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Abstract 

This study investigates how the usage of a Kenyan mobile banking service called M-pesa 

affects women empowerment and if different forms of usage have a significant effect. This is 

done through the distribution of a questionnaire in Nairobi, Kenya. Through both a OLS and a 

2SLS model the answers about a person’s usage of M-pesa is then run against a constructed a 

women empowerment index and against control variables which are also collected in the 

questionnaire. 

 

The main findings of this study is that there are no conclusive evidence for that a higher usage 

usage of M-pesa have a positive effect on women empowerment. Furthermore this paper 

doesn’t finds any evidence for that the different usages of M-pesa individually has a 

conclusively positive effect on women empowerment.   
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1. Introduction 
 

 “[...] in the next 15 years, digital banking will give the poor more control over their assets 

and help them transform their lives. The key to this will be mobile phones.” (Gates, 2015). 

 

Even though women encompass almost 50 percent of the world’s population there are still 

large inequalities between men and women which makes women more vulnerable to poverty 

(UNPD, 2015). In Kenya1, just as in many other developing countries, these inequalities takes 

the form of that women traditionally don’t have access to education, employment and owning 

land (USAID, 2015). These inequalities does not only make women more vulnerable to 

poverty, but they also prohibit women from participating in economic, social and political life 

(UNDP, 2014). 

 

Based on this realization, women empowerment has in recent years been marked as a major 

contributing factor for the development of developing countries. To promote gender equality 

and empower women was for example one the Millennium Development Goals and new 

updated goals are likely to be adopted in the new Sustainable Development Goals which are 

adopted by the UN (UNSDSN, 2013). The encouragement of women to participate in all 

sectors of economic activity is believed to not only improve the quality of life for the women 

themselves but to also be essential for building strong economies, establishing more stable 

and just societies and to improve the quality of life for men, families and communities (UN 

Women, 2011). As a consequence the empowerment of a women is not only welfare 

improving for the woman and her family but also for the whole society. If these positive 

aspects of empowerment are correct it’s obvious that development and women empowerment 

are intertwined with each other, implying that empowerment is not only an important question 

for the women themselves but also for the economic and political development of the world. 

 

As the focus on women empowerment has increased, so has the recognition of that access to 

financial services is an essential part of women empowerment. For example, according to the 

Global Findex database in 2014, approximately 39 percent of men reported to having an bank 

account in Sub-Saharan Africa compared to only 30 percent of women, hence implying that 

                                                
1 A brief description of Kenya can be found in appendix 8.1 
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basic financial services are more restricted for women (World Bank, 2014). The recognition 

of that financial services is an integral part of women empowerment has most notably resulted 

in the development of microfinance, which is a loan service that has grown steadily and 

which primarily targets poor women. However, traditional banks or other financial institutes 

have not been willing to provide basic financial services such as a saving or transaction 

accounts to the poor due to high transaction costs and too low margins (Todaro and Smith, 

2011, P. 733).  

 

In Kenya, a new financial service called M-pesa was introduced in 2007 and has enjoyed a 

remarkable success.2 What M-pesa does is that it allows services such as transactions and 

savings to occur via mobile phones instead of through cash or commercial banks. This 

innovative financial service can be particularly important in Africa where the financial sector 

is underdeveloped and a large amount of the world’s poorest live. Furthermore, the amount of 

subscriptions is predicted to rise from 635 to 930 millions by 2019 of a predicted population 

of over 1.1 billion (Ericsson, 2014). This implies that in a forseeable future almost every 

African might be the owner of a cell phone subscription and could therefore also have access 

to basic financial services. 

 

The combination of the fast increase in cell phone usage across Africa and the potentially 

positive effects that M-pesa could have on women empowerment highlights the importance of 

investigating the role of mobile banking. If mobile banking can lead the way in Kenya by 

empowering women and thus strengthening development, it’s possible that it could be 

replicated in other developing countries as well. This study therefore aims to answer the 

following questions:  

 

Which role does M-pesa have on women empowerment? 

Which of the financial services provided by M-pesa has the most impact? 

 

This thesis main contribution is that it takes an academic approach on a topic that hasn’t been 

extensively researched. Additionally, the thesis also aims to increase the understanding about 

the link between financial services and women empowerment through looking at for example 

savings and transactions instead of microfinance. 

                                                
2 For more information on how M-pesa works see appendix 8.2. 
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2. Theoretical framework  
In this section we look deeper into what women empowerment means and the different 

definitions that exist. We also look at the importance of a developed financial sector and at 

different theories about savings. Lastly, we end with a discussion of how the presented 

theories is relevant for our research questions.  

 

2.1 Women empowerment  
Women empowerment is a broad concept which includes many different dimensions, and its 

definition and measurement is a commonly discussed subject. One reason to the uncertainty is 

that women just like men aren’t a homogenous group and that each women is likely to have 

her own definition of what empowerment means. Women empowerment can also mean 

different things in different social contexts (Hashemi et al., 2006). Regardless of this, Cheston 

and Kuhn (2002) argues that despite the possible geographical, cultural or religious 

differences that exists there are some common actions which have to be considered regarding 

women’s empowerment. These are: increased participation in decision making, more 

equitable status of women in the family and community, increased political powers and right, 

and increased self-esteem.  

 

Looking at more specific definitions of women empowerment we see that there are several to 

choose from. One commonly used definition comes from The World Bank and defines the 

empowerment process as “enhancing the capacity of individuals or groups to choices and to 

transform those choices into desired actions and outcomes” (World Bank, 2007, p.6). A 

similar definition is specified by Kabeer (2001, p.19) and defines empowerment as “The 

expansion in people’s ability to make strategic life choices in a context where this ability was 

previously denied to them”. This definition is used by Malhotra et.al. (2002) in their study of 

defining the concept. In their paper they add two important elements of the empowerment 

concept of which the first one is that empowerment is a process, i.e. it’s not static. The second 

element is agency which means that the object of the empowerment, in this case women, must 

themselves be significant actors in the empowerment process.  
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Continuing the discussion, Malhotra et.al. (2002) note the difficulty in defining if an 

improvement for women is a resource or an achieved goal in the process of women 

empowerment. An increase in women ownership of assets can for example be seen as both a 

step in empowering women, i.e. a resource, but also as one of the goals of the process. The 

authors conclude that it’s important to separate the process into different components, such as 

enabling factors, agency and outcomes to be able to define the process. These issues are also 

discussed by Cheston and Kuhn (2002) who point out that accessing a resource does not 

automatically improve empowerment since the woman accessing the resource also must be 

able to use it for the purpose they choose. Women who have been excluded from decision 

making for most of their lives, and where traditions and norms control the society might find 

it difficult to use the provided resources in an effective way.  

 

2.2 The importance of a functional financial sector 
Poor people in developing countries often have unique demands for financial services which 

are outside the formal commercial banking sector. This often leads to a dual financial system 

with an small but organized financial sector and a large but uncontrolled and illegal financial 

sector which many of the poor have to turn to. Altogether this is believed to slow growth. 

(Todaro and Smith, 2011, p.733). In a well functional economy there are, according to Todaro 

and Smith (2011, p.731), six functions which the financial sector provides for a country. 

These are: providing payment services, matching savers and investors, generating and 

distributing information, allocating credit efficiently, pricing, pooling, and trading risks and 

increasing asset liquidity. Due to several reasons, e.g. poor management by authorities, 

branches only targeting the middle- and upper class, one or several of these crucial financial 

functions are often missing in developing countries causing growth of both the financial 

sector and the country to slow.  

 

As put forward by Mckinnon (1973, p.8) and Shaw (1973, p.10) one theoretically possible 

way to deal with this problem and to make countries realize their true economic growth 

potential would be to liberalize the financial markets. This would mean an elimination of 

various forms of government intervention in the financial markets and to for example let 

supply and demand determine the level of interest rates. This could potentially lead to mean 

that the formal banking sector would expand and that interest spreads would be lowered and 

that financial flows between segments would increase (Steel et.al. 1997).  
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To further see why the financial sector is important for both the economy and people’s 

empowerment Todaro and Smith (2011, p.20f) provides three aspects which serve as 

guidelines for what the inner meaning of development really is. These are sustenance – the 

ability to meet basic needs, self-esteem – to be a person and lastly, freedom from servitude – 

to be able to choose. It should be obvious that all of these critical freedom aspects can be 

improved from an increase in the financial system. If you for example don’t have a safe way 

to store your money it can both be hard to meet your basic needs and to make your own 

choices. Furthermore if you don’t have any way of safely saving your income this naturally 

makes it harder to choose between saving and spending your money. As  (1963, p.15) notes 

“the advantage of economic growth is not that wealth increases happiness, but that it 

increases the range of human choice.” This implies that a financial sector has to function well 

not only for achieving growth, but also for giving people more choices and empowerment.  
 

2.3 Savings and development 
To be able to save is important for several theoretical reasons. Amongst those are that savings 

increases a person’s ability to minimize risk and adapt consumption patterns according to 

income levels (Banerjee & Mullainathan, 2010). Furthermore it also enables people to adopt a 

smoother and more permanent income throughout their life. This means that an individual can 

borrow money in his or her youth when they’re educating themselves, and that they can pay 

back the borrowed money and save for retirement during their working years (Burda & 

Wyplosz, 2009). Altogether this should lay a good foundation for that a person, given a 

reasonable time perspective should be able to save themselves out of poverty (Morduch & 

Aghion, 2005, p.148).  

  

The importance of savings is highlighted by Ray (1998) who examines the relationship 

between savings, income inequality and economic growth. The author shows that an 

individual’s marginal savings rate depends on her income level and her needs. For poor 

individuals the cost for consumption of their subsistence needs is so high that they cannot 

afford to save their income. However, if their income increases and the possibility to save 

arises the individual will save a larger part of their income. This due to that the individual is 

likely to continue spending just enough to meet her subsistence needs. Hence, the marginal 
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savings rate is increasing for individual’s with the lowest income in a society. Due to 

aspirations of being able to increase their living standards even more the middle-class also 

faces an increasing marginal rate. However, the author argues that the richest individuals in a 

society, especially in a developing country, have a marginal savings rate that is decreasing. A 

possible conclusion is that it’s important to target the low- and middle-classes as they have 

the most to gain from access to ways of saving. (Ray 1998, p.214f). Morduch (1995) also 

points out that, due to credit markets not being efficient, access to savings is also important 

for poor households as they are the most likely to feel the consequences of an income shock. 

 

 
Figure 1. Income, total savings and the marginal savings rate. (Ray 1998 p.215) 

 

Looking at the issue from a macro perspective savings is not only important for the individual 

but also for the overall development of a country. This was first recognized by Rostow in his 

stages of growth theory but it was later extended in the well-known Harrod-Domar model. 

The model can be described as, 
△!
!
=    !

!
 where Y stands for GDP, K for the capital/output 

ratio and the S for savings. This basically states that economic growth of a country depends 

on savings and that if a country want to increase its growth, it must save more (Todaro and 

Smith, 2011, p. 148ff). 
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2.4 The link between M-pesa and women empowerment 

An increase in women empowerment is considered to be of great importance as it can 

potentially can lead to higher growth of a country (Todaro and Smith, 2011 p. 240). Even 

though empowerment is a complex subject, one possible way to achieve an increase would be 

by giving more women access to the financial markets and to give them more financial 

independence.  

 

If we start by looking at what general financial development could mean for women 

empowerment, it should be obvious that more financial development first of all means that 

more people, and especially women can get access to basic financial services such as being 

able to transact, purchase, save and pay bills which are services which women more often 

than men have been refused access to. This could potentially have a big impact if related to 

section 2.2, in that it for example could increase a woman’s sustenance – the ability to meet 

basic needs through more easily being able to saving money. It could also increase self-

esteem, as being able to transact with whomever you want and to make your own purchases, 

which can include buying necessities e.g. medicine, and could make a person feel more like a 

real person. Lastly, to have more financial access should give a person more freedom from 

servitude – to be able to choose.  

 

Looking at the different services more closely, paying bills could improve the freedom from 

servitude as a general impression is that this has often fallen on women to pay them. Before 

the introduction of new financial services (such as M-pesa or internet bank which is only 

accessed by a few) women had to stand in line for several hours somewhere far from home to 

pay the them. However, the possibility to pay via M-pesa should allow a person to chose what 

bills to pay on what a company has to offer rather than on the physical distance to the office 

or how long the lines usually are. To see how M-pesa can improve savings we have to look at 

what Cheston and Khun (2002, p.14) wrote: ”Microcredit enables women empowerment by 

placing capital in their hands and allowing them to earn independent income and contribute 

economically to their households and communities”. Whilst this can definitely be true it 

should be obvious that the effect of having independent earnings (regardless of whether the 

income comes from microcredit or from getting access to the labour market) can rapidly 

diminish if there’s a lack of means to save and store your money. Women are also believed to 

contribute more to their families and societies than men and thus an increase in their savings 
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could have a positive effect on a woman’s self-esteem. Browning and Chiappori (1998) for 

example show in their collective decision-making model that a household’s objective function 

takes the form of a weighted sum of individual utilities. By increasing the relative value of the 

female members’ time and income, the women’s weight will increase and thus the bargaining 

power of the household (Browning and Chiappori, 1998). It can also be argued that if a 

women feel that she has a safety net through savings, she will feel more open to speak her 

mind without fearing the consequences. Even though M-pesa doesn’t deal directly with 

income it can be assumed that if the women’s income don’t belong to the women 

individually, this decreases her bargaining power. It can also be believed that even though the 

family as a whole has been saving, the women has not been saving individually. Thus through 

getting access to savings the women can achieve the high marginal propensity to consume 

which Ray is talking about.  

