rely on two less than ideal indicators that fail to take 
frequency into account, namely: (1) percentage of  adults with at least one type 
of  regulated deposit account; and (2) percentage of  adults with at least one 
type of  regulated credit account. 
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4	 Measuring financial inclusion: Alternative 
approaches 

Defining the financial inclusion status of  an individual or a household by the 
type of  financial provider behind their account has a number of  drawbacks, as 
previously discussed. In this section, we discuss two alternative approaches: a 
focus on product functionality irrespective of  the type of  financial institution; 
and a focus on financial management opportunities enjoyed by the individual.  
In addition, consideration is given to alternative approaches to presenting 
measures of  financial inclusion. 

Product functionality approach 

Agnostic to the type of  financial product provider, a focus on the functionality 
of  products used arguably provides a clear indication of  whether an individual 
can save, borrow and transact though financial products. For example, well-
run savings groups can have a higher rate of  return than savings products 
from banks, and the ability to borrow small amounts at short notice through 
informal channels is extremely important to vulnerable households that are 
unlikely to access structured bank finance. Figure 3 illustrates the proportion 
of  the population who currently use five different types of  financial products.2 
Given that one individual is likely to have multiple accounts at one time, it is 
not meaningful to develop a similar access strand. This approach is included 
in the scorecard presented in Section 6. 

Figure 3: Usage of products by functionality
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2	 ‘Savings’ is made up of  savings at a SACCO, microfinance institution, ASCA, ROSCA, having a Postbank account 
or a bank account for savings or investment.  ‘Lending’ is made up of  a having a personal loan from a bank, a 
SACCO, a microfinance institution, a government institution, an employer, an ASCA, a chama, family/friend or 
neighbour, a shopkeeper or a buyer of  agricultural produce, an overdraft, a credit card, or loan by government to buy 
a house or land or a local shopkeeper that allows you to take goods/services on credit. ‘Transactions functionality’ 
comprises of  a current account with a cheque book, a bank account for everyday needs but no cheque book, or an 
ATM/debit card. ‘Insurance’ comprises of  car insurance, house/contents insurance, agriculture insurance, NHIF, 
other medical insurance, life assurance or other insurance. 
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Financial management opportunities

An alternative approach would be to ask very specific questions of  respondents 
regarding their opportunities for financial management. The exact design of  
these questions could draw heavily from the recent Financial Diaries exercise 
(Zollmann, 2014). Respondents could be asked questions such as:

1.	 How many months’ worth of  income do you have saved in an institution, 
with friends/family or under the mattress?

2.	 If  your income stopped completely (e.g. you were made unemployed, or 
experienced poor business returns or bad weather), how many months 
would you be able to survive by selling assets, using savings or borrowing? 

3.	 If  you needed 5,000 shillings for family expenses, would you be able to 
get this within three days?

4.	 If  you needed 5,000 shillings for an investment, would you be able to get 
this within two weeks?

5.	 If  you unexpectedly received 5,000 shillings, do you have a safe place you 
could save this money?

6.	 If  you wanted to save 100 shillings per week in a safe place, would you 
be able to do this?  

Alternative options for presentation of indicators

There are two alternative approaches to presenting multiple financial inclusion 
measures: composite inclusion indicators, and a portfolio approach.  Composite 
measures are the combination of  several indicators into a summary measure 
such as that of  the FSM or the Centre for Global Development’s Commitment 
to Development Index (CGD, 2010). An alternative approach is to present a 
portfolio of  measures per individual respondent or for the average respondent 
in a certain category (male/female, a particular administrative unit, etc.). An 
example of  this at the country level is the annual tracking of  the Millenium 
Development Goals (MDGs). 

Composite indicators are more easily understood than a portfolio of  individual 
indicators as they combine diverse measures into a single digestible measure. 
In contrast, a portfolio of  indicators can result in information overload. In a 
fast-moving and media-influenced policy environment, indicators arguably 
should deliver short concise messages to stakeholders in the policy process. 

Further analysis of  the construction of  composite indicators raises some 
concerns. Composite indicators involve a two-stage process, namely, 
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standardisation and aggregation (including value weighting). We examine 
each in turn. Standardisation imposes uniform units on disparate indicators. 
For example, the FSM forces a variety of  different indicators that do not lend 
themselves naturally to ordinal ranking into a scale from one to eight. This 
process can hide information and can serve to dumb down the contribution 
of  individual disaggregated indicators to financial inclusion discourse. Unless 
stakeholders commit to tracking such a composite indicator to benchmark 
performance, its lack of  usefullness in research spheres renders it not 
particularly valuable. 

Aggregation of  standardised indicators into a composite indicator opens up 
the question of  value weighting. When value weighting different indicators, 
there are two options: weighting the indicators based on a subjective ratio of  
importance; or remaining agnostic and simply leaving the indicators unweighted 
and calculating a simple average of  the scores. Value weighting is a highly 
subjective exercise and it can be difficult for researchers to reach a consensus 
on the relative importance of  the component indicators. Nevertheless, there 
are a number of  examples in the social sciences of  composite indicators 
using predetermined value weighting, such as the CGD’s CDI index. The 
environment score in the CDI, for example, is made up of  standardised 
indicators for climate change (60%), biodiversity and global ecosystems (30%) 
and fisheries (10%). The CDI overall country score weights the standardised 
scores for aid, trade, environment, security, technology, migration and 
investment as equal, transferring the weighting to the choice of  sectors for 
inclusion. It is noteworthy that the FSM summary measure did not become 
a useful measurement term pursued by policymakers. 

An alternative approach is to present the set of  component indicators and stop 
short of  aggregating them into a summary measure. This approach allows 
observers to understand the multi-dimentionality of  financial inclusion and 
to encourage informed debate on what it means to be financially included. In 
this chapter, the portfolio approach is recommended. 

A separate but important issue relates to the assumptions made with the 
choice of  indicator. Indicators have normative connotations. Every indicator 
is based on the assumption that ‘things are getting better’ if  performance in the 
indicator improves year on year. For example, the number of  lending products 
a person may have is not something to be maximised, while at the same time 
one or two products (if  used properly) is preferable to no borrowing. 
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5	 Individual-level financial inclusion scorecard

This section proposes an individual-level financial inclusion scorecard based 
on the possibilities presented by the FinAccess Kenya 2013 dataset. The 
scorecard is built on four pillars: (1) formal, informal and mobile account 
ownership; (2) frequency of  usage; (3) functionality available through those 
products (transactions, savings, lending, insurance); and (4) constraints to 
formal banking. Under each of  the pillars, an attempt to define what it means 
to be fully formally included is made. Although such an exercise is not without 
serious hazard, it is an important component of  the scorecard. 

Formal, informal and mobile account ownership

Account ownership has been the starting point for financial inclusion surveys 
and research to date. The FinScope/FinAccess and Global Findex surveys ask 
respondents whether they ‘have had or currently have an account’ to ascertain 
whether the respondent is formally or informally included or is a mobile money 
subscriber. Establishing whether someone has an account is the first step in 
any attempt to measure financial inclusion. 

In building the index around usage, we are specifically downplaying the 
position of  the voluntarily excluded population. FinAccess surveys in the past 
have asked respondents why they do not have a bank account. Respondents 
can highlight a number of  reasons for their exclusion, so despite the fact that 
some respondents indicate a preference for remaining unbanked, with positive 
responses to prompted statements like ‘I prefer to use other options rather 
than a bank’, ‘I prefer dealing in cash’, ‘I don’t need a bank acccount’ and ‘I 
do not have a bank account due to religious reasons’, it is not possible to fully 
distinguish the voluntarily excluded through the FinScope/FinAccess surveys 
due to the inaccurate picture self  reported reasons often provide. Unbanked 
respondents tend to cite a number of  reasons for being excluded across the 
spectrum of  involuntary exclusion and supply constraints, as well as voluntary 
exclusion reasons. A collorary is the inaccurate picture resulting from self-
reported reasons given by SMEs in surveys for lack of  access to finance. 

Frequency of usage

Many ‘financially included’ individuals in sub-Saharan Africa have dormant or 
inactive accounts, set up in the past when they had a regular income or were 
in receipt of  payments (in some cases, one-off payments from a government 
scheme). In other cases, the increasing cost or opportunity cost of  reaching 
a bank has led to accounts falling dormant. In FinAccess 2013, frequency of  
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usage is measured on a sliding scale of  daily usage, weekly usage, monthly 
usage, once or twice a year, or infrequently.3 

Depending on the formality of  employment, income levels and engagement 
with the modern economy, the optimal level of  usage of  financial products 
will vary across individuals. For example, a few times a year may be optimal 
for a farmer engaged in seasonal agricultural activity, whereas for a salaried 
worker in Nairobi, weekly usage will likely be ‘optimal’. It is tentitively taken 
that monthly or more regular usage of  formal, informal and mobile products 
represents full inclusion.4 

Functionality available 

An individual may regularly use formal products but may still not have access 
to savings, lending and insurance products. As a result, it is important to scope 
out the type of  financial products used by the respondent. Ideally, individuals 
will have access to transactions, savings, lending and insurance products. 
For the purpose of  developing the scorecard, it is assumed that it is optimal 
for individuals to have one transaction, one lending, two insurance and two 
savings products. Of  course, individuals may not demand lending products 
and in many cases it is inappropriate for households to have borrowings, so 
this assumption is open to criticism. 

The role of  mobile money is contested and discussed elsewhere in this book. In 
many ways, access to mobile money is an important capability in the household 
financial management strategies of  Kenyans. While it is considered in a binary 
fashion here, one could break down the ways in which the users use mobile 
money; it is possible to use mobile money as a transactions account, a savings 
account or an account to access inter-group lending. 

Constraints to formal banking

The myriad of  constraints to access are treated elsewhere, but for the purposes 
of  this scorecard we focus specifically on geographic constraints to formal 
financial services, affordability of  formal financial services, and financial 
literacy. Geographic constraints are considered as time to branch/ATM and 
cost to travel to branch, both of  which are recorded as catagorical variables 

3	 Future surveys should also ask whether certain accounts have been used in the last year, as well as questions on 
frequency of  usage.

4	 An improved frequency of  usage catagorical variable may be considered for the next FinAccess survey that addressed 
the lack of  clarity between ‘once or twice a year’ and ‘infrequently’; perhaps something like weekly usage, monthly 
usage, a few times a year, once a year and less than once a year.  
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in FinAccess 2013. The ideal time to bank branch/ATM is under 30 minutes, 
while the ideal cost to branch is under 200 schillings. 

Affordability is calculated as the ratio of  gross monthly income to a suggested 
cost of  using and getting to formal financial services on a monthly basis of  
500 shillings per month. Respondents with a gross monthly income more 
than 20 times greater than 500 shillings are deemed able to afford formal 
financial services. In light of  improved estimates of  the cost of  using formal 
bank accounts, this figure of  500 shillings could be revised. 

Finally, financial literacy is made up of  two measures: financial sector knowledge, 
and basic financial numeracy. Financial sector knowledge is measured by 
familiarity with 13 financial sector terms, while financial numeracy is measured 
on a scale from zero to two points, with one point given for each correct answer 
to a simple question on division and a question about calculating the repayment 
due when a 10% interest rate is applied on a loan of  10,000 shillings. 

Significant improvements could be made in data collection for financial 
inclusion constraints. First, a full set of  GPS coordinates for formal, informal 
and mobile financial access points would allow for the calculation of  distance 
to various financial services (see Chapter 3). Second, the collection of  supply-
side data on the average monthly cost of  using different types (transactions, 
savings, lending and insurance where appropriate) of  formal, informal and 
mobile financial services at an assumed ‘ideal’ usage rate would improve 
the depth of  the affordability ratio and allow for development of  a ratio by 
channel and product type. Third, FinAccess 2013 does not ask respondents 
what official documents they have in their name. Previous FinScope surveys 
in Nigeria have, for example, asked respondents whether they have each of  
up to 16 different documents, from utility bills and title deeds to a passport 
and a drivers licence (King, 2012). Such a question would help estimate the 
role played by informality in financial exclusion in Kenya. Finally, the area 
where the most improvement can be made is financial literacy. Perhaps due to 
time constraints, the questions used in FinAccess designed to capture financial 
literacy and numeracy are elementary. Improvements in this section of  the 
questionnaire could help underpin improvements to the proposed index. The 
recent Financial Capabilities (FinCap) survey in Tanzania, for example, could 
provide guidance on how to restructure this part of  the questionnaire. 

Table 1 presents the 15 components of  the proposed financial inclusion index; 
Tables 2 and 3 present the detailed definitions of  the 15 elements.

