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ABSTRACT

Technological and financial limitations have hampered tlee®fe advertisement of products
and services by microenterprises thus limiting their coniohuiowards national economic
growth. Recent advances in mobile technologies makes thefuseation based mobile
advertising (LBMA) a viable option in addressing this challertdewever, a majority of
LBMA are developed for use on smart and feature phones withtipbsitioning and program
execution capabilities thus leaving out a majority of micrelgmises who use basic phones.
This study therefore examined the use of alternative positiongtgods, namely symbolic
and network based geo-location, and device independent system metksds; SMS and
USSD, for the development of LBMA for use by microentergris@inctional decomposition
and rapid prototyping methodologies were utilized to develop a sult&NeA application
model and system prototype respectively. The prototype utiliztgork based geo-location
proved to be successful in delivering LBMA services to micerpnises. The delivery of
LBMA services to microenterprises using network based gedog SMS and USSD was
therefore found to be feasible and practical. It is therefmremmended that this approach be
scaled up and commercialized whilst addressing emergenti@idggues such as cost and
security concerns occasioned by the use of user’s realdoatons.

Keywords: SMS, USSD, Location-based mobile advertising, microentespris
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OPERATIONAL DEFINITION OF TERMS

Bluetooth a short-range wireless low-cost and low-energyntdogy
that enables devices to form networks and exchange intionmzased
on a master-slave connection model (Labiod, Afifi, & Santis, 2007a

Popovici, 2010)

Wi-Fi defines any wireless LAN product based on the IHBE.11
Standards that allows devices to get wireless accessntonk resources

(Labiod, Afifi, & Santis, 2007b).

Java is a general-purpose, concurrent, class-based, obgued
computer programming language that allows application develbapers

develop applications that are device independent (Gonzalesl€xa).

PHP: HyperText Preprocessor (PHP) is a web scripting language th

allows for the creation of dynamic web pages (Gilmore, 2010).

A place or position (Hornby, 1998). Symbolic location is location
information that is expressed using natural language while m@hysic
location is information that is expressed in the form of cootd®mdG.

Wu & Gao, 2004).

‘The rights and obligations of individuals and organizations with
respect to the collection, use, disclosure, and retentiogpecgonally

identifiable information’(AICPA. & CICA., 2009)

‘The preservation of confidentiality, integrity and availability of

information; in addition, other properties such as authenticity,
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Advertising

Mobile advertising

accountability, non-repudiation and reliability can also be involved’

(ISO 27001, 2005).

The display of announcements and messages in various maashyedi
organizations with the aim of informing or persuading a paeic
segment of the population about their products, services, ideasyor

other information of interest (American Marketing Associati2014).

The non-personal presentation of ideas, products and services using
mobile devices such as cellular phones or PDA’s (Bulandecké,

Schiefer, & Kélmel, 2007; Mobile Marketing Association, 2013).

Location-based mobile advertising

Structured SMS

The use of mobile devices to provide customers with time antidaca
sensitive, personalized information for the promotion of goaisices
and ideas in order to generate value for all stakehold®ckifger,

Haghirian, Murphy, & Scharl, 2004).

An SMS communication in which the order of the message ebate
logical fields is predetermined and separated by specifimitiets such
as spaces, semicolons or commas in order to facilitatemated
interpretation and the subsequent selection of a suitable response

(Patnaik, Brunskill, & Thies, 2009).
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CHAPTER ONE

INTRODUCTION

1.0 Introduction

This chapter gives a brief background of the main concepts andmpsoioiorming this study
such as advertising and location-based services. It fupteareeds to state the research
problem, outline the research objectives, list the resequdstions, define the scope,

assumptions, significance, justification and the expected ougcofiitbe study.

1.1 Background

Consider the following scenario.

A homeowner has a blocked toilet and wonders where to get a plumMbere does he start?
He/she might decide to walk to a neighbor’s house, call a fr@ndrive to the nearest
shopping center to ask where they can get a plumber. On thehathér a plumber waits at
their usual spot waiting for business, a clear disconnect betaepply and demand, needs
and solutions. The information that the homeowner is seeking might na¢aiable in
newspaper, television, radio or internet advertisements. Evewere, they might not be in a
position to access these media in their current contexiigsh& complicating the situation is
the likelihood that the plumber is probably not in a position to lieset marketing media due
to access and cost barriers. So, what if the homeowner could send ‘@lumber” to a
designated short code and get the mobile numbers of five plumberstvhivicinity? They
would then call these providers, give their problem, locatiotaide and probably even
negotiate a price. That is, assuming that the plumber has listdeeanformation service, and

shared their contact and location information for access by thoseed. That would be great!



But it is not yet happening in real life due a number of reasdrshomeowner wondera¥ill

| get a plumber or a thug? Have these plumbers been vetted? §baldcurate information
fast enough?he plumber wondersCan | afford to list on such a service? Can | trust the
stranger requesting my services? What if | don’t want to be cautat some hours of the
day? Can | specify the kind of people who | want to share my ¢cem@b? If | share my
location information will it be used to track me? Will theomnfiation | supply be used to profile

or track me? How can | be sure that my details will only teeldsr the intended purpose?

The plumber in the scenario above belongs to a class of sesnesferred to as
microenterprises. Businesses of this type also includmetstrendors, carpenters, tailors,
mechanics, taxi operators, electricians and peasant fa(@BRC, 2008), and they employ
less than 10 people, have small amounts of capital and provide gubsisraices in their local
areas (EU, 2003). Among other challenges they face, adngrtias been singled out as the
single most challenging aspect of their operations (JaKitl; Pharr & Weinrauch, 2007).
However, their limited knowledge of and access to technokgy information systems,
(Roberts & Wood, 2002), has limited their use of advertising mesuatsas websites, mobile
applications and SMS which are greatly enhanced by recenh@a/an mobile devices,

internet and wireless communication technologies (Dhar & Varsiatdy ).

The use of mobile web and mobile applications for advertisingnhthg recent past received
a lot of investor and developer attention due to advancesart and feature phones that are
Java enabled, have WAP, Bluetooth, GPS and GPRS capab(8olanki & Hu, 2005).
However, the use of these technologies relies on favorabi@meconditions and user access
to compatible devices (Ratsameethammawong & Kasemsan, Z0&@g conditions are often
not met due to variable network reach and the relatively ¢togt of feature and smart phones.
While these challenges are not new to application and soligiegiopers, the use of SMS and

USSD for the delivery of location-based mobile advertisemeassnot received as much
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attention, investment, social acceptance and adoption by bsesmeven with demonstrated
success in the delivery of other services such as mobitey transfer and banking (Gikenye,

2011).

1.2 The problem

There is a critical lack of location-based mobile advertisolytions based on affordable,
accessible and easy to use technologies such as SMS and U§8iityMf existing solutions
rely on relatively technologies available on smart antlufegphones such as GPS and GPRS
for location determination, Bluetooth, RFID and NFC for systuess, and JAVA and
Android program execution capabilities. These current solutionse hat been able to
adequately meet user expectations with respect to doitigsaind affordability leading to low
levels of adoption and utilization by microenterprises.is ®udy therefore examined the
delivery of location-based mobile advertising services by u&M$ and USSD for system
access, and both symbolic and network based location determiridi®solution developed
addressed pertinent issues of service access on basic phioclesack advanced geo-location

and system access capabilities.

1.3 Objectives of the study

The main objective of this study was to develop an SMS and @®gliration model for the

provision of location-based mobile advertising services amonigperiterprises.

The specific objectives of the study were:

1. To establish the level of awareness, utilization andnpiaiefor location-based mobile
advertising among microenterprises.
2. To develop an application model for the development of SMS @@&DUlocation-

based mobile advertising services.



3. To develop a prototype of the SMS and USSD location-based madbiertising
model.

4. To evaluate the performance, limitations and challenges ofSM& and USSD
location-based pull mobile advertising prototype.

5. To explore additional application areas for the SMS and USSDRidodaased pull

mobile advertising prototype.

1.4 Research questions

1. What is the level of awareness, utilization and potetitiallocation-based mobile
advertising among microenterprises?

2. Which is the most suitable application model for the impleatent of an SMS and
USSD location-based mobile advertising services?

3. What are the challenges of implementing a prototype for an &dSJSSD location-
based mobile advertising application?

4. How does the SMS and USSD location-based mobile advertisingypetoérform?

5. What are the additional areas of application of the SMS andDU8&tion-based

mobile advertising prototype?

1.5 Justification of the study

The use of SMS and USSD proposed in this study is a feagipl®ach for the delivery of

LBMA for a number of reasons;

Mobile value added services (VAS) such as mobile walletdlical advice and LBMA
applications have been found to have high energy requirements, Wwhibhe Kenyan scenario,

effectively limits their access to over 76% of the popatatiho live in rural areas with



unreliable power distribution. This makes the use of power hungricapphs very difficult

if not impossible (Apoyo Consortia, 2012; Shulist, 2012).

Poor 3G and limited 4G network coverage, currently covering 8Wyof Kenya, makes it
difficult to access internet based applications. SMS a®88MJon the other hand are readily
available in 34% of Kenya’s geographical area making thetartstcess methods for LBMA

services for a majority of the population (Apoyo Consortia, 2012).

The exclusive use of SMS and USSD for the development gpidyinent of location-based

pull mobile advertising services among microenterprises hdseeottried before.

The study also fits within the aims and expectations of an l@wom Systems research by
placing an equal emphasis on the development of the IT ardisasiell as the studying the
context of application (Orlikowski & lacono, 2001). It examines howSSihd USSD (the

technologies) can be applied in the delivery of location-basederabiertising (the business

process) within the context of microenterprises (the orgaoisjt

1.6 Significance of the study

The study cumulated in the development of an enhanced technolagptaaez model that
captured the significant relationship between key constructs asithe choice of delivery
technology and the intention to use a mobile service. Subsequentéthad, a model and a
prototype utilizing SMS and USSD to deliver location-based mdiileertisements were
developed. Their positive development, testing and evaluatitmomes served to demonstrate

the practicality of the proposed approach.

IS research distinguishes itself from other related figldlat its outputs must be immediately
applicable in practice (Kock et al., 2002). The key output of thdys the location-based

mobile advertising system, and related findings on its applitalil facilitating mobile



contracts, provision of demand and supply statistics, identityioaion and information

search were found to be immediately applicable in practice.

Additionally, the successful model using SMS and USSD for locdiased services and
mobile advertising is a significant addition to the body of knowledgee field of information

systems. The working model also sets the stage for theogeweht of affordable and easy to
use location-based mobile advertising applications that haveadtiential to revolutionize the

way many businesses, and especially microenterprises, cahdin@dvertising activities.

1.7 Scope of the study

The microenterprises and users to be involved in the studydseane from Nakuru County,
Kenya. Nakuru County is a cosmopolitan county with a population ofozippately 1.6
Million residents 45% of whom reside in urban areas withrélseresiding in rural areas. The
main economic activities conducted in the county are ingheuwtural, tourism, hospitality,
retail, and transport sectors. Its main urban centdtuaown is the fourth largest urban
center in Kenya and is well served by transport and communicagiworks. The county is

thus representative of the country.

This study focused on the development of an application modébdation-based mobile
advertising purely based on SMS and USSD. It sought to estatitisther a location-based
mobile advertising service could be offered using only SMS &f8llJon the client side (user

and provider).

Users were involved in this study in the following ways; (i)determining the desirable
attributes and features of the proposed SMS and USSD locased-pall mobile advertising

model, (ii) in evaluating the potential of the prototype devel@yeti(iii) in providing insights



into the potential applications and relevance of the LBMA prp®tirom the client and

microenterprise perspective.

The prototype developed served only as a proof of concept and vialdy dledged

commercially applicable system.

The evaluation of the system was done from a technical péxspdased on the initial

objectives and system requirements.

1.8 Assumptions

The development of the proposed model assumed that user locdtionation would be
provided by mobile network service providers for use in geo-latatibowever, this
information was not availed and a symbolic location databas used as the source of location

information.

The user registration process also assumed that th&raggis data would be cross checked
against the mobile network service provider's pre-existinglidete. However, access to this
database was not possible and users were then required teptmir personal details afresh
for verification in order to use the system. Fortunately, ¥as not a major hindrance to the

development and testing of the technical aspects of tharsyste

1.9 Expected outcomes

1. A survey report on the awareness, utilization and potentilcation-based mobile
advertising among microenterprises.

2. An application model for SMS and USSD location-based pull mauieertising
services.

3. An SMS and USSD location-based pull mobile advertising serpicgetype.



4. An evaluation report of the performance of the SMS and USSDidoebased mobile
advertising prototype.
5. A proposal on the additional areas of application of the SMISESSD location-based

mobile advertising prototype.

1.10 Conclusion

Chapter one gives a brief background of the main concepts, suchcementerprises,
advertising and location-based services, informing this stitdwrther states the research
problem, outlines the research objectives, lists the refsemiestions, and defines the scope,

assumptions, expected outcomes, significance and justificdtibe study

The next chapter presents the current research statusegéhds to location-based mobile
advertising and elaborates on the concepts introduced irctibigter. It also presents the

conceptual framework for the study.