 

If we reason around the other two services such as being able to transact and purchasing they 

should be related to what Lewis wrote in that development isn’t just about the wealth it 

creates, in the end it’s about being able to make choices. This is something which being able 

to purchase and transact should improve as it possibly allows less control from a husband or 

family member on where the money is spent. Overall this could improve several aspects 

which Todaro and Smith (2011) talked about such as increased self-esteem and freedom from 

servitude – to be able to choose.   

 

Another potential aspect of an improved financial sector could be of other financial services 

such as microcredit. As new financial services, such as M-pesa, arguably are less regulated 

than previous financial resources this can be seen as a step towards more financial 

liberalization. If what Mckinnon (1973) and Shaw (1973) wrote is correct, this financial 

liberalizations could improve women empowerment as a lowering of interest rates could mean 

that more women will get access to for example microcredit at lower interest rates.  

 

 



 15 

3. Literature review 
Here we aim to give the reader a better overview of previous work that relate to our subject. 

To begin with we present research on another financial service called microfinance which 

primarily provides loans to women. We then proceed to review some of the research which 

has been done on savings and M-pesa. To give the reader a better overview of the presented 

literature we provide a summary in the end of this section.  

 

3.1 Microfinance 
Rahman (1999) examines the process and outcome by a microfinance bank in Bangladesh. As 

many other microfinance organizations, the bank prohibited males from taking loans, due to 

that women were seen as more reliable to pay off the mortgage. However, in 60 percent of the 

cases the women took a loan because her husband asked her to and only 11 percent of the 

women did it by their own will. In the rest of the cases it was a relative, another male or a 

bank worker who recommended it.  

 

In the research by Cheston and Kuhn (2002) the result of a microfinance loan service to 

women in Ghana is examined. Their main conclusion is that the loans enable women to 

improve their business, gain more respect in the community and also improve their decision-

making power in the household, i.e. increasing women empowerment. However, Cheston and 

Kuhn (2002) do point out some difficulties with the microfinance service. For example, in 

some cases the husband has decreased his income when his wife starts to earn more, as a 

consequence the living standards might not improve.  

 

Another study by Noreen (2011) on microfinance loans to women in Pakistan reach a similar 

conclusion as the ones above. Their results states that women empowerment correlate 

positively with the amount of the loan from the microfinance institution. However, they also 

found that 34 percent of the women receiving a loan allowed their husbands, fathers or similar 

to use the received capital.  

 

Overall, the above presented studies seem to imply that microfinance do help to increase 

women empowerment. However, they also point out some difficulties, e.g. that the received 
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loan might end up in other hands than the loan takers, and one solution to this might be better 

and easier access to financial instruments for capital control.   

 

3.2 Research on savings 
In a study by Ashraf et.al. (2009) the authors design and implement a commitment savings 

product, called a SEED (Save, Earn, Enjoy Deposits), in the Philippines. Through offering 

bank clients either the SEED account or personal information about the importance of saving 

they examine the impact it might have on empowerment both for women and men. The 

results show that men’s decision-making power is not affected by either the SEED accounts 

or the savings information. For women, especially married and less-empowered, the results 

are significant for both the ones starting an account and those getting information about 

savings. This suggests that encouragement of savings has a positive impact on decision-

making power for women. The authors also find that consumption for female durables 

increase for women who were previously below the median in bargain power.   

 

The effect of savings on personal welfare is treated in a paper by Brune et.al. (2015). The 

main question of their study is whether facilitation of formal savings can promote agricultural 

development. The research indicates that the farmers who deposit their cash crop harvest 

proceeds directly into bank accounts increase their savings during the months prior to the 

planting season. Furthermore, the increased savings raise agricultural input usage in that 

season, higher output in the subsequent harvest and higher per capita consumption in the 

household after that harvest. The results therefore indicate that enabling formal savings and 

bank accounts might increase the savings rate as well as the well-being of the individual 

(Brune et.al. 2015). 

 

The improvement of health and welfare of a household through savings is treated by Dupas 

and Robinson (2011). In their study they offer four different saving technologies to see how it 

affects people’s savings and health related investments in Kenya. The first technology offered 

is a soft form of commitment through mental accounting, the second and third technologies 

offer stronger commitment through earmarking and the fourth technology offers earmarking 

and credit as well as a social commitment to make regular contributions. The authors 

conclude that for people living in an environment often suffering from income shocks, such as 

rural Kenya, saving technologies without commitment through earmarking is preferred. 
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Furthermore, they also note that when money is put aside in a saving account the strength to 

resist spontaneous and unplanned expenditures is increased.  

 

3.3 M-pesa 
A paper by Morawczynksi (2007) examines the usage and impact of M-pesa in Kenya. 

Through 350 semi-structured and 21 group interviews in Kibera and a farming village in 

western Kenya the author finds a variety of different usages for M-pesa. These different 

usages range from receiving and sending money from and to relatives, withdrawing money 

and just using M-pesa as a way to diversify the location of their deposits. Interestingly some 

of the women reports that they used M-pesa as a way to keep their money away from their 

husbands and to more safely save their money. One of the members of an interviewed 

women’s group also assert that M-pesa made it possible for her to make her own decisions 

without asking her husband. Yet, some women also report that their husband refuse to buy 

them a cellphone, implying that social structures sometimes hinder women to access the 

service. On a more negative note it is noted that M-pesa in some cases decreased the contact 

between rural and urban family members as money previously had been transferred by hand. 

As a final conclusion the author determines that M-pesa has changed remittance patterns.  

 

Investigating it from a more quantitative angle Jack and Suri (2011) use 3000 randomly 

selected households across Kenya to look at the potential economic benefits of M-pesa. They 

find that the main usage of M-pesa seems to be the sending of remittances at a lesser cost than 

before. Furthermore, they also find that 21 percent of the respondents view M-pesa savings as 

the most important savings instrument and 90 percent said that it was one of the three most 

important. It also seems that the satisfaction with the service is very high as half of the 

respondents reports a rating of 10 out of 10 and nearly 90 percent reports values of 8 or 

above.  

 

In a study by White (2012) the author examines how the access to mobile banking affects 

women living in the fishing communities in Kenya along Lake Victoria. Through interviews 

with both men and women in different fishing villages the author concludes that the use of M-

Pesa might improve the living standards for women. This is partly due to that the women who 

use M-Pesa feel that it is less risky to get the money stolen and that their husbands no longer 

has access to their money. Another reason for the women to use M-Pesa instead of other 
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formal banking institutions is that these institutions often are expensive and lie far away. 

Furthermore, the ability to send and receive money through M-Pesa decrease transportation 

costs, both in time and money, and it also enable women to invest in business, children’s 

education and home repairs. Lastly, the ability to control their own assets makes many of the 

women feel more independent since they no longer have to rely on others for money. The 

author concludes the study with that M-Pesa not only has economic benefits, but also 

improves the societal situation for women.  

 

Mbiti and Weil (2011) examine how and why people use M-Pesa as well as its economic 

impact. They also discuss if M-Pesa is solely a low-value money transfer system or if it’s a 

new way of saving and providing financial access to people who are unbanked. The study is 

done through analysing individuals from two different time periods, of which the first one is 

from 2006, before M-Pesa was introduced, and the second one is from 2009, after M-Pesa had 

been introduced. The first finding by the authors is that the introduction of M-Pesa led to a 

decrease in informal money transferring methods. Furthermore, the authors conclude that M-

Pesa has decreased the use of informal saving methods and increased the probability of 

having a bank account. A significant number of the survey respondents indicate that they use 

M-Pesa for saving money, but the analysis of aggregate data in the study shows that the main 

use of M-Pesa was for transferring money. 

 

Another effect M-Pesa might have is the increase in financial security. This is presented in the 

paper by Plyler et.al. (2010) in which they treat the community-level economic effects of M-

Pesa in Kenya. In interviews with women they conclude that security is important for the 

women and that by using M-Pesa their husbands are less likely to know how much or whether 

they are saving, enabling them to save more and an increase their financial control.  This 

highlights that financial control and the access to formal saving institutions are important 

resources for women empowerment. 
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Table1: Summary of presented litterature 

 

 

 

 

 

 

 

 

 

Research Area Study Purpose Location Method Conclusion/Findings

Microfinance Cheston et.al. 
What role does microfinance have for a 
women's group ? Ghana

First round: Focus-group discussion 
with loan officers and in-depth 
interviwes with 10 female loan takers 
and with 11 husbands of loan takers.                 
Second round: Interviews with more 
than 1200 individuals, both loan takers 
and non-loan takers. 

Loans enable women to improve 
business, gain more respect in community 
and improve their decision-making power 
in household. Problematic that the 
woman is sole responsible for the loan 
and that the man sometime quit working 
as a consequence.

Microfinance Rahman (1999) What is the outcome from a microfinance 
bank in Bangladesh?

Bangladesh
Participant observation, unstructured 
and in-depth interviews, case studies 
and a comprehensive household survey.

Difference between what applicants say 
and what the loan goes to. 60 percent of 
women took loan cause their men asked, 
only 11 percent due to own will.

Microfinance Khan and Noreen Does microfinance increase women 
empowerment in Pakistan?

Pakistan Case-study; data collection and women 
empowerment index construction.

Women empowerment correlate 
positively with amount of loan. 34 
percent of women permitted their men to 
use the loan.

Savings Ashraf et.al. (2009)
What's the relationship savings products, 
decision making and savings behaviour? Philippines

3125 interviews with individuals using a 
implemented savings instrument.

Enabling women to save has positive 
impact on women empowerment. 

Savings Brune (2015) Can facilitation of formal savings promote 
agricultural development?

Malawi Analysis of administrative data and a 
household survey.

Enabling formal saving accounts might 
increase savings rate as well as the well-
being of the individual.

Savings Dupas et.al (2011) How does different savings techniques 
affect health?

Kenya Follow up surveys with 771 individuals 
using different saving techniques.

For people living in environment 
suffering from income shocks, savings 
technologies without commitment were 
preferred.

M-pesa Plyler et. Al (2010)
What is the economic effect of Mpesa in 
Kenya at the community level? Kenya

Semi-structured interviews, surveys, 
focus group discussions and case 
studies.

Mpesa enables women to save without 
their husbands knowledge and also gives 
the women greater financial control.

M-pesa Morawczynski (2007) What has been the impact of M-pesa and 
what does the usage look like?

Kenya 350 semi-structured and 21 interviews

Mpesa increased women's decision 
making power, the ability to keep keep 
money more safe. However it decreased 
physical connection between rural and 
urban family members due to the ability 
to transfer money digitally.

M-pesa Jack and Suri What are the potential economic benefits 
from M-pesa?

Kenya 3000 randomly selected households

Cheaper to send remittances. M-pesa is 
appreciated and used as a savings 
instrument. High satisfaction with the 
service.

M-pesa White (2012)
The effect of mobile banking in a fishing 
communities Kenya Interviews with both men and women

M-pesa improve living standards for 
women due to less risk of the husband 
taking them or getting the money stolen.

M-pesa Mbiti et.al (2011)
How do people use M-pesa and what is the 
economic impacts? Kenya

Analysis of individuals at two different 
time periods

M-pesa has lead to a decrease in informal 
money transferring methods. It has also 
been a decrease in use of informal 
savings methods and increased probablity 
of having a bank account.
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4.  Data and Method 
In this section we begin by presenting how the data is collected and how we produce our 

variables. We then present how we analyze our results statistically and our predictions of the 

variables. 

 

4.1 Data Collection 
The empirical analysis of this thesis is based on a data set consisting of answers to a 

questionnaire distributed to women in the city of Nairobi. The questionnaire is divided into 

four sections. The first of these four sections consists of five questions which deal with basic 

facts such as martial status, age group etc. The second section is of particular interest as it 

asks questions regarding the respondent’s use of M-pesa whilst the third section consists of 

questions of a more personal character. These are the questions which are used in order to 

weigh together a women empowerment index. The fourth and final section will entail various 

questions that can be used as potential instrumental variables. In order to more easily collect 

and econometrically test the data all the questions are formed in a standardized way.3  

 

The questionnaire is distributed randomly in five different areas in Nairobi, both around 

shopping malls, where a lot of different people are in motion, but also in their homes, e.g. in 

the slum area Kibera. The areas are chosen due to that they provide us with a diversified and 

representative sample of Nairobi’s population. As can be seen below in figure 3 a majority of 

answers are collected in Westlands and this is mainly due to both time and safety constraints 

and that many different types of people move in this area. 

 

 
Figure 2: Location of respondents. 

                                                
3 The questionnaire in full can be found in Appendix 8.3 
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There are some limitations to this type of data collection. The first one of these is that 

everyone can interpret the statements differently and as the empowerment index goes between 

1-10, that the respondents can interpret the steps between each number differently. To 

overcome this problem we are always nearby when a respondent is filling out the 

questionnaire and we always try to ensure that no other individual is present to ensure that the 

questionnaire is filled out individually. This also increase the likelihood of that the answers 

are given truthfully despite the somewhat personal nature of some questions. 