Under the scorecard, two normative approaches are taken to determine what 
it means to be formally included: an aspirational line of  inclusion, and a 
minimum level of  inclusion. In reality, depending on the context and the 
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motivation, the threshold to be considered financially included may be altered. 
The higher threshold, an aspirational line of  inclusion, is set as having two 
formal accounts, two informal accounts and one mobile account. Although 
the target of  two formal accounts may arguably be too high, it is reasonable 
to suggest that having both a formal transaction account and a savings 
account, for example, is necessary to be considered formally included, and 
FinAccess makes a distinction between different types of  formal account.  In 
similar fashion, involvement in a savings group and having an account at a 
microfinance organisation, or membership of  two savings clubs, may not 
be too high a bar to set for financial inclusion. In terms of  functionality, the 
aspirational line of  inclusion can be set at two savings, two insurance, one 
transaction and one lending account. The rationale for two savings accounts 
comes from the need to spread risk across savings devices, perhaps between 
formal and informal, while two insurance products are required to cover the 
myriad of  risks households face.  However, it should be noted that depending 
on the purpose of  the analysis, it may make sense to focus soley on the formality 
of  the products or the functionality, rather than on both.

Table 1: Dimensions of the KFIS

Number of accounts Frequency of usage

1.	 Number of formal acounts 2.	 Frequency of usage of most important 
formal account

3.	 Number of informal accounts 4.	 Frequency of usage of most important 
informal account

5.	 Have mobile money account 6.	 Frequency of usage

Number of accounts by function 

1.	 Number of transaction accounts (both formal and informal)

2.	 Number of savings accounts (both formal and informal)

3.	 Number of lending accounts (both formal and informal)

4.	 Number of insurance policies (both formal and informal)

Constraints to formal banking

1.	 Geographic access to formal services

2.	 Low-cost access to formal services

3.	 Affordability of formal services

4.	 Financial knowledge

5.	 Financial numeracy
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Table 2: Account usage definitions

FinAccess 2013 Ideal approach

Formal 
banked

0-12 range with one point given for each of:

1.	 Postbank account

2.	 Bank account for savings or investment

3.	 Current account (with cheque book)

4.	 Bank account for everyday needs (no cheque 
book)

5.	 Overdraft

6.	 ATM/debit card

7.	 Credit card

8.	 Personal/business loan from bank

9.	 Savings at microfinance institution

10.	 Loan from a microfinance institution 

11.	 Savings account at SACCO

12.	 Loan from a SACCO

1.	 Maintain the focus on ‘currently 
have’ when asking questions on 
financial inclusion. 

2.	 Survey questions should be 
designed in such a way as 
to allow for a differentiation 
between formal and informal 
transactions, savings, lending 
and insurance products used.

Informally 
banked 

0-5 range with one point for each of: 

1.	 Savings at ASCA

2.	 Savings at ROSCA

3.	 Loan from ASCA

4.	 Loan from a Chama

5.	 Other Chama investments

3.	 Improvement possible in the 
way the categorical variable 
for frequency of usage is 
constructed. Suggestion: weekly 
usage, monthly usage, a few 
times a year, once a year, and 
less than once a year.  

Savings 
products

Score of 0 to 8, with one point for each of: 

1.	 Postbank account

2.	 Savings account at SACCO

3.	 Savings at ASCA

4.	 Savings at ROSCA

5.	 Bank account for savings or investment

6.	 Education policy

7.	 Retirement/pension

4.	 Needs to be updated to include 
new products in next FinAccess.

Transactions 
products

Score of 0 to 5, with one point for each of:

1.	 Current account (with cheque book)

2.	 Bank account for everyday needs (no cheque 
book)

3.	 Overdraft

4.	 ATM/debit card

5.	 Credit card

5.	 Needs to be updated to include 
new products in next FinAccess.
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FinAccess 2013 Ideal approach

Lending 
products

Score of 0 to 11, with one point for each of:

1.	 Personal/business loan from bank 

2.	 Loan from a SACCO

3.	 Loan from a microfinance institution

4.	 Loan from ASCA

5.	 Loan from a Chama

6.	 Loan from a government institution

7.	 Loan to buy/build a house or to buy land from 
building society

8.	 Loan given by government to buy house or 
land

9.	 Overdraft

10.	 Credit card

11.	 Loan from employer

6.	 Needs to be updated to include 
new products in next FinAccess.

Insurance 
products

Score of 0 to 7, with one point for each of:

1.	 Car insurance

2.	 House/building/contents insurance

3.	 Agriculture insurance

4.	 NHIF

5.	 Other medical insurance policy

6.	 Life insurance policy

7.	 Other insurance

7.	 Needs to be updated to include 
new products in next FinAccess.

Mobile 
products

Binary – registered mobile money user (e.g. 
M-PESA, Airtel Money, Orange Money, YuCash, 
etc.) 

8.	 Needs to be updated to include 
new products in next FinAccess.

Frequency of 
formal Usage 

Thinking of the bank account you use most 
frequently, how often to you use this account? 

0 = N/A; 1 = Irregularly; 2 = Once or twice a year; 
3 = Monthly; 4 = Weekly; 5 = Daily

9.	 Change to weekly usage, 
monthly usage, a few times a 
year, once a year, and less than 
once a year.  

Frequency 
of informal 
usage 

Thinking of the SACCO account you use most 
frequently, how often to you use this account? 
Thinking of the microfinance account you use most 
frequently, how often to you use this account? 
Highest response taken. 

0 = N/A; 1 = Irregularly; 2 = Once or twice a year; 
3 = Monthly; 4 = Weekly; 5 = Daily

10.	 Change to weekly usage, 
monthly usage, a few times a 
year, once a year, and less than 
once a year.  

Frequency of 
mobile usage 

How often to you use mobile money  (e.g. M-PESA, 
Airtel Money, Orange Money, YuCash, etc)?

0 = N/A; 1 = Irregularly; 2 = Once or twice a year; 
3 = Monthly; 4 = Weekly; 5 = Daily

11.	 Change to weekly usage, 
monthly usage, a few times a 
year, once a year, and less than 
once a year.  

Table 2 (contd.)
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Table 3: Constraints to formal banking

FinAccess 2013 Ideal approach

Geographic 
access to formal 
services 

If you had to go to nearest bank 
branch/ATM/bank, how long would it 
take to get there directly? 

1.	 Under 10 minutes 

2.	 10 to 30 minutes

3.	 30 minutes to 1 hour

4.	 About 2 hours or longer

1.	 A full set of GPS coordinates 
for formal, informal and mobile 
financial access points would 
allow for the calculation of distance 
to various financial services. 

Low-cost access 
to formal services

On average, how much would it cost for 
you to get there (if you go directly)?

1.	 No cost

2.	 Less than 50 shillings

3.	 51-100 shillings

4.	 101-200 shillings

5.	 201-500 shillings

6.	 More than 500 shillings

2.	 No improvements necessary.

Affordability of 
formal services

Gross monthly income to average 
cost of monthly transactions account 
(assumed to be 500 shillings); range 
of .06 to 900. Respondents with ratios 
greater than 20 are deemed able to 
afford formal financial services. Natural 
log scale used in graphs. 

3.	 Collection of supply-side data 
on the average monthly cost of 
using different types (transactions, 
savings, lending and insurance 
where appropriate) of formal, 
informal and mobile financial 
services for an assumed ‘ideal’ 
usage rate would improve the 
depth of the affortability ratio. 

Financial 
knowledge

Number of financial services/terms 
heard of from following list:

1.	 Savings account

2.	 Insurance

3.	 Interest

4.	 Shares

5.	 Cheque

6.	 Collateral

7.	 Budget

8.	 Guarantor

9.	 Investment

10.	 ATM card

11.	 Inflation

12.	 Pension

13.	 Mortgage

4.	 Improvements to the financial 
literacry/numeracy section of the 
questionnaire could help underpin 
improvements to the proposed 
index. See recent Financial 
Cababilities (FinCap) Tanzania.  
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FinAccess 2013 Ideal approach

Basic Numeracy Score of 0 to 2, where one point is 
gained for getting each of the following 
two questions correct:

1.	 You are in a group and win a 
promotion or competition for 
100,000 shillings. With five of you 
in the group, how much does each 
of you get?

2.	 You take a loan of 10,000 shillings 
with an interest rate of 10% a year. 
How much interest would you have 
to pay at the end of the year? 

5.	 Improvements to the financial 
literacry/numeracy section of the 
questionnaire could help underpin 
improvements to the proposed 
index. See recent Financial 
Cababilities (FinCap) Tanzania.  

Table 4 shows the summary statistics for each element of  the index. With the 
aspirational line of  inclusion in mind, we note that only 17.2% of  respondents 
have two or more formal accounts, while 12.3% have two or more informal 
products. In contrast, 58.7% have direct access to at least one mobile money 
platform. In terms of  frequency of  usage, respectively, 18.6%, 9.4% and 40.8% 
of  all respondents use formal, informal and mobile financial products more 
frequently than monthly. Examining the types of  products, 23.8% have one 
or more transaction account and 12.5% have one or more lending product. 
In terms of  savings products, 12.4% have two more products (38.1% have 
one savings account), while only 2.2% have two or more insurance products.

In contrast, with the minimum line of  inclusion in mind, we note that 29.1% 
of  respondents have access to one formal account and 34.2% have access to 
one informal account. 

Table 3 (contd.)
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6	 Sample profiles

In this section, five individal respondent profiles are considered, as well as 
average profiles for seven provinces and for males and females. These are of  
course chosen as examples, and the profiles of  all respondents can be generated 
on request along with average profiles for any sub-segment of  the FinAccess 
sample. The sample statistics for provinces and by gender are presented in 
the Appendix to this chapter.

Scorecard considerations

First, the issue of  universality versus specific local thresholds for financial 
inclusion can be debated. Is it meaningful to impose the same criteria for being 
‘financially included’ on someone in Nairobi and someone in North Eastern 
Province? While an argument can be made for specificity, taking different 
levels of  economic development into consideration, it can be argued that 
what it means to be financially included is in many ways similar, irrespective 
of  local conditions. 

Second, an associated concern relates to the exact definition of  what it means 
to be ‘financially included’. Arguments can be made to adjust this downwards, 
perhaps on the basis that as long as an individual has access to one good savings 
and transactions account, they may not need a second one. This of  course 
is a very reasonable critique. Changing the criteria is something that can be 
easily done in future adaptations of  the scorecard.  
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Respondent 1

A 51 year-old male from the Kibera slum, Respondent 1 has a common 
financial profile: formally and informally financially excluded, but with weekly 
usage of  mobile money. Affordability and low financial numeracy represent the 
biggest constraints facing Respondent 1, with affordability the most significant.
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Respondent 34

A 47 year-old female from Riruta, Nairobi, Respondent 34 is active weekly in 
formal banking and mobile money, and monthly in informal financial services. 
This respondent has access to transactions, saving and lending products, but 
does not have any insurance products. Given the inclusion performance of  
Respondent 34, it is unsurprising that no signficant constraint stands out, 
although there are question marks over the numeracy of  this respondent.
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Respondent 34 − Active Formal, Informal and Mobile
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Respondent 42

A 31 year-old male from the Laini Saba area of  Nairobi, Respondent 42 has 
three formal bank accounts with transactions and savings functionality and 
uses both formal banking (monthly) and mobile money (weekly) regularly. 
Respondent 42 does not have any lending or insurance products, and does 
not engage in informal financial services. No single constraint stands out for 
this respondent, although the numeracy score is low.
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Respondent 42 − Highly Formal and Mobile
Financial Inclusion Profile
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Respondent 47

A 23 year-old male from Ngara, Nairobi, Respondent 47 is highly included, 
‘enjoying’ four formal accounts, five informal accounts and mobile money. 
His most frequently used informal account is only used one or twice a year, 
but he uses formal banking monthly and mobile money weekly. In terms 
of  functionality, Respondent 47 has the use of  transactions, savings, lending 
and insurance products. He is financially numerate and does not have any 
significant constraints.
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Respondent 47 − Highly Included
Financial Inclusion Profile
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Province average: Nairobi

The average Nairobi resident falls short of  both the aspirational line of  
inclusion and the minimum line of  inclusion, with 1.22 formal accounts on 
average which is most likely to be a transaction account. The use of  mobile 
money is widespread, and the average level of  usage is monthly. In terms of  
constraints, the average Nairobi resident has low financial numeracy and, while 
affordability does not seem to be a concern, the median resident is likely to 
have lower ratio of  gross income to banking costs.
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Province average: Central