CHAPTER TWO

LITERATURE REVIEW

2.0 Introduction

This chapter will present a discussion on microenterprigel§, USSD, mobile advertising,
location-based services and current location-based mobile atvgrinodels. The theoretical

basis and conceptual framework for the study will also bespted and discussed.

2.1 Microenterprises and marketing

Microenterprises are businesses that employ less than 1@ peayd small amounts of capital
and specialize in providing goods and services in their logealsa(EU, 2003). They are the
street vendors, carpenters, tailors, mechanics, taxi opgrplembers, electricians and peasant

farmers among others (GDRC, 2008).

Their great potential in spurring economic growth, social staléind equity is rarely realized
due to the lack of access to formal financial serviligig, or no basic business skills, limited
knowledge of and access to technology and information sys&rdsnsufficient marketing
activities (Bowen, Morara, & Mureithi, 2009; GDRC, 2008; Robé&té/ood, 2002). These
challenges have also been found to apply to Kenyan micrsraalll enterprises that account
for close to 75% of total employment and 18% of the country’s Gdossestic Productivity

(GDP) (Bowen et al., 2009; NESC, 2007).

In a 1999 Australian study, Huang and Brown established th280®0f the 973 small
businesses sampled faced significant marketing relateléiebas such as the lack of market
research, low sales, dependence on few clients, lack ofcprdiitions, inability to hold

promotions, limited advertising and poor distribution channels (Huangrdvn, 1999).



Subsequent studies further revealed that the use of promotaiivdties and advertising in

particular are their weakest points (Jakic, 2011; Pharr &x&ech, 2007).

The Kenya Vision 2030 singles out the retail sector, to waiofajority of micro-enterprises
belong, as one lacking in management and marketing stsitdgie marketing challenge is
also highlighted with respect to other sectors of the ecorsurtly as agriculture, construction
and tourism. Consequently, the need for capacity building in niagket thus discussed
extensively in the Kenyan development and industrializatadmap as a critical step towards
improving the competitiveness of not only small businesses éebiimtry as a whole (NESC,

2007).

2.2 Location-based Services

Location-based services (LBS) are services provided bgragshat are capable of finding the
geographic location of an object and providing services basddsdoc¢ation (Portman et al.,
2005). A Location-based service in the context of mobile compigiagmobile information
system whose functionality depends on and is greatly enhanced-bycgéon information of
mobile devices in order to extend spatial and temporal infasmprocessing capability to end

users through internet and wireless communications (Dhar &iviay, 2011).

Typical location-based services consists of five major @estshown in Figure 1 (Steiniger,
Neun, & Edwardes, 2006). (1) Theobile devicethat is used by the user to request for
information. These devices include PDA’s, mobile phonesppepor navigational units. (2)
The communication network that transfers user data and service requests from the mobile
terminals to the service provider and the requested infmmback to the user. (3) Thyeo-
location componentthat determines the user’s location using handset or netwasedd ba
technologies. If these components are not available on theenttghiice then the location can

be specified manually. (4) Theervice and application providerswho offer a number of
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services such as position calculation, finding routes, segygellow pages or for information
on specific objects. (4) ThPata and content providerswho are authorities (mapping
agencies) or businesses (yellow pages and traffic compdh&sytore information such as

geographic base data and location information for use by semitapplication providers.

Location based services are delivered as pull or pustceenin the pull type LBS, the user
explicitly requests for a service or information such as angexitaxi, calling an ambulance or
looking for the nearest restaurant. In the push type LBS infmm& not requested or is

indirectly requested. The push LBS is triggered when aargers a given area or by a timer
and it is more complex to establish given that it require fmomledge of the user's needs

and preferences (Steiniger et al., 2006). There exists bmogd of LBS as depicted in Figure

2
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Figure 1: Basic components of an LBS and informatio flow by Steiniger et al. (2006)
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Figure 2: LBS application categories by Steinigerteal. (2006)
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2.3 Location determination

There are four main types of location information consumed by [(B$hysical location that is

expressed in the form of coordinates, (2) Symbolic location ®paesses location using natural
language, (3) Absolute location that uses a shared grid reéesystem such as longitude and
latitude and, (4) Relative location information that isdohen the proximity to known reference

points (Becker & Durr, 2005; Hightower & Borrielo, 2011).

Symbolic location information is obtained from the userdBE while physical, absolute and

relative location types are determined by use of locastimation algorithms. These algorithms
take parameters such as time, distance, angle, sigealation and content of IP headers from
signals such as ultrasound, radio, infrared, visible light palfkets as their input. There are three
main types of location estimation algorithms in use; ngjudation, scene analysis and proximity

(Hightower & Borrielo, 2011; G. Wu & Gao, 2004);

1. Triangulation uses the geometric properties of trianglesotopute the location of an
object. Locations are estimated relative to a known frameworisisting of fixed
terrestrial sites such as base stations or space basalites. The technique has two
deviations: (a) Lateration that locates an object by nreasits distance from multiple
reference positions and (b) angulation that locates objecisrbguting angles or bearings
relative to multiple reference positions. The time of afrig@ OA), time difference of
Arrival (TDOA) or angle of arrival (AOA) are measuredteed of the actual distance and

then used to derive it.
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2. Scene analysis works by using the features of an image a@ntingathese to the closest
previously known features. It is a widely used technique Idgfisuch as human face
matching and terrain matching.

3. Proximity establishes whether an object is near a knownidocathese algorithms
provide symbolic and relative location information of an object. Theotithis technique
does not require the use of specialized sensor infrastrustiodr makes it more cost

effective and faster to use.

Indoor location estimation systems are LBS that have lihtteverage areas, high probability
estimation accuracy requirements and complex environmamssefhey are mainly based on
Radio Frequencies (RF), infrared and ultrasound. They compsgsteins that use the proximity
and scene analysis location estimation algorithms. Outdoordonaagtimation systems are LBS
use satellites (GPS) and cellular networks. They emplapgdulation estimation algorithms to
estimate locations based on the location of satellitesnaohile base stations (Hightower &

Borrielo, 2011; G. Wu & Gao, 2004).

Network-based geo-location refers to the use of mobile posigtermination equipment hosted
by the service provider to obtain device geo-location infomnaffhe method is distinguished
from handset-based geo-location which utilizes technologies eonldtlice to position a user.
Handset-based techniques employ the use of GPS and AssistddGIPS) (Adusei, Kyamakya,

& Jobmann, 2002). The ability to compute the user position independent of theieimesivand

knowledge makes network based geo-location useful in cases wes are either unwilling or
unable to reveal their locations (Smit, Stander, & Ophoff, 2012)nbkes of Network-based geo-

location include cell-ID, RxPowerLevels, Angle of Arrival @A), Time of Arrival (TOA) and
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Observed Time Difference on Arrival (OTDOA) (Cladks McCallum, Solhjoo, & Velentzas,

2004).

Cell-ID: In this method the current cell identifier is usedbcate the user and its accuracy depends
on the radius of the cell. The radius is often $enah urban areas and bigger in rural areas
(Clarkson et al., 2004; Trevisani & Vitaletti, 2004t is the simplest and least accurate network

based geo-location method (Smit et al., 2012).

Cell-ID and RxPowerLevels: This method is faster and more accurate. It ire®lhe collection

of information on the current cell and power reedifrom it. This information is then passed on
to a server in the mobile network that then cakegléghe position of the user based on the positions
of the base stations and the power they are tratsgn(Clarkson et al., 2004; Rutledge, Wong,

Smith, & Reinink, 1998).

Angle of Arrival: This method, illustrated in Figure 3, requiresuke of at least two base stations
with directional antennae. The angle of arrivasighals from the mobile handset is measured and
used to calculate the user’s position (Clarksal.e2004). Despite its potential for high accuracy

its feasibility is limited due to the requiremeat £xpensive antenna arrays (Smit et al., 2012).

Possible
Location

Site 1 Site 2

Figure 3: Angle of Arrival by Clarkson, McCallum, Solhjoo, & Velentzas (2004)
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Time of Arrival: This method, shown in Figure 4 calculates the mrsibf the mobile device by

triangulation using at least three base statiotek€on et al., 2004; Trevisani & Vitaletti, 2004).

NN 2 N Possible

Location

Figure 4: Time of Arrival by Clarkson, McCallum, Solhjoo, & Velentzas (2004)

Observed Time Difference on Arrival (OTDOA): This methoduses hyperbolic arcs from three

or more base stations to estimate the locationrobhile device (Smit et al., 2012). This method
works by measuring the time difference in the réoepof a transmitted signal from at least three
different base stations. This time differencehentused to calculate the mobile device’s relative
distance from each of the base stations. Thisivelaistance along with the known positions of

the base stations is then used to determine theedgelocation (Clarkson et al., 2004).

In these and other network-based geo-location ndsthihe computation of the mobile device
position is done relative to the position of thedatation. Base station or cell towers locatioas a
known to the mobile service providers. They aregestan the form of coordinates in a central
database hosted by the network provider (Smit .et28l12). The process of determining and
assigning these coordinates to base stations ifotireof latitude-longitude pairs is referred to as

geo-coding. Reverse geo-coding is the opposites, the process of finding associated textual
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information such as location names from geographic coordi(@teanerberg, 2010). The process
of reverse geo-coding is important to the provision of LBMyegithat user’s are more likely to

understand location names as opposed to coordinates.

2.4 Mobile advertising

Advertising is the non-personal delivery of information torggtaudience through mass media
by an individual or organization. (Stone & Desmond, 2006). Mobile adiregtiis the non-
personal presentation of ideas, products and services using molilesdaiwch as cellular phones
or PDA’s (Bulander et al., 2007; Mobile Marketing Association, 2018 hteractivity and
ubiquity of mobile devices makes them the ideal marketing anedprovide consumers with
personalized information according to where they are, and theis nbereby persuading them to
take some action, at that point in time or in the future, algoatds, services and ideas

(Saadeghvaziri & Seyedjavadain, 2011).

Mobile advertisements are delivered using mobile web, texsaggng (SMS), multimedia
messaging (MMS), mobile video and TV, and mobile applicatiorab{ Marketing Association,
2011). Mobile advertising is conducted using either the push or pull.nfagdh advertising
obtains the consumers permission and sends relevant but not expigitgsted messages. Pull
advertising adds advertisements to information such as ereatl traffic updates that a consumer
has requested (Scharl, Dickinger, & Murphy, 2005). The pull adiegtapproach is preferred
over the push for privacy reasons. Permission based mobile iaithgertaided by consumer

profiling is thus critical to the success of mobile advergs(Malik, 2011).
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2.5 Location-based mobile advertising

Location-based advertising (LBA) occurs when location is usead amtext for the delivery of

advertisements. LBA has traditionally been done using bilidtsoand local media located where
the information was intended to be utilized. However, readwances in mobile devices, internet,
wireless communication technologies and user mobility have allaygers to be exposed to
advertisements in real-time and while on the move. Locatioeebadvertisements are thus part
of a new and broader form of innovative communications known asidachased services that
depend on and are greatly enhanced by the geo-location infamnzditmobile devices in the

provision of relevant information (Dhar & Varshney, 2011).

These services have greatly enhanced the ability of éssas to deliver highly personalized and
context aware location specific information such as weathetraffic updates, business locations,
shopping guides, tracking and navigation systems, directory sgreioctertainment, emergency
services and various mobile commerce applications to tkesitireg and potential clients (S.-y.

Wu & Wu, 2006).

Location-based mobile advertising (LBMA) is the use of moleMaks to provide customers with
time and location sensitive, personalized information for tleenption of goods, services and
ideas in order to generate value for all stakeholders ek et al., 2004). LBMA delivers
context specific information by first establishing the lamatof users by means of technologies
and services such as Bluetooth, Radio-Frequency IdentificatidAIDJR Near Field
Communication (NFC), wireless networks or the Global Geo-locaystem (GPS) (Alexandre
et al., 2011; Kurkovsky & Harihar, 2006). This location informationhisnt used to identify

relevant information which is subsequently sent to the user tesihgnessages, WAP or delivered
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on mobile applications. LBMA systems using the pull approach nequsers to initiate the
communications while those using the push approach send megssthges the explicit request

of the user (Steiniger et al., 2006).

Placecast, depicted in Figure 5, is a location based mobile iathgeglatform that incorporates a
user’s real-time location, user preferences, business rules agntisehvobjectives in the delivery
of advertisements on various display media such as mobile thepseb, email, mobile wallets,
and SMS/MMS messaging. Advertiser activities suchdafining geo-fences, setting up
campaigns, managing offers and reporting are done using a vefadet The advertising
platform utilizes general location information that is dedvrom the user’s current public IP

address (Placecast, 2013).
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Figure 5: Placecast mobile advertising platform by Placecast (2013)
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The iAd is a mobile advertising platform for the iPhone, iPad #od that leverages user
demographics, application preferences, music passions, movie aimefasts, location, device
(iPhone, iPad and iPod) and network type (Wi-Fi, 3G) to deliverragements to users (Apple
Inc, 2011). AdMob is a mobile advertisement platform developed by &dua helps mobile app
developers to promote their apps and to serve context spadvertisements on them (Google

Inc, 2013).