 

One other problem with our estimation technique is that the distances between the answer 

alternatives are of the same size, both for in the independent and the dependent variable. For 

example, in the M-pesa related questions the distance between using M-pesa for transactions 

less than once per month and once per month is equally big as the distance between using M-

pesa for transactions every second day and every day. It can be argued that the distance 

between the different answer alternatives should be weighted differently. However, as this 

would only give rise to new discussions on what weights to apply we choose to weigh the 

answers equally.  

 

4.2 Variable construction 
 

4.2.1 Dependent variable 
The dependent variable in this thesis is as mentioned before women empowerment. Due to  

that there doesn’t exist any universal definition on what women empowerment is we construct 

our own women empowerment index. Our main inspiration for this index comes from 

Malhotra et. al (2002) who divides women empowerment into five different categories. These 

categories are: economic, socio-cultural, familial/interpersonal, legal, political and 

psychological. Based on this we come up with different questions in order to try and represent 

each of the categories. However, as questions of political nature lies outside the individual 

level of this thesis we exclude questions of that nature. Another approach that was considered 

was to only look at one variable (for example decision making power in the household) but as 

we don’t believe that this would cover the full spectrum of what women empowerment really 
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is, we choose to add a number of questions and try to cover all the different parts of the 

concept. 

 

Each of the twelve women empowerment questions is phrased as a statement of which each 

woman respond between one and ten. Ten marks the highest possible agreement with the 

statement and one reveals the highest possible disagreement. Due to that the the above 

mentioned categories can be argued to sometimes merge with each other, each question does 

not individually relate to one of the categories. The twelve questions are however an attempt 

to together represent all the categories. 
 

4.2.2 M-Pesa related variables  
The variable which is of main interest in this thesis is the M-pesa variable and we therefore 

have questions which specifically relate to how often the individual uses the most relevant 

services. Even though M-pesa provides several different services such as possibility to receive 

wage, withdraw money etc. we decide to only ask about transactions, purchases, paying bills 

and saving. This was foremost due to that our theoretical framework and previous research 

show that these services may have a connection to women empowerment. Furthermore, when 

discussing with users of M-pesa these services were deemed to be the most relevant. The 

questions have seven answer alternatives which ranges from that the responding women never 

uses the service to that she uses the service every day. 

 

The usage of M-pesa variable is thereafter constructed as an average of the four M-pesa 

related questions. The answers from each M-pesa related question is also used in the 

regression analysis in order to see which of the services that has the most impact on women 

empowerment.  

 

Our predictions differs depending on which service that is used as an independent variable. If 

we look at the first service, transactions, it’s reasonable to assume that to be able to transact 

money easily might improve a person’s self-esteem. However, if a respondent answers that 

she never uses M-pesa for transactions it doesn’t necessarily mean that the person don’t have 

access to other transaction services. Therefore, we expect the coefficient to be positive but not 

significant. Savings on the other hand, is expected to have a positive and significant impact on 

women empowerment as a higher usage of savings can increase a woman’s bargain power 

and give her more freedom from servitude. Paying bills is not expected to have a significant 
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impact on women empowerment. This is due to that even though paying bills via M-pesa 

might increase the number of options, we don’t consider it to have an effect on all of the 

different aspects of women empowerment. The last of our M-pesa related variables, to use M-

pesa for purchases, is expected to have a positive and significant impact on women 

empowerment. Like transactions, purchases might increase a woman’s self-esteem and 

decision making power. Hence we believe purchases to affect a wider part of the women 

empowerment concept and it will therefore be significant.  

 

When looking at the overall usage it’s believed that all the different services weighted 

together probably covers such a large part of the women empowerment index that it will have 

a positive and significant impact. 

 

4.2.3 Control variables 
Empowerment is a complex subject and it’s therefore important to test for other variables 

which might have an effect. The first one of these is age which is expected to have a positive 

impact since elder women have been shown to have more independence and be more 

experienced in decision-making, at least in comparison to other, younger women (Noreen 

2011). The second question relates to education as it enables women to take on a better paid 

and higher skilled employment. Based on this, education is expected to have a positive effect 

on women empowerment. Thirdly, a higher income might for example increase the bargain 

power for the women in the household, which also improves their decision-making power. 

We therefore expect the income variable to have a positive impact. Due to that some research 

show that married women have more decision-making power than single women we include 

civil status as the fourth question and expect a positive impact (Hancock et.al. 2011). The last 

question is about the number of children the woman has. Since women in Kenya are 

traditionally responsible for the household a larger number of children might force women to 

work more in the household. This can lead to that they have to rely more on the income of 

their husband or other family members and a higher number of children is therefore expected 

to have a negative impact. It should be noted that we considered including variables such as 

religion, sector of work and neighborhood but as these were not believed to have as big of an 

effect as the other variables and also risked making the questionnaire too long, we decided to 

not include them. 
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When running the regressions the control variables are constructed into dummy variables, 

depending on which age, education etc the respondent has. In this way it’s possible to see 

how women empowerment changes between e.g. income groups. Exactly which respondent 

that is assigned to which dummy is possible to see in the variable summary below.4 In the 

regressions we remove the dummy variables in the first three control variables that represent 

the “lowest” group; i.e. the youngest individuals, the individuals with lowest education and 

lowest income. These dummies will work as reference groups, i.e. the result shows what 

happens when an individual does not belong in one of the reference groups. The last two 

control variables’ reference groups are that the individual has no children and that she is not 

married. The child dummy in the regression will yield a one if the individual has children 

while the married dummy yield a one if the individual is married.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                
4 Important to mention is that individuals which have chosen the alternative “other”, in the 
education question, are added into the second dummy variable, together with individuals with 
secondary and tertiary education. This due to that only two individuals chose this alternative 
and they themselves held it equal to secondary or tertiary education. 
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Table 2: Variable description and predictions.5 

 

                                                
5 A description table and statistics of all variables can be found in Appendix 8.4  

Variable Description Prediction

The usage of Mpesa index is constructed by the average of four 
questions regarding how often the respondants uses Mpesa for different 
services, see below. 
The questions are valued 0=Never 1=Less than once per month 
2=Once per month 3=Once every two weeks 4=Once every week 
5=Every second day 6=Every day

Transaction How often the respondant uses Mpesa for transactions. n.a

Saving How often the respondant uses Mpesa for savings. +

Paybill How often the respondant uses Mpesa for paying bills n.a

Purchase How often the respondant uses Mpesa for purchases. +

Age
Age groups: 1=0-17, 2=18-25, 3=26-33, 4=34-41, 5=42-48, 6=49-56, 
7=57 or older +

Age1
Dummy, respondents in age group 1 and 2. If age group 1 or 2 it yields 
1 otherwise 0. Removed in regressions.

Age2
Dummy, respondents in age group 3 and 4. If age group 3 or 4 it yields 
1 otherwise 0.

Age3
Dummy, respondents in age group 5 and 6. If age group 5 or 6 it yields 
1 otherwise 0.

Age4
Dummy, respondents in age group 7. If age group 7 it yields 1 
otherwise 0.

Education
Education groups: 0=No education, 1=Primary, 2=Secondary, 
3=Tertiary, 4=Post-graduate, 5=Other +

Edu1
Dummy, respondents in education group 0 and 1. If education group 0 
or 1 it yields 1 otherwise 0. Removed in regressions.

Edu2
Dummy, respondents in education group 2, 3 and 5. If education group 
2, 3 or 5 it yields 1 otherwise 0.

Edu3
Dummy, respondents in education group 4. If education group 4 it 
yields 1 otherwise 0.

Income
Monthly income groups (in Kenyan shillings): 1=0-3000, 2=3001-
6000, 3=6001-9000, 4=9001-12000, 5=12001-15000, 6=15001-18000, 
7=18001 or more

+

Income1
Dummy, respondents in income group 1 and 2. If income group 1 or 2 
it yields 1 otherwise 0. Removed in regressions.

Income2
Dummy, respondents in income group 3 and 4. If income group 3 or 4 
it yields 1 otherwise 0.

Income3
Dummy, respondents in income group 5 and 6. If income group 5 or 6 
it yields 1 otherwise 0.

Income4
Dummy, respondents in income group 7. If income group 7 it yields 1 
otherwise 0.

Martial status
Martial status groups: 1=Not married, 2=Widow, 3=Widow, 
4=Married, 5=Other +

Married
Dummy, respondents in martial status group 4. If martial status group 4 
it yields 1 otherwise 0.

Not married
Dummy, respondents in martial status group 1, 2, 3 and 5. If martial 
status group 1, 2, 3 or 5 it yields 1 otherwise 0. Removed in 
regressions.

Children
Number of children groups: 0=No children, 1=One child, 2=Two 
children, 3=Three children, 4=Four children, 5=Five or more children -

Child
Dummy, respondents in number of children groups 2, 3, 4 and 5. If 
children status group 2, 3, 4 or 5 it yields 1 otherwise 0.

No child
Dummy, respondents in number of children group 1. If children status 
group 1 it yields 1 otherwise 0. Removed in regressions.

Usage of Mpesa +



 26 

4.3 Estimation technique 
 

4.3.1 OLS model 
After collecting the answers of the respondents we test our results econometrically. To do this 

we use a multivariate cross-sectional OLS. The reason for using this relatively simple 

econometric method is that it’s been used in previous studies and that it’s the most common 

method for measuring effects on an individual level. Furthermore cross-section is preferable 

to use when there’s a random sample from a large and fixed population. (Verbeek, 2012, p 

40). The cross-sectional OLS model can in general forms be described as: 

 

𝑊𝐸 =   𝐵! + 𝐵!𝐴𝑉𝑢𝑠𝑒! +   Σ𝐵!𝐶𝑜𝑛𝑡𝑟𝑜𝑙  𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑠! +   𝜀! 

 

The subscript 𝑖 denotes individual and the dependent variable is the women empowerment 

index. 𝐵! is the coefficient for average use and 𝐵! is the coefficient for all the included control 

variables. Everything in the OLS model is interpreted Ceteris paribus, meaning that the 

change in one variable is to be interpreted when all other variables are held constant. The 

difference between our different model specifications is that we change the independent 

variable usage of M-pesa to the more specific M-pesa variables, e.g. use of M-pesa for 

transactions. 

 

When one or several observations differs a lot from the other observations they might be 

outliers. Outliers can have a very large influence when calculating the OLS estimate b, which 

result in that the estimate differs a lot from the trend of the rest of the observations. It’s 

therefore important to check that the data doesn’t include outliers that are due to measurement 

errors, incorrectly entered data or similar, since it would give an incorrect result. If the 

outliers are due to erroneous data it’s prefered to remove them (Verbeek, 2012 p.86ff). 

However, since we are present during the data collection and can’t observe any observations 

that seem unrealistic we chose not to remove any from our data sample.6 

 

Since OLS requires that the error terms are homoscedastic, we use heteroskedasticity-

consistent standard errors. We are also aware of the problem with multicollinearity and 

                                                
6 For a visual of the distribution, see scatter plots in section 5.1.2.  
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therefore make sure that there isn’t any correlation over 0.8 as this is generally viewed as an 

upper limit for multicollinearity.7  

 

4.3.2 2SLS model 
One possible problem with our model is that it might suffer from endogeneity, essentially 

meaning that there’s correlation in the error terms which causes the OLS estimator to be 

biased and inconsistent (Verbeek, 2012, p. 292). This would mean that we have reverse 

causality which implies that M-pesa isn’t affecting women to feel more empowered, instead 

the empowerment causes women to acquire M-pesa. Since an already empowered woman is 

more likely to make her own decisions without consulting anyone else, a higher 

empowerment could be argued to remove constraints that might prohibit e.g. access and 

adoption of new technologies. For M-pesa this could be especially true as it’s both a new 

technology and a service which allows a woman to be more independent about her economy. 

Has the women previously been restricted from access to financial services it’s unlikely that 

an introduction of M-pesa will solve this problem and it’s therefore reasonable to assume that 

a women who is highly empowered would have an easier time adopting the new technology.   

 

Since we cannot rule out the possibility of endogeneity we use the questions in the fourth 

section of the questionnaire to try and find suitable instrumental variables. An instrumental 

variable (IV) is assumed to be uncorrelated with the model’s error term and dependent 

variable, but correlated with the endogenous regressor. For our model this means that we 

should try to find instrumental variable which is correlated to usage of M-pesa but 

uncorrelated to women empowerment. A possible problem with the IV approach is that of 

weak instruments. This means that the IV is too weakly correlated with the endogenous 

regressor which makes the estimator still biased, its standard errors wrong and that hypothesis 

tests are unreliable (Verbeek, 2012 p. 337). Since we can’t be sure of which variables that will 

qualify as an instrument we include several possible instruments in our questionnaire. 

Examples of such questions is how much one trusts the banking sector and how good the 

network reception in one’s neighbourhood.8 

 

 

                                                
7 A correlation matrix can be found in Appendix 8.7 
8 A description summary of all variables can be found in Appendix 8.3 



 28 

5. Results and discussion 

In this section we will reveal our results and discuss how they should be interpreted. We 

begin by providing some descriptive statistics to provide a better picture of the collected data. 

After this we present the result from the first regression with average M-pesa usage and 

discuss those results. Furthermore we go deeper into the subject by presenting the obtained 

results of different types of usage of M-pesa. Lastly, we discuss our findings.  

