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Abstract- Elections world over represent the opinions and the voice of the people (Pettit, 2004; Dave, 2011), and there is always the
need to put in place a system promotes public participation on election processes and present the outcome of the voting exercise
accurately and timely (Keeter et al., 2002). The current voting systems have numerous issues, such as usability, accessibility and
security with limited alternatives (Hodges, 2014). The use of a printed ballot remains one of the oldest and the most popular voting
methods across the world, but it has faced significant challenges over time, with issues such as lack of mobility, susceptibility to
voting booth mistakes, and human manipulation, (Runbeck et al., 2008). The aim of this study was to evaluate the current voting
systems used by political parties in Kenya with a view to developing a mobile (SMS) based voting system for party elections to
complement the existing systems. The research revealed various limitations that confirms the existing literature. The system was
modelled and tested for efficiency, using one hundred volunteers who were able to cast their votes through text message. The system
demonstrated that a mobile phone based voting system is viable and can provide an alternative channel during voting in democratic
elections, with greater efficiency.

Index Terms: e-voting: electronic voting, GSM: Global System for Mobile communication, m-voting: mobile voting, OMR: Optical
mark recognition, PVC: paper based voting system, SIM: Subscriber identity module, SMS: short message service

I. INTRODUCTION
The main voting system used in Kenya is the Printed ballot. This method of voting have in the past been marred with various
challenges such as very long queues at the polling centres, missing names from the voter register, standing long hours during voting at
the polling station and very slow voting process (Andreassen et al., 1993; BBC, 2013). In Uganda, during Electoral Commission’s
voter register display in 2015, one hundred and nine (109) polling centers were missing from the voter register, and in another center,
the names of people with disabilities (PWDs) appeared in the main registers while those without disabilities appear in the PWDs’
register (Daily Monitor, 2015). The above problems clearly bring out the serious limitations of paper ballot voting system that should
be addressed in order to make voting exercise less cumbersome and stress free. Mobile technology is another technique that has been
tested to enhance voting efficiency. E-voting voting systems can be deployed to complement the inefficient and error-prone manual
voting systems (Kohno et al., 2004). Different democracies have implemented different forms of electronic voting (e-voting) systems,
and such systems have evolved over time, to counter the emerging challenges (Gold, 2012). Such systems include Biometric Voter
Registration, Lever Voting Machines in India, Punched Cards for Voting in United States, and Direct Recording Electronic (DRE)
voting (Breckenridge, 2010). Paper based voting system is expensive, vulnerable to natural or human phenomenon and inefficient
(Kumar & Srivastava, 2010); considering the above problems and opportunities, a lot of research has been on-going and should be
encouraged, in order to come up with a voting mechanism which is cost effective, secure, and convenient to the voters (Kumar &
Suresh, 2011).

In the last decade, there has been a widespread growth of mobile wireless networks, applications, and services (Demombynes &
Aaron, 2012). This has ushered in the era of mobile computing, where handheld computing devices have become the predominant
choice for users. Low-cost affordability of portable devices such as cell phones, palmtops and their widespread usage are motivating
various industry players to provide various services to mobile users (Demombynes & Thegeya, 2012). A very consistent trend has
been witnessed in the banking sector where mobile phones have been used to perform financial transactions, a clear indication that
mobile phones have become part of modern life, and can be explored further as a primary tool for voting during elections (Au &
Kauffman, 2008).
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Elections And Voting In Kenya
Electoral and voting processes in Kenya have undergone significant transformation over time (Branch, & Cheeseman, 2009). In 1988
for instance, the then Kenya ruling party KANU instituted the mlolongo (queuing) system of voting, in which voters lined up publicly
behind an image of their chosen candidate or party (Sjögren et al., 2014, East African Standard, 24th 1988). This denied voters a
secret voting and even the right to abstain. According to the previous national election in Kenya, statistics revealed that a voting
system has direct impact on voter turnout. The voter turnout in 1988 for instance was a record low of only 32.5 per cent, as compared
to 45.9 per cent in 1983 and 67.3 per cent in 1979, a factor that could directly be attributed to the queuing system in 1988 (Jones,
2003; Muriungi, 2005). In the last decade the most predominant voting system has been the paper ballot voting. It involves casting the
vote using paper ballot where each voter writes in the name of a candidate or select the candidate of their choice from the pre-printed
sheets with names of the candidates, and inserts into the ballot box one vote at a time (Mayur Patil, 2013). The manual voting is
usually marred with very many challenges such as long queues at the polling centers as was witnessed in 2013 general election
(British broadcasting corporation (BBC), 2013).

Mobile Phone Technology
The mobile phone technology has evolved significantly in Kenya over the last two decades. The revolution has transformed the lives
of Kenyans, providing not just communications but also basic financial access in the form of phone-based money transfer, led by the
M-PESA system introduced in 2007 (Thegeya, 2012). By end of 2014, the mobile phone penetration rate in Kenya was 80.5 per cent,
with majority of mobile phone owners comfortable using their phones to perform financial transactions on M-PESA and mobile
banking (Demombynes & Thegeya, 2012). Due to the popularity and ease of use of these mobile devices, it would be necessary to
take advantage of the technology and develop a prototype mobile voting system that would significantly enhance the existing paper
based voting systems.