The location-based mobile advertising system proposed by Sammontebéllo and Camilleri,

(2010), uses a Java based mobile application to identify¢h&da of the user which is then used
to send them context specific text messages. The systestrailed in Figure 6, comprises of a
website, a mobile application and an SMS messaging sy$teemwebsite is used by advertisers
to subscribe to various categories of adverts, to targetatheertisements on a Google map, and

for downloading the mobile app by users.

Advertisers target advertisements using a Google map amd sskscribe to advertisement
categories which are then pushed to them once they meet tbeag®n criteria. However, the
need to determine the physical location of the device froetlited and the display of results on a

browser requires the use of smart phones that have GPS andajialBllities.

A Bluetooth location-based advertising system proposed by ®R&3biilton and Edwards (2008),
targets users with specialized content when they atbeirvicinity of a business. The system
requires no client side application and the information is s&ng simple text messages that the
user must consent to. However the system can only work on dévatésmve Bluetooth and even
then, when it is switched on. The push approach used in de¢j\antent is also not very popular

with mobile users.
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Alexandreet. al (2011), also proposed a Bluetooth mobile context aware systerhathdlree
main actors; the user, store and promoter. Personalized proai@mhcontextualized messages
are sent to the user whose consent has been sought andd.eCaintext is tailored to user’s
profiles which are built from their social network accountsiging an online web platform to
capture their personal data. Location and time informati@btgined using strategically placed
Bluetooth access-points. Stores provide the advertisements #arthide the frequency and
context within which they are to be sent. The promoter owesitbbile context aware system and
avails it to stores as a service. This system is ablakie user context into account to a greater
extent. However it still pushes messages and works on Bluetrathled devices that are
activated. Another limitation of the system is that it aidaiser profile information using web

interfaces and social media profiles that are not univeraadigssible to all potential users.

Aalto et al (2004) proposed a location-aware mobile advertisstgrsybased on Bluetooth geo-
location and WAP Push called B-MAD (Bluetooth Mobile Advertigi The system components
and operation sequence are illustrated in Figure 7. Thadslilresensor discovers the Bluetooth
addresses of nearby devices, these addresses are sent dMercatection to the Ad server, the
Ad server checks if there are advertisements that havieeeot sent to the devices, it sends the
undelivered advertisements to the Push sender for delivethandhe messages are sent as WAP

Push Service Indication (SI) messages.
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Figure 7: B-MAD Bluetooth-based geo-location and muale advertisement delivery system

by Aalto et al. (2004)

The B-MAD system faced a number of challenges dunmplementation such as user
dissatisfaction with the Push approach, lack ofilmg in the selection of advertisements and
technical issues on geo-location accuracy. Theesystid not also address privacy and security

issues.

Dawood, Jackson and Yew (2010), proposed a GPSkI®Ibased vendor tracking system. The
vendors are equipped with GSM-based GPS pers@tkier and an ID to uniquely identify them.
The personal tracker constantly updates the latatidhe vendor and the system in turn enables
them to receive orders, know the location of thdeos and to customize their menu on a daily
basis. The potential client on the other hand is &dbquery the real time location of the vendor,
to download the vendor’s menu and pre-order itemghe menu. This functionality depicted in
Figure 8 is accessed using structured SMS. The oreal$o receives SMS updates on the

information requests and orders as they occur.

25



Vendor Tracking
System

SMS Gateway - SMS Gateway -
Position update Customer query
o Retrieve list of vendors
o Pull location of particular vendors
! ¢ Browse menu of vendors

e Send customized order
® Recommend vendors

=B

Customer

Figure 8: GPS and SMS vendor tracking system by Dawood et al. (2010)

The main advantage of this system is that it is pull basddcustomers chose when to access the
information. It is also available on all types of phones dubddact that it is purely text based.
However it requires the use of an additional GPS devidedation tracking and has no provision

for profiling of potential clients.

Kurkovsky and Harihar, (2006), proposed a context-aware, adaptivepensonalized m-
commerce application designed to deliver targeted adeeréists to users about products that they
like while guarding their identity and protecting them from ur#eld messages. This system
called SMMART §ystem forMobile Marketing: Adaptive, PBsonalized andargeted) directs
users attention to offers that match their interests baseteir shopping habits. The system is
accessed by means of a browser and stores user prefereaceXML database on the client

device. The server side is accessed using an XML saeaade€omprises of a number of modules
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and an inventory database as is depicted in Figur&d major limitation of the system is that it is
only accessible using devices that support WARddition a user must connect actively to the

server in order to access the advertisements.

- N\ [ )
SMMART Client SMMART Server
SMMART Browser Service Identification Agent
Browser GUI Product Search Agent
Service Discovery Agent k5, @
O O Preference Match Agent
o e
2 Q
Preferences g t_,:) Invento
A soap )Z v
Preference Editor s E Product Manager
<
Update Manager 'o;c § Category Manager
= n
Maintenance Agent Z Promotion Manager
Preference [ Inventory [
Data XML Database -
\ J \ J

Figure 9: Architecture of SMMART framework by Kurko vsky & Harihar (2006)

eNcentivean agent basédchmework proposed by Ratsimeiral. (2003), facilitates a peer-to-peer
electronic marketing in ad-hoc mobile environmeAvertisers use aAd maker agenb create
advertisements and promotions. These advertiseraemthen pushed to the user devices running
the client sideAd managerThe need for smart phones, use of the push agipierad the lack of

user profiling are its main disadvantages.

MobiAd is a personalized, localized and targetededtsing application for smart phones
proposed by Haddadi, Hui, and Brown (2010). Thdiegiion uses device based user preferences

to select advertisements from a pool of advertisgsroadcast on local mobile base stations or
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Wi-Fi hotspots. The main challenges with this approach atieeg(iyeed for smart phones and, (ii)
need for the extensive involvement of the mobile service provikethe advertisement

dissemination process, report generation and access as welbeating users.

The Claro SMS-Based Location-Based service was develbpe@laro, a leading wireless
operator in Guatemala, to provide SMS-based location-basedtisigermessages to its
subscribers. Their solution enables family and friends to locateather via SMS requests. User
privacy is provided for by use of an opt-in mechanism. The userstglsg provide a list of
contacts (locatees) whom they want to locate. The locategben requested to register by SMS
in order to consent to be listed or not. Location informatiomthefcontacts is obtained by
interrogating the wireless network’'s Home Location Regigt¢bR) using the Dialogic
(www.dialogic.com) Digital Signaling Interface (DSI SlUJhe DSI SIU uses a custom built
middleware ‘Anytime’ in order to establish the real-time posiof the device based on its cell
location (Dialogic Corporation, 2009). While this approach addreéksassue of privacy it still
relies on the cooperation of the network service provideréwide the location information

required.

The mLocator service currently provided by Airtel Kenya Iscation based application similar
to the Claro SMS based location service that was origima#nded to help subscribers to find
out the location of their family members. With time the aggtion, available on Android,

Blackberry and Java enabled phones has found use in diversesacdaas employee tracking.
The service is developed to ensure easy user opt-in and ogsg-ouell as privacy with location

information being provided to persons that the subscriber hasrtedsto. Subscribers are also
able to know who has requested their location information anéreéhjgency of such requests

(Airtel Kenya Ltd, 2014).
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There are additional location based mobile marketing servicdkgedfenyan market provided by

Safaricom Kenya Ltd (Safaricom Ltd, 2014). They are discussedyldsedow;

1. SMS Sokoni — This service targets small scale tradepdathorm to buy and sell
commodities and agricultural produce.

2. 191 Directory services — This service is a compilation ofness telephone numbers,
email and postal addresses. The service also offers a numbeitioihadidervices such as
directions, hotel bookings and product and service recommendations.

3. MyMarket — This service enables subscribers access aomation on jobs as well as

buying / selling services and products using their mobile phones.

It is worth noting that these location based servicabarKenyan market in particular have not

yet found widespread application from businesses and their intendeanssasu

29



A summary of the literature discussed is presented in Table 1

Table 1: Summary of LBMA applications reviewed

Title Author & Concept User location | Information Strengths Limitations
Year determination | delivery

media

Placecas Placecas Incorporate use User public IF | Web,Mobile | The use o Requires interne
(2013) real-time location, app, email, multiple delivery | access to place and

preferences, SMS, MMS media makes it | access
business rules and widely accessible| advertisements
advertiser

objectives to deliver

ads.

IAd Google Inc | Leverage use Uselpublic IF | Mobile apps | Leveraging use | Only available or

(2013) demographics and preferences and | apple devices.
preferences to interests
deliver ads on apple
deveices.

LBMA Sammut Identify user GPS Browser anc | Use of Google Requires phones th
Montebello | location and send SMS maps to target can run java based
and Camilleri| context specific advertisements | apps.

(2010) messages.

Bluetooth Rashid, Deliver specializet | Bluetooth SMS Content i< Limited to users witt

location- Coulton and | content to users delivered to only | Bluetooth enabled

based Edwards while in the vicinity users in the devices and uses the

advertising | (2008) of a business vicinity of a intrusive push

system business approach to deliver
messages.
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Title Author & Concept User location | Information | Strengths Limitations
Year determination | delivery
media
Bluetooth mobile | Alexandre | Sends conte) Bluetooth SME Messages at Limited to users
context aware et. al(2011) | specific messages based on detailed with Bluetooth
system to users based on user enabled devices
profiles built from characteristics | and uses the
social networks or intrusive push
built from web approach to deliver
based registration messages.
interfaces.
Bluetooth Mobile | Aalto et al | Detect neeby Bluetooth SMS Delivers Does not profile
Advertising (2004) Bluetooth enabled advertisements tg users, poor geo-
devices and send users within the | location accuracy,
messages to the desired radius interferes with usel
users privacy and does
not address
security issues.
GPS and SM! Dawood, Uses a GPS track | GP< SME Connects usel Requires GPS't
based vendor Jackson and to update vendor and vendors determine vendor
tracking system | Yew (2010),| location which within each location.
allows users to other’s proximity.
obtain their menus
and order items.
System for Kurkovsky | A client servel Public IP Browser Delivers only Requires the use
Mobile and Harihar,| application that relevant devices that can
Marketing: (2006) directs users to messages to the | support mobile
Adaptive, offers matching user applications and
PeRsonalized and their interests. access the internet
Targeted
(SMMART)
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Title Author & Concept User location | Information | Strengths Limitations
Year determination | delivery
media
eNcentive | Ratsimoret Peer to pee Bluetooth SMS Messages delivere | Requires the use
al. (2003) marketing for ad-hoc to users within the | smart phones,
mobile environments proximity of the pushes messages
advertiser and does not profile
users.
MobiAd Haddadi, Hui | Selects broadca Wi-Fi Mobile Advertisement: Requires the use 1
and Brown advertisements application received are based | a smart phone and
(2010) broadcast from Wi-Fi on user defined the involvement of
hotspots based on preferences the mobile network
user preferences in determining user
location.
Claro (Dialogic Users request fc Network baset | SMS User op-in is Requires
Family Corporation, | family and friend required before involvement of the
finder 2009) location by SMS. location information| mobile network
is sent to the user | provider to
requesting determine user
location.
mLocator | (Airtel Kenya | Subscribers reque | Network Base | SMS User op-in is Requires
Ltd) (2014) | for family and friend required before involvement of the
location by SMS. location information| mobile network
is sent to the user | provider to
requesting determine user
location.
SMS (Safaricom This service targel | Network Base | SMS User op-in is User and trade
Sokoni Ltd) (2014) | small scale traders a required before location is not
platform to buy and subscriber can required.
sell commodities and advertise
agricultural produce. commodities
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Title Author & Concept User location Information Strengths Limitations
Year determination delivery media
191 (Safaricom | This service is Network Base SMS No user Usel location
Directory Ltd) (2014) | compilation of business registration is | is not required.
services telephone numbers, email required
and postal addresses.
MyMarket | (Safaricom | This service enables acce | Network Base SMS No user User locatior
Ltd) (2014) | to information on jobs as registration is | is not required.
well as buying / selling required

services and products.
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2.6 Short Messaging Services (SMS)

SMS was first used commercially in 1992 by Vodafone intKdo inform its clients about voice
mail messages (Harris, Hillebrand, Holley, & Trosby, 2010% &t basic service offered on GSM,
GPRS and CDMA networks that allows mobile devices to exaarggsages with a short amount
of text limited to 160 characters. SMS utilizes a storefanglard approach to transmit messages
between mobile phones which allows messages to be storelg briehse the recipient is not
available (Bodic, 2003; Katankar & Thakare, 2010). A typical G&Mvork architecture with

SMS capabilities is presented in Figure 10.

It comprises of three main components (Bodic, 2003);

1. The mobile station (MS) component: This is comprises of the terminal device or phone,
the Subscriber Identification Module (SIM) card and the MolBd@ipment that contains
the radio transceiver, display and digital signal processors.