The average Central Province respondent scores less well than the average 
Nairobi respondent,  with lower usage for most product types, with the 
exception of  informal accounts. Frequency of  usage is also lower in Central 
Province than in Nairobi for formal and mobile accounts, but is higher for 
informal accounts. With regards to the constraints profile, it is noticable that 
affordability is not as serious an issue as it is in lower-income provinces.
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Province average: Coast

The Coast Province has lower levels of  financial inclusion than many other 
provinces. While it is ranked fifth (out of  seven provinces) for formal accounts, it 
is ranked last for informal financial services, savings products, lending products 
and insurance products.5 Affordability and numerical capability remain issues, 
while there may be reasons to suspect that religion reduces demand for certain 
financial services.
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5	 North Eastern Province is not included in the data. 
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Province average: Eastern

The residents of  Eastern Province have an average of  0.66 formal accounts, 
0.53 informal accounts, and 0.54 mobile accounts. Driven by the most 
extensive use of  informal products, savings products are most prevalent in 
Eastern Province. However, the average respondent in Eastern Province falls 
short of  the minimum line of  financial inclusion.
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Province average: Nyanza

Nyanzan is the second least financially developed province in the data set. 
Mobile (average  of  0.54 per resident) and informal (average of  0.49) are 
the most prevalent financial services. The average resident has 0.46 formal 
accounts. Nyanza and Western are the only two provinces where informal 
accounts dominate formal accounts. Affordability is a significant issue in 
Nyanza.
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Province average: Rift Valley

The average Rift Valley resident has 0.62 formal accounts, 0.25 informal 
accounts and 0.53 mobile accounts. The Rift Valley has the second lowest 
usage of  informal products, but the fourth highest usage of  formal accounts.
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Province average: Western Kenya 

The average Western Province resident falls well short of  the mimimum line of  
inclusion.  The average resident has around 0.43 informal accounts and while 
mobile money usage is more prevalent, it remains lower than in the capital. 
Affordability and numeracy seem to be the most important constraints, as 
opposed to distance or time to bank.
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Average respondent: Male

The average male has 0.86 formal accounts, 0.26 informal accounts and 0.61 
mobile accounts. Compared with females, males are more formally banked, 
less informally banked and are more likely to have a mobile account. Men 
have higher finanical sector knowledge comapred with men.
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Average respondent: Female 

The average female has 0.56 formal accounts, 0.49 informal accounts and 
0.57 mobile accounts. Females have on average more informal accounts, 
lending and insurance products than males, while males have significantly 
more transaction accounts refelecting gender roles within the household. 
Afordability is a greater challenge for women.
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7	 Options for future surveys 

Efforts to develop more sophisticated measures of  financial inclusion represent 
an opportunity to understand the difference between ‘usage’, ‘access’ and 
‘frequency of  usage’, and to drive policy efforts towards meaningful financial 
inclusion. The objective of  this chapter has been to explore alternative ways 
of  measuring financial inclusion, culminating in the development of  the 
scorecard. Looking forward to future surveys, a number of  options present 
themselves. 

Financial inclusion index

In Section 4, the issues associated with a composite indicator of  financial 
inclusion are presented and the case made for the portfolio approach to 
presenting data. Nevertheless, a summary financial inclusion measure, similar 
to the sixth (and final) FSM indicator, could be developed. Inevitably, tough 
assumptions are made about standardisation and weighting, or in other words, 
what is important and what is not. 

Arguably, the most meaningful combination of  the indicators previously 
presented would be to combine the ‘currently have’ and frequency of  usage 
data into a unifed measure. The suggestion would be to reduce the ‘currently 
have’ variable to a categorical variable, where a score of  zero is given for 
no products, 1 for one product and 2 for two or more products. For each 
individual, this value is multiplied by zero for frequency of  usage of  less than 
once a year, by 1 for usage of  a few times a year, and by 2 for monthly or 
more frequently. This would make having two or more accounts and using 
them (or at least the most frequently used one) a few times a year equal to 
having one account and using it monthly or less. This score of  between 0 
and 4 could be calculated for each of  formal, informal and mobile products 
(although the frequency of  usage might be adjusted for mobile money); see 
Table 5 for more details.

Table 6 provides these scores for the average Kenyan and for four categories: 
Nairobi residents, Western Kenyan residents, Kenyan males and Kenyan 
females. The need for policymakers and communications strategies to 
reduce complex data into digestible numbers provides the rational for this 
approach. The scores in Table 6 are out of  4, with a score of  4 meaning 
that an individual has two (in)formal accounts and uses their most important 
account monthly or more frequently, or has one mobile money account and 
uses it more frequently than monthly. The scores suggest there is much room 
for improvement. Importantly, and as previously argued, summary measures 
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hide significant amounts of  information. For example, it is not clear from the 
summary scores whether frequency of  usage or actual access is weaker. When 
such disaggregated data is required, the portfolio approach is recommended.

Table 5: Proposed approach to a financial inclusion index

Formal products

Currently have Usage

Number Score Category Score

2 (+) 2 Monthly or more frequently 2

1 1 A few times a year 1

Zero 0 Less than once a year 0

Total score = ‘Currently have’ Score x usage score

Informal products

Currently Have Usage

Number Score Category Score

2 (+) 2 Monthly or more frequently 2

1 1 A few times a year 1

Zero 0 Less than once a year 0

Total score = ‘Currently have’ score x usage score

Mobile products

Currently Have Usage

Number Score Category Score

1(+) 2 Monthly or more frequently 2

Zero 0 A few times a year 1

Less than once a year 0

Total score = ‘Currently have’ score x usage score

Table 6: Sample financial inclusion index scores (maximum Score is 4)

Category Formal score Informal score Mobile score Average score

Average Kenyan 0.68 0.12 2.38 1.06

Nairobi Resident 1.35 0.13 1.65 1.04

Western Kenya Resident 0.37 0.08 1.29 0.58

Male 0.91 0.09 1.62 0.87

Female 0.52 0.13 1.32 0.66
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It would be possible in theory to do a similar exercise for access to products 
based on functionality rather than formality of  provider. Unfortunately, 
FinAccess data from 2013 do not allow for this. 

New emphasis on product functionality

In similar fashion to Figure 2, the presentation of  financial access indicators 
could focus on the functionality of  products rather than the formality of  
the provider. This could be done as a complement to the traditional access 
strand. If  this approach were to pursued, it is suggested that the questionnaire 
be designed to fully measure formal and informal insurance and investment 
products, in addition to the suite of  transactions, savings and lending products. 

Financial management opportunities

As described in Section 4, one could construct a set of  questions dedicated 
to ascertaining how well individuals can manage income, health and other 
shocks through financial products, and also how well individuals can manage 
unexpected windfalls and a desire for regular savings through financial 
products. The exact design of  these questions should be country-specific, take 
income levels into consideration, and ideally be derived from sophisticated 
financial diaries exercises. 

Build an online scorecard application 

Compared to the access strand approach and the three options presented above, 
the scorecard approach does not lend itself  well to the quick communication of  
summary statistics. However, the option exists to develop an online application 
to communicate the results of  future surveys. An online portal could be 
developed that would allow the browser to choose, for example, an averge for 
young males in Western Kenya. 

8	 Conclusions

The ubiquitous dependence on binary and basic categorical measures in 
the financial inclusion literature has weakened understanding of  what it 
truly means to be financially included, and has encouraged policymakers to 
promote the roll-out of  basic accounts to low-income households in developing 
countries. In many cases, such accounts fall dormant, lack the functionality 
required to achieve the often-cited welfare gains from financial inclusion, and 
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are poorly adapted to the complex financial management needs of  low-income 
households. 

This chapter presents a portfolio approach to better understand financial 
inclusion, along with a number of  options for future surveying exercises. It is 
hoped that this effort will stimulate debate on what it means to be financially 
included, and that the index will become a tool that policymakers and analysts 
can use to measure financial inclusion at the individual and administrative 
levels and across different socioeconomic characteristics.
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Appendix

Provincial and gender summary statistics

Nairobi Central Coast Eastern Nyanza
Rift 

Valley
Western Male Female

No. of formal accounts 1.10 0.78 0.54 0.49 0.38 0.51 0.35 0.68 0.46

Frequency of formal 
usage

1.36 1.06 0.67 0.61 0.45 0.68 0.42 0.91 0.56

No. of informal 
accounts

0.59 0.75 0.26 0.70 0.57 0.36 0.49 0.43 0.59

Frequency of informal 
usage

0.31 0.65 0.24 0.39 0.28 0.33 0.17 0.39 0.32

No. of savings accounts 0.64 0.71 0.38 0.71 0.57 0.44 0.44 0.52 0.57

No. of transaction 
accounts

0.82 0.57 0.33 0.30 0.23 0.32 0.20 0.47 0.29

No. of lending accounts 0.23 0.23 0.10 0.18 0.16 0.16 0.15 0.18 0.16

No of formal products 0.39 0.31 0.09 0.17 0.12 0.18 0.12 0.24 0.15

No. mobile money 
accounts

0.83 0.73 0.54 0.56 0.54 0.53 0.52 0.61 0.57

Frequency of mobile 
account usage

2.74 1.81 1.64 1.48 1.56 1.68 1.70 1.89 1.60
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1	 Introduction

The last ten years has seen a huge rise in research into and analysis of  the 
role of  financial skills, knowledge and attitudes in financial decision-making 
and behaviours. This has been precipitated by different policy contexts – in 
the developed countries by the financial crisis, and in developing countries 
by the rise of  the financial inclusion agenda (OECD, 2005) – and it has been 
furthered by the rise of  behavioural economics (Thaler and Sunstein, 2009; 
Altman, 2012). The debate has evolved from a focus on the need for financial 
education to equip people with a knowledge and understanding of  financial 
concepts and the operations of  the financial sector (‘financial literacy’) and to 
enable people to interact with the sector, to recognising that the links between 
knowledge, attitudes and behaviours are as complex in this arena as they are 
in so many others (Kempson et al., 2005; Sherraden, 2010).1

The concept of  ‘financial capability’ is now being used in developing country 
contexts with a view to understanding its role as a missing link to financial 
inclusion (Atkinson and Kempson, 2008; Accion, 2013; Kempson et al., 2013). 
While the measurement of  financial literacy has focused on an understanding 
of  financial concepts and interactions with the formal sector, studies in 
developing countries recognise that such knowledge may not be necessary for 
effective money management and more inductive approaches have identified 
a range of  personal characteristics which respondents themselves identify 
as being related to capability. The most recent multi-country study, led by 
Elaine Kempson in collaboration with the World Bank (Kempson et al., 2013), 
identified ten domains that contribute to financial capability, but concluded 
that these could not be turned into a single measure because they were poorly 
correlated within countries and operated differently across country contexts. 
Moreover, measures of  this type do not capture individuals’ ability to manage 
their finances independently of  endowments such as income, education or 
other attributes. An approach to measuring this ability is at present missing 
from the literature.

This chapter contributes to this discussion by conceptualising financial 
capability, from the perspective of  Sen’s capability approach (Sen, 1999), as 
the set of  financial functionings that people have reason to value. It is then 
possible to consider the conversion efficiency with which individuals transform 
their knowledge, skills, attitudes and endowments into these desirable financial 
behaviours. Data envelopment analysis (DEA) can be used to measure the 
relative efficiency with which individuals transform their initial endowments 

1	 The experience of  HIV/AIDS programmes, for example.



254    Kenya’s Financial Transformation in the 21st Century  

into financial functionings. This has the particular advantage of  producing 
a measure which, by looking at efficiency, makes allowance for differences in 
education, income and proximity to services and does not require us to indicate 
which aspects of  financial behaviours are more important than others. The 
efficiency measure is then developed and tested using data from FSD Kenya’s 
FinAccess 2013 survey. Given the lack of  respondents’ own assessments of  
their financial functionings, we are constrained to making the assessment based 
on previously defined measures. A DEA measure of  efficiency in achieving 
financially capable behaviour is produced, individuals are given relative scores, 
and the results are used to test the relationship between the DEA measure and 
access to key financial services using probit regression analysis. 

Individuals’ efficiency is found to be significantly related to the nature of  their 
employment, and this is likely due to the way different patterns of  income enable 
financial management. Additionally, participating in joint decision-making in 
the household, as opposed to being the sole decision-maker (including as a 
result of  being single or divorced), is significantly related to the measure of  
efficiency, suggesting a role of  relations with others in constructing efficient 
financial behaviour. Being Christian lowers efficiency relative to being of  other 
religions. The measure is significantly positively related to the use of  banks and 
Rotating Savings and Credit Associations (ROSCAs), but is not significantly 
related to the use of  mobile money accounts. Causality is then tested using 
propensity score matching, with the results suggesting that it runs from banks 
and ROSCAs to greater efficiency rather than the other way.