 

5.1 Descriptive statistics 
5.1.1 Control variables 
The table below shows the average women empowerment for the different groups of the 

control variables, as well as the observation distribution. The majority of the female 

population in Kenya is young and since most of the observations in our data sample belong in 

the younger age groups it should represent the reality well. The distribution of the 

observations in the education groups does however not represent the Kenyan female 

population as well. However, since the observations are relatively equally distributed we 

believe it to give a good estimate of how women empowerment changes between the different 

education levels. Furthermore, the average women empowerment is higher in the older age 

groups which is in line with our predictions. Overall, our predictions of the control variables 

seem to be correct when looking at the average women empowerment for the different 

groups. However, the number of children seem to have the opposite effect of our predictions, 

i.e. more children means higher average women empowerment.9  

 

                                                
9 Information about Kenya can be found in Appendix 8.1. 
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Table 3: Descriptive statistics of control variables 
 
 

5.1.2 Scatter plots 
The scatter plots below shows the distribution of our dependent variable women 

empowerment and different independent variables. All scatter plots indicates a positive 

relation between the variables, especially figure 3, 4 and 6. Furthermore, we can observe that 

women that are highly empowered are represented in both ends of the X-axis in all figures. 

However, women who have a low empowerment seem to disappear when the usage of M-

pesa or its different services increases. This could imply that initially empowered women are 

not affected by M-pesa, however it might have an effect on low empowered women.  

 

                                                 
Figure 3: Scatter plot, Women empowerment and Usage of M-pesa                            Figure 4: Scatter plot, Women empowerment and Transaction                                    Figure 5: Scatter plot, Women empowerment and Saving             

 

 

                                                                 
Figure 6: Scatter plot, Women empowerment and Pay bills                               Figure 7: Scatter plot, Women empowerment and Purcha 
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5.2 OLS estimations 
In this section we present the results from our OLS estimations with all our different 

independent variables. In table 4 the results with the independent variables alone as well as 

with all control variables included can be seen.10 We also run regressions with the four 

different services together to see which one that affect women empowerment the most.  

 

 
Table 4: Result, OLS estimations 
 
 
The first regressions are run with usage of M-pesa as independent variable. The results, which 

are found in table 4 column 1 and 2, shows that the independent variable has a positive and 

significant impact on women empowerment. The level of significance gets lower when more 

control variables are added, and when all are ran in the regression the independent variable is 

significant on the 5 percent level.  

                                                
10 Regression results where the control variables are added one by one can be found in 
Appendix 8.5. 

Table&4

Method:(
Ordinary(Least(Squares
Dependent(variable:(
Women(empowerment

1 2 3 4 5 6 7 8 9 10 11 12

Usage(of(Mpesa 0.267*** 0.182**
(0.0770) (0.0750)

Transaction 0.172*** 0.122** 0.0889 0.0837(((
(0.0606) (0.0571) (0.0757) (0.0697)(((

Saving 0.0583 0.0666((( 0.00310 0.0172(((
(0.0517) (0.0585)((( (0.0508) (0.0617)(((

Pay(bills 0.227*** 0.144** 0.168** 0.102(((
(0.0607) (0.0660) (0.0761) (0.0828)(((

Purchase 0.126** 0.0733 0.0104 N0.00497(((
(0.0491) (0.0447) (0.0664) (0.0649)(((

Age2 0.463 0.451 0.486((( 0.444 0.473 0.440(((
(0.298) (0.301) (0.307)((( (0.306) (0.304) (0.307)(((

Age3 0.904** 0.924** 0.966**( 0.946** 0.947** 0.908**(
(0.394) (0.393) (0.402)((( (0.394) (0.410) (0.387)(((

Age4 1.801*** 1.853*** 1.746*** 1.829*** 1.757*** 1.867***
(0.458) (0.459) (0.438)((( (0.468) (0.441) (0.480)(((

Edu2 N0.669* N0.708** N0.629*(( N0.669* N0.729** N0.668*((
(0.369) (0.359) (0.372)((( (0.356) (0.360) (0.384)(((

Edu3 0.116 0.0821 0.142((( 0.112 0.0386 0.128(((
(0.444) (0.434) (0.444)((( (0.426) (0.428) (0.449)(((

Income2 N0.0421 N0.0167 0.0802((( 0.0300 0.0280 N0.0406(((
(0.322) (0.329) (0.325)((( (0.315) (0.320) (0.327)(((

Income3 0.327 0.379 0.423((( 0.375 0.402 0.330(((
(0.374) (0.362) (0.366)((( (0.373) (0.363) (0.376)(((

Income4 0.243 0.262 0.467((( 0.209 0.365 0.149(((
(0.381) (0.377) (0.350)((( (0.373) (0.366) (0.387)(((

Married N0.253 N0.261 N0.274((( N0.278 N0.252 N0.268(((
(0.254) (0.256) (0.253)((( (0.251) (0.253) (0.248)(((

Child N0.304 N0.275 N0.292((( N0.290 N0.291 N0.291(((
(0.295) (0.295) (0.299)((( (0.300) (0.294) (0.301)(((

Constant 7.102*** 7.039*** 7.124*** 7.069*** 7.666*** 7.219*** 7.307*** 7.218*** 7.420*** 7.274*** 7.065*** 7.018***
(0.239) (0.436) (0.269) (0.432) (0.146) (0.436)((( (0.170) (0.411) (0.175) (0.394) (0.274) (0.470)(((

Observations 206 206 206 206 206 206 206 206 206 206 206 206
Adjusted(R^2: 0.052 0.177 0.041 0.173 N0.001 0.158((( 0.057 0.173 0.026 0.162 0.053 0.169(((

Notes:(Robust(standard(errors(in(parentheses.(*(significant(at(10%,(**(significant(at(5%,(***(significant(at(1%.(
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When running the regressions individually for each different M-pesa service the results are 

only significant for the transaction variable and the pay bills variable. When added 

individually, together with the control variables, both of them are significant on the 5 percent 

level. However, when we run the different M-pesa services variables in the same regression 

the significance of transaction disappears while pay bills is only significant when the control 

variables aren’t added.  

 

One conclusion of the significance of transaction and paying bills via M-pesa is that it affects 

women empowerment through improving the freedom from servitude. Women that pay bills 

via M-pesa probably have more companies to choose from than a woman that have to go to 

the company’s office to pay a bill. The ability to choose from a larger number of companies 

could also decrease the costs, since the woman now might be able to choose cheaper 

suppliers. The ability to transact money via M-pesa could allow less control from other 

persons, e.g. a husband, on how to spend their money and also lead to decreased transaction 

costs, both in time and money. For example, this could mean that a woman now can afford to 

send money to relatives in rural areas. Both the ability to choose between more companies 

and lower transaction costs could enable women to do other investments or save more money 

than before. 

 

The age dummy variables age3 and age4 are significant and have positive coefficients 

through all the regressions. Age4 also has a larger coefficient than age 3, which confirms our 

prediction of that older women are more empowered. Furthermore edu2 is significant through 

the regressions however with a negative coefficient, suggesting that secondary and tertiary 

education would lower the empowerment.  

 

If the OLS model is correct, i.e. not suffering from endogeneity, these results suggests that 

using the M-pesa service does have a positive impact on the empowerment of the female user. 

More specifically the results also shows that the transaction and foremost the paying bills 

services have the major effects. This can be interpreted as that the ability to pay bills or 

transact money might actually play an important part in increasing women empowerment. 
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5.3 2SLS estimations 
The results from the OLS estimations suggests that the usage of M-pesa does have a positive 

impact on women empowerment, and more specifically the ability to transact money and pay 

bills. However, since the model might suffer from endogeneity we use an IV-approach where 

we instrument the dependent variables usage of M-pesa, transaction, purchases, saving and 

pay bills.  

 

Only one of our potential instrumental variables, the variable started, qualifies as a valid 

instrument. The other possible instruments does not qualify since they for example have an 

independent effect on the dependent variable. Hence, we have to discard them and only use 

started as instrumental variable. The started variable is constructed by the last question in our 

questionnaire and is equal the number of years the individual has been using M-pesa. Why we 

chose to include this as a potential instrument is due to that it could be argued that a person 

that has been using M-pesa for a longer period probably will use the services more since she 

might be more proficient and have more knowledge about the services. In table 5 below we 

present the tests concluding that our IV is valid as well as the results from the IV-estimation.  
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Table 5: Result, 2SLS/IV estimations 

Table&5
Regression)results)using)instrumental)variables

Dependent'
variable:

Women)
Empowerment

Women)
Empowerment

Women)
Empowerment

Women)
Empowerment

Women)
Empowerment

Women)
Empowerment

Usage)of)
Mpesa)))))))))))))))))))))))))

First)stage

Transaction)))))))))))))))))))))))))
First)stage

Saving)))))))))))))))))))))))))
First)stage

Pay)bills)))))))))))))))))))))))))
First)stage

Purchase)))))))))))))))))))))))))
First)stage

Women)
empowerment)))))))))))))))))))

2SLS

Women)
empowerment)))))))))))))))))))

2SLS

Women)
empowerment)))))))))))))))))))

2SLS

Women)
empowerment)))))))))))))))))))

2SLS

Women)
empowerm

ent)))))))))))))))))))

Usage)of)Mpesa
0.173**)
(0.0865)

0.219)))))))))))))))
(0.197)

Transaction
0.113*)
(0.0669)

0.157)))))))
(0.139)

Saving
0.0496)
(0.0612)

0.290))))))))
(0.271)

Pay)bills
0.131*))))
(0.0665)

0.223))))))))))
(0.198)

Purchase
0.0615)
(0.0495)))))))

0.250)
(0.237)))))))

Years)using)
Mpesa

0.0531)
(0.0485)

0.0112)
(0.0558)

0.0149)
(0.0559)

0.0440)
(0.0508)

0.0219)
(0.0494)

0.0400)
(0.0528)))))))

0.2429***)
(0.0372)

0.3378***)
(0.0524)

0.1834***)
(0.0440)

0.2381***)
(0.0423)

0.2124***)
(0.0585)

Observations
206

206
206

206
206

206
206

206
206

206
206

206
206

206
206

206
First)stage)FP
test

n.a
n.a

n.a
n.a

n.a
n.a

42.60
41.57

17.38
31.65

13.20
n.a

n.a
n.a

n.a
n.a

First)stage)FP
test)(pPvalue)

n.a
n.a

n.a
n.a

n.a
n.a

0.0000
0.0000

0.0000
0.0000

0.0004
n.a

n.a
n.a

n.a
n.a

Notes:'Robust)standard)errors)in)parentheses.)*)significant)at)10%,)**)significant)at)5%,)***)significant)at)1%.)Usage)of)Mpesa,)Transaction,)Saving,)Pay)bills)and)Purchase)are)instrumented)by)
how)many)years)the)individual)has)been)using)Mpesa)and)the)same)ful)set)of)control)variables)as)before.
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In the first six columns of table 5 we add our instrument to the original OLS model. In the 

first column we exclude the independent variables to see the effect of the IV on our dependent 

variable. The IV does not significantly affect our dependent variable, as well as that it doesn’t 

change the coefficients or significance of the other independent variables a lot from the results 

in table 4. These results shows that our instrument does not have an independent effect on our 

dependent variable which is an important characteristic for an IV. Furthermore, the results in 

column 7 to 11 in table 5 shows the results of the first-stage regression, i.e. the relationship 

between the IV and the independent variable. If the instrumental variable is correlated with 

our independent variable we can conclude that it’s valid. The first stage results shows us the 

instrument is significant at the 1 percent level and additionally we see that the F-test values 

aren’t too low. This supports our claim that our chosen instrumental variable is valid.  

 

Column 12 to 16 shows the second-stage regression results.11 This shows that none of our 

dependent variables are significant in the IV-estimation with all control variables included. If 

we exclude the control variables in the estimations our different independent variables are 

significant on the 5 percent level, except saving which is significant at the 10 percent level. 

However, as soon as we add one or more control variables the significance disappear. The 

control variables don’t differ remarkably from the results in the OLS estimation. 

 

Since our results from the IV-estimation are different from the OLS model it could indicate 

that the OLS model do suffer from endogeneity. Since we cannot rule out that we do have 

endogeneity, and especially since our IV is valid, we deem the 2SLS model to be the most 

reliable of the two. Hence, our further discussion will focus on the results from the IV-

estimation. 

 

 

 

 

 

 

 

                                                
11 The full set of control variables are included in the regression. However they are not 
presented in table 5. See Appendix 8.5 for the results of all 2SLS regressions and control 
variables.  
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5.4 Further discussion 
Overall, our results are interesting as a majority of the previous studies on M-pesa seem to 

imply that there is a positive, though not specified, effect on women empowerment. However, 

we don’t find we don’t find any significant effect of the usage of M-pesa or its services in the 

2SLS, except when we don’t add any control variables. These results somewhat contradicts 

the previous studies as they show that M-pesa affect particular segments of women 

empowerment, e.g. decision-making power. However, our results show that it does not affect 

the whole women empowerment spectra. Furthermore, a general conclusion from 

microfinance is that it has a positive effect on women empowerment but that there’s a need of 

other services which gives a woman more control over her own capital. As we don’t find that 

any of the provided services have any clear significance our results show that this isn’t 

necessarily true. Overall our results can pose a possible problem for decision makers as it 

implies that it’s not enough to just provide access to financial services in order to increase 

women empowerment. Instead other measures has to be undertaken as well which might be 

harder to implement. 