It is evident that traditional voting systems have significant challenges that cannot be left unaddressed, at the same time, there is a
clear indication that the available technologies can and have been used to improve the voting process. In view of the foregoing, the
researcher found it necessary to investigate the challenges faced in the current voting systems in Kenya, in order to provide an ICT
based solution that would improve the voting experience.

Voting Systems

Voting method can be classified into two brad categories, paper based, and electronic voting. The paper voting systems include paper
ballots and, punch cards; while electronic voting includes mobile voting and internet voting systems (Dimitris, 2012).

Mobile Phone Voting

Mobile voting refers to a voting process that involves casting of votes through mobile devices such as mobile phones, tablets, or
personal digital assistant (PDA). Mobile voting (m-voting) is considered to be an electronic voting system which removes the
inherited limitations of the traditions and the e-voting systems that required, in many cases, the physical existence of the citizens, and
polling officials in the polling location (Ekong, 2010). With the mobile technology, voters who for different reasons, may not be able
to go to the voting booths physically, are able to use mobile technology to cast votes remotely (More, et al., 2015), and vote tallying
done through computer systems (Galal, 2012). Figure 1 below presents a mobile phone voting system architecture using GSM
infrustructure.
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Figure 1: M- Voting architecture; source: www.researchgate.net

Mobile voting provides an additional platform to the electronic voting systems. It is an initiative with tremendous potentials to
enhance democratic participation and also serve as an enabler and a convenient way to involve citizens in political decision making, as
well as providing a cheaper, convenient and a simple system to administer (Ekong, 2010).

Benefits of Mobile Voting

Mobile phone based voting system have a range of advantages that benefits the citizen, the political players and the government. Some
of benefits that can be obtained if voting is conducted through mobile phones are: Possibility for increased efficiency, flexibility and
reduced cost; at the same time the system can be used alongside other voting systems (Bouras et al., 2003; Brücher & Baumberger,
2003). Mobile voting could give elections new potential by providing ballots in multiple languages, accommodating lengthy ballots,
facilitate early and absentee voting, thus enhancing democratic process (Dimitris, 2003); It has the ability to reduce fraud, by
eliminating the opportunity for ballot tampering, ballot stuffing, and ballot miscount (Rubin, 2002; Panda, et al., 2013).
People
with disabilities gain a new alternative for voting privately, independently, and with dignity, at their own pace; at the same time, it
would increase the ease of voting for citizens who are otherwise geographically isolated from election centres (Gamatié, 2014).

Research findings

The system was considered in two main modes, before election (normal mode) and during election (Election mode), as described in
Figure 2 below. The normal mode entails all activities undertaken by the system users and the system before the actual casting of
votes; such as voter registration, registration of candidates, and verification of voter list as well as creation of elections. The
contestants are also issued unique public ID that will be used to cast votes on their favour at this stage. The election mode entails
events that occur during voting exercise such as casting of ballots, voter authentication, and tallying.
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Figure2: Block diagram showing interaction between users and the system

The normal mode provides a web interface through which users interact with the system to enrol voters and contestants and perform
all pre-election operations. Once the system is turned into election mode, the database is locked for any editing and the system is ready
too receive, validate, and tally voted and display the results through a web interface in real time.

The screen captions below displays the output of mock election conducted by the volunteers; over one hundred votes were cast to
different candidates within five minute, where all the votes cast were processed and results displayed instantly an evidence of great
efficiency and flexibility when using mobile phones to cast votes.
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Figure 3: Real time voting results within five minutes in a mock election in a Constituency for four candidates

Majority of voters, admit that the current paper based voting system has its own limitations such as slowness especially when voting
for several candidates, missing records and difficulty to use among the illiterate voters. Voters were also dissatisfied with the current
vote tallying process where votes are collected and counted in a central tallying center. The main concerns raised are slow tallying
process, mistrust of the vote tallying officials due to deliberate human errors and voting booth mistakes. All the respondents confirmed
to be in possession of a working mobile phone and would be exited to use a mobile phone based voting system. The study revealed
that many voters still face challenges with manual voting system, where over 50% of respondents complain of the efficiency in terms
of speed. Another major issue that comes out is trust on the manual tallying process with voters, where human error and tallying speed
have come out as the main concerns to the voters. The availability of the mobile phones and ease of use was evident among most
voters; typically, all the voters interviewed own a mobile phone. Majority of the voters (60%) would use their mobile phones to cast
votes if concerns such as voter manipulation by system administrators and election officials are addressed. The main concerns to the
electorates about mobile voting are security of the system against both external and internal threats, as well as lack of understanding
on the technology. a mock election conducted by the volunteers who were requested to cast votes randomly in favour of different
candidates within a period of five minutes showed that that over 100 votes could be processed within one minute, demonstrating great
efficiency, accessibility and convenience of mobile phone voting as compared to traditional voting systems.
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