We conclude that this presents a methodological innovation in the measurement 
and analysis of  financially capable behaviours. However, the indicators available 
in the FinAccess 2013 survey are far from optimal. Ideally, the approach would 
focus on the ways respondents assess the extent to which they are meeting their 
financial goals, and in order to develop this approach further it is also necessary 
to compute comparable measures of  inputs and outputs using the DEA across 
time. There is therefore a need for further consideration of  measurement of  
the underlying variables.

The chapter proceeds as follows. First we present an overview of  the evolution 
of  the concept of  financial capability and its measurement. DEA is then 
introduced and its application as a means of  measuring the efficiency of  
achieving financially capable behaviour is explained. The data on which 
the measure is based is then described. The results are then presented and 
discussed in two stages: first, the efficiency score itself; and second, the analysis 
of  its relationship to financial service access. We conclude with a discussion 
of  the implications of  our methodology and results for further research on 
financial capability.
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2	 Financial capability: An evolving concept in need 
of measurement

The measurement of  financial literacy started out with questions to test 
understanding of  compound interest rates, inflation and risk diversification 
in developed country contexts (Lusardi, 2008), and it has been found to be 
strongly associated with engagement with financial products and services such 
as retirement planning and investment choices. Even within these contexts, the 
definition of  financial literacy lacks consensus (Huston, 2010; Remund, 2010), 
but it has mainly been associated with financial knowledge in order to address 
policy-related concerns regarding consumers’ interaction with the financial 
sector that have risen over the last decade. As research has developed and, 
in particular, as evidence of  the impact of  financial education programmes 
has demonstrated relatively little impact of  financial education on financial 
literacy itself  (Mandell and Klein, 2009), the complexity of  the relationship 
between knowledge and behaviour has also become more evident, which has 
brought about a shift to a wider conception of  financial capability to capture 
this broader perspective.

Measures of  financial literacy based on the understanding of  financial concepts 
have been adapted and expanded to address developing country contexts 
(Cole et al., 2009; Carpena et al., 2011) in order to examine the relationship 
between knowledge and attitudes and behaviour towards financial services. 
While financial literacy is correlated to having a bank account in developing 
countries (Xu and Zia, 2012), its relationship with financial service use is more 
tenuous in a context where such use is low, and financial capability appears 
of  greater relevance when embracing a wider conception of  effective money 
and resource management.

Research in both developed and developing countries has shown that people 
talk about financial capability as comprising behaviours, attitudes, psychological 
traits and motivations (Kempson et al., 2005; Kempson et al., 2013), and this 
further demonstrates that the role of  knowledge is not central in people’s 
decision-making process. Financial capability has been found to be a composite 
of  different skills covering areas such as day-to-day money management, 
planning for the future, choosing products and being informed (Atkinson 
et al., 2007). In their exploratory study, Kempson et al. (2005) found that 
knowledge and understanding, as well as skills and the personal characteristics 
of  confidence and attitudes, affect individuals’ levels of  financial capability. The 
concept of  financial capability thus appears to be multidimensional, both in 
terms of  what behaviour it relates to and its determinants (Collins et al., 2009b; 



256    Kenya’s Financial Transformation in the 21st Century  

FINRA, 2009). Indeed, the importance of  individual personality, circumstances 
and previous experiences has also been recognised (Kempson et al., 2005), and 
this opens up a new level of  discussion in which individual financial capability 
is seen in relation to the wider context in which an individual takes financial 
decisions, therefore suggesting that it is likely to be contextual and culturally 
sensitive (Atkinson and Kempson, 2008). This also makes clearer the potential 
for differences between being ‘financially capable’ in a developing country 
context and in a developed country context. Moreover, it also opens up the 
potential for financial capability to be fluid over people’s life cycles (Kempson et 
al., 2005; Accion, 2013) and presents individual financial capability as a relative 
concept based on specific personal and contextual circumstances (Kempson et 
al., 2005). In line with this, some have argued against the view that financial 
capability constitutes a single capability that can be measured and that once 
gained, will directly impact people’s financial decisions (Bay et al., 2014). 
The same authors talk about a ‘situated model of  financial literacy’, which is 
dependent on the specific social and cultural setting, suggesting that capability 
is created through its practices and therefore it is through its practices that it 
should be approached and described (ibid.).

In contexts where formal financial access is very low, such as Kenya, financial 
capability has been found to be more strongly associated with individual 
efforts to increase household income and with individual virtuous behaviours 
(Zollmann and Collins, 2010). In these contexts – where income is low, irregular 
and unpredictable (Collins et al., 2009b) – financial capability is associated 
less with allocating funds into different investments and more with discipline 
and commitment. Efforts to increase financial capability may thus not actually 
result in improved financial inclusion, if  financial illiteracy is not the biggest 
obstacle to financial access (Cole et al., 2009). Research in Kenya has shown 
that previous experience, both positive and negative, is a better predictor of  
take-up of  financial services than financial education (Zollmann and Collins, 
2010). Experience includes both personal use of  certain financial instruments 
and observation of  friends and family members. It seems that, in the Kenyan 
context, financial literacy is more important in avoiding being cheated by 
financial service providers than in being able to manage personal finances. 
Overall, in this context, the low uptake of  financial services seems to be due 
more to the mismatch between the offer of  and demand for financial services 
than to a lack of  knowledge (Zollmann and Collins, 2010).

Atkinson and Kempson (2008) point out that in developing countries, surveys 
of  financial capability should be both culturally and income neutral to capture 
people’s real ability to manage their finances independently of  their level of  
income or the role that they play in managing their money. In some households, 
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education levels or gender relations embedded in cultural structures and 
practices may define who the main money manager is. However, that individual 
may not be the most financially capable person in the household. According to 
Atkinson and Kempson (2008), it is therefore important to measure financial 
capability at the individual level, also taking into account those individuals 
who are not responsible for money management.

With this developing understanding, attempts to measure financial capability 
are still in their infancy. Two studies have used inductive approaches in an 
attempt to identify components of  financial  capability that  are  relevant 
across country contexts. Microfinance Opportunities (MFO) conducted 
research in India, Pakistan, Malawi and Costa Rica from which they 
developed an index for financial capability covering three areas: basic 
behaviours around money management (savings, spending, planning, 
borrowing, etc.), personal characteristics (prudence in spending money, 
ability to plan ahead, etc.), and relationships around money (e.g. 
being part of a reciprocal support network versus self-sufficiency) (MFO, 
2015). This s t u d y  confirmed the finding of  Zollman and Collins (2010) 
that personal characteristics, such as being confident about individual 
management skills, being organised and being a good administrator, are 
key. In their identification of  social relationships around money as inputs 
to financial capability, MFO included indicators about people’s ability to 
build social capital in their communities (described as someone who helps 
others in the community), but also individuals’ capacity to take care of 
their basic needs without external help. In addition, the index contains 
indicators on fairness and greed to evaluate the type of  principles that 
drive individual financial management (MFO, 2015).

The most recent and extensive  cross-country study undertaken is by Elaine 
Kempson and co-authors, in collaboration with the World Bank and with funds 
from the Russian Trust Fund (Kempson et al., 2013). The study started by 
using focus groups in eight countries (Colombia, Malawi, Mexico, Namibia, 
Papua New Guinea, Tanzania, Uruguay and Zambia) to establish what was 
understood by financial capability. Again, it was found to cover day-to-day 
management and planning for the future. Under day-to-day management, 
participants mostly mentioned the ability to plan against income and to stick to 
this, the ability to prioritise on essentials, being self-disciplined and living within 
one’s means. Under planning for the future, participants described a financially 
capable individual as one who is able to think and plan for the future, to save 
and plan for unexpected as well as expected events, and someone who focuses 
on self-improvement and saves whenever possible. Personal characteristics such 
as altruism, control, time orientation, impulsivity, achievement orientation, 
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social status, and action orientation were used to distinguish between capable 
and incapable individuals (Kempson et al., 2013).

The dimensions of  financial capability found in an earlier UK-based study 
(Kempson et al., 2005) related to choosing products and ‘being informed’ 
about them, but these were generally considered less important in developing 
countries, thus confirming the role of  context. Also, participants did not relate 
financial capability to level of  income or education, instead giving examples 
of  financially capable individuals who were extremely poor and financially 
incapable people who were better off than the rest of  the community. Financial 
capability was seen in terms of  behaviour and as being highly connected to 
individual motivations (Kempson et al., 2013).

Kempson et al. (2013) also argue that other factors that need to be taken 
into account are the low level of  education in developing countries and the 
geographical distribution of  the population. A large portion of  people in 
developing countries live in rural areas that are far from formal financial services 
and where a communal style of  living is more widespread. The authors argue 
that it is more common for people to rely on each other for financial support 
and that financial decisions are often influenced by a communal interest, which 
is put before the individual’s own. However, different practices of  money 
management should not be taken a priori as a sign of  not being financially 
capable, and should be evaluated in their particular context. Moreover, the 
authors argue that because of  the low level of  education, financial capability 
needs to be understood and evaluated using simple concepts to which people 
can easily relate, and that the core approaches to measuring literacy via 
compound interest rates and similar complex indicators are therefore not the 
best way to understand people’s money management practices (Kempson et 
al., 2013).

From this work, they designed a survey which was then analysed using factor 
analysis to identify ten domains of  financial capability: budgeting, living within 
means, monitoring expenses, using information, not overspending, covering 
unexpected expenses, savings, attitude toward the future, not being impulsive, 
and achievement orientation. These domains broadly correspond to the areas 
of  financial capability identified in the first phase of  the study, so the main 
goal of  developing a measure of  financial capability that is comparable across 
countries was achieved (Kempson et al., 2013). The study further tried to 
reduce the ten domains down to a single score. However, since the domains 
loaded on different factors in different countries, it was concluded that they 
would be more relevant to making comparisons across countries than a single 
score. This reiterates the fact that financial capability is a ‘composite of  skills’ 
that may lose its meaning when reduced to one single score. Moreover, the 
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study points out that it is not possible to rank the ten domains of  financial 
capability in order of  importance and that comparisons between people can 
only be done at a domain level; it is not possible to say whether one individual 
is overall more financially capable than another (Kempson et al., 2013).

Above we have reviewed the evolution of  the debate from a focus on financial 
literacy to financial capability in developing country contexts. Inductive 
research has now gone some way to identifying key domains through which 
financial capability is demonstrated and the influences on it. Moreover, in 
low-income contexts the use of  actual financial services is no longer seen as 
constituting a key feature of  financial capability. Kempson et al. (2013) argued 
that a single score could not be established because the relationship between 
factors differs too much across contexts, and concluded that an analysis of  
indices in different domains was therefore the best approach for the study. In 
the next section, we propose an alternative approach.

3	 Methodology: Financial capability, the capability 
approach and conversion efficiency

The concept of  financial capability seeks to capture the ability of  an individual 
to achieve a set of  desired outcomes in managing their money, taking into 
account the diverse contexts and circumstances they face. While the two have not 
been widely linked in the literature to date, this resonates with Sen’s capability 
approach (Johnson and Storchi, forthcoming). The capability approach is an 
evaluative framework for examining well-being which distinguishes means 
from ends, as distinct from earlier welfare assessments that evaluated well-being 
through the space of  income or utility. In Sen’s view, money and resources 
are not the end but simply the means to achieving valued ends, which may 
differ between people. In this approach, people have a set of  capabilities, or 
freedoms, which represent the opportunity to do or to be that which they 
have reason to value. The capability set is not observable because it is a set 
of  possibilities. What is actually achieved is what Sen calls ‘functionings’, and 
these are observable as the final outcomes that people choose to achieve from 
their set of  available capabilities.

Under this approach, the ability to effectively manage financial resources 
would also seemingly be better regarded as a means rather than an end, 
that is, as a set of  skills that expand the capability set and hence change the 
achievements (functionings) that might be chosen. However, the boundary 
between capabilities and functionings is frequently blurred (Clark, 2005; Wolff 
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and De-Shalit, 2013) and some functionings, such as good health or basic 
education, are also inputs into further functionings, such as being able to 
work. These functionings have intrinsic value – for example, due to the status 
in society they can confer, hence contributing not only to material outcomes 
but also to social and subjective dimensions (White, 2010) – and they also 
deliver value in achieving further desirable functionings.