 

There are several such measures of which the first one might stem from that the conclusion 

from microfinance might be wrong, meaning that isn’t more financial services that is needed 

but rather other empowerment improving actions. For example, access to mobile banking 

through M-pesa doesn’t guarantee that the husband isn’t using his spouse as an intermediary 

to for exemple diversify his money holdings. It’s thus not certain that M-pesa have any 

certain effect for the individual woman and that empowerment is something that is much 

more related to the social context. This takes us back to what Cheston and Kuhn (2002) 

pointed out, that accessing a resource does not automatically imply improved empowerment 

since the woman accessing the resource also must be able to use it for the purpose she wish. If 

this is the case M-pesa could be a resource for women empowerment, however it’s not 

currently being used for the purpose of empowering women. Our result could also be argued 

to imply that just inclusion isn’t enough in the case of financial services. Instead women also 

have to be provided other tools, such as education, that enables them to become significant 

actors in their own quest for more empowerment. Furthermore, it’s also important to consider 

that empowerment is a process rather than a state as Malhotra et.al. (2002) pointed out. Thus 

we might not have seen the full extent of the effect of M-pesa since it takes a long time to 

change the social context in which it works in. This process might still be ongoing.  
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It may also be that women need to get access to the full financial spectrum and not just a 

specific service. This would mean that microfinance and financial services such as savings are 

needed simultaneously in order for women to achieve full empowerment. However, this 

reasoning shouldn’t be interpreted as that access to a specific financial services isn’t the 

correct way to go. Instead our results merely shows that the access to a financial service isn’t 

the only way to go.  It’s still important to enable and give access to different instruments 

which women may use in striving for more empowerment.  

 

Looking more at the different M-pesa services, it’s surprising that neither of them are 

significant in the 2SLS estimation as it was believed that access to basic financial services 

should improve a woman’s empowerment. Especially cumbersome is the lack of significance 

in savings as Ray (1998) argues that the poor have a higher marginal propensity to save than 

the rich. Since many women are in a worse financial situation than men they should thus have 

the most to gain from getting access to savings. Additionally, as previous studies e.g. Brune 

et.al. (2015), have shown that health and wealth of a family can improve through savings and 

that women are more prone to invest in their families compared to men, this implies that a 

slight increase in the access to savings could have a big impact. As we’ve seen from the 

Harrod-Domar model this could also have bigger implications for the economy as whole as 

savings is one of several important factors for the growth of a country. Altogether we see that 

the importance of savings is not to be neglected both from a individual and countrywide 

perspective and that this is something on which more work has to be done.   

 

When it comes to robustness it’s interesting to note the large differences in significance 

between the OLS and 2SLS model. These results definitely gives evidence for that there can 

be endogeneity problem when testing for a relation between financial services and women 

empowerment. However, our results should be interpreted with care as it’s not impossible that 

another instrument could have provided a different result. This holds especially true as the 

standard errors increased in the 2SLS model which could imply that our instrument isn’t 

strong. However, as our instrument is valid we still trust the 2SLS results.  

 

 

 



 37 

6. Conclusion 
In this paper we have examined the impact of M-pesa on women empowerment. As a second 

research questions the thesis also investigated which effect a specific service of M-pesa has 

on women empowerment. In order to answer these questions a questionnaire was distributed 

in Nairobi from which we constructed a women empowerment index and ran both OLS and 

2SLS regressions on the data. 

  

In the OLS regression results we find that usage of M-pesa, particularly the ability to transact 

money and pay bills, has a significant effect on women empowerment but this is however 

rebuffed in the 2SLS model which doesn’t reveal any significant results. As our used 

instrument was valid this altogether shows that there might be an endogeneity problem in the 

OLS estimation. Therefore, it’s reasonable to argue that our collected data set doesn’t reveal 

any conclusive evidence for that neither the average usage of M-pesa nor any of its specific 

services has a significant effect on women empowerment.  

 

To improve women’s empowerment remains a complex yet vital question for developing 

countries. A general conclusion seems to be that a potential way to do this is by giving 

women more access to the financial sector. However, the results from this thesis suggests that 

this isn’t the only right way to go and that it’s important to focus on other aspects as well. 

Furthermore, the success of M-pesa in Kenya as a whole and for women particularly gives 

conflicting evidence for whether a different blueprint for growth than the one provided by 

now developed countries is possible. This is especially relevant as the needs and context of 

today’s developing countries is different than when developed countries were developing, but 

it might still be necessary with similar investments. For the financial sector this could for 

example mean that large investments in retail banks, as is common in developed countries, 

have to be made and that an effective use of cash might go before financial innovations.   

 

With this said a possible conclusion from this thesis is that it in order to empower women it’s 

not merely enough to give women access to financial services. Instead other initiatives has to 

be undertaken as well and it would therefore be interesting if future research investigate 

whether the impact of M-pesa could be bigger with both access to M-pesa and to for example 

education in financial literacy. Furthermore, it would also be interesting if researchers could 

look more closely at specific groups of women and also go outside the major cities. It’s not 
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impossible that both the access to financial services and women empowerment are the worst 

in rural areas and M-pesa might therefore have a lot of potential there.  

 

On a final note our result if anything shows that there isn’t a one size fits all when it comes to 

improving empowerment. Instead many different actions have to be undertaken. Whether 

mobile banking and M-pesa in particular will be one of them will be up to further research to 

try and determine.   
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8. Appendix 
 

8.1 Information about Kenya 
 

 
Figure 8: Map of Kenya 
(CIA Factbook, 2015) 

 

Brief history: Before the 1850s Kenya similarly to other East African countries had a strong 

connection with the arab world through trade in slaves and spices. These influences can for 

example still be seen in the Swahili language. From 1895 until the independence in 1963 

Kenya belonged to the East African Protectorate and was thus under English rule. Even 

though the rule under the East African Protectorate was highly segregating and discriminatory 

against the indigenous inhabitants (white settlers were for example the only ones allowed to 

own and use certain land) the British also made some contributions to the development of 

Kenya. One of these was the railway between Mombasa to Uganda which became 

strategically and economically important for both Uganda and Kenya and decreased the 

demand for slaves to transport goods. It also allowed coffee and tea to be transported from the 

inland and used for export in a faster and wider scale than previously (Macon and Ofcansky, 

2000).   
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Following the Mau Mau uprising in 1952 the voices for independence began to grow stronger 

and in 1963 Kenya gained its long sought independence from the British. Jomo Kenyatta who 

had been one of the fiercest fighters for independence became the first president and ruled 

more or less as a dictator until his death in 1978. He was succeeded by Daniel Arap Moi who 

continued the one-party rule and kept his power in both the 1992 and 1997 election in large in 

large due to the oppression of the media. Despite a carefully laid out plan to ensure that Mois 

favorite candidate, Uhuru Kenyatta son of the first president, would be elected president, 

Mwai Kibaki was elected president with a large majority in the 2002 election. This was the 

first election in Kenyan history to be viewed as free and fair. Despite the 2002 election being 

a big step towards democracy Kibaki is widely believed to have lost power in the 2007 

election and this resulted in a deep political, economic and humanitarian crisis due to alleged 

electoral which lead to ethnical disputes. Around 1300 people are believed to have been killed 

and 600 000 people were displaced. After a long period of violence the opposing candidate 

Odinga was named as the prime minister, a newly invented position, and Kibabi remained as 

president. Despite large concerns that violence would once again erupt, the election in 2013 

was peaceful and considered fair by outside observers (CIA factbook, 2015).  

 

Religions: With 82.5 percent (Protestant 47.4 percent, Catholic 23.3 percent, other 11.8 

percent) Kenya is a predominantly Christian country. Other religious groups are Muslims 

11.1 percent, Traditionalists 1.6 percent, other 1.7 percent, none 2.4 percent, unspecified 0.7 

percent (2009 census). 

 

Ethnic groups:  Kenya has several ethnic groups. These are: Kikuyu 22 percent, Luhya 14 

percent, Luo 13 percent, Kalenjin 12 percent, Kamba 11 percent, Kisii 6 percent, Meru 6 

percent, other African 15 percent, non-African (Asian, European, and Arab) 1 percent 

 

Current population and population pyramid: The latest available estimate of the 

population is 45,010,056. As can be seen below Kenya similarly to many other developing 

countries has a predominantly young population. 
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Table 6: Population pyramid 
(CIA Factbook, 2015) 
 
Life expectancy at birth: The current life expectancy at birth is 63.52 years for the total 

population. Men have a significantly lower life expectancy with 62.06 years whilst women 

have a life expectancy of 65.01 according to 2014 estimates.  

 

Education: One of the main goals of Kenya is to increase the education level of the country. 

As a part of this Primary and Secondary school became free for all in 2003. The reform has 

successfully lead to that almost three million more children are enrolled in school compared 

to 2003. However as this has not been matched by commitments to further improve the 

education quality and the teaching force has been put under a lot of pressure which has 

resulted in a drop in overall quality of education. Kenya’s reading proficiency for example 

dropped from second to fifth among the 15 countries in the Southern and Eastern Africa 

consortium for Monitoring Educational Quality (USAID, 2015). It should also be noted that 

even though the tuition is free, families has to pay for items such as school uniforms and 

books, thus making it harder for poor families to send their children to school.  

 

The tables below displays the gross enrolment in primary, secondary and tertiary education by 

sex. 

 

           
Table 7: Primary education: gross enrolment by sex               Table 8: Secondary education: gross enrolment by sex        Table 9: Tertiary education: gross enrolment by sex 
(Unesco, 2014)                                                                          (Unesco, 2014)                                                                      (Unesco, 2014) 
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Economy: Kenya is the largest and most advanced economy in east and central Africa and 

has experienced significant GDP growth during recent years (4.6 percent in 2013 and 5.3 

percent in 2014. In 2014 Kenyas GDP was estimated to be $62.72 billion which ranks them at 

place number 75 in the world. However GDP per capita is according to the same estimates 

only $3,100 which ranks them at place 188. This highlights the large economic inequality in 

the country. Furthermore, out of the 18 million people large workforce the unemployment rate 

is believed to be 40 percent (2013 est.) 

  

The most important sector of the economy is still agriculture which employs nearly 75 

percent of the working forces followed by industry and other services. Tourism has also been 

on the rise but has faced severe uncertainty due to the recent terror attacks. 

 

Although the current administration has highlighted infrastructure as a priority, the 

government’s investments have generally been low which threatens Kenya’s position as the 

largest economy of East Africa. Corruption is also a prevalent problem in Kenya and 

according to Transparency international Kenya ranks among the world’s most corrupt 

countries. This has large consequences for the economy as a whole. 
 

Political rule: Kenya is a republic which has 47 counties. The latest constitution was passed 

in a referendum at the 4th of august 2010. Elections are normally held every five years where 

the presidential candidate must win a simple majority and 25 percent or more of the votes cast 

each in more than half of the 47 counties to avoid a runoff. The counterpart to the president is 

the senate and the national assembly which (67 and 349 seats respectively) which are elected 

at the same time as the president.  

 

Children: Kenya ranks at place number 45 in the world with 3.31 children per women. In 

infant mortality Kenya ranks at place 52 with 39.98 deaths per 1000 live births. 16.4 percent 

of children under 5 were estimated to be underweight in 2009. (CIA Factbook, 2015) 

 

Gender equality: Kenya have throughout the history had problems with gender equality. An 

evidence for that this is still a problem today is that only 29 percent of those earning a formal 

wage is women. Women are also less educated compared to men. Women also have a higher 

infection rate of HIV than men which together with the social stigma that follows it has 
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severe consequences for the women. Furthermore, literacy for females is 74.9 percent for 

women compared to 81.1 percent for men (FSD, 2015).  

 

8.2 M-pesa basics 
Brief history of M-pesa: In a study by Gamos and the Commonwealth Telecommunications 

Organisation, it was found that people transferred airtime to relatives or friends who then used 

or sold it further. The findings from this research was followed by an airtime swapping 

service which was tested in Mozambique. As the results from Mozambique were positive 

Vodafone became interested in the idea and decided to invest in something similar. Test trials 

of M-pesa began in 2005, and in 2007 Safaricom (which is owned to 40 percent by Vodafone) 

launched the service in Kenya. After its introduction M-pesa grew quickly and had in 2011 

attracted approximately 17 million subscribers. The rapid success of M-pesa hasn’t stopped in 

Kenya and in 2014 it was estimated that M-pesa users conducted around 2 million daily 

transactions. The amount of agents has also increased to 27 000 (M-pesa, 2015).  

 

How M-pesa work: The basic of M-pesa is that the money that is deposited at an M-pesa 

agent turns into e-float money which in turn is connected to an electronic M-pesa account. 

This account is only connected to the sim-card’s phone number, hence there’s no requirement 

to actually own a cell-phone to use M-pesa. The maximum amount one can deposit is 100 000 

Ksh. 

 

M-pesa offers a variety of different financial services. These services range from transacting 

money between people, receiving wage, paying bills, saving money, withdrawing money and 

normal purchases in stores. To for example withdraw money, all that is needed is a simple 

transaction of the e-float money to an M-pesa agent the who converts the money into real 

cash. This work similarly at ATM where you select to withdraw money on the ATM and then 

receive a 6-digit code which you type into ATM. This process is also similar to when paying 

a bill through M-pesa.   