2. The base station subsystem componenihis comprises of the Base Transceiver Station
(BTS) that has radio transmitters for communicating with MS and the Base Station
Controller (BSC) that receives radio signals from one or more 8TS’

3. The mobile network component:This one comprises of (i) the Home Location Register
(HLR) that is a database containing information about thestexed users. A similar
register for users from other networks is referred to agigitor Location Register (VLR),

(i) The Mobile Switching Center (MSC) that performgistration, authentication and user
location updates among others, (iii) The SMS Center (SMSCE)rthaages the delivery
and storage of messages, (iv) The Email Gateway that enablagetisemnnection of SMS

and the internet.
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SMS messages are transmitted over the common channelrgigepdtem 7 (SS7) which is a
global standard that defines the procedures and protocols fomgketiaontrol information for
call setup, routing and mobility management between wiredvaraless telephone networks.
Messages are originated by the Mobile Station (MS), redeiwne forwarded by the base station
subsystem to the Mobile Switching Center (MSC). The MSC tbemards the message to the
SMS center (SMSC). The SMSC with the assistanceeoHitme Location Register (HLR) and
the Visitor Location Register (VLR) identifies the raeipts MSC and forwards the messages to
it. The recipient MSC then forwards the message to thésusebile device or stores them in its
SMSC in case the recipient is not available. The emailgat enables the Email-to-SMS function

by connecting the SMSC to the internet (Bodic, 2003; Katankahndkdre, 2010).

The general architecture of most SMS applications is depictédyure 11 and it comprises of
four main components; the mobile users, the SMSC service preyither aggregator and the

content providers.

Mobile users originate and receive messages from each osireg short codes and from email.
Short codes are abbreviated numbers that are only valid wéhirorks used to obtain information
or participate in competitions. SMSC play the role of storimdjfarwarding messages. Message
aggregators act as an interface between content prowddrthe SMSC’s. They use SMPP to
maintain connections with the SMSC and provide access tstgers by means of API's written
in Java, PHP and Perl among others. Content providers provide \ddieel @ontent and

applications for mobile users (J. Brown, Shipman, & Vetter, 2007).

All GSM handsets can send and receive SMS’s which can be semcanted from any network

in the same or different country. Its main limitation is timited message size of 160 characters
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as well as its inability to transmit non-text data. Comp#aoedSSD all SMS messages must be
explicitly typed before being sent. These challenges liswtider commercial application (Bodic,

2003).

Typical SMS applications can be classified as (1) Consamglications that include person to
person messaging, interactive information services (obtaweagher forecasts), entertainment
services (downloading ringtones) and location based serviesm\rant suggestions based on
handset locations), (2) Corporate applications that include ntaibiicand alert services (product
expiry and renewal dates, emergencies), contact, correspondehe@@ointment management
and vehicle tracking, and (3) Mobile service provider applicatioaisinclude SIM card updates
(customer profiles and address book entries) and WAP pusliuRitls for advertisements to be
viewed on the user’s mobile browsers (J. Brown et al., 2007). ifipigty and low cost of SMS
has made it the most popular mobile messaging method with7dviéliton messages being sent

in 2010 (ITU, 2010).

36



©

®

1 L) (
)
| |
/ﬁ 1 / \ 1
| — | HIR
- T | T
. '
! BSC . MSC
S
| |
| BTS |
SIM . X
—
! l SMSC
MS ' Base Station Subsystem ' |
| (I
Radio Link Radio Link

Email
GW

Figure 10: SMS-Enabled GSM network architecture byBodic (2003)
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SMS was intended for use in sending non-sensitive message&8Memnetworks. As a result
mutual authentications, text encryption, end-to-end security, non-repndatd other security
measures were not included in the design of the GSM acthie. The only encryption in the
transmission process happens between the base transcatieer ad mobile station (Wadhe &
Sable, 2013).This makes the use of SMS prone to message mmfificaan-in-the-middle

(MITM) attacks, unauthorized message access, identity impation and eavesdropping

(Medani, Gani, Zakaria, Zaidan, & Zaidan, 2011).

2.7 Unstructured Supplementary Service Data (USSD)

USSD (Unstructured Supplementary Service Data) is a G8Mmunication technology that is
used to send messages between a mobile phone and a netsextkapalication server (Gupta,
2010). Itis a device and SIM independent and highly cost eiéetiessaging service that is seven
times faster than SMS. USSD is able to support interaoteeu based applications that make
simultaneous voice and data communications possible (Sanganagouda,A26idigal GSM

network architecture with USSD capabilities is presentedgaré 12.

USSD is used for the development of mobile chatting, m-corenere-paid balance inquiries,
callback services, software upgrades and mobile banking ser¢@@epta, 2010; Sanganagouda,
2011). These services are available as (i) ‘pull’ basedcs=nsuch as news updates, weather,
movie information, sports updates, currency updates, stock nepkets, telephone directory and
yellow pages, and (ii) ‘push’ based services that includeng / polling and emergency
information services. It is also used for advertising whrrginesses get listed on menu based

USSD systems in order to promote their services (Gupta, 2010).
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The use of USSD presents a number of advantages; Ites Veith average response times of 2
seconds, is supported by all GSM phones, is phone and SIM card indepeisdes do not need

to type messages or remember short codes to access setviceEnu based interaction makes it
possible to offer self care applications for VAS, helps netwperators to increase ARPU and
works well even when users are roaming. On the other hand, W&§i3 resources assigned for
the duration of the transactions leading to increasefictrah the communication channels

between the MSC’s and HLR. In addition messages semacrgored on the handset for future

reference (Gupta, 2010; Sanganagouda, 2011).
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2.8 Theories informing the study

2.8.1 Information systems research

An information system is a combination of people, hardware, softeanmemunication networks,
procedures and data resources required for information processidglaedy to an organization

(Xu & Quaddus, 2013).

Information Systems, the discipline, is concerned with how peapleogganizations, collect,
filter, process, create and distribute data using informagchnblogy (Alter, 2002; Laudon,
Laudon, & Dass, 2010). The need to inquire into and understandehbtself information systems
on the behavior of individuals, groups and organizations thus motinegearch in the field of
Information Systems. Research activities in the fieddcategorized into two distinct paradigms;
behavioral science and design science. Behavioral science is conegmgt development and
verification of theories that explain or predict human or omgianal behavior. Design science
on the other hand extends the boundaries of human and organizationaltespbpitreating new

and innovative artifacts (Hevner & Chatterjee, 2010).

This study fits within the design science approach for tweamrs (i) The development of a
location-based mobile advertising model using SMS and USSbecesygarded as innovative and,
(i) Its application among microenterprises is a new apprdéachddressing their advertising

challenges.

According to March and Smith (1995), IS research must produce four keyyutput

1. Constructs which are conceptualizations used to describe problems withimain and

specify their solutions.
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2. Models which comprise of a set of propositions or statements expgessiationships
between constructs.

3. Methods which are a set of steps used to perform tasks and theysa@ dva underlying
constructs and models.

4. Instantiations that are the realization of artifacts in their environment.

These four outputs can be expected from this study; (i) A humbeewfconstructs will be

developed to describe what factors might serve to influemeeause of location-based mobile
advertising among microenterprises, (i) a location-based ealivertising model, the main
output of the study, will be developed, (iii) the process and stapgthods required to implement
the model will be described and, (iv) an instantiation in the formpob®type to serve as a proof

of concept will be developed and tested.

2.8.2 Systematic innovation

Innovation is defined as the process of creating value by ai@tige composition of a set of
variables in a system (Yezersky, 2007), the use of new ateasthods (Macmillan Education,
2002), a new process of production (Rosenberg & Kline, 2010) or a proe¢dsatis to the
generation of new ideas, methods or behaviors (Al-Khasawneh, Al Hosban]&mhhal, 2012).
The goal of innovation is to develop new ideas, to refine themuseful forms, develop solutions
and to use these solutions to earn profits, increase efficiand reduce costs in a business
operation (Morris, 2011). In this study the use of a differentlination of technologies, SMS

and USSD, to deliver a location-based mobile advertisingisolaén be regarded as innovation.

Successful innovation results from the intreaction of five ma@a@mehts as depicted in Figure 13;

an idea without which there is no innovation, a customer whogeshim demand determines the
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success of the innovation, a physical or virtuahifestation of the innovation, a means to produce
the innovation in an economical manner, and coatdn to keep all the elements together at the

right place and time (Mann, 2004).

CO-ORDINATION
A MEOAFNS MANIFESTATION

—r —p —»
DELIVERY

Figure 13: Essential elements of a successful inradion by Mann (2004)

There are three main ways in which innovations imeypen; (i) As a flash of genius that occurs
to the innovator by chance or accident. This methazurs rarely and is not a primary source of
innovative problem solving. (ii) Empirically, thrgh brainstorming or trial and error. This method
is highly dependent on luck and does not covepadisible scenarios for the identification of an
optimal solution. (iii) Systematically, where antiopal solution is arrived at by a systematic

analysis of the entire solution space (Sheu & Péa]).

This study adopted the systematic innovation amtrada order to develop a model that will

effectively address the advertising challenges daleg microenterprises using location-based
services delivered using SMS and USSD. The devetoprof the model will be preceded by a
user survey. The model will then be followed by tlevelopment and piloting of a prototype.

Feedback from the piloting of the prototype wasduseimprove the model and prototype.
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A number of systematic innovation processes have been propotexpast and informed the

conduct of this study. These include;

1. The systematic innovation procesdefined by Sheu and Lee (2011). The process
comprises of five phases; (i) opportunity definition (explorentiffeand select a problem),
(i) problem definition (explore selected problem), (iii) solutidefinition (generate and
select solution), (iv) project execution (implement selécolution) and, (v) application
exploration (examine the performance of the solution). The gsdasedepicted in Figure
14.

2. The Systematic Creativity Process (SCRH)roposed by Mann (2004). It comprises of four
steps, namely; (i) Define - where the process startis aiperceived need and a clear
definition of the right problem, (ii) Select Tool — where tight tools are selected to solve
the problem, (iii) Generate Solutions — using TRIZ (TeoriyahBeiya lzobreatatelskikh
Zadatch’ translated as ‘Theory of Invenitive Problem Solvimgd aronounced ‘treez’)
tools such as function analysis, object analysis, contradjatesource analysis, inventive
principles, ideality, fitting and strong solution methods, (Moet2@95), and finally (iv)
Evaluate — where the best solution among those developed ifiedent

3. The value chain processproposed by Hansen and Birkinshaw (2007). This process
comprises of of three phases; (i) Idea generation wheas iae sourced internally and
externally, (ii) Idea conversion where ideas are screeneddaweloped into viable
products and services and, (iii) Idea diffusion where develmgas are spread within and

outside the company.
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Figure 14: Systematic innovation process by Sheu Eee (2011)

These systematic innovation methods are applicdabd#uations where existing systems fail to
meet the expectations or set targets of the usemshere no systems exist (Mann, 2004). From
the literature it has been established that mosh@fcurrent location-based mobile advertising
systems are predominantly web or mobile applicatased and use the push approach to deliver

advertisements. This limits their access to ustis do not have acess to these media. On the other
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hand, the use of an SMS and USSD based mobile advertisingappwndich is likely to be more

acceptable, accessible and affordable has not been considered bef

2.8.3 Technology Acceptance Model (TAM)

The Technology Acceptance Model (TAM) originally proposed by Davial (1989) , aims to
predict actual system use. It comprises of three main corsstr(ixt ‘Perceived ease of
usé(PEOU), which is the degree to which a person believes that asggtem will be free from
effort, (ii) ‘Perceived usefulnesavhich is the degree to which a person believes thiaigus
system will enhance their job performance, and, (BgHavioral intention to usewhich is a
combined measure of perceived usefulness and perceivedfase and is an indicator of whether

or not a user intends to use a system. In the model, depidiguire 15, perceived usefulness
and ease of use are the antecedents or predictors of bahawniention to use which in turn
predicts Actual system useThe theory also postulates that perceived usefulness is influenced by

the perceived ease of use (Davis, 1989).

Percieved
Usefulness

Behavioral Actual System
Intention to Use Use

Percieved Ease of
Use

Figure 15: Technology Acceptance Model by Davis et al (1989)
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The model has been used in various technology acceptance stuchess in studying consumer
acceptance of mobile technology in financial service delivéByun & Feinberg, 2007), in
studying gender differences in the use of email, (Davig¢iG& Straub, 1997), and in evaluating

e-commerce acceptance, (McCloskey, 2004), among other applications.

The model has also been used in a number of studies to extimaiadoption of various mobile
and other technologies such as M-payment adoption by Chandrat&myas Theng (2010), an
internet trust attitude model by Aghdaie, Fathi and Pirman (2@bdl)a technology trust model
by Leppanen (2010). The model was also used by Lee (2008), to studyeisgon to use online
banking services. In addition to validating the influence of the agi§tAM constructs, the study
by Lee (2008) also identified risk as a factor influending intention to use online banking.
However the model and its various extensions have not beennustedying user acceptance of

location based mobile advertising.

2.8.3.1 Perceived ease of use (PEOU)

“Perceived ease of use refers to the degree to which theppctive user expects the target system

to be free of effort(Davis, 1989).

Previous research has shown that PEOU is a significhneémte on user acceptance and usage
behavior of information technology (Venkatesh, 2000). For instance, PEDY with perceived
usefulness and attitude have been found to be jointly responsidietarmining subscriber’s

intention to use 3G mobile services (Suki & Suki, 2011).

A 2002 study among 78 first year South African Students established ¢hdeireloping country
context PEOU was a better predictor of both perceived ussisibmd usage (I. T. J. Brown, 2002).