To date, the policy discussion around promoting financial capability suggests 
that the skills of  being able to effectively manage money and resources are 
an important functioning for people to achieve, therefore appearing to treat 
financial capability as a functioning that people might have reason to value, 
perhaps as a means to further functionings. However, there is little evidence 
to date from open-ended research on well-being within this framework that 
such skills are valued, although resources frequently are (Johnson and Storchi, 
forthcoming). To fully operationalise this approach, it would be necessary to 
inductively establish relevant functionings and to adopt a methodology through 
which the extent to which they are achieved could be examined, for example 
through self  assessment. In the absence of  such data, we adopt the existing 
set of  capacities identified in the previous studies discussed above as the set 
of  desirable financial functionings. The capable outcomes are captured by 
financial behaviours such as budgeting, not overspending, living within one’s 
means, saving, monitoring expenses and covering unexpected expenses.

The process of  turning people’s initial endowments of  skills and resources 
into a set of  functionings is called ‘conversion’. In this process, endowments of  
income, education, and so on – along with personal characteristics, including 
psychology – feed into the establishment of  the capability set and the choices 
made (Robeyns, 2005). The efficiency with which this conversion takes place 
is open to analysis. Binder and Broekel (2011) calculate the efficiency with 
which income is turned into subjectively assessed well-being outcomes using 
a version of  data envelopment analysis. They then analyse the DEA scores 
to understand what might influence them in terms of  age, gender, disability, 
and so on. Where some social groups seem to experience constraints in this 
conversion relative to others, this suggests avenues for the evaluation of  public 
policy in achieving welfare outcomes.

Using this approach, we employ data envelopment analysis to measure 
conversion efficiency. DEA is a non-parametric method that uses linear 
programming techniques for the estimation of  the relative technical efficiency 
of  individuals as a set of  decision-making units (DMUs) (e.g. firms, organisations 
or individuals) that produce a homogeneous set of  outputs from a common set 
of  inputs (Charnes et al., 1978). It is a powerful tool for dealing with multiple 
output and multiple input models, and it is especially useful when there is no 
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theoretical functional form of  the production function being investigated. The 
approach has mainly been used to assess the efficiency of  firms or organisations, 
including microfinance organisations (Gutiérrez-Nieto et al., 2007, 2009), but 
it has also been used in agricultural economics at the individual farmer level 
to assess decision-making (André et al., 2010) and farm sustainability (Reig-
Martínez et al., 2011), to evaluate teacher effectiveness (Rogge, 2011) and 
to evaluate subjective well-being and life satisfaction (Bernini et al., 2013; 
Guardiola and Picazo-Tadeo, 2014).

DEA defines Θ as the ratio of  the weighted sum of  outputs to the weighted 
sum of  inputs. The optimisation problem consists of  finding the weights for the 
outputs and inputs that maximise the efficiency of  the DMU i being analysed, 
under the restriction that using the weights, no-one’s efficiency can exceed 1.

For each decision-making unit i, let xm
i (m = 1, 2, . . . , M) be the M inputs used 

by DMU i and yn
i (n = 1, 2, . . . , N) be the N outputs produced by DMU i. Let 

Θi denote the technical efficiency of  DMU i, Θi is then given by :
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In this study, the DMUs are the individuals who participated in the FinAccess 
2013 survey in Kenya, the outputs are the financial behaviours which are 
indicators of  financial functionings, and the inputs are the characteristics of  
the individuals which are hypothesised to have influence on the outcomes. DEA 
does have limitations. First, DEA results are very sensitive to the selection of  
the input and output variables. Thrall (1989) shows that the efficiency score 
produced by DEA cannot decrease when introducing new variables into the 
analysis. Therefore to avoid over-estimation of  the DEA result, Banker et al. 
(1989) suggest that the number of  DMUs should be at least three times the 
number of  variables in the analysis. Since there are 5,198 DMUs in our study, 
which is much larger than in any other field of  study using DEA, this problem 
has been addressed. Second, DEA using small samples of  DMUs can also be 
confounded by the likelihood that DMUs that are more efficient than those 
in the sample have been omitted. Again, given the large number of  DMUs in 
our case, this is unlikely to be an issue.
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This approach offers a number of  advantages that address the issues raised in 
the above literature review. First, it does not require us to indicate which aspects 
of  financial behaviour are more important than others. Second, it produces a 
relative assessment across individuals with the potential to change over time. 
Third, individuals’ endowments in terms of  income, education, proximity to 
financial services and psychological pre-dispositions are included as inputs. The 
measure is therefore able to account for these endowments and is neutral to 
their influence, as it is the efficiency with which their endowments are turned 
into desirable outcomes that we now evaluate. An individual with a lower 
level of  income or education or greater distance from financial services who 
achieves the same scores on output domains as someone with higher income 
or education or greater proximity to services, and lesser inclination towards 
the future, will be treated as a more financially efficient individual. Fourth, 
DEA is not sensitive to the unit and form of  the variables, giving us flexibility 
in constructing the variables we need.

Finally, the approach can be applied across country contexts by pooling data 
and does not require a set of  weights to be pre-defined through which a single 
index of  efficiency of  financial capability is produced. Hence, the result retains 
a richer relationship to the underlying data and can allow for relative cross-
country comparisons of  efficiency.

4	 Data description

In order to develop input and output indicators with which to compute this 
measure of  efficiency in achieving financial capability, we are constrained by 
the data available in the FinAccess 2013 dataset. This does not allow us to 
present indicators in all of  the domains established by Kempson et al. (2013), so 
we have also used cluster analysis to develop indicators of  inputs and outputs.

We extract seven indicators to be our output variables:

1.	 Having a budget (O1)
2.	 Sticking to a budget (O2)
3.	 Managing spending (O3)
4.	 Managing borrowing (O4)
5.	 Saving frequency (O5)
6.	 Variety of  saving reasons (O6)
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Cluster analysis2 was used to form five of  these indicators, namely ‘Having 
a budget’, ‘Sticking to budget’, ‘Managing spending’, ‘Managing borrowing’ 
and ‘Variety of  saving reasons’. The result of  clustering shows that ‘Having 
a budget’ and ‘Sticking to a budget’ do not cluster together and thus need to 
be treated as distinct financial behaviours.

‘Having a budget’ comes from the statement ‘You have a plan for how to 
allocate money for things like food, clothing, bills and other needs from month 
to month’. This is similar to one of  the components of  the budgeting domain 
constructed by Kempson et al. (2013), which asks ‘whether people plan how 
to spend their money when they receive it, and how frequently they do it’. 
‘Sticking to a budget’ comes from the statement ‘No matter how hard you try, 
you just can’t manage to stick to a budget’. We transform this variable so that 
those who disagreed with the statement get a higher value. Although this is 
also similar to one of  the budgeting domains in Kempson et al. (2013)  – ‘How 
frequently they [people] keep to the plan they make’ – we treat it differently 
because the cluster analysis shows that sticking to a budget is quite different 
to having a budget. Intuitively, there is no reason to expect that someone who 
has a budget will stick to it firmly.

‘Managing spending’ contains three statements: ‘You often don’t feel in 
control of  your finances’, ‘You frequently borrow to buy things you want, 
but don’t need to survive’ and ‘You often make spending mistakes that force 
your family to cut back on essentials, like food and cooking fuel’. These three 
statements cluster together and since they all represent the similar domain of  
overspending, we only treat those who disagreed with all three statements as 
not overspending.

‘Managing borrowing’ contains three statements: ‘You need to take out 
additional loans to pay your existing credit/loans’, ‘You often have trouble 
making your money last between pay days’ and ‘You have often been surprised 
by the final amount you had to pay for a loan’. Since these statements covered 
different aspects of  borrowing, we construct a variable that takes a value from 
0 to 3 based on how many statements the individuals disagreed with.

On the saving side, we further consider people’s frequency of  saving in relation 
to a 365-day year, such that 1 represents daily saving, while saving twice a year 
scores 2/365, or 0.005. Kempson et al. (2013) construct their saving domain 
considering saving for the future and saving for emergency together with the 
regularity of  saving. In contrast, we do not discriminate between different 
reasons for saving, or say which one is better. Instead, we use cluster analysis to 

2	 Results available on request.
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group the saving reasons and treat those who can save for multiple reasons as 
being financially capable. From 23 reasons for saving, we identified four groups 
that characterise the four main categories of  reasons that people are saving 
for: ‘emergency and smooth consumption’, ‘long term’, ‘land and housing’ 
and ‘farming and other’. The variety of  reasons for saving is constructed by 
counting how many categories the individual is currently saving for.

In selecting the output variables, we focus on how people really behave rather 
than how they think, and therefore exclude people’s attitudes and awareness 
from the output side. There is always inconsistency between the thought 
process and behaviour, and behaviour is the output we are more interested in. 
On the other hand, we do not deny that there is a strong correlation between 
the two. If  they do map each other perfectly, there will be no loss of  generality 
when considering only one of  them, and if  not, then as stated above, we think 
behaviour is a more appropriate measure. Thus, we leave the psychological 
aspect to the input side.

There are numerous factors that can influence people’s financial behaviour. 
Next to the psychological factors, the above discussion identifies formal 
education, financial literacy, income, and so on. We select the following 
variables as our inputs:

1.	 Attitude towards future (I1)
2.	 Attitude towards current status (I2)
3.	 Years of  education (I3)
4.	 Income group (I4)
5.	 Financial numeracy (I5)
6.	 Financial literacy, including knowledge of  financial terms –  basic (I6), 

loan (I7) and investment (I8) – and financial institutions (I9)
7.	 Distance to the nearest financial service (I10)
8.	 Cost to the nearest financial service (I11)

The FinAccess 2013 dataset contains few psychometric variables. We use the 
statements ‘You are worried that you won’t have enough money to live on in 
old age’ and ‘You go without basic things so that you can save’ to account for 
individuals’ confidence about the future and saving, respectively. ‘Years of  
education’ and ‘income’ are chosen as input variables since they are highly 
correlated with saving behaviour. ‘Financial numeracy’ is a variable that takes 
a value of  0, 1 or 2 depending on how many numerical questions on fractions 
and interest the individual answered correctly.
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We also treat ‘financial literacy’ as an input. In this case, it is based on familiarity 
with a range of  financial terms that are grouped into three areas as a result of  
cluster analysis: basic, loan and investment. Adding knowledge of  financial 
institutions, we construct four variables counting how many terms/institutions 
they have heard of.

To measure ‘distance to financial service’, we use the time it takes people to 
travel to the nearest financial service. We transform this so that the less time it 
takes people to get to the nearest financial service, the higher the value of  the 
constructed variable. The same rule applies to the variable ‘cost to financial 
service’, but we use the log of  this variable, as its reciprocal was otherwise 
too small.

Although DEA is a non-parametric method that does not require the 
specification of  a particular functional form, some basic assumptions still need 
to be made. First, constant returns to scale are assumed since the application 
is to individual data in which a size effect should not arise, in accordance with 
the CCR model (Charnes et al., 1978). Second, this application uses output-
oriented DEA in which the inputs are fixed and the extent to which outputs can 
be increased is assessed. This is most appropriate for policy-oriented problems 
where the aims are to increase the outputs rather than reducing the inputs. 
Moreover, for this approach outputs should not be under the control of  DMUs, 
which might seek to adjust them in order to gain higher scores (Banker and 
Morey, 1986). Since the individuals face no incentives to control their outputs, 
we do not face this problem here.

The FinAccess 2013 dataset includes 6,449 individuals. Those under 18 years 
of  age are dropped since formal services such as banks and mobile money, 
which are the subject of  our subsequent regressions, require individuals to be 
aged 18 or over to access them. Some observations are also dropped because 
of  missing input or output data, giving a final sample size of  5,198.

Table A1 in the Appendix shows the summary statistics for the constructed 
outputs and inputs. The difference between ‘having a budget’ and ‘sticking 
to a budget’ is evidenced here, with 74.4% having a budget but only 36.9% 
reporting that they stick to it. The mean of  0.07 for saving indicates an average 
saving frequency of  once every 25 days. The financial literacy indicators show 
that people are familiar with the terms included in the variable for basic 
knowledge – such as ‘savings account’, ‘insurance’, ‘cheque’, ‘budget’ and 
‘ATM card’ – and, on average, people have heard of  nearly six of  the seven 
terms. On the other hand, clustered terms related more to loans (‘collateral’, 
‘mortgage’ and ‘inflation’) have a low recognition rate of  less than one.