 

In case of a money transfer only the sender has to have an M-pesa account. The receiving part 

then only has to visit a M-pesa agent.  
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Why has M-pesa worked? Much of the success of M-pesa has been attributed to that the fact 

that money previously often was transferred either by hand or by friends, generally meaning 

large uncertainty for all parties involved. This was especially troublesome in the rural areas 

where bank branches are few and few between, implying that M-pesa could accommodate the 

need for Kenyans to transfer money from the cities to the rural areas. Furthermore customers 

have also stated that they appreciate M-pesa easy access, reasonable price and flexibility. To 

sign up you for example don’t even need your own cell phone only a correct identification.  

(Heyer and Mas, 2009) 

 

The flexibility of M-pesa can also be seen in that the Central Bank of Kenya chose to label it 

as a “non-financial” service which basically means that “normal” banking rules and 

regulations doesn’t apply to M-pesa. This does not however mean that M-pesa is considered 

unsafe. M-pesa for example does not create money outside the banking system as all the 

money is pooled at commercial banks. Furthermore as the maximum deposit are limited to 

50,000 Ksh total deposits only account for 0.2 percent of bank deposits thus ensuring that M-

pesa does not pose a systematic risk (CGAP, 2010).    

 

The success in Kenya has spurred M-pesa to be launched in countries such as Tanzania, 

Afghanistan, South Africa and India. However, none of the countries has been as successful 

as Kenya due to different reasons. Tanzania so far has the second highest amount of 

subscribers with five million as of 2013 (Telegeography, 2013).  
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The exchange rate is 1 US = 102,86 (2015-08-18).  

 

Table 10: M-pesa, Costs 
(M-pesa, 2015) 
 

ATM Withdrawal     
Transaction Range 
(Ksh)     

Min Max 
Customer 
Charge 

200 2500 33 
2501 5000 66 
5001 10000 110 

10001 20000 193 
Table 11: M-pesa: ATM withdrawal transaction range 
(M-pesa, 2015) 
 

 

 

 

 

 

 

 

 

 

 

Transaction Value Transaction type and tariff
Min Max Transfer to other M-pesa user Transaction to non M-pesa subscribers Withdraw from M-pesa 

10 49 1 N/A N/A
50 100 3 N/A 10

101 500 11 44 27
501 1000 15 48 27
1001 1500 25 58 27
1501 2500 40 73 27
2501 3500 55 110 49
3501 5000 60 132 66
5001 7500 75 163 82
7501 10000 85 201 110

10001 15000 95 260 159
15001 20000 100 282 176
20001 25000 110 303 187
25001 30000 110 303 187
30001 35000 110 303 187
35001 40000 110 N/A 275
40001 45000 110 N/A 275
45001 50000 110 N/A 275
50001 70000 110 N/A 330
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8.3 Questionnaire 
 

Questionnaire  

 

Hi,  

We are Erik and Axel, two master students of economics from Lund University in 

Sweden. We are here in Kenya writing our master thesis about Mobile Banking 

and Empowerment. The following questions will help us in our work and we 

would be grateful if you would take time answering them. 

 

 

IMPORTANT! This survey is confidential and your identity will remain anonymous. 

 

Section 1 - Personal questions (Please mark one answer per question) 

 

 
 

 

 

 

 

1. Age
☐ 0"17 ☐ 18"25 ☐ 26"33 ☐ 34"41 ☐ 42"48 ☐ 49"56 ☐ 57"

!2.!Years!of!schooling
☐ No.education ☐ Primary ☐ Secondary ☐ Tertiary ☐Post"Graduate ☐ Other

3.!Income!(per!month!in!KSh)
☐ 0"3000 ☐ 3001"6000 ☐ 6001"9000 ☐ 9001"12000 ☐ 12001"15000 ☐ 15001"18000 ☐ 18001.or.more

4.!Martial!status
☐ Not.married ☐ Widow ☐ Divorced ☐ Married ☐ Other

5.!How!many!children!do!you!have?
☐ 0 ☐ 1 ☐ 2 ☐ 3 ☐ 4 ☐ 5.+
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Section 2 – M-pesa (Please mark one answer per question) 

 

 
 

 

Section 3 – Empowerment (Please mark one answer per question) 

 

Answer the following statements on a scale of 1 to 10, where 1 is that you strongly disagree 

and 10 is that you strongly agree. 

 
 

1.#Do#you#use#Mpesa?
☐Yes ☐No (If$no,$skip$to$section$3)

2.#How#often#do#you#use#Mpesa#for#transactions?
☐Never ☐Less)than)one)per)month ☐Once)per)month ☐Once)every)two)weeks ☐Once)every)week ☐Every)second)day ☐Every)day

3.#How#often#do#you#use#Mpesa#for#savings?
☐Never ☐Less)than)one)per)month ☐Once)per)month ☐Once)every)two)weeks ☐Once)every)week ☐Every)second)day ☐Every)day

4.#How#often#do#you#use#Mpesa#for#paying#bills?
☐Never ☐Less)than)one)per)month ☐Once)per)month ☐Once)every)two)weeks ☐Once)every)week ☐Every)second)day ☐Every)day

5.#How#often#do#you#use#Mpesa#for#purchases?
☐Never ☐Less)than)one)per)month ☐Once)per)month ☐Once)every)two)weeks ☐Once)every)week ☐Every)second)day ☐Every)day

1.#You#have#a#say#in#wheter#to#save#your#income#or#not
☐ !1 ☐ 2 ☐ 3 ☐ 4 ☐ 5 ☐ 6 ☐ 7 ☐ 8 ☐ 9 ☐ 10
Strongly)disagree Indifferent Strongly)agree

2.#You#feel#free#to#make#small#purchases#without#consulting#another#person#(e.g.)Husband,)elder)family)member)
☐ !1 ☐ 2 ☐ 3 ☐ 4 ☐ 5 ☐ 6 ☐ 7 ☐ 8 ☐ 9 ☐ 10
Strongly)disagree Indifferent Strongly)agree

3.#You#feel#free#to#make# large#purchases#without#consulting#another#person#(e.g.)Husband,)elder)family)member)
☐ !1 ☐ 2 ☐ 3 ☐ 4 ☐ 5 ☐ 6 ☐ 7 ☐ 8 ☐ 9 ☐ 10
Strongly)disagree Indifferent Strongly)agree

4.#You#feel#free#whether#to#take#on#employment#or#not#without#consulting#another#person)(e.g.)Husband,)elder)family)member)
☐ !1 ☐ 2 ☐ 3 ☐ 4 ☐ 5 ☐ 6 ☐ 7 ☐ 8 ☐ 9 ☐ 10
Strongly)disagree Indifferent Strongly)agree

5.#You#are#allowed#to#have#personal#belongings
☐ !1 ☐ 2 ☐ 3 ☐ 4 ☐ 5 ☐ 6 ☐ 7 ☐ 8 ☐ 9 ☐ 10
Strongly)disagree Indifferent Strongly)agree
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Section 4 – Various questions (Please mark one answer per question) 

 

 
 

6.#You#feel#free#to#visit#the#market#without#consulting#another#person!(e.g.!Husband,!elder!family!member)
☐ !1 ☐ 2 ☐ 3 ☐ 4 ☐ 5 ☐ 6 ☐ 7 ☐ 8 ☐ 9 ☐ 10
Strongly)disagree Indifferent Strongly)agree

7.#You#feel#free#to#travel#outside#your#village#without#consulting#another#person!(e.g.!Husband,!elder!family!member)
☐ !1 ☐ 2 ☐ 3 ☐ 4 ☐ 5 ☐ 6 ☐ 7 ☐ 8 ☐ 9 ☐ 10
Strongly)disagree Indifferent Strongly)agree

8.#You#have#a#say#in#whether#to#send#daughters#to#school
☐ !1 ☐ 2 ☐ 3 ☐ 4 ☐ 5 ☐ 6 ☐ 7 ☐ 8 ☐ 9 ☐ 10
Strongly)disagree Indifferent Strongly)agree

9.#You#can#decide#wheter#to#have#more#children#or#not
☐ !1 ☐ 2 ☐ 3 ☐ 4 ☐ 5 ☐ 6 ☐ 7 ☐ 8 ☐ 9 ☐ 10
Strongly)disagree Indifferent Strongly)agree

10.#You#feel#supported#by#your#family#in#striving#for#more#empowerment
☐ !1 ☐ 2 ☐ 3 ☐ 4 ☐ 5 ☐ 6 ☐ 7 ☐ 8 ☐ 9 ☐ 10
Strongly)disagree Indifferent Strongly)agree

11.#You#feel#that#your#opinion#is#respected#at#home
☐ !1 ☐ 2 ☐ 3 ☐ 4 ☐ 5 ☐ 6 ☐ 7 ☐ 8 ☐ 9 ☐ 10
Strongly)disagree Indifferent Strongly)agree

12.#You#feel#that#your#opinion#is#respected#in#the#community
☐ !1 ☐ 2 ☐ 3 ☐ 4 ☐ 5 ☐ 6 ☐ 7 ☐ 8 ☐ 9 ☐ 10
Strongly)disagree Indifferent Strongly)agree

1.#Do#you#have#your#own#personal#cell#phone?
☐ Yes ☐ No

2.#Do#you#have#your#own#bank#account?
☐ Yes ☐ No

3.#How#much#do#you#trust#the#banking#sector?
☐ &1 ☐ 2 ☐ 3 ☐ 4 ☐ 5 ☐ 6 ☐ 7 ☐ 8 ☐ 9 ☐ 10
Not$at$all Indifferent Very$much

4.#Do#you#find#Mpesa#easy#to#use?
☐ &1 ☐ 2 ☐ 3 ☐ 4 ☐ 5 ☐ 6 ☐ 7 ☐ 8 ☐ 9 ☐ 10
Not$at$all Indifferent Very$easy$to$use

5.#How#good#is#the#reception#in#your#neighbourhood?
☐ &1 ☐ 2 ☐ 3 ☐ 4 ☐ 5 ☐ 6 ☐ 7 ☐ 8 ☐ 9 ☐ 10
Very$bad Indifferent Very$good

6.#How#far#is#it#to#the#closest#Mpesa#agent?
☐ 0-500 m ☐ 501-1000 m ☐ 1001-1500 m ☐ 1501-2000 m ☐ 2001-2500 m ☐ 2501-3000 m ☐  3000 m or more

7.#How#many#stores#in#your#neighbourhood#accept#Mpesa#as#payment?
☐  None ☐  1-2 ☐  3-4 ☐  5-6 ☐  7-8 ☐  9 +

8.#When#did#you#start#using#Mpesa?
☐ 2007 ☐ 2008 ☐ 2009 ☐ 2010 ☐ 2011 ☐ 2012 ☐ 2013 ☐ 2014
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8.4 Variable description and summary 
 

 

Variable Description
The women empowerment index is constructed by the average 
of twelwe statements, see below.
The statements are answered with a number between 1 and 10, 
where 1 is strongly disagree and 10 is strongly agree with the 
statement.

Have say wheter to save income If the respondent feels free to save her income or not.
Feel free to make small purchases If the respondent feels free to make small purchases or no.
Feel free to make large purchases If the respondent feels free to make large purchases or not.

Have a say whether to take on employment
If the respondents have a say in whether to take on 
employment or not.

Allowed to have personal belongings If the respondent is allowed to have personal belongings.

Feel free to visit the market If the respondent feels free to visit the market whithout 
consulting another person.

Feel free to travel outside the village
If the respondent feels free to travel outside her village 
without consulting another person.

Have a say whether to send daughters to school If the respondent have a say in whether to send daughters to 
school or not.

Decide whether to have more children
If the respondent can decide wheher to have more children or 
not.

Feel supported by family in striving for more empowerment 
If the respondent feels supported by her family in striving for 
more empowerment.

Oppinion respected at home If the respondent feels that her oppinion is respected at home.

Oppinion respected by the community If the respondent feels that her oppinon is respected by the 
community

Use Mpesa If the respondant uses Mpesa or not. 1=Yes 0=No

The usage of Mpesa index is constructed by the average of 
four questions regarding how often the respondants uses 
Mpesa for different services, see below. 

The questions are valued 0=Never 1=Less than once per 
month 2=Once per month 3=Once every two weeks 4=Once 
every week 5=Every second day 6=Every day

Transaction How often the respondant uses Mpesa for transactions.

Saving How often the respondant uses Mpesa for savings.

Pay bills How often the respondant uses Mpesa for paying bills

Purchase How often the respondant uses Mpesa for purchases.

Age
Age groups: 1=0-17, 2=18-25, 3=26-33, 4=34-41, 5=42-48, 
6=49-56, 7=57 or older

Age1 Dummy, respondents in age group 1 and 2. If age group 1 or 2 
it yields 1 otherwise 0.

Age2
Dummy, respondents in age group 3 and 4. If age group 3 or 4 
it yields 1 otherwise 0.

Age3
Dummy, respondents in age group 5 and 6. If age group 5 or 6 
it yields 1 otherwise 0.

Age4
Dummy, respondents in age group 7. If age group 7 it yields 1 
otherwise 0.

Women Empowerment

Usage of Mpesa
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Variable Description

Education
Education groups: 0=No education, 1=Primary, 2=Secondary, 
3=Tertiary, 4=Post-graduate, 5=Other

Edu1
Dummy, respondents in education group 0 and 1. If education 
group 0 or 1 it yields 1 otherwise 0.