PEOU according to Ramayah and Ignatuis (2005), and not perceived usefulorexfishe two
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main influencing factors in a consumers intention to shop onlineektiegly, they also found out

that PEOU was a significant predictor of perceived usefulness.

The relative importance of PEOU in relation to perceived Used$s is further emphasized by
Gefen and Straub (2000), when they assert that even if ahudes that an IT artifact or system
might be useful often times they fail to adopt it if theycpeve that the use is difficult. They
theorized that PEOU directly affects adoption when it is amiatgart of the service or product
being sought for by a user. In other words PEOU is significaeinwthe IT is an end in itself as
compared to when it is a means to an end. In their studypé&ssaning, flexibility and clarity

of the interface are theorized as antecedents to perceivedfemsse

The nature of use, mandatory vs. voluntary, has also been foumplact on the PEOU. Jongepier
(2011) observes that the original TAM model was designed forgsiofeal work settings where
technology use was not optional. However, when the use of a techiti@ogmes optional as is

the case with using a Smartphone, the PEOU reduces leadiogvey sk non adoption of an IT.

2.8.3.2 Perceived usefulness

Perceived usefulness is the degree to which a persavéelihat using a particular system will
enhance their performance in a given task (Davis, Bag&zalyarshaw, 1989). Perceived
usefulness in combination with convenience have been found gtoficantly influence
subscriber’s intention to use 3G mobile services (Suki & Suki, 2018. role of perceived
usefulness with regards to the intention to use messaging technologiesafvbielectronic mail)
and software applications (WordPerfect, Lotus 1-2-3 and Harvaghigs) was also examined
by Adams, Nelson and Todd, (1992). Their findings indicated that pecteisefulness is an

important determinant of system use.
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Similar findings with regards to perceived usefulness atuption of technologies have been
found by Wendel, Dellaert, Ronteltap, and Van Trijp, (2013), in conssimeentions to use
health recommendation systems, by Farmani, Kimiaee, and Ratadlah, (2012), in investigating
intention to use technology among librarians and by Su, Tsai and28), in studying the

intention to use Telecare Systems.

2.8.3.3 Perceived risk

Perceived risk is the degree to which users believeufiing a technology will lead to possible
loss of privacy, performance, social status, money or timH.(lee & Song, 2013; Rose &
Fogarty, 2006). It has been found to influence intention to use technologyssihehGertified e-
Document Authority (CeDA) in South Korea (J.-H. Lee & Song, 2013). As a construmz)\eet
risk has been used to study the adoption of self serwtdertgatechnologies among senior citizens,
(Rose & Fogarty, 2006); in trying to explain user intentions to use websitdan(Be, Casalo, &
Guinaliu, 2011); in studying consumer intentions to use online clsafimnenaking purchases in
Jordan, (Fagih, 2013); and in investigating the behavioral inteniotmairism organizations to
use e-commerce in Algeria (Belkhamza & Wafa, 2009). In akehstudies, perceived risk has

been found to have a significant impact on user’s intentioaddpt new technology.

2.8.3.4 Choice of technology

The choice of delivery medium has been found to have disegmiimpact on user’s intention to
use for technology enabled services. Walker and Johnson, (2006), bethliiat users choose
between using the internet and telephone for financial and shoggiviges based on their sense

of personal capacity or capability to use them. In the studydmkatesh, (1994), the factor
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loadings on the ease of use items for the two technologies different indicating that the user

interfaces, less friendly on email and better on gopher, hadlaenoé on perception.

2.8.4 Diffusion of innovations

The diffusion of innovations theory, originally proposed by Rogers (1962), seeksl&an how,

why, and at what rate new ideas and technology spread thraligres and society. The theory
expounds on the role of four main elements that influence thadspfenew ideas; the actual
innovation, communication channels in use, time and a social systenmnblation refers to an
idea, practice or object perceived as new by an individual (Rod®83). Communication
channels are the means by which messages are passedrbiginiveiduals (Rogers, 1983). Time
refers to how long an individual takes to pass through the inbavadécision process (Rogers,
1983). The social system is the set of interrelated groupslviduals engaged in joint problem
solving towards achieving a common goal (Rogers, 1983) Therfevarstages integral to this
theory; awareness, interest, evaluation, trial and adoption (Rat@62). Later editions of the
theory by Rogers, (1995), changed this terminology to knowledge, persuaiecision,

implementation and confirmation as shown in Figure 16.

The nature and characteristics of the innovation plays a magimn influencing the individual's
final decision on adoption. The innovation must present soméveskdvantage over previous
approaches, it must be compatible with the individual’s life avities, it must be of a level of
complexity or simplicity that the individual can accept, it mbg available for trial or

experimentation and its impact must be clearly observable (Rdf#95).

51



Knowledge » Persuasion 1 Decision » Implementation ‘ Confirmation
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inno \I/)ation but lacks innovation and actively the innovgation and & and determines, in whether or not to
. . . seeks information . practice, how useful it continue using the
information about it. . decides whether to . .
about it. o s is. application.
adopt or reject it.
|\ A (. v (& A |

Figure 16: Five stages in the decision innovationrpcess by Rogers (1995)
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2.9 Conceptual framework

The conceptual framework for the proposed USSD and SMS locatsaabpull mobile

advertising system presented in Figure 17 comprises of the folawajor components.

Users:There are two main types of users; (1) The client whHrei$dcus of the system. They make
requests for information on which advertisements are delivextd2) The advertiser who wishes

to make his location, products and services known to potential clients.

Mobile network providers: Their infrastructure is used to transmit SMS and USSD agess

They can also provide location information in the event thatiphijecation is required.

Premium Rate Service Providers (PRSP): They provide the SMS and USSD message
aggregation for onward forwarding to the application server. Hi®y provide bulk SMS and

short codes for use on the system.

Location-based pull mobile adverting system:This comprises of the following modules; (i)
User Authentication: This module limits access to system functionality tasteged users and
keeps a record of all transactions for audit and reporting purp@ge€lient and advertiser
registration: This module handles the user registration process.Cli@ht and advertiseprofile
managementThis module allows advertisers and clients to update pihefile information such
as age and gender in addition to the setting and enforcenpantasfy settings such as availability
times as well as the type of users who can accesscth@act information. (ivVBMS and USSD
modules:These modules handle user registration, display the lssroices, symbolic locations,
service and product availability and inquiry statistics todent as well as handle the receiving
of inquiries and sending responses.Adyertisement managefThis module allows the creation

of advertisements, selection of target groups based on lo@attbdemographics, identification
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of relevant advertisements for the client when information reésjaes made and the maintenance
of the demand and supply statistics for products and serviggd.ocation subsystemThis
module facilitates access to physical location informatiammfthe mobile network service
provider, presents a list of symbolic locations to the clienthenUSSD interface and queries
symbolic location names from the database. Bé@jdware: The system requires mobile devices,

an application server for hosting the system logic and databb&5D server and an SMS server.
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Figure 17: Conceptual framework for the USSD and SN location-based mobile advertising application
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These components interrelate as indicated in Figure 18litcerdéocation-based pull mobile

advertising services;

Advertisers register by providing their names, location and
products/services offered

Users register by providine their demoeranhic information and
wovi1o lelDLV‘ UJ lJl\J Vlullls [28L30 8 UVlll\Jslu LIV 11viiiiativil anug
privacy preferences

| | : Advertisers then place location specific ads and specify the type
customers they wish to reach
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Ads are delivered based on their location, demographic
r‘:> characteristics, privacy preferences and the type of information they
are seeking at that time

Figure 18: Location-based mobile advertisement delivery procss

2.10 Conclusion

This chapter presented a discussion on microenterprises, molketimg and location-based
services. A number of current location-based mobile advertisingcapphs were also reviewed.

The theoretical basis and conceptual framework for the study veerera@sented and discussed.

The next chapter will outline in detail the methodology to be usdtedevelopment, prototyping

and evaluation of the SMS and USSD model for location-basednpbile advertising.
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CHAPTER THREE

METHODOLOGY

3.0 Introduction

This chapter discusses the methods that were used in thleglaent, prototyping and evaluation

of theSMS and USSD model for location-based mobile advertising

3.1 Research authorization

As per academic requirements in Kenya, a research perdraraintroduction letter were obtained
from the National Commission for Science, Technology, Innovatiod @ommunication
(NACOST]I), previously known as the National Council for Scienté &echnology (NCST),

before embarking on the fieldwork and model development. They are e se®PPENDIX F.

3.2 Systematic innovation process

The methodology for this study was based on the systematic inmoyaiticess defined by Sheu
and Lee (2011). It comprised of four stages; customer needs apatysiel development,

prototype development and prototype evaluation as depicted in Figure 19.

The original process adopted from Sheu and Lee (2011), did not inckiderations between the
stages. However, in practice these iterations were undertdter the prototype was developed
and after subsequent modifications. The specific methodology usschieve each of the set

objectives is described in detail in sections 3.3 to 3.6.
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- Stage 1 Stage 2 Stage 3 Stage 4
Objectile Customer needs analysis Model development Prototype development Prototype evaluation
Methodology [ Survey ] L Functional Decomposition ] L Rapid Prototyping ’ Goal based Evaluation
/'Y @ 4 @ 4 @ !

A survey report An evaluation
aw(;r;;::ss An application An SMS and report of the
el ! model for SMS USSD location- performance

) ut|||zat|qn and and USSD based pull of the SMS
Deliverables potential of location-based mobile and USSD
location-based pull mobile advertising location-based
adxrl‘zlilsein advertising services mobile
9 services prototype advertising
. among . prototype
microenterprises

Figure 19: Systematic innovation process for the delopment of an SMS and USSD location-based pull robe advertising

application
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3.3 Customer needs analysis survey

A survey was conducted to establish the level of awarengiigation and the factors
influencing potential use of location-based mobile advertisingngmmicroenterprises and

their customers.

3.3.1 Objectives of the survey

The objectives of this survey were therefore;

1. To determine the extent to which microenterprises are agiaaad utilize location-
based mobile advertising.

2. To determine the factors influencing the intention to usmtlon-based mobile
advertising among microenterprises.

3. To examine the relationship between choice of technology, ipeccease of use and

intention to use location-based mobile advertising among microes&spri

3.3.2 Research questions

The survey was guided by the following research questions;

1. What is the level of awareness and utilization of locatiased mobile advertising by
microenterprises?
2. What are the factors influencing the intention to use locdtam®ed mobile advertising

among microenterprises?

3.3.3 Research hypothesis

The following hypothesis was also tested in the survey;
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Ho: There is no statistically significant relationship beswehoice of technology, perceived

ease of use and intention to use location-based mobile advedismgy microenterprises.

3.3.4 Research model

The research model, presented in Figure 20, extends the Techaclgptance model by
including the choice of technology and perceived risk as additfactdrs influencing the

intention to use a service.

Perceived Risk

Choice of Technology Perceived Usefulness Intention to Use

Perceived Ease of Use

Figure 20: Model for intention to use location-based mobile ggications

The model posits that the choice of technology influences pertesk, perceived usefulness

and perceived ease of use which in turn influence the iotetdgiuse a service.

3.3.5 Measurement methodology
In keeping with previous literature on mobile advertising, technotagst and technology
acceptance measurement items for each construct wernepkeThey were tested using a

three point scaleYles, Not Sure, N@nd randomized in the instrument in order to avoid bias.

The following brief description of the proposed location-based mabierting solution was
presented to the respondents in order to delimit the context wittiagh\they were expected

to use in responding to the questions asked.
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“The proposed location-based mobile advertising system will storengoue, mobile phone
number, location and service or product that you offer. This infoomatiill be accessed by
potential clients to access it using an SMS short code servicéauBimess in turn also gets

the mobile contacts of the clients making the induiry

3.3.6 Population

The population for the study comprised of microenterprises in Nakowaty, Kenya. Nakuru
County is a cosmopolitan county with a population of approximateM te2idents 29.7% of
whom reside in urban areas with 70.3% residing in ruralsarBlae rural urban population
distribution differs slightly from the national averages a8%9 and 80.7% respectively (Kenya
National Bureau of Statistics, 1999). Its main urban ceN@kuru town is the fourth largest
urban center in Kenya and is well served by transport and coroation networks. The main
economic activities conducted in the county are in the aguiall tourism, hospitality, retail,
and transport sectors (Foeken & Owuor, 2000), which are simitapose at the national level

(Kenya National Bureau of Statistics, 2013). The county is gugsentative of the country.

3.3.7 Sample size calculation

A sample size of 300 was determined following the guidelineséadet. al,(2012). Their
guidelines indicate that a sample size of at least 300 $silgiea minimum of 5 subjects per

item is required for exploratory factor analysis.
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3.3.8 Sampling procedure

Quota Sampling

The quota sampling method was used in this study given thatnmplisg frame for the

microenterprises was available. The subgroups of microergesgrom which the final sample

was drawn are listed below.