266    Kenya’s Financial Transformation in the 21st Century  

It is worth noting that the relationship between outputs and inputs is similar 
to that which common sense would suggest. Table A2 in the Appendix reports 
the correlation between the outputs and inputs. It shows that the ability to 
stick to a budget and to manage spending and borrowing are highly correlated 
with the two attitudinal variables, while having a budget and saving behaviour 
are more closely related with initial endowments of  education, income and 
financial literacy. There is a causality concern in using the DEA approach 
– it may be unclear whether it is the inputs (education, income) that make 
people more financially capable, or the other way around. Table A2 shows 
that the demographic variables of  concern are only highly correlated with 
saving variables, while other financial behaviour are controlled by psychological 
variables only.

5	 Estimation results: DEA as a measure of 
conversion efficiency

Figure 1 presents the distribution of  the DEA scores and Table A3 gives the 
descriptive data. The mean score is 0.401 and the distribution shows that the 
scores are skewed towards the lower end, although 9.5% have a score of  1, 
representing perfectly efficient conversion.

Figure 1: Frequency histogram of DEA
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Table A4 presents the OLS regression result of  the DEA efficiency score in its 
inputs and outputs. This analysis allows us to see, on average, how each input 
and output variable contributes to the DEA score. It shows basically that the 
coefficients of  the inputs variables are negative and the outputs are positive, 
which is in accordance with how the DEA scores are computed. There is a 
counter-intuitive result for ‘loan knowledge’ that has arisen because of  the high 
correlation within the knowledge variables. However, it is not appropriate to 
arbitrarily drop any one area of  financial knowledge that has been established 
through the cluster analysis, and this simply demonstrates the behaviour of  our 
score and does not actually affect the use of  the variable in subsequent analysis.

Table A5 shows the OLS regression result of  DEA on other social variables. 
Education, income and remoteness are elements of  the input in DEA, so it 
is not surprising that they have a significant negative relationship with DEA. 
This result arises from the method of  constructing the DEA score so does 
not offer new insight, but it is still necessary to include the variables as the 
regression results for other variables may otherwise be biased. In other words, 
the estimation of  coefficients on variables that are correlated with education, 
income or remoteness might be influenced by the negative effect of  inputs 
on DEA if  education, income and rural were not included in the regression.

Apart from variables that are directly related to the input variables (rural – 
related to cost and distance to financial services, education and log of  income), 
a number of  other variables are also notable or significant. First, age has a 
very weak significant effect, suggesting some reduction in efficiency as people 
get older. Second, there are regional variations – those in the Eastern and 
Nyanza regions are significantly more efficient than those in Nairobi (the 
base case). Regional DEA averages show that Nairobi has the lowest average 
score, and this is in part due to the higher input variables in this region in 
terms of  incomes, education and proximity to financial services. The relative 
advantage of  Nairobians means that they would need to score higher in their 
output variables than those in other regions to attain similar efficiency scores, 
but it might be suggested that with such higher levels of  income, in particular, 
they in fact do not need to be as efficient. In other words, there is an income 
threshold at which it becomes in some ways not necessary to be as efficient, 
since managing money is not as pressing. Further analysis of  the DEA by 
income quartile3 shows that the income effect does drop out in the top two 
quartiles of  the income distribution, and that the regional effects virtually 
disappear.

3	 Results available on request.
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Third, being employed in the agriculture sector or doing business has a 
positive influence on efficiency capability (relative to being employed in own 
agriculture), and so does working for the government to a lesser degree. For 
those employed in agriculture, this may be the result of  being paid a daily wage, 
which means that managing spending and sticking to a budget is a necessary 
and perhaps easier function. The direction of  causality for those in business 
would seem likely to run both ways – those with greater efficiency in achieving 
capable behaviours are more likely to be in business because they are better 
at managing money; on the other hand, having a business also tends to yield 
daily income, which imposes a daily constraint on financial management. 
Being employed in government offers some significant associations, and this 
may also be because monthly salary receipts offer a framework within which 
financial management takes place. Interestingly, the effect of  being employed 
in domestic chores is mildly negative, which is likely linked to the fact that 
this group is unlikely to have much in the way of  financial management 
responsibilities through which their efficiency can be developed.

Fourth, being Christian is weakly related to lower efficiency scores, and this 
may be related to particular practices of  money management in minority 
non-Christian populations (mainly Muslim). Fifth, the marginal significance 
of  sole decision-making responsibility and the more significant result for 
shared decision-making in both specifications (2) and (3) supports the finding 
of  Kempson et al. (2013) that those with responsibility for decision-making 
in the household are likely to be more financially capable, but also suggests 
that sharing decisions may produce a dynamic of  discussion that positively 
moderates behaviour. This is consistent with the negative and significant result 
of  being single or divorced.

Overall, these results offer insights into the distribution of  the efficiency 
with which financial behaviours that are viewed as capable are achieved 
across Kenya, and the possible dynamics of  achieving more efficient and 
capable financial behaviour. In particular, two areas stand out. The first is 
the relationship with employment type and what this means in terms of  how 
different types of  employment enable different types of  financial management. 
The second is the role of  shared household decision-making and the contrast 
with being a sole decision-maker (including as a result of  being single or 
divorced).
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6	 Estimation results: The role of financial capability 
in financial inclusion

In this section, we examine the relationship between the DEA measure of  
efficiency in achieving financially capable behaviour and access to the three 
most used financial services in Kenya: mobile money (66.4%), banks (31.8%) 
and ROSCAs (25.6%) (see Table A3 in the Appendix for summary statistics).

Table A6 presents the marginal effects for bank access across a range of  
specifications, and demonstrates that the DEA is positive and significant across 
all specifications. The results for ROSCAs (Table A7) are similarly positive and 
significant. The results for mobile money (Table A8), in contrast, show that the 
DEA efficiency score is not significant once other variables are controlled for.

These results are summarised in Figure 2, which shows the marginal effects of  
higher efficiency scores on access to each of  these services (holding all other 
variables at their mean values). This presents a rather interesting relationship 
in which the strongest and most positive relationship is with ROSCA access, 
while that for bank access is much weaker and that for mobile money is slightly 
negative and declining. This result is not causal, as the effect of  efficient 
behaviour on ROSCA use can run in both directions. Those who are more 
efficient are more likely to select themselves into ROSCAs, but, on the other 
hand, as the likelihood of  membership of  a ROSCA rises for other reasons, 
greater efficiency is achieved through the discipline that it offers.

Figure 2: Marginal effect of financial capability on access
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The weaker positive relationship between rising efficiency in achieving capable 
behaviours and bank access resonates with the fact that banks provide less in 
the way of  mechanisms that enable improved financial behaviour, especially 
in terms of  discipline. This is underpinned by the fact that their use is strongly 
related to employment in the private sector and in government, where salaries 
are usually received through banks and using them is therefore not necessarily 
a choice in the pursuit of  improved financial behaviour. In the reverse direction 
of  causality, the relationship suggests that those with higher capability scores 
are more likely to use banks.

A negative relationship between mobile money use and efficiency could be 
interpreted as suggesting that the ease that mobile money offers in terms of  
accessing reciprocal transfers is either a cause or an effect – or both – of  lower 
efficiency in achieving financially capable behaviours. In other words, those 
who are least efficient are more likely to seek access to transfers from others 
because they have not learnt how to manage shocks and hazards through 
their own financial management, while at the same time access to mobile 
money and the reliance on transfers it precipitates might in fact reduce the 
need to develop those behaviours. However, the negative coefficient is only 
marginally significant in one specification and therefore does not suggest that 
such dynamics are at play. Mobile money is a tool that has become widely used 
and other research has indicated that this bears little relationship to intentions 
to save or access to formal financial services, but that it facilitates the wide 
range of  inter-personal transfers that are embedded in networks of  reciprocity 
and a ‘fiduciary culture’ in which relationships of  equality and ‘negotiability’ 
dominate (Johnson et al., 2012).

For the purposes of  robustness testing, Table A9 shows probit estimation results 
using the separate input and output variables that constitute the DEA score. 
This shows that only the saving variables have independent relationships to 
service access.4 The ability to save and diversity of  reasons for saving are 
positively related to having a bank account but, interestingly, are negatively 
related to saving frequency. This supports the idea that people save in banks 
irregularly when they have money to do so, and contrasts with the built-in 
discipline in ROSCAs, which would appear to have slight positive effects. Use 
of  all three services is only weakly positively related to the diversity of  reasons 
for savings.

These results demonstrate that there is a significant relationship between 
efficiency scores and the use of  banks and ROSCAs, which deserves further 

4	 The variable ‘able to save’ is omitted from the ROSCA regression because not saving is a perfect predictor of  not 
being in a ROSCA.
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examination to establish the direction of  causality. In the next section, we 
therefore employ the methodology of  propensity score matching to examine 
this.

7	 Estimating the causal effect of financial service 
usage using the matching approach

An evaluation of  the effects of  programme participation – in this case, 
financial service use – has to deal with the problem of  quantifying the effect of  
participation compared to what would have been the case without participating. 
This problem naturally arises because it is impossible to observe individuals 
in two different states (participation and non-participation) at the same time 
and place. Therefore, it is the principle task of  any evaluation study to find a 
credible estimate for the counter-factual state.

There are essentially two methods to estimate the counterfactual situation: 
randomised experiments and non-experimental (also called quasi-experimental) 
methods. In principle, randomised experiments provide the easiest solution 
to recovering the desired counterfactual. In randomised experiments, 
individuals eligible for participation are randomly assigned to a treatment 
and control groups. Since these groups do not differ from each other, on 
average, in either observable or unobservable characteristics, and the control 
group can be considered ‘identical’ to the treatment group, the average 
difference in outcomes between the two groups provides a simple answer to 
the counterfactual question.5

Currently, the most common technique to solve the evaluation problem 
when the participants and non-participants are not randomly assigned to 
a programme is the propensity score matching (PSM) approach. This approach 
mimics a randomised experiment ex post by constructing a control group 
that resembles the treatment group as much as possible. After matching the 
members of  the control group and considering their observable characteristics, 
they have a probability of  being selected for participation in the programme 
that is comparable to that of  the members of  the treatment group. The key 
difference between this and the randomised approach, of  course, is that 
unobservable characteristics cannot be controlled for.

5	 Randomised experiments are often not politically or socially feasible. Moreover, they are in practice not entirely 
free of  complications; see Heckman and Smith (1995) for a discussion of  the advantages and disadvantages of  the 
randomisation approach.
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While the use of  financial products (banks, ROSCA, or mobile money) has 
not been designed as a randomised experiment, the data for the evaluation 
analysis was constructed to mimic an experimental situation. For each member 
of  the treatment group (i.e. financial service user), a matched partner with 
the same observable characteristics was drawn from the control group (i.e. 
financial service non-user). The intention was to create a control group that 
would resemble the treatment group as much as possible. The individual 
characteristics available for this matching procedure were education, income, 
religious origin, remoteness, gender, marital status, age, region, income 
resources, attitude to future and saving, and possession of  a mobile phone. 
Table A10 shows the matching quality. After the matched pairs have been 
formed, a suitable way to assess the matching quality is a comparison of  the 
standardized bias before matching, SBb, to the standardised bias after matching, 
SBa. The standardised biases are defined as

SBb =
(X̄1 − X̄0)

0.5(V1(X ) − V0(X ))
; SB a =

(X̄1M − X̄0M )

0.5(V1M (X ) − V0M (X ))
;

√ √

where X̄ 1 (V1) is the mean (variance) in the treated group before matching and 
X̄ 0 (V0) is the analogue for the comparison group. X̄ 1M (V1M) and X̄ 0M (V0M) 
are the corresponding values after matching (Rosenbaum and Rubin, 1985). 
Following the example of  Sianesi (2004), we also re-estimate the propensity 
score on the matched sample to compute the pseudo-R2s before and after 
matching. These measures (see Table 10) suggest that the quality of  our 
matching procedures is quite satisfactory. The standardised bias of  the matched 
sample is markedly smaller than that of  the unmatched sample. Likewise, the 
pseudo-R2 after matching are fairly low and decrease substantially compared to 
before matching. This is what we should expect considering that after matching, 
there should not be any systematic difference in the distribution of  covariates 
between product users and matched product non-users.