Edu2
Dummy, respondents in education group 2, 3 and 5. If 
education group 2, 3 or 5 it yields 1 otherwise 0.

Edu3
Dummy, respondents in education group 4. If education group 
4 it yields 1 otherwise 0.

Income
Monthly income groups (in Kenyan shillings): 1=0-3000, 
2=3001-6000, 3=6001-9000, 4=9001-12000, 5=12001-15000, 
6=15001-18000, 7=18001 or more

Income1
Dummy, respondents in income group 1 and 2. If income 
group 1 or 2 it yields 1 otherwise 0.

Income2
Dummy, respondents in income group 3 and 4. If income 
group 3 or 4 it yields 1 otherwise 0.

Income3
Dummy, respondents in income group 5 and 6. If income 
group 5 or 6 it yields 1 otherwise 0.

Income4 Dummy, respondents in income group 7. If income group 7 it 
yields 1 otherwise 0.

Martial status Martial status groups: 1=Not married, 2=Widow, 3=Widow, 
4=Married, 5=Other

Married
Dummy, respondents in martial status group 4. If martial 
status group 4 it yields 1 otherwise 0.

Not married
Dummy, respondents in martial status group 1, 2, 3 and 5. If 
martial status group 1, 2, 3 or 5 it yields 1 otherwise 0.

Children
Number of children groups: 0=No children, 1=One child, 
2=Two children, 3=Three children, 4=Four children, 5=Five 
or more children

Child
Dummy, respondents in number of children groups 2, 3, 4 and 
5. If children status group 2, 3, 4 or 5 it yields 1 otherwise 0.

No child Dummy, respondents in number of children group 1. If 
children status group 1 it yields 1 otherwise 0.

Cellphone
Dummy; If the respondent has a cellphone it yields 1, 
otherwise 0.

Bank account Dummy; If the respondent has a Bankaccount it yields 1, 
otherwise 0.

Trust
How much on a scale between 1 and 10, where 1 equals not at 
all and 10 equals very much, the respondent trusts the banking 
sector.

Mpesaeasy
How easy on a scale between 1 and 10, where 1 equals not at 
all and 10 equals very easy to use, the respondent feels that 
Mpesa is to use.

Reception
How good on a scale between 1 and 10, where 1 equals very 
bad and 10 equals very good, the respondent feels that the 
network receptions is in her neighbourhood.

Distance

The distance to the closest Mpesa agent from where the 
respondent lives: 1=3001 m or more, 2=2501-3000 m, 3=2001-
2500 m, 4=1501-2000 m, 5=1001-1500 m, 6=501-1000 m,          
7=0-500 m

Stores
The number of stores in the respondents neighbourhood that 
accept Mpesa as payment: 0=0, 1=1-2, 2=3-4, 3=5-6, 4=7-8, 
5=9 or more

Started
When the respondent started using M-pesa, displays how 
many years of usage: 1=2014, 2=2013, 3=2012, 4=2011, 
5=2010, 6=2009, 7=2008, 8=2007

Table 12: Complete variable description
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Variable Obs Mean Std. Dev. Min Max
Women Empowerment 206 7,75 1,52 2,83 9,83

Have say wheter to save income 206 8,22 2,35 1 10
Feel free to make small purchases 206 8,40 2,45 1 10
Feel free to make large purchases 206 6,11 3,13 1 10

Have a say whether to take on employment 206 6,47 3,12 1 10
Allowed to have personal belongings 206 8,99 2,01 1 10

Feel free to visit the market 206 8,76 2,23 1 10
Feel free to travel outside the village 206 6,50 3,36 1 10

Have a say whether to send daughters to school 206 8,78 2,24 1 10
Decide whether to have more children 206 7,16 3,13 1 10

Feel supported by family in striving for more empowerment 206 8,43 2,40 1 10
Oppinion respected at home 206 8,26 2,62 1 10

Oppinion respected by the community 206 6,97 2,48 1 10
Use Mpesa 206 0,89 0,31 0 1

Usage of Mpesa 206 2,44 1,35 0 5,25
Transaction 206 3,66 1,88 0 6

Saving 206 1,50 1,68 0 6
Pay bills 206 1,97 1,66 0 6
Purchase 206 2,64 2,09 0 6

Age 206 3,10 1,42 1 7
Age1 206 0,39 0,49 0 1
Age2 206 0,46 0,50 0 1
Age3 206 0,10 0,30 0 1
Age4 206 0,04 0,20 0 1

Education 206 3,02 0,99 1 5
Edu1 206 0,08 0,27 0 1
Edu2 206 0,53 0,50 0 1
Edu3 206 0,39 0,49 0 1

Income 206 4,87 2,38 1 7
Income1 206 0,25 0,43 0 1
Income2 206 0,14 0,35 0 1
Income3 206 0,17 0,38 0 1
Income4 206 0,44 0,50 0 1

Martial status 206 2,43 1,51 1 5
Married 206 0,39 0,49 0 1

Not married 206 0,61 0,49 0 1
Children 206 1,18 1,44 0 5

Child 206 0,46 0,50 0 1
No Child 206 0,54 0,50 0 1
Cellphone 206 0,98 0,15 0 1

Bank account 206 0,86 0,35 0 1
Trust 206 6,96 2,29 1 10

Mpesaeasy 197 9,38 1,43 3 10
Reception 206 8,42 1,94 1 10
Distance 201 6,54 1,04 1 7
Stores 202 2,98 1,69 0 5

Started 206 4,91 2,72 0 8
Table 13: Variable summary
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8.5 OLS regression tables 
 

  
Table 14: OLS estimation, independent variable: Usage of M-pesa 
 
 

 
Table 15: OLS estimation, independent variable: Transaction 

 

Table&14

Method:(
Ordinary(Least(Squares
Dependent(variable:(
Women(empowerment

1 2 3 4 5 6

Usage(of(Mpesa 0.267*** 0.206*** 0.191*** 0.181** 0.178** 0.182**(
(0.0770) (0.0722) (0.0693) (0.0754) (0.0742) (0.0750)(((

Age2 0.605*** 0.346 0.229 0.354 0.463(((
(0.231) (0.226) (0.245) (0.279) (0.298)(((

Age3 0.908*** 0.664** 0.541* 0.726** 0.904**(
(0.273) (0.282) (0.309) (0.335) (0.394)(((

Age4 1.654*** 1.593*** 1.460*** 1.606*** 1.801***
(0.394) (0.358) (0.404) (0.396) (0.458)(((

Edu2 I0.470 I0.540 I0.618* I0.669*((
(0.346) (0.364) (0.362) (0.369)(((

Edu3 0.413 0.283 0.214 0.116(((
(0.340) (0.422) (0.420) (0.444)(((

Income2 I0.0885 I0.0428 I0.0421(((
(0.331) (0.320) (0.322)(((

Income3 0.240 0.267 0.327(((
(0.383) (0.379) (0.374)(((

Income4 0.220 0.236 0.243(((
(0.376) (0.375) (0.381)(((

Married I0.370 I0.253(((
(0.241) (0.254)(((

Child I0.304(((
(0.295)(((

Constant 7.102*** 6.807*** 7.081*** 7.139*** 7.261*** 7.343***
(0.239) (0.234) (0.381) (0.397) (0.392) (0.401)(((

Observations 206 206 206 206 206 206
Adjusted(R^2: 0.052 0.113 0.175 0.167 0.176 0.177(((

Notes:(Robust(standard(errors(in(parentheses.(
*(significant(at(10%,(**(significant(at(5%,(***(significant(at(1%.(

Table&15

Method:(
Ordinary(Least(Squares

Dependent(variable:(
Women(empowerment

1 2 3 4 5 6

Transaction 0.172*** 0.141** 0.131** 0.125** 0.122** 0.122**(

(0.0606) (0.0579) (0.0535) (0.0573) (0.0569) (0.0571)(((

Age2 0.610** 0.352 0.228 0.351 0.451(((

(0.237) (0.231) (0.245) (0.281) (0.301)(((

Age3 0.965*** 0.719*** 0.578* 0.761** 0.924**(

(0.261) (0.274) (0.302) (0.333) (0.393)(((

Age4 1.745*** 1.683*** 1.534*** 1.677*** 1.853***

(0.389) (0.357) (0.405) (0.398) (0.459)(((

Edu2 H0.509 H0.585* H0.662* H0.708**(

(0.339) (0.352) (0.349) (0.359)(((

Edu3 0.373 0.239 0.172 0.0821(((

(0.334) (0.410) (0.407) (0.434)(((

Income2 H0.0662 H0.0204 H0.0167(((

(0.337) (0.327) (0.329)(((

Income3 0.295 0.321 0.379(((

(0.368) (0.364) (0.362)(((

Income4 0.234 0.251 0.262(((

(0.370) (0.371) (0.377)(((

Married H0.367 H0.261(((

(0.245) (0.256)(((

Child H0.275(((

(0.295)(((

Constant 7.124*** 6.782*** 7.092*** 7.141*** 7.264*** 7.344***

(0.269) (0.259) (0.383) (0.396) (0.395) (0.408)(((

Observations 206 206 206 206 206 206

Adjusted(R^2: 0.041 0.110 0.173 0.165 0.173 0.173(((

Notes:(Robust(standard(errors(in(parentheses.(
*(significant(at(10%,(**(significant(at(5%,(***(significant(at(1%.(
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Table 16: OLS estimation, independent variable: Saving 

 
 

 
Table 17: OLS estimation, independent variable: Pay bills 

Table&16

Method:(
Ordinary(Least(Squares
Dependent(variable:(
Women(empowerment

1 2 3 4 5 6

Saving 0.0583 0.0435 0.0604 0.0606 0.0624 0.0666(((
(0.0517) (0.0531) (0.0547) (0.0573) (0.0570) (0.0585)(((

Age2 0.727*** 0.442* 0.251 0.380 0.486(((
(0.233) (0.228) (0.249) (0.284) (0.307)(((

Age3 1.077*** 0.786*** 0.606* 0.795** 0.966**(
(0.261) (0.283) (0.317) (0.343) (0.402)(((

Age4 1.732*** 1.640*** 1.410*** 1.562*** 1.746***
(0.354) (0.336) (0.381) (0.374) (0.438)(((

Edu2 G0.365 G0.504 G0.583 G0.629*((
(0.354) (0.371) (0.366) (0.372)(((

Edu3 0.563 0.301 0.233 0.142(((
(0.357) (0.428) (0.423) (0.444)(((

Income2 0.0347 0.0783 0.0802(((
(0.335) (0.324) (0.325)(((

Income3 0.342 0.365 0.423(((
(0.378) (0.372) (0.366)(((

Income4 0.443 0.456 0.467(((
(0.345) (0.345) (0.350)(((

Married G0.386 G0.274(((
(0.245) (0.253)(((

Child G0.292(((
(0.299)(((

Constant 7.666*** 7.168*** 7.284*** 7.317*** 7.434*** 7.511***
(0.146) (0.199) (0.379) (0.387) (0.377) (0.383)(((

Observations 206 206 206 206 206 206
Adjusted(R^2: G0.001 0.083 0.152 0.148 0.158 0.158(((

Notes:(Robust(standard(errors(in(parentheses.(
*(significant(at(10%,(**(significant(at(5%,(***(significant(at(1%.(

Table&17

Method:(
Ordinary(Least(Squares
Dependent(variable:(
Women(empowerment

1 2 3 4 5 6

Pay(bills 0.227*** 0.175*** 0.149** 0.140** 0.142** 0.144**(
(0.0607) (0.0627) (0.0638) (0.0660) (0.0652) (0.0660)(((

Age2 0.536** 0.306 0.210 0.340 0.444(((
(0.244) (0.236) (0.250) (0.284) (0.306)(((

Age3 0.925*** 0.704** 0.583* 0.775** 0.946**(
(0.262) (0.273) (0.306) (0.333) (0.394)(((

Age4 1.656*** 1.607*** 1.488*** 1.643*** 1.829***
(0.402) (0.376) (0.411) (0.400) (0.468)(((

Edu2 I0.473 I0.539 I0.620* I0.669*((
(0.337) (0.353) (0.351) (0.356)(((

Edu3 0.379 0.277 0.206 0.112(((
(0.335) (0.405) (0.403) (0.426)(((

Income2 I0.0169 0.0270 0.0300(((
(0.325) (0.314) (0.315)(((

Income3 0.292 0.316 0.375(((
(0.383) (0.378) (0.373)(((

Income4 0.191 0.200 0.209(((
(0.368) (0.368) (0.373)(((

Married I0.389 I0.278(((
(0.241) (0.251)(((

Child I0.290(((
(0.300)(((

Constant 7.307*** 6.994*** 7.282*** 7.305*** 7.425*** 7.508***
(0.170) (0.191) (0.338) (0.356) (0.352) (0.361)(((

Observations 206 206 206 206 206 206
Adjusted(R^2: 0.057 0.115 0.172 0.163 0.173 0.173(((

Notes:(Robust(standard(errors(in(parentheses.(
*(significant(at(10%,(**(significant(at(5%,(***(significant(at(1%.(
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Table 18: OLS estimation, independent variable: Purchase 

 

 

8.6 2SLS/IV regression tables 
 

 
Table 19: 2SLS/IV estimation, independent variable: Usage of M-pesa 

 