1. Car hire 7. Gardening

2. Carpenters 8. Mechanic

3. Catering services 9. Painting

4. Motorcycle Taxi 10. Photography
(Boda Boda) 11. Plumbing

5. Breakdown 12.Hairdressing

6. Electrical Repairs 13.Taxi

Sample size allocation

14.Transport Hire
15. Veterinarian

16. Health providers
17.Water Suppliers
18. Agriculture

19. Fuel Suppliers

20. Tailor

The number of respondents from each subgroup was computed as shown below

Sample size per subgroups N/H = 300/20 = 15

Sampling method

The distribution of the microenterprises among the population sgsreed to be uniform and

random sampling within the subgroups was used to select respontleatsiumber and

percentages of the respondents selected from each of thewuigypresented in Table 2
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Table 2: Microenterprises sampled

Type of Business Frequency Percent
Car hire 12 4.0
Carpenters 15 4.9
Catering services 15 4.9
Chemist 15 4.9
Motorcycle taxi (Boda Boda) 13 4.4
Breakdown 5 1.6
Electrical Repairs 15 4.9
Gardening 13 4.4
Mechanic 15 4.9
Painting 15 4.9
Photography 15 4.9
Plumbing 15 4.9
Hairdressing 15 4.9
Taxi 15 4.9
Transport Hire 15 4.9
Veterinarian 15 4.9
Video Recording 6 2.0
Health providers (doctor, herbalist, ambulance) 15 4.9
Water Suppliers 15 4.9
Agriculture (extension, tractor hire) 16 5.4
Fuel Suppliers (cooking gas, charcoal, firewood) 14 4.7
Tailor 15 4.9
Total 304 100.0

3.3.9 Instruments

The data for this survey was collected using a questionnaiittee “Factors influencing
awareness, utilization and potential for use of location-bagse mobile advertising’

presented in APPENDIX A.

The information for the various elements in the research atecollected using a number

of items as indicated below.
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Choice of Technology

1.

2.

3.

8.

9.

Type of phone used

| prefer to use simple mobile phones.

| am interested in learning about new technology applications

I only use technologies that | am familiar with.

| only use technologies that are reliable.

| do not use technologies that have failed before.

I would prefer to use the application if it is based on a srtgghnology like SMS
I would prefer to use the system if | do not need to lehoutanew technologies

| would use the application if | do not have to change mobile providers

10.1 would use the application if it works on the technologies | meady familiar with.

11.1 would use it if it was a Java or Android based mobile apjbicat

12.1 would use it if it required internet access

13.1 would use it if it was SMS based

14.1 would use it if it was USSD based.

Perceived Risk

1.

2.

Giving out my personal details to unknown clients is risky.

Getting calls from new clients might interfere with myfpenance with the existing
ones.

Being listed on such a service might associate me \etail activities or crime.

| would prefer to get paid a deposit before going out to meletra.c

| fear that some clients might call and not give me business.

Getting calls from clients at odd hours might interfere withprivacy.

I would use it if it was a Java or Android based mobile apjdicat
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Perceived Usefulness
1. The application can help me increase my profits

2. The application can make it easier to get clients.

Perceived Ease of Use

1. 1 would be comfortable using a new mobile service if thereip.

2. 1 would be comfortable using a new mobile service if | havaugh time to complete
a transaction.

3. lam able to learn how to use new phones on my own.

4. | am able to learn how to use new mobile services on my own.

5. I'would use the application if it takes a short while to learn.

Intention to Use
1. 1 would like to use such an application.
2. You can contact me to test the application.

3. 1'would like to know more about the application.

The questions and scales used in these questionnairesefveee by an extensive literature
survey of similar works that have measured attitude wiglards to the adoption of mobile
technologies. These questionnaires were self administerecharisigred by the researcher in

instances where the respondents were not be able to respond owthei

3.3.10 Pilot study

A pilot study was conducted in order to collect data for useliahility analysis as well as to
test the validity of instruments developed for use in thdyst A total of 30 respondents
comprising of boda boda operators were sampled in the pilotddtiaecollected was used to

determine the reliability of the instrument as well assthigability of the data analysis method
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proposed for the study. The instrument was found to be suitaldelfecting the data required
for the study. However, a number of items in the instrumené removed while others were

modified on order to improve on the reliability of the instrument.

3.3.11 Reliability

Reliability is a measure of the internal consistencyrekaarch instrument as well as a measure
of the degree of homogeneity among the research items intaumbni$'s objective is to assess
whether the instrument would give consistent results in regetsts held at different
locations, subjects and times (Wamuyu & Maharaj, 2011). Thabiitly of the instruments
and the scales to be used in the study was established@rsinigach’s Alpha (Cronbach,
1951). It is a widely accepted measure of internal reltglaind consistency that works by
identifying items in the instrument that have low correlationerder to exclude them from
further analysis. The scale is considered reliable if afpblase to 0.7 or higher (Bollen, 1989).

A reliability coefficient of 0.607 was obtained for the éntion to use scale’ used in this study.

3.3.12 Data analysis

The exploratory factor analysis approach was used to anabyziata collected in order to help
in identifying the structure of the relationships betweenvtr@bles in the study. This helped
in explaining the relationship between them in terms of comuomaterlying dimensions or

factors that influence the level of awareness, utibraand potential for the use of SMS and
USSD location-based pull mobile advertising services (Ev&riDunn, 2001). Data entry,

descriptive, graphical, reliability and factor analysis wase using SPSS version 20 (IBM,
2013). The insights obtained from the customer needs analysis @uoilme subsequent

development of the SMS and USSD model for location-based pull namhittising.
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3.4 Model development

The functional decomposition approach for system analysis anchdeagyused to develop
the SMS and USSD model for location-based pull mobile adegtisFunctional

decomposition focuses on the functions and sub-functions that a systeisito perform and
the interfaces between them. It is a top-down systemi@@went methodology that begins
with the abstract and broad description of the system reqgires, and works progressively to
the particular algorithmic steps that can be translatedcimde (NASA, 2004). The process

followed is outlined in Figure 21

3.5 Prototype development

A prototype is a model of a product or a system in part or in wtakeused to demonstrate
various aspects of the product such as interfaces or furldyoriais used as a ‘proof of
concept’ in order to aid in the development of a product or systfeene no clear approach is
evident. It is used to see if a proposed approach will work@adémonstrate to a user what
the intended system will look like, what it will do and hdwvill work (NASA, 2004). The
rapid prototyping approach depicted in Figure 22 was used imahgdtion of the SMS and

USSD model for location-based pull mobile advertising into a fonat prototype.
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Start Define overall system function
Define specific system

functionality \

Define system components
required to achieve identified

system functionality \

Define interfaces between
identified system components

Describe processes required to

achieve system functionality End

Figure 21: Functional decomposition process by NAS£2004)
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Figure 22: Rapid prototyping by NASA (2004)

3.6 Prototype evaluation

The approach that was used in the evaluation gbtbtype is the ‘Goal-based evaluation of IT
systems as such’. Goal-based evaluation is a teglhand economical evaluation method whose
main objective is to establish whether the protetypeets the set technical objectives (Patton,
1990). Evaluating a system ‘as such’ is an evadunapproach that requires only the evaluator and
does not involve the end users. The evaluatioaraiin this evaluation approach is derived from
the systems requirements specification and desmmigiresented in section 4.2 (Cronholm &

Goldkuhl, 2003).

The SMS and USSD location-based pull mobile adsiadi prototype was evaluated according to

the following objectives.

1. Advertiser registration using USSD:The system should be able to capture the name and
location of the business, service and productsedfeand allow the advertiser to specify

their privacy settings.
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2.

5.

Client registration using USSD:The system should be able to capture client demographic
information such as name, gender and year of birth, to corifitire client's mobile
number is registered with the mobile network service proaddrto generate and send a
PIN to the client.

Placement of advertisements using USS[The system should allow for the input of an
advertisement and selection of the target audience badedation, age, gender or user
inquiry type.

Information search: The system should allow for the initiation of a premitate SMS
from the USSD menu or using a structured SMS with theicggproduct name and a
location. It should obtain the location from the SMS or from the Networkcgepvovider
and send a response comprising of a list of contacts of igensiérvice providers and a
relevant advertisement.

Advertisement selection: The system should allow for an advertisement to betselec

based on the client’s location, age, gender or inquiry type.

3.7 Conclusion

This chapter described the approach and methods that willloevdadl in carrying out the study.

The overall methodology is based on the systematic innovatioegg@nd utilizes a user needs

survey to establish the factors influencing the levelnaraness, utilization and potential for SMS

and USSD location-based pull mobile advertising, the functional demsitton approach for

model development, the rapid prototyping approach for prototype geneid and theGoal-

based evaluation of IT systems as such’ method for ewadu#ite prototype against the set

objectives
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CHAPTER FOUR

RESULTS AND DISCUSSION

4.0 Introduction

In this chapter the user survey results, model, system dgsigotype development process,
limitations, challenges, results of the goal based evaluatidrpossible application areas of the

location-based mobile advertising prototype are discussed.

4.1 Factors influencing the intention to use location-based molei advertising among

microenterprises

4.1.1 Introduction

The use of location-based mobile advertising to deliver context spmédrmation to clients has
the potential to help businesses increase revenues, persafldinegs and reduce marketing
costs. However, there is a lack of adoption of this enmérgeode of advertising among
microenterprises. This study examined the underlying redsottisis lack of adoption using an
exploratory factor analytic study based on an adaptation of ttiendegy Acceptance Model
with the choice of technology as an additional factor. Dats @ollected in a survey involving
304 microenterprises by means of questionnaires. A majorityiabenterprises sampled in the
study were not aware of location-based mobile advertising. stindy findings validate the
technology acceptance model and also reveal that the afdeehnology is an important factor

influencing the intention to use location-based mobile advertisingibgoenterprises.
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4.1.2 Study findings

4.1.2.1 Demographics

The demographic characteristics of the respondents sampled in thargymigsented in Table 3.

Table 3: Demographics

ltem Category Frequency | Percentage | Notes

Age Below 19 years 3 1.0| A majority of
20- 29 years 145 47.7 | respondents sampled
30 — 39 years 135 44.4 | fell in the 20 — 39 years
Above 40 years 21 6.9 | ag€ bracket.

Gender Male 244 80.3| There were more men
Female 60 19.7| sampled than women.

Level of Education Class 8 62 20.4| A majority of the
Form 4 146 48.0| respondents had
Diploma 60 20.1 | diploma level of
Degree 31 10.2 education and below.
Masters 4 1.3

Type of Phone Basic Phone 148 48.7 | Most respondents
Feature Phone 148 48.7| owned basic and
Smart Phone 8 2 ¢ | feature phones.

72



Of particular interest to this study is the observation dhaiajority of the respondents use basic
and feature phones. This validates the observations by Raberi#/ood, (2002), on the access
to technology by microenterprises with respect to mobile phonles. lack of access to

smartphones also limits their access to location-based naabiketising applications developed

for use on these phones.

4.1.2.2 The level of awareness of location-based mobile advertisiagnong

microenterprises

The study established that a majority of respondents, 96.4%weagvare of the concept or term

‘location-based mobile advertising’ as is indicated in Table 4.

Table 4: Level of awareness of location-based mobile advisihg among microenterprises

Response Frequency Percentage
Yes 11 3.6
No 293 96.4
Total 304 100

4.1.2.3 Factors influencing the intention to use location-based mobiladvertising among

microenterprises

The exploratory factor analysis technique was used to idemigyntmber of constructs and
underlying factors in the data collected with regards tptissible adoption intentions of location-
based mobile advertising among microenterprises. Exploratory facatysis is used to explore
the underlying structure of a set of related variables without impagimmgconceived structure on

the outcome (Child, 2006).
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The scale

The 18 variables used in the study are presented and discussed iB.Table

Table 5: Factor Analysis Variables

ot

t

em

Item Description
vl | I will only try using the application if it does not look Determine if complication or the lack of it impacts on usef
complicated intention to use an application.
v2 | I would prefer to use the application if it is based on a simp|determine if respondents prefer technologies perceived fo be
technology like SMS simple.
v3 | I would prefer to use the system if | do not need to learn aljddetermine if respondents prefer to use familiar technolodies
new technologies to access an application.
v4 | | would use the application if | do not have to change mobileDetermine the extent to which respondents are ready or
providers to change providers in order to use an application.
v5 | I would use the application if it takes a short while to learn.| etenine how patient respondents are likely to be when
comes to learning how to use an application.
v6 | | would use the application if it works on the technologies | [@Determine if respondents prefer to use already familiar
already familiar with. technologies.
v7 | The application can help me increase my profits Determimspiondents think the application can help th
to increase their profits.
v8 | The application can make it easier to get clients. Deterifmiaspondents think the application can make i
easier to access clients.
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Item

Description

\174

he

the

roid

if it

—

it

v9 | Giving out my personal details to unknown clients is risky. Dater if respondents think the application can expos
them to risks.
v10 | Getting calls from new clients might interfere with my Determine if respondents fear that existing clients might
performance with the existing ones. inconvenienced by new clients.
v11 | Being listed on such a service might associate me with illegdbetermine if respondents fear being associated with illegfl
activities or crime if it is misused. activities and crime as a result of using the application.
v12 | | would prefer to get paid a deposit before going out to meegt@etermine if respondents have doubts on the trustworthipess
client. of the clients that they get from the application.
v13 | | fear that some clients might call and not give me business.  erieie if respondents have doubts on the reliability of
clients that they get from the application.
v14 | Getting calls from clients at odd hours might interfere with metermine if respondents are concerned for their privacy
privacy.
v15 | I would use it if it was a Java or Android based mobile Determine if respondents are aware of what Java or And
applications applications are.
v16 | | would use it if it required internet access Determinespomdents are ready to use the application
requires internet access.
v17 | I would use it if it was SMS based Determine if respondentseaity to use the application if
requires SMS.
v18 | I would use it if it was USSD based. Determine if respondertseady to use the application if

requires USSD.
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Model fitting

The factorability of all 18 items on the scale was exatharad it was observed that all items
with the exception of one were correlated with a cor@batpefficient of at least 0.3 with other
items (See Table 13). The uncorrelated item was remowedthre scale. The Kaiser-Meyer-
Olkin measure of sampling adequacy was 0.740, above the comraocoiymended value of
0.6, and Bartlett’s test of sphericity was significarft((36) = 1639.578p < .05) (See Table
14). The diagonals of the anti-image correlation matrix \ase all over 0.5 (See Table 15).
The communalities of the items were also above 0.3 indgdhat the items shared some
common variance with other items (See Table 16). Faot@lysis was thus deemed suitable
for the remaining 17 items.