If  the matching approach is successful in mimicking a randomised experiment, 
any differences in observable characteristics between the treatment and control 
groups should disappear, which will then allow us to evaluate financial product 
usage by comparing mean outcomes between the treatment and control groups. 
Our point estimates in Table 11 suggest that bank usage is associated with a 
higher DEA, and this effect is statistically significantly different from zero – 
bank usage increases the DEA efficiency score by about 4.8 percentage points 
compared to non-bank usage. Similarly, ROSCA usage increases the DEA by 
about 7.0 percentage points compared to non-ROSCA usage. The difference 
in the effect of  mobile money on the DEA between users and non-users is 
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not statistically different from zero, however. This leads to the conclusion that 
both using banks and using ROSCAs, but not mobile money, have a positive 
impact on efficiency in achieving financially capable behaviours.

This result is in some ways surprising, and the mechanism at work needs more 
exploration. ROSCAs clearly have a strong discipline component as part of  
their set up, and hence it might be expected that this would enhance saving 
and related financial management behaviours, but banks do not facilitate 
discipline as clearly. However, qualitative evidence from other research shows 
that putting funds in a bank account is seen as a way of  moving funds from 
more immediate accessibility to somewhere that is further away and less easy 
to access, and hence aids discipline in the use of  these funds. However, it is also 
possible that other unobservable factors in the form of  underlying attitudes 
beyond those we have been able to match (attitude to saving, attitude to the 
future, etc.) are particularly important and that the PSM should also take 
these into account.

8	 Conclusion

This chapter has presented an innovative approach to deriving a single 
measure to evaluate the efficiency with which people turn their endowments 
into financially capable behaviour, using data envelopment analysis (DEA). 
This approach takes forward recent research identifying domains of  capability, 
while addressing the limitations of  combining domains into a single index 
with fixed weights that may not adequately capture contextual variation. DEA 
acts to optimise the use of  the data to derive the relative efficiency score, and 
hence allows for contextual variation in the absolute levels of  inputs or the 
achievement of  particular combinations of  actual financial behaviours. Data 
can therefore be pooled across countries and comparisons made between 
them (as was done here for regions of  Kenya), allowing a comparison of  the 
relative efficiency of  individuals in achieving different combinations of  outputs 
dependent on their inputs.

The results indicate that type of  employment is related to efficiency, which 
suggests that income flows of  a certain nature – in particular, daily earnings – 
are likely to enable higher efficiency, and there is a weak but positive relationship 
with being employed by the government. Participating in shared decision-
making has a positive effect and this, alongside the finding that being single 
or divorced has a negative effect (in contrast to being married), suggests that 
the dynamic of  discussion within a household improves financial behaviour 
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outcomes. The financial practices of  non-Christians are also correlated with 
enhanced efficiency.

Efficiency is positively and significantly related to the use of  banks and 
ROSCAs, but negatively (though not significantly) related to the use of  mobile 
money. Causality has been explored using the technique of  propensity score 
matching, and the results suggest that this association is positively causal for 
banks and ROSCAs. Interestingly, mobile money has no similar effect, which 
confirms its role as a very different type of  financial service.

Overall, these results suggest that ours is a meaningful measure of  efficiency in 
achieving financial capability. However, the indicators available in FinAccess 
2013 to undertake the analysis were rather limited in some areas (especially 
psychometric variables) and need to be further developed to enable further 
analysis of  this type. More broadly, the conceptual framework of  the capability 
approach deployed here offers the potential to take the analysis further. Instead 
of  assessing the efficiency with which pre-defined indicators of  financial 
capability are achieved, we may instead wish to assess the efficiency with 
which people are able to achieve the financial goals they value in pursuit of  
their well-being. Such an assessment requires difference indicators, and future 
FinAccess surveys should consider how this can be undertaken as it would offer 
a basis through which to assess both financial capability and the extent to which 
financial inclusion is actually meeting people’s own objectives for well-being.
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Appendix

Table A1: Summary statistics of outputs and inputs

Variable Mean Std. Dev. Min. Max.

Have budget (O1) 0.744 0.437 0 1

Sticking to budget (O2) 0.369 0.482 0 1

Managing spending (O3) 0.311 0.463 0 1

Managing borrowing (O4) 1.769 1.081 0 3

Saving frequency (O5) 0.070 0.182 0 1

Variety of saving reasons (O6) 1.052 0.904 0 4

Attitude to future (I1) 0.300 0.458 0 1

Attitude to present (I2) 0.518 0.500 0 1

Year of education (I3) 7.759 4.136 0 16

Income group (I4) 3.012 1.612 0 8

Efficient numeracy (I5) 1.054 0.838 0 2

Knowledge: basic (I6) 5.873 1.927 0 7

Knowledge: loan (I7) 0.836 1.077 0 3

Knowledge: investment and risk (I8) 1.841 1.151 0 3

Knowledge: institution (I9) 3.452 2.025 0 7

Distance to financial service (I10) 3.713 3.797 0.143 12

Cost to financial service (I11) -1.224 1.867 -6.215 0

Number of observations 5,198
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Table A3: Summary statistics of probit regression variables

Variable Mean Std. Dev. Min. Max. N

Product usage dummies

Bank 0.318 0.466 0 1 5198

Saving in ROSCA 0.256 0.436 0 1 5198

Mobile money 0.664 0.472 0 1 5198

Financial capability efficiency score

DEA 0.401 0.225 0.028 1 5198

Individual demographics

Rural 0.618 0.486 0 1 5198

Female 0.588 0.492 0 1 5198

Single 0.207 0.405 0 1 5198

Divorced 0.026 0.158 0 1 5198

Widowed 0.095 0.293 0 1 5198

Age 36.907 14.631 18 97 4928

Age square 1576.138 1346.957 324 9409 4928

Primary education 0.507 0.5 0 1 5198

Secondary education 0.297 0.457 0 1 5198

Tertiary education 0.093 0.291 0 1 5198

Christian 0.939 0.240 0 1 5198

Log income 8.241 1.398 3.689 13.017 5198

Regional dummies

Central 0.158 0.364 0 1 5198

Coast 0.092 0.29 0 1 5198

Eastern 0.168 0.374 0 1 5198

Nyanza 0.157 0.364 0 1 5198

Rift valley 0.237 0.425 0 1 5198

Western 0.109 0.312 0 1 5198

Income sources

Income – transfer 0.471 0.499 0 1 5198

Income – employed in agriculture 0.228 0.419 0 1 5198

Income – domestic employment 0.07 0.255 0 1 5198

Income – government employment 0.039 0.193 0 1 5198

Income – employed in private sector 0.141 0.348 0 1 5198

Income – business 0.243 0.429 0 1 5198

Income – investment and other sources 0.047 0.211 0 1 5198

Asset

Mobile 0.735 0.441 0 1 5198
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Table A4: OLS regression results for inputs/outputs on DEA

Variable DEA

Education year -0.006***

(-10.80)

Distance (transformed) -0.009*** 

(-20.14)

Cost to financial service (transformed) -0.037***

(-39.10)

Knowledge: Basic -0.029*** 

(-23.55)

Knowledge: Loan 0.009*** 

(4.52)

Knowledge: Investment -0.003

(-1.46)

Knowledge: Institution -0.006*** 

(-5.05)

Efficient numeracy -0.009*** 

(-3.67)

Income group -0.054***

(-46.32)

Worrying about old age -0.086*** 

(-22.63)

Worrying without basic to save -0.083***

(-24.22)

Having budget 0.093***

(23.74)

Stick to budget 0.013***

(7.83)

Managing spending 0.056*** 

(14.10)

Managing borrowing 0.068*** 

(18.15)

Saving frequency 0.335*** 

(35.80)

Saving variety 0.093***

(46.83)

Constant 0.929***

(117.14)

N 5,198

Adjust R2 0.740

Notes: t-statistics in brackets. *, ** and *** represents significance level at 5%, 1% and 0.1% respectively.
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Table A5: OLS estimation of DEA on social variables

(1) (2) (3)

Rural 0.083*** 0.086*** 0.083***

(12.66) (13.10) (12.69)

Age -0.002* -0.002* -0.002*

(-2.19) (-2.10) (-2.26)

Agesqr 0.000 0.000 0.000

(1.87) (1.85) (1.91)

Education – primary -0.150*** -0.154*** -0.151***

(-14.49) (-15.09) (-14.61)

Education – secondary -0.190*** -0.195*** -0.190***

(-16.48) (-17.28) (-16.53)

Education – tertiary -0.171*** -0.177*** -0.172***

(-11.57) (-12.17) (-11.60)

Central -0.017 -0.018 -0.017

(-1.32) (-1.42) (-1.34)

Coast 0.017 0.014 0.016

(1.21) (1.02) (1.14)

Eastern 0.033** 0.032* 0.033*

(2.60) (2.50) (2.55)

Nyanza 0.035** 0.036** 0.034**

(2.67) (2.81) (2.65)

Rift valley 0.022 0.019 0.020

(1.80) (1.56) (1.68)

Western -0.011 -0.011 -0.011

(-0.79) (-0.81) (-0.80)

Income – transfers 0.009 0.011 0.010

(1.59) (1.84) (1.72)

Income – employment in agriculture 0.024*** 0.023** 0.024***

(3.48) (3.21) (3.37)

Income – domestic employment -0.024* -0.024* -0.022*

(-2.18) (-2.18) (-1.96)

Income – government employment 0.041** 0.042** 0.041**

(2.60) (2.68) (2.59)

Income – private-sector employment -0.005 -0.007 -0.006

(-0.55) (-0.85) (-0.72)

Income – own business 0.041*** 0.041*** 0.041***

(6.03) (6.03) (6.04)

Income – investment and other 0.017 0.020 0.018

(1.29) (1.50) (1.32)

Mobile -0.012 -0.012 -0.012

(-1.76) (-1.79) (-1.80)
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(1) (2) (3)

Log income -0.059*** -0.059*** -0.059***

(-24.62) (-24.99) (-24.85)

Christian -0.058*** -0.055*** -0.056***

(-4.57) (-4.36) (-4.48)

Gender

Female 0.010 - -

(1.58) - -

Marital status

Single -0.021** - -0.016*

(-2.85) - (-2.01)

Divorced -0.047** - -0.043*

(-2.64) - (-2.42)

Widowed 0.005 - 0.010

(0.51) - -(1.00)

Decision-making role

Sole decision-maker - 0.025* 0.018

- (2.23) (1.56)

Shared decision-maker - 0.035** 0.027*

- (3.12) (2.22)

Constant 1.128*** 1.105*** 1.119***

(34.98) (35.47) (34.23)

N 4,928 4,928 4,928

Adj. R2 0.329 0.329 0.330

Note: t-statistics in brackets. *, ** and *** represents significance level at 5%, 1% and 0.1% respectively.

Table A5 (continued)
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Table A6: Marginal effects of probit estimation results on bank usage

(1) (2) (3) (4) (5) (6) (7)

Education year 0.043*** 0.030*** 0.032*** 0.031*** 0.026*** 0.022*** 0.023***

(33.24) (21.43) (22.26) (20.13) (16.31) (13.57) (13.95)

Log income 0.105*** 0.114*** 0.106*** 0.085*** 0.079*** 0.077***

(24.65) (25.10) (21.71) (16.48) (15.41) (15.07)

DEA 0.149*** 0.203*** 0.185*** 0.193*** 0.190***

(5.12) (6.77) (6.31) (6.58) (6.52)

Christian 0.005 0.011 0.007 -0.000

(0.17) (0.43) (0.26) (-0.01)

Rural -0.068*** -0.042** -0.035** -0.032*

(-5.11) (-3.15) (-2.69) (-2.43)

Female -0.045*** -0.035** -0.031*

(-3.74) (-2.93) (-2.58)

Single -0.007 0.001 0.006 0.012

(-0.48) (0.09) (0.40) (0.80)

Divorced -0.067 -0.050 -0.054 -0.068

(-1.80) (-1.39) (-1.50) (-1.91)

Widowed 0.033 0.033 0.034 0.007

(1.46) (1.50) (1.54) (0.31)

Age 0.009*** 0.008*** 0.006** 0.005*

(4.40) (3.89) (3.16) (2.46)

Age square -0.000** -0.000** -0.000* -0.000

(-3.24) (-2.85) (-2.05) (-1.46)

Central 0.044 0.069** 0.065** 0.060*

(1.80) (2.84) (2.75) (2.53)

Coast -0.049 -0.035 -0.030 -0.033

(-1.78) (-1.30) (-1.13) (-1.25)

Eastern -0.022 0.001 -0.000 -0.006

(-0.90) (0.03) (-0.01) (-0.25)

Nyanza -0.068** -0.053* -0.047 -0.055*

(-2.62) (-2.07) (-1.85) (-2.18)

Rift valley -0.057* -0.039 -0.038 -0.043

(-2.44) (-1.68) (-1.68) (-1.92)

Western -0.076** -0.063* -0.058* -0.063*

(-2.77) (-2.36) (-2.20) (-2.39)

Income – transfers -0.016 -0.016 -0.010

(-1.36) (-1.40) (-0.87)

Income – 
employment in 
agriculture

-0.086*** -0.076*** -0.079***

(-5.75) (-5.12) (-5.30)
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(1) (2) (3) (4) (5) (6) (7)

Income – domestic 
employment

-0.043 -0.045 -0.043

(-1.79) (-1.90) (-1.80)

Income – 
government 
employment

0.216*** 0.208*** 0.200***

(6.19) (6.11) (5.89)

Income – private-
sector employment

0.018*** 0.101*** 0.097***

(6.71) (6.41) (6.19)

Income – own 
business

0.063*** 0.051*** 0.047***

(4.80) (3.97) (3.61)

Income – investment 
and other

0.085** 0.082** 0.078**

(3.12) (3.05) (2.94)

Mobile 0.166*** 0.162***

(10.60) (10.36)

Sole decision-maker 0.100***

(4.16)

Shared decision-
maker

0.047

(1.87)

N 5,198 5,198 5,198 4,928 4,928 4,928 4,928

pseudo R2 0.126 0.207 0.211 0.236 0.262 0.28 0.284

Note: t-statistics in brackets. *, ** and *** represents significance level at 5%, 1% and 0.1% respectively.