Table&18

Method:(
Ordinary(Least(Squares
Dependent(variable:(
Women(empowerment

1 2 3 4 5 6

Purchase 0.126** 0.0906** 0.0834* 0.0757 0.0710 0.0733(((
(0.0491) (0.0456) (0.0444) (0.0461) (0.0449) (0.0447)(((

Age2 0.669*** 0.403* 0.246 0.368 0.473(((
(0.228) (0.223) (0.250) (0.284) (0.304)(((

Age3 1.000*** 0.748** 0.593* 0.776** 0.947**(
(0.272) (0.289) (0.326) (0.350) (0.410)(((

Age4 1.668*** 1.609*** 1.427*** 1.571*** 1.757***
(0.361) (0.335) (0.382) (0.377) (0.441)(((

Edu2 I0.503 I0.604* I0.679* I0.729**(
(0.347) (0.357) (0.353) (0.360)(((

Edu3 0.391 0.199 0.135 0.0386(((
(0.339) (0.408) (0.404) (0.428)(((

Income2 I0.0212 0.0266 0.0280(((
(0.329) (0.318) (0.320)(((

Income3 0.315 0.343 0.402(((
(0.372) (0.365) (0.363)(((

Income4 0.338 0.356 0.365(((
(0.363) (0.360) (0.366)(((

Married I0.364 I0.252(((
(0.243) (0.253)(((

Child I0.291(((
(0.294)(((

Constant 7.420*** 7.031*** 7.318*** 7.363*** 7.482*** 7.565***
(0.175) (0.208) (0.342) (0.358) (0.349) (0.364)(((

Observations 206 206 206 206 206 206
Adjusted(R^2: 0.026 0.096 0.160 0.154 0.162 0.162(((

Notes:(Robust(standard(errors(in(parentheses.(
*(significant(at(10%,(**(significant(at(5%,(***(significant(at(1%.(

Table&19

Method:(
2SLS/IV'estimation
Excluded'instrument:'
Years'using'Mpesa
Dependent(variable:(
Women'empowerment

1 2 3 4 5 6

Usage'of'Mpesa 0.336** 0.197 0.207 0.180 0.210 0.219'''
(0.161) (0.181) (0.176) (0.200) (0.195) (0.197)'''

Age2 0.610** 0.338 0.229 0.350 0.461'''
(0.266) (0.251) (0.245) (0.277) (0.290)'''

Age3 0.917*** 0.650** 0.542* 0.707** 0.886**'
(0.328) (0.321) (0.325) (0.354) (0.393)'''

Age4 1.658*** 1.587*** 1.460*** 1.608*** 1.808***
(0.391) (0.360) (0.393) (0.391) (0.453)'''

Edu2 N0.474 N0.540 N0.613* N0.664*''
(0.337) (0.359) (0.362) (0.366)'''

Edu3 0.407 0.283 0.224 0.125'''
(0.340) (0.410) (0.414) (0.434)'''

Income2 N0.0881 N0.0712 N0.0745'''
(0.347) (0.345) (0.348)'''

Income3 0.241 0.240 0.297'''
(0.404) (0.407) (0.398)'''

Income4 0.221 0.196 0.198'''
(0.390) (0.395) (0.401)'''

Married N0.368 N0.248'''
(0.237) (0.254)'''

Child N0.311'''
(0.292)'''

Constant 6.933*** 6.825*** 7.051*** 7.140*** 7.205*** 7.281***
(0.417) (0.384) (0.485) (0.507) (0.517) (0.507)'''

Observations 206 206 206 206 206 206
Adjusted'R^2: 0.048 0.113 0.175 0.167 0.175 0.176'''

Notes:(Robust'standard'errors'in'parentheses.'
*'significant'at'10%,'**'significant'at'5%,'***'significant'at'1%.'



 59 

 
Table 20: 2SLS/IV estimation, independent variable: Transaction 

 
 

 
Table 21: 2SLS/IV estimation, independent variable: Saving 

Table&20

Method:(
2SLS/IV'estimation
Excluded'instrument:'
Years'using'Mpesa
Dependent(variable:(
Women'empowerment

1 2 3 4 5 6

Transaction 0.245** 0.145 0.153 0.131 0.152 0.157'''
(0.118) (0.133) (0.129) (0.143) (0.139) (0.139)'''

Age2 0.607** 0.338 0.227 0.345 0.444'''
(0.268) (0.252) (0.245) (0.279) (0.294)'''

Age3 0.960*** 0.700** 0.575* 0.743** 0.904**'
(0.294) (0.291) (0.305) (0.335) (0.384)'''

Age4 1.745*** 1.684*** 1.539*** 1.698*** 1.878***
(0.386) (0.357) (0.405) (0.399) (0.464)'''

Edu2 M0.524 M0.586* M0.665* M0.713**'
(0.329) (0.342) (0.341) (0.351)'''

Edu3 0.353 0.240 0.175 0.0852'''
(0.343) (0.400) (0.399) (0.425)'''

Income2 M0.0726 M0.0534 M0.0556'''
(0.343) (0.340) (0.343)'''

Income3 0.291 0.298 0.351'''
(0.369) (0.369) (0.364)'''

Income4 0.224 0.200 0.202'''
(0.381) (0.385) (0.389)'''

Married M0.363 M0.257'''
(0.241) (0.253)'''

Child M0.276'''
(0.288)'''

Constant 6.856*** 6.768*** 7.036*** 7.126*** 7.189*** 7.256***
(0.457) (0.432) (0.493) (0.514) (0.523) (0.520)'''

Observations 206 206 206 206 206 206
Adjusted'R^2: 0.032 0.110 0.172 0.165 0.172 0.172'''

Notes:(Robust'standard'errors'in'parentheses.'
*'significant'at'10%,'**'significant'at'5%,'***'significant'at'1%.'

Table&21

Method:(
2SLS/IV'estimation
Excluded'instrument:'
Years'using'Mpesa
Dependent(variable:(
Women'empowerment

1 2 3 4 5 6

Saving 0.600* 0.278 0.294 0.235 0.276 0.290'''
(0.326) (0.260) (0.257) (0.267) (0.267) (0.271)'''

Age2 0.767*** 0.451** 0.259 0.395 0.525*''
(0.226) (0.226) (0.240) (0.273) (0.293)'''

Age3 0.924** 0.601 0.495 0.666* 0.871**'
(0.365) (0.381) (0.367) (0.394) (0.421)'''

Age4 1.639*** 1.514*** 1.325*** 1.462*** 1.685***
(0.392) (0.360) (0.412) (0.415) (0.454)'''

Edu2 M0.140 M0.323 M0.365 M0.412'''
(0.487) (0.501) (0.515) (0.509)'''

Edu3 0.848* 0.506 0.481 0.380'''
(0.509) (0.542) (0.560) (0.563)'''

Income2 M0.0673 M0.0454 M0.0479'''
(0.350) (0.352) (0.357)'''

Income3 0.195 0.186 0.250'''
(0.440) (0.450) (0.438)'''

Income4 0.436 0.447 0.461'''
(0.344) (0.348) (0.354)'''

Married M0.399* M0.262'''
(0.239) (0.257)'''

Child M0.358'''
(0.307)'''

Constant 6.853*** 6.818*** 6.723*** 6.933*** 6.968*** 7.044***
(0.499) (0.399) (0.739) (0.713) (0.726) (0.705)'''

Observations 206 206 206 206 206 206
Adjusted'R^2: M0.365 0.015 0.087 0.113 0.104 0.100'''

Notes:(Robust'standard'errors'in'parentheses.'
*'significant'at'10%,'**'significant'at'5%,'***'significant'at'1%.'
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Table 22: 2SLS/IV estimation, independent variable: Pay bills 

 
 

 
Table 23: 2SLS/IV estimation, independent variable: Purchase 

 

 

 

 

 

Table&22

Method:(
2SLS/IV'estimation

Excluded'instrument:'

Years'using'Mpesa

Dependent(variable:(
Women'empowerment

1 2 3 4 5 6

Pay'bills 0.294** 0.194 0.204 0.183 0.214 0.223'''

(0.138) (0.178) (0.173) (0.201) (0.197) (0.198)'''

Age2 0.516 0.257 0.198 0.321 0.427'''

(0.324) (0.294) (0.262) (0.290) (0.307)'''

Age3 0.906*** 0.657** 0.565* 0.745** 0.920**'

(0.325) (0.310) (0.312) (0.336) (0.388)'''

Age4 1.646*** 1.583*** 1.503*** 1.669*** 1.865***

(0.409) (0.391) (0.414) (0.405) (0.475)'''

Edu2 O0.491 O0.530 O0.607* O0.656*''

(0.326) (0.356) (0.357) (0.358)'''

Edu3 0.338 0.291 0.229 0.134'''

(0.337) (0.404) (0.406) (0.424)'''

Income2 O0.0434 O0.0176 O0.0185'''

(0.329) (0.323) (0.326)'''

Income3 0.261 0.263 0.320'''

(0.396) (0.400) (0.392)'''

Income4 0.114 0.0689 0.0655'''

(0.459) (0.466) (0.472)'''

Married O0.393* O0.278'''

(0.232) (0.244)'''

Child O0.300'''

(0.297)'''

Constant 7.173*** 6.969*** 7.229*** 7.261*** 7.351*** 7.430***

(0.297) (0.270) (0.385) (0.415) (0.420) (0.418)'''

Observations 206 206 206 206 206 206

Adjusted'R^2: 0.052 0.114 0.169 0.161 0.168 0.167'''

Table&23

Method:(
2SLS/IV'estimation
Excluded'instrument:'
Years'using'Mpesa
Dependent(variable:(
Women'empowerment

1 2 3 4 5 6

Purchase 0.361** 0.213 0.225 0.209 0.239 0.250'''
(0.184) (0.203) (0.198) (0.242) (0.234) (0.237)'''

Age2 0.599** 0.340 0.243 0.350 0.471'''
(0.280) (0.256) (0.250) (0.289) (0.295)'''

Age3 0.857** 0.604 0.503 0.642 0.834*''
(0.388) (0.370) (0.369) (0.409) (0.433)'''

Age4 1.559*** 1.503*** 1.403*** 1.525*** 1.738***
(0.425) (0.385) (0.405) (0.419) (0.467)'''

Edu2 N0.637* N0.670* N0.753** N0.815**'
(0.378) (0.378) (0.378) (0.392)'''

Edu3 0.224 0.145 0.0742 N0.0398'''
(0.417) (0.443) (0.444) (0.474)'''

Income2 N0.183 N0.181 N0.190'''
(0.423) (0.430) (0.438)'''

Income3 0.178 0.168 0.227'''
(0.472) (0.480) (0.469)'''

Income4 0.147 0.115 0.114'''
(0.457) (0.459) (0.469)'''

Married N0.322 N0.190'''
(0.258) (0.291)'''

Child N0.337'''
(0.309)'''

Constant 6.801*** 6.758*** 7.130*** 7.208*** 7.275*** 7.361***
(0.510) (0.454) (0.452) (0.469) (0.488) (0.476)'''

Observations 206 206 206 206 206 206
Adjusted'R^2: N0.079 0.068 0.124 0.122 0.112 0.107'''

Notes:(Robust'standard'errors'in'parentheses.'
*'significant'at'10%,'**'significant'at'5%,'***'significant'at'1%.'
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8.7 Correlation matrix 
 

 
Table 24: Correlation matrix 

 
 

 

 

 
 

 

Correlation*matrix

Usage&of&MpesaTransaction Saving Pay&bills Purchase Age2 Age3 Age4 Edu2 Edu3 Income2 Income3 Income4 Married Child

Usage&of&Mpesa 1.0000
Transaction 0.8012 1.0000
Saving 0.5611 0.2747 1.0000
Pay&bills 0.7364 0.5090 0.1462 1.0000
Purchase 0.8292 0.5482 0.2827 0.5341 1.0000
Age2 0.1258 0.1575 J0.0956 0.2450 0.0660 1.0000
Age3 0.1451 0.0954 0.1289 0.0832 0.1196 J0.3117 1.0000
Age4 0.0134 J0.0500 0.0495 J0.0106 0.0482 J0.1977 J0.0720 1.0000
Edu2 J0.0864 J0.0760 0.0116 J0.1571 J0.0396 J0.2290 J0.0712 0.0569 1.0000
Edu3 0.1334 0.1446 J0.1008 0.2180 0.1230 0.2619 0.0936 J0.0241 J0.8529 1.0000
Income2 0.0094 0.0064 0.0872 J0.1106 0.0363 J0.2065 J0.0902 J0.0182 0.1543 J0.1793 1.0000
Income3 0.0359 J0.0422 0.1808 J0.0621 0.0346 0.0223 0.1893 0.0298 0.0858 J0.0688 J0.1831 1.0000
Income4 0.2660 0.3024 J0.1658 0.4336 0.2048 0.3929 0.0234 0.0968 J0.3447 0.4946 J0.3601 J0.4024 1.0000
Married 0.0746 0.0452 0.0562 0.1159 0.0148 0.2122 0.1886 0.0710 J0.1445 0.1130 J0.0401 0.0857 0.1244 1.0000
Child 0.1504 0.0713 0.1420 0.1421 0.0975 0.2503 0.3117 0.1977 J0.0443 J0.0021 J0.1295 0.2630 0.0974 0.5453 1.0000