A total of 6 factors, with an Eigen value of 1 and aboveaevextracted initially from the
resulting scale by means of the principal component analyseselfactors explained 63% of

the variance in the intention to use location-based mobiletiging (See Table 6).

Table 6: Initial extracted Eigen values

Component Initial Eigen values

Total % of Variance Cumulative %
1 3.98¢ 23.46° 23.46°
2 2.61¢ 15.40¢ 38.87:
3 1.79i 10.57: 49.44.
4 1.23( 7.23¢ 56.67¢
5 1.12¢ 6.62¢ 63.30¢

The initial factors and factor loadings extracted are presémf€able 17. All 17 items in the
scale had a factor loading of above 0.4. However, items#® and v10 that loaded strongly
on factor 4 and 5 were eliminated from the analysisegdid not achieve the minimum of 3

items per factor desired for the study and were difficuibterpret (See Table 17).
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Final model
A principal components factor analysis of the remaining Isteising Varimax rotation was
conducted and three factors, presented in Table 7, explainingob@he variance, were

extracted.

Table 7: Final extracted Eigen values

Component Initial Eigen values
Total % of Variance Cumulative %

3.67¢ 26.25¢ 26.254
2.58¢ 18.49¢ 44.750
1.63i 11.69: 56.443

The Varimax rotation provided a good factor structure with aoritgjof items having a
primary loading of 0.5 and above. Only one item, No 3, hadssdoading of above 0.4. The

factor loading matrix for the final solution is presented ibl&a3.

Factor interpretation

Factor 1:

This factor accounted for 26% of the variance in the interibomse location-based mobile
advertising among microenterprises. It appears to be a cdmpasior that comprises items
related to convenience, benefits and riskC@nvenience:Respondents indicated that they
would be willing to use the proposed application if they would nothaired to learn about
new technologies, change mobile service providers or havepticy interfered with. (ii)
Risk: The fear of being called and not getting the business frolera as well as the desire
to get a deposit before going out to meet a client imply thatenterprises are concerned
about the risk associated with using the proposed servigeBéiiefits: Microenterprises

expressed interest if the proposed application could help thepasetheir profits and not
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interfere with service delivery to the existing clientfhese items and the factor were
collectively labeledPerceived Usefulness

Factor 2:

This factor accounted for 18% of the variance and it glezaptured the items related to
perceived ease of use of the proposed location-based mobiltisidgesolution. Respondents
indicated that they would consider using the application iflindit look complicated, if it was
based on a simple technology like SMS and if it worked on teobied that they were familiar

with. This factor was labeledPerceived Ease of Use

Factor 3:

This factor accounted for slightly over 11% of the varianoee i relates to the choice of
delivery medium. The items in this factor related to the efsvarious technologies such as
Java, Android, USSD and the Internet for the delivery ofptioposed solution. Additionally
the aspect of risk also emerged in the concern that calatsts might be revealed to unknown

clients. This factor was labelé&@hoice of Technology’
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Table 8: Final rotated factor solution

Factor

ltem 1 2 3

| fear that some clients might call and not give me business. 0.811 -0.044 -0.067
| would prefer to get paid a deposit before going out to meet a client. 0.714 -0.056 -0.349
Getting calls from new clients might interfere with my performanch thi¢ existing ones. 0.637 0.066 0.420
| would prefer to use the system if I do not need to learn about new technologies 0.551 0.300 0.372
| would use the application if I do not have to change mobile providers 0.547 0.266 0.360
Getting calls from clients at odd hours might interfere with my privacy. 0.523 0.175 0.384
The application can help me increase my profits -0.612 -0.021 -0.096
| will only try using the application if it does not look complicated 0. 0.824 -0.082
| would prefer to use the application if it is based on a simple technology like SMS 0.768 0.024
| would use the application if it works on the technologies | am already famitia 0.069 0.728 0.217
| would use it if it was a Java or Android based mobile applications 0.00®064 0.779
| would use it if it was USSD based. 0.146 -0.363 0.707
Giving out my personal details to unknown clients is risky. 0.027 0.188 0.570
| would use it if it required internet access 0.084 -0.628 0.479
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Scale reliability

The internal consistency of the overall scale dredindividual factors was examined using
Chronbach’s alpha. A score of 0.669 was obtaioedhie final scale comprising of 14 items.
A score of 0.680 was obtained for perceived usefgn0.751 for ease of use and 0.648 for
choice of technology. No increases in the alphaesfor any of the factors could have been

obtained by deleting any of the items from the eeipe scales (See Table 9).

Table 9: Descriptive statistics for the intentionto use location-based mobile advertising

scale (n=304)

No. of M (SD) Skewness Kurtosi  Cronbach’s
items S a
Perceived usefulness 7 10.79(2.72) 1.692 2.413 0.680
Perceived ease of use 3 6.03(2.51) -0.019 -1.492 0.751
Choice of technology 4  5.54(2.04) 0.233 -1.165 0.648

Tests of normality

The skewness and kurtosis scores for the compuotaeéswith the exception of the Kurtosis
for perceived usefulness were within the acceptéiblés of +/- 2 for the assumption of
normality (See Table 9).

Table 10: Tests for normality

Kolmogorov-Smirnov Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
Choice of Technology 0.15< 304 0.00C 0.89¢ 304 0.00C
Perceived Usefulness 0.31¢ 304 0.00C 0.71¢ 304 0.00C
Perceived Ease of Use 0.22z 304  0.00C 0.822 304 0.00C

a. Lilliefors Significance Correction

The Shapiro-wilk and Kolmogorov-Smirnov tests formality also confirm that the composite
scores were normally distributed and thus suitidslparametric statistical analysis (See Table

10).
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4.1.2.4 Relationship between choice of technology, percevease of use and intention

to use location-based mobile advertising among mioenterprises

A correlation analysis between the identified fastwas also conducted and is presented in
Table 11. Significant positive correlations wererid to exist between choice of technology
and intention to use (0.498= 0.01), choice of technology and perceived usefsd (0.253%

= 0.05), and perceived usefulness and perceiverleasse (0.268 = 0.05). Intention to use
and perceived ease of use had a significant wegétive correlation (-0.134% = 0.05). The
same applied for the relationship between choicedinology and perceived ease of use (-

0.173,# = 0.05). The relationship between perceived useid and intention to use was not

significant.

Table 11: Factor score correlations

Perceived
Intention  Choice of Ease of Perceived
touse Technology use Usefulness

Intention to use Correlation 1 0.490** -0.134* -0.074
P value 0 0.019 0.199

Choice of Technology Correlation  0.490** 1 -0.173* 0.253**
P value 0 0.002 0

Perceived Ease of use Correlation -0.134* -0.173** 1 0.268**
P value 0.019 0.002 0

Perceived Usefulness Correlation -0.074 0.253**  0.268** 1
P value 0.199 0 0
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4.1.3 Discussion

4.1.3.1 The level of awareness and utilization of locatiotrased mobile advertising by

microenterprises

Majority of the microenterprises in this study we aware of and did not use any location-
based mobile advertising applications. This iseeing with previous findings on their low
level of awareness, access to and utilization dirtelogy and information systems (GDRC,

2008; Roberts & Wood, 2002).

4.1.3.2 Factors influencing the intention to use location-ased mobile advertising

among microenterprises

Results from the exploratory factor analysis resdathat there are three main factors
influencing the intention to use location-based ieohdvertising among microenterprises;
choice of technology, perceived ease of use andeped usefulness. However, risk, as
proposed in the research model did not emerge ataradalone factor but rather was
significantly correlated with convenience (0.3#% 0.01) and benefits (0.186= 0.01). This

could imply that the subjects were willing to takgher levels of risk if the convenience and

benefits were significant enough (See Table 20).

These findings concur with those of Forsythe, IShannon, and Gardner, (2006), and Lee,
(2008), with regards to the tradeoff between pe&sxkibenefits and risk in the adoption of
various technologies. The low correlation betwdsk and benefits can also be attributed to
the inverse relationship between the two factoesgablished by Slovic, (1994) and Alhakami,

(1998).
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4.1.3.3 The relationship between choice of technology, pegived ease of use and

intention to use location-based mobile advertisingmong microenterprises

The study sought to establish if there was a $itzlly significant relationship between choice
of technology, perceived ease of use and the iotetd use location-based mobile advertising
among microenterprises. Correlation analysis cotedlioetween the scores of the items in the

various factors revealed that;

o Choice of technology had the highest significantaation with the intention to use
the proposed location-based mobile advertisingtieoiu

o Significant correlations were also found to be predetween the choice of technology
and perceived usefulness as well as perceivedlnssiand perceived ease of use.

0 The relationships between choice of technology perteived ease of use, and that
between intention to use and perceived ease ovesenegative.

o There was no significant relationship between tlecg@ved usefulness and the

intention to use in this study.

The significant correlation between the choice efhhology and the intention to use the
location-based mobile advertising service confirrtieelhypothesis that choice of technology

does influence the intention to use a service odyct.

The lack of a significant correlation between pasee usefulness and the intention to use is
significant and warrants an explanation or a hypsith The subjects in the study were only
given a description of the proposed system. Thetgres that followed were mainly testing if

they would like to try using the application. Withis in mind, they only expressed their desire
to investigate or consider if the said applicattonld be useful to them. It is possible that their

perception of usefulness could not be fully fornrethe absence of an actual use of the system.
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A stronger relationship between the perceived e&sse and intention to use as opposed to
that between perceived usefulness and intentiarseéomplies that perceived ease of use is a
better determinant of the intention to use a systéms finding concurs with that of Ramayah
and Ignatuis (2005) who established that percedaess of use, and not perceived usefulness,
is a better determinant of intention to use. Thatire importance of perceived ease of use in
relation to perceived usefulness is further em@easby Gefen and Straub (2000) when they
assert that even if a user thinks that an IT arttite system might be useful often times they
fail to adopt it if they perceive that the useifficllt. Rose and Fogarty (2006), also found that
the relationship between perceived usefulness atehtion to use were not significantly

related with respect to the adoption of self serldanking services.

4.1.4 Enhanced Technology Acceptance Model (E-TAM)

Based on the findings from the study the initisde@ch model was refined and an enhanced
technology acceptance model incorporating choicéechnology has been proposed. The

model is presented in Figure 23.

Figure 23: Enhanced Technology Acceptance Model (EAM)
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The model posits that choice of technology in addito perceived ease of use and perceived
usefulness influence the intention to use a tedyyobased solution. Additionally, perceived
ease of use is also influenced by the choice dinglogy. Perceived usefulness is influenced

by perceived risk, perceived benefits and convexgien

4.1.5 Conclusion

The findings of the survey lead to three main cosions:

1. A majority of microenterprises sampled in the stadg not aware of location-based
mobile advertising.

2. The intention to use location-based mobile adviegissmong microenterprises is
directly influenced by the choice of technologyrgedved ease of use and to a smaller
extent, the perceived usefulness of the service.

3. The choice of delivery technology is a significéatdtor in the intention to use location-

based mobile advertising services among microenseg

4.2 An SMS and USSD model for location-based mobile advtising

4.2.1 Introduction

This section discusses the process that was fotlomwéhe development of the final model for
location based mobile advertising using SMS and DISBhe functional decomposition
approach comprising of 5 steps described in sexttbf.2 up to 4.2.6 was followed in the

development of the model.

4.2.2 System Objectives

The SMS and USSD LBMA is a platform for linking lnssses and potential clients in

instances where the only medium of communicatiovoise, SMS and USSD. This kind of
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scenario can be occasioned by the lack of accemdvienced geo-location technologies such
as GPS and Bluetooth, the lack of phones with dipadto use these advanced geo-location
technologies, and the lack of resources to devehojpuse LBMA based on these technologies.
The proposed solution thus provides an option tmifesses who are faced by these kind of
circumstances as well as potential clients who matybe able to access LBMA that require

either GPS, Bluetooth or internet access.

4.2.3 System functionality

4.2.3.1 User authentication and security

The proposed model will ensure that all usersegestered before allowing them to access any
of the system functionality. All successful and wewessful attempts to access system
functionality in addition to all responses senthe users will also be recorded for reporting

purposes.