Table A6 (continued)
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Table A7: Marginal effects of probit estimation results on ROSCA usage

(1) (2) (3) (4) (5) (6) (7)

Education year 0.005*** 0.004* 0.008*** 0.011*** 0.012*** 0.009*** 0.008***

(3.54) (2.36) (5.23) (6.09) (6.56) (5.07) (4.57)

Log income 0.013** 0.031*** 0.048*** 0.046*** 0.043*** 0.037***

(2.71) (6.27) (9.36) (8.60) (8.03) (6.84)

DEA 0.301*** 0.293*** 0.273*** 0.281*** 0.283***

(10.37) (9.90) (9.23) (9.51) (9.52)

Christian 0.082** 0.080** 0.079** 0.102***

(2.79) (2.73) (2.69) (3.44)

Rural -0.029* -0.026 -0.023 -0.028

(-2.09) (-1.80) (-1.63) (-1.94)

Female 0.165*** 0.152*** 0.155***

(13.14) (11.83) (12.14)

Single -0.123*** -0.115*** -0.113*** -0.081***

(-7.36) (-6.90) (-6.76) (-4.58)

Divorced -0.006 -0.011 -0.014 0.027

(-0.15) (-0.29) (-0.36) (0.71)

Widowed 0.009 0.018 0.018 0.090***

(0.43) (0.82) (0.86) (4.10)

Age 0.009*** 0.009*** 0.007*** 0.007**

(4.24) (4.05) (3.38) (3.25)

Age square -0.000*** -0.000*** -0.000*** -0.000***

(-4.48) (-4.13) (-3.44) (-3.63)

Central 0.047 0.044 0.039 0.045

(1.73) (1.64) (1.48) (1.68)

Coast -0.020 -0.016 -0.014 -0.017

(-0.64) (-0.52) (-0.45) (-0.55)

Eastern 0.112*** 0.109*** 0.108*** 0.111***

(4.21) (4.09) (4.08) (4.14)

Nyanza 0.137*** 0.119*** 0.123*** 0.127***

(5.09) (4.39) (4.57) (4.68)

Rift valley -0.029 -0.018 -0.017 -0.020

(-1.12) (-0.68) (-0.68) (-0.77)

Western 0.034 0.035 0.039 0.043

(1.15) (1.20) (1.35) (1.48)

Income – transfers 0.027* 0.025* 0.041***

(2.22) (2.05) (3.31)

Income – 
employment in 
agriculture

0.060*** 0.066*** 0.061***

(4.15) (4.57) (4.19)
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(1) (2) (3) (4) (5) (6) (7)

Income – domestic 
employment

-0.006 -0.007 0.013

(-0.23) (-0.29) (0.53)

Income – government 
employment

-0.098** -0.098** -0.094**

(-3.01) (-3.01) (-2.90)

Income – private-
sector employment

-0.016 -0.020 -0.040*

(-0.83) (-1.05) (-2.09)

Income – own 
business

0.083*** 0.075*** 0.082***

(6.06) (5.50) (6.01)

Income – investment 
and other

0.053* 0.055* 0.059*

(2.00) (2.10) (2.21)

Mobile 0.100*** 0.100***

(6.65) (6.54)

Sole decision-maker 0.099***

(3.35)

Shared decision-
maker

0.188***

(6.27)

N 5,198 5,198 5,198 4,928 4,928 4,928 4,928

psuedo R2 0.002 0.003 0.021 0.1 0.114 0.122 0.108

Note: t-statistics in brackets in brackets. *, ** and *** represents significance level at 5%, 1% and 0.1% respectively.

Table A7 (continued)
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Table A8: Marginal effects of probit estimation results on mobile money usage

(1) (2) (3) (4) (5) (6) (7)

Education year 0.040*** 0.032*** 0.031*** 0.030*** 0.028*** 0.013*** 0.013***

(32.50) (23.98) (21.72) (18.68) (16.75) (8.67) (8.72)

Log income 0.068*** 0.063*** 0.057*** 0.045*** 0.023*** 0.020***

(15.63) (13.48) (11.18) (8.44) (5.12) (4.55)

DEA -0.067* -0.034 -0.051 -0.042 -0.042

(-2.36) (-1.14) (-1.71) (-1.71) (-1.71)

Christian 0.077** 0.079** 0.071** 0.072**

(2.85) (2.94) (3.23) (3.28)

Rural -0.024 -0.002 0.020 0.021

(-1.65) (-0.16) (1.67) (1.74)

Female 0.000 0.001 0.020

(0.03) (0.07) (1.89)

Single -0.080*** -0.075*** -0.049*** -0.038**

(-4.90) (-4.61) (-3.69) (-2.67)

Divorced 0.028 0.025 0.023 0.020

(0.70) (0.65) (0.70) (0.62)

Widowed 0.007 0.012 0.015 0.014

(0.34) (0.53) (0.81) (0.75)

Age 0.014*** 0.014*** 0.007*** 0.006***

(6.91) (6.63) (4.02) (3.48)

Age square -0.000*** -0.000*** -0.000*** -0.000***

(-7.14) (-6.77) (-4.02) (-3.69)

Central -0.026 -0.006 -0.014 -0.016

(-0.83) (-0.20) (-0.55) (-0.63)

Coast -0.091** -0.082* -0.045 -0.050

(-2.72) (-2.44) (-1.69) (-1.88)

Eastern -0.110*** -0.089** -0.078** -0.082***

(-3.56) (-2.86) (-3.18) (-3.31)

Nyanza -0.088** -0.082** -0.038 -0.044

(-2.83) (-2.62) (-1.53) (-1.77)

Rift valley -0.108*** -0.087** -0.062** -0.067**

(-3.63) (-2.90) (-2.64) (-2.84)

Western -0.130*** -0.118*** -0.068** -0.072**

(-4.02) (-3.63) (-2.65) (-2.78)

Income – transfers 0.010 0.004 0.013

(0.83) (0.43) (1.30)

Income – 
employment in 
agriculture

-0.028 0.004 0.000

(-1.95) (0.31) (0.04)
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(1) (2) (3) (4) (5) (6) (7)

Income – domestic 
employment

0.002 -0.006 0.001

(0.10) (-0.33) (0.03)

Income – government 
employment

0.118* 0.063 0.058

(2.46) (1.72) (1.59)

Income – private-
sector employment

0.117*** 0.069*** 0.063***

(5.54) (4.13) (3.73)

Income – own 
business

0.100*** 0.047*** 0.046***

(6.59) (3.81) (3.75)

Income – investment 
and other

-0.024 -0.025 -0.026

(-0.75) (-0.97) (-1.01)

Mobile 0.394*** 0.390***

(53.79) (52.99)

Sole decision-maker 0.074***

(3.70)

Shared decision-
maker

0.056**

(2.70)

N 5,198 5,198 5,198 4,928 4,928 4,928 4,928

psuedo R2 0.109 0.143 0.144 0.162 0.175 0.39 0.391

Note: t-statistics in brackets. *, ** and *** represents significance level at 5%, 1% and 0.1% respectively.

Table A8 (continued)
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Table A9: Marginal effects of probit estimation using indicators of financially 
capable behaviour

Bank ROSCA Mobile money

Rural -0.029* -0.008 0.014

(-2.37) (-0.60) (1.15)

Female -0.025* 0.156*** 0.020

(-2.17) (12.75) (1.88)

Single 0.007 -0.108*** -0.047***

(0.46) (-6.73) (-3.55)

Divorced -0.070* -0.038 0.020

(-2.03) (-1.04) (0.63)

Widowed 0.028 0.020 0.015

(1.34) (0.99) (0.80)

Age 0.006** 0.006** 0.007***

(2.88) (2.91) (4.00)

Agesqr -0.000 -0.000** -0.000***

(-1.71) (-2.93) (-3.99)

Education year 0.017*** 0.002 0.012***

(10.73) (1.33) (8.61)

Central 0.032 0.008 -0.019

(1.42) (0.30) (-0.75)

Coast -0.018 0.009 -0.042

(-0.68) (0.31) (-1.59)

Eastern 0.001 0.115*** -0.086***

(0.05) (4.56) (-3.48)

Nyanza -0.061* 0.099*** -0.046

(-2.55) (3.87) (-1.84)

Riftvally -0.036 -0.009 -0.062**

(-1.66) (-0.37) (-2.63)

Western -0.052* 0.049 -0.065*

(-2.05) (1.79) (-2.53)

Income – transfers -0.031** 0.008 -0.002

(-2.84) (0.73) (-0.15)

Income – employment in 
agriculture

-0.078*** 0.056*** 0.001

(-5.46) (4.01) (0.06)

Income – domestic 
employment

-0.046* -0.021 -0.006

(-2.05) (-0.90) (-0.31)

Income – government 
employment

0.169*** -0.115*** 0.049

(5.21) (-3.79) (1.34)
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Bank ROSCA Mobile money

Income – private-sector 
employment

0.078*** -0.042* 0.062***

(5.13) (-2.33) (3.67)

Income – own business 0.030* 0.039** 0.039**

(2.37) (2.94) (3.13)

Income – investment and 
other

0.061* 0.039 -0.033

(2.44) (1.56) (-1.30)

Mobile 0.134*** 0.068*** 0.386***

(8.86) (4.69) (52.28)

Log income 0.055*** 0.015** 0.022***

(11.56) (2.97) (5.33)

Christian -0.019 0.043 0.069**

(-0.77) (1.54) (3.14)

Having budget 0.025 0.029* 0.034**

(1.91) (2.12) (2.97)

Sticking to budget -0.002 -0.004 0.006

(-0.20) (-0.30) (0.55)

Managing spending 0.027* 0.013 -0.007

(2.22) (1.01) (-0.62)

Managing borrowing -0.002 -0.006 0.005

(-0.29) (-1.11) (0.98)

Saving frequency  -0.049 0.130*** -0.046

(-1.75) (4.72) (-1.66)

Variety of saving reasons 0.118*** 0.128*** 0.030***

(20.52) (21.07) (5.07)

Attitude to future 0.013 -0.027* 0.002

(1.07) (-2.04) (0.21)

Attitude to saving -0.005 0.003 0.003

(-0.48) (0.27) (0.28)

N 4,928 4,928 4,928

psuedo R2 0.335 0.189 0.395

Notes: t-statistics in brackets. *, ** and *** represents significance level at 5%, 1% and 0.1% respectively.

Table A9 (continued)
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Table A10: Matching quality

Treated Sample Pseudo R2 LR χ2 p > χ2 MeanBias MedBias

Bank Raw 0.274 1686.70 0.000 26.3 19.3

Matched 0.013 55.62 0.001 4.4 3.4

ROSCA Raw 0.109 613.20 0.000 14.3 13.2

Matched 0.004 15.39 0.950 2.2 1.6

Mobile money Raw 0.389 2440.81 0.000 25.0 15.2

Matched 0.016 143.92 0.000 4.7 4.3

Table 11: PSM result

Outcome 
variable

Treatment 
variable

Treated Controls Difference S.E. t-stat

DEA Bank 0.4121 0.3778 0.0344 0.01253 2.74

ROSCA 0.5101 0 .4563 0.0537 0 .0109 4.91

Mobile money 0.4341 0.4331 0 .0010 0.0160 0.06
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