4.2.3.2 User registration
All users will be required to register prior to assing any of the system functionality. For
potential clients, name, age, national ID numbet gander, are required. Businesses will

additionally be required to provide their locatemd products/services offered.
There are two options for the registration process;

0] Self-registration where users provide their details and are auicaibtregistered.

This approach is prone to abuse if users provikle ¢a invalid details, and

(i) A mediated registratioprocess where users will be required to fill registration
form and provide a copy of a valid identificatiomocdiment as proof of identity. The
signed registration form can also serve as evidehaser opt-in which is important

for mobile based services.
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Utmost care will have to be taken at the entry paoiithe system to ensure that those registering
provide valid identification details and that thase who they claim to be. To this end, the
registration process can also be enhanced to eethat users be vetted or recommended by
authorities or business associations in the casseofice and product providers. The
involvement of mobile service providers in the sdgition process can also be instrumental in

verifying the identities of users from their prestixg user records.

4.2.3.3 User de-registration
The de-registration process can be either voluntaingre the user opts out or forced, where

the user is blocked from using the system for weri@asons such as crime or user complaints.

4.2.3.4 Information search
The system will allow registered users to searcipfoviders of goods and services at locations
of their choice through a USSD drill-down menu. Tiesults of successful information

searches will be sent to the users by SMS.

4.2.3.5 Placement of advertisements

The system will allow registered users to placeestisements that will be appended to the
SMS sent to users with the results of successfafrimation searches. The system will allow
the user to specify the target audience basededndmographic characteristics such as age

and gender, their location as well as the natutbetearch that they will have conducted.

4.2.4 System components

The system comprises of four main components dsstlibelow and presented in Figure 24.

1. Users: There are two main types of users;

a. Clients: These are individuals seeking for services anoduymts from

businesses. They are interested in obtaining thkilencontacts of possible
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providers in order to contact them. The informatibay require is preferably
location specific. They are also the target of atisers who profile them based

on their age, gender, location and type of ingthat they are making.

b. Providers: These are enterprises who wish to make theititotgoroducts and
services known to potential clients. They are abte to specify the kind of
clients they wish to serve in terms of age and gead well as the times they
wish to be contacted. They also get the contactdl btential clients to whom

their information has been sent.

2. Mobile network providers: Their infrastructure is used to transmit SMS arfsiSD

messages.

a. Base stationsThese are mobile network components that are re&ssages to
the system through the mobile network from the 'ssapbile phone. They also
relay the messages from the system through thelenobtwork to the user’s

mobile phone.

b. MSC/VLR/HLR: The Message Switching Center (MSC) performs user
registration and authentication on the mobile nekves well as location updates.
The Home Location Register (HLR) and Visitor LooatRegister (VLR) keeps
a record of the mobile networks subscribers asagthose from other networks
respectively. These components enable the mobilgonke service provider to

identify and locate the mobile user in order toveghem and deliver messages.

c. USSD server:The USSD server handles the two way transmissi@i &/SSD
communications as well as session setup and maimterbetween the user and

the system.
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d. SMSC: The SMS Center (SMSC) manages the receipt, st@aagelelivery of

SMS messages.

3. Premium Rate Service Providers (PRSP):They provide Application Programming
Interfaces (API) to clients to facilitate their ass to the SMS and USSD messages
aggregated from the mobile network for onward maigsion to the application server.

They also provide bulk SMS and Short codes forarsthe system.

4. Location-based SMS and USSD mobile advertising sysh
This is the core of the architecture and it congwisf the following major components;
a. User authentication: This module has two core functions; (i) ensurimat only
registered users access system functionality, ignmeégording all system access

activities for reporting purposes.

b. Client and provider registration: This module handles the capture and

recording of user details at the point of entryvadl as provider registrations.

c. Location module: This module presents a list of symbolic locatitmglients
on the USSD interface and queries the symbolictimeanames from the
database. Optionally, the module can also be erldaiocsupport network based
geo-location with the support and cooperation @ mhobile network service

provider.

d. Core application logic: This module contains the logic required to receind
processes user requests, perform database seanthesturn results in the form
of an SMS to the client. It also sends out an SMth whe potential client’s
contact to businesses whose information has besnose. The module also
handles the presentation of the drill-down menugHe information search and

advertisement processes.
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e. Databases:The system maintains four main databases; (i) Udegs database
that keeps a list of all users registered to acttessystem, (ii) the providers
database keeps a record of all users who providdsgand services and their
locations, (iii) the products and services datalihatkeeps a master list of all
types of products and services that can be offaradl(iv) the symbolic locations
database that keeps a list of location names ®iruprovider registration and
information search. The system has a number oftiaddl transactional

databases that keep records of user access anmhation searches.

4.2.5 Interfaces between system components

There are two main methods that will be used terfate between the system components;

® SMS and USSD for two-way communication between ubker and the system
through the mobile network, and

(i) An Application Programming Interface (API) for rietral of messages from the
mobile network and PRSP servers by the system.eTimsrfaces and how they

relate to the system components are presentedjime=24.
4.2.6 Processes required to achieve system functionality

The rapid prototyping approach discussed in se&idmand depicted in Figure 22 was followed

in developing a functional system from the modedidied in Figure 24.

Gather requirements: The requirements for the proposed system werereddrom
literature and refined using results from the ssBvey presented in section 3.3.
Quick design: The system processes described in section 4.2s3translated into
flow charts. A database was then designed basethemproposed processes and

flowcharts.
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Build prototype: A prototype was then built using PHP programmiagguage, the
MySQL database and hosted online on a domain wegeired as part of the
development process. A USSD testbed was then a&chuiv test the system
functionality. A bulk SMS account was setup for usesending messages during the
testing period.

Evaluate and refine requirements: The system requirements were refined on an
ongoing basis using feedback from the system dpuwedmt, deployment and testing
process.

Design, code and test final product: Once the requirements were found to be
satisfactory a final version of the system was detegd and tested with real users in a
pilot study. Feedback from this stage informed sadditional development and

refinement of both the model and system.
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Figure 24: USSD and SMS location-based mobile adwesing application architecture
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4.2.7 Conclusion

This section discussed the 5 stage functional decompositionsprtitat was followed in the
development of the model for location based mobile advertisangg SMS and USSD. The
process involved the definition of system functionality, thecdption of the specific components,
a discussion on the interfaces between the various components @unttirenof the process to be

followed in transforming the model to a working application.

4.3 Design and testing of the location-based SMS and USSD migbadvertising system

4.3.1 Introduction

The main objective of this study was to examine thetjoedulity of delivering location-based
mobile advertising services using SMS and USSD. A conceptu@el to graphically describe the
system was developed with input from existing models in litezaduch as the GPS and SMS
based vendor tracking system by Dawood, Jackson and Yew (2010) andS&k48i by
(Safaricom Ltd) (2014). The model incorporates four main compongetsjsers, the mobile
network service provider, the premium rate service providerstlamdocation-based mobile
advertising system. This section presents the system angiclatabase design. In addition, the

testing results and an evaluation report of the prototype sogedsented.

4.3.2 System overview

There are four main functions of the system; user reg@trgirovider registration, information

search and advertisement. An overview of the system is ddpicFigure 25
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4.3.3 User and provider registration process

The registration process is the entry point into the systeancaters for the two types of system
users, namely; clients and businesses. Clients regisf@obiging their name, age, national 1D
number, mobile phone and gender. Businesses, in addition indicate thé pypdutt or service

that they offer. The user registration process is outlindélgure 26 and the provider process in

Figure 27.

4.3.4 Information search process

The information search process, outlined in Figure 28, iopedd using a USSD drill down
menu. The USSD menu guides the user in the selectionawfatidn and a product or service
before triggering an SMS to the user with the result. Theitotaformation used for the system
is not real-time; rather, it consists of a list of records database that is matched against a user’s
inquiry. The SMS sent to the user can contain up to 5 contacksrdified and available providers

in the form of;name, mobile number

4.3.5 Advertisement placement process

The advertisement placement process, depicted in Figure 29s a#égigtered users to select the
location, type of inquiry and user profile type (age and gendesgrid their information to. Once

these criteria have been selected then they placeatihesrt.

4.3.6 Advertisement delivery process

The advertisement delivery process in turn checks for matadnitggia in terms of user profile
(age and gender), location and type of inquiry in order to appgerativertisement to outgoing

messages sent to users. The process is outlined in Figure 30.
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4.3.7 Entity relationship diagram

The entity relationship diagram for the system is presentédjure 31. It comprises of 11 tables
that contain five main types of information;

i. User and provider information: Ibs_user, Ibs_gender and Ibs_providers.
ii. Product and service information: Ibs_category and Ibs_product.

iii. Location information: Ibs_county and Ibs_location.

iv. Transactional information: Ibs_register and Ibs_search.

v. Advertisement information: Ibs_advert, Ibs_target
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Figure 25: Flow chart of the LBMA system
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Figure 29: Advertisement placement process
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Figure 30: Advertisement delivery process
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Figure 31: Database schema
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4.3.8 Proof of concept

4.3.8.1 Development tools and environment

A program was developed to implement the USSD and SMS Inardmcation based mobile
advertising. The program was developed using the PHP prograniamguage and the MySQL
database for data storage and retrieval. The developmenbranent was the Windows 7
operating system using the Adobe Dreamweaver CS3 IDE. Taeh&pwveb server was used to

host and test the system locally.

4.3.8.2 Testing environment

The system was then hostedwww.bespokesystems.co.ke/aldfor testing purposes. A USSD

test bed and a bulk SMS account were obtained Wwarw.africastalking.confor live testing of

the system. The purpose of the test bed and bulk SMS account wabl®e foeshield users from

incurring any costs during the piloting phase.

4.3.8.3 User registration process

The registration process begins with the capture of useisdesing a registration form. These

details were then keyed into the system using the web ingarfdéigure 32.
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Figure 32: Web interface for user registration

The PHP code that processes the form input is presentestimgLl

Listing 1: User Registration

/I Instantiate the user classes
$User = new User($CON);
$Gender = new Gender($CON);

/[Format the phone number
$phoneNumber = "254".$ POST['Mobile’];

/I Set the class variables with the POST variables
$User->setFName($_POST['FName');
$User->setMName($_POST['MName'));
$User->setSName($_POST['SName');
$User->setNational_ldentityNo($_POST['National_IdentityNo']);
$User->setYearOfBirth($_POST['YearOfBirth]);
$User->setGenderID($_POST['GenderID');
$User->setMobile($phoneNumber);
$User->setRegistrationDate(date('Y-m-d H:i:s"));
$User->setPhoto($filename);
$User->setConfirmed('N");
$User->setConfirmationDate('0000-00-00 00:00:00%;

/I Save the user details
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$User->Save();

/l Compose the user message upon successful registration
$UserMessage = "Hello ".$_POST['FName'].". You have begistezed on NIPATE. Kindly
Dial *384#9870# and select option 2 to confirm your registration. THanks

/I Create a new instance of the SMS gateway class
$gateway = new AfricaStalkingGateway($username, $apikKey);

//Send an SMS to the user asking them to confirm their regfration
$results = $gateway->sendMessage($phoneNumber, $UserMessage);

Once the user details were saved, an SMS was sent tséheasking them to confirm their

registration as shown in Figure 33 and Figure 34. A successgfistration is confirmed as shown

in Figure 35.
| | |
[ i [ &

Figure 33: User registration ~ Figure 34: Top level USSD  Figure 35: User registration

information SMS menu confirmation

Upon confirmation users can then proceed to search for infornati@gister as a provider.
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4.3.8.4 Provider registration process

Once a user is registered they then proceed to register themselves to psevideesof their choice as illustrated in Figure 36.

T#

“*384#9870

| | | | |
254720780468 You must be - Please
1 Message
2 1. Nakuru
3 1 2. Kisumu
# 4 3 2 3. Mombasa
5. De-Register 3 4. Muranga
4
Options ~ Save  Clear [ Answer Exit Options  Send  Clear [ Answer Exit [ Answer Exit
3.
| ] ] ]
- Please - Please - Please
1. Nakuru 1 1. Boda
2. Njoro 2. Domestic 2. Taxi 1
3. Naivasha 3 2
4. Molo 3
4

Figure 36: Provider registration process
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4.3.8.5 Information search process

Once a user was registered they could then search for information on the syifitestrated in Figure 37.

I I I I
- Please - Please
1 Message
2 1. Nakuru 1. Nakuru
3 2. Kisumu 2. Njoro
* # # 4 1 3. Mombasa 3. Naivasha
5. De-Register 4. Muranga 4. Molo

T Options  Send  Clear [ Ao xit] [ Answor Exit]

“*384#9870 - - - -

1.
L] L] L] L]
- Please - Please
1. Transport 1. Boda Mary 0722995544 Mw irigi
2. Domestic 2. Taxi 0733448833 Moses 077454545
3

Answer ——Exit [ Answer Exit] it Oplons —Roply —Back

) ) )

Figure 37: Information search process
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The identified providers were also notified about the sucaesgbrmation search as shown in

Figure 38.

Figure 38: Provider notification
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4.3.8.6 Advertisement placement

Registered users can place advertisements using the USSD menu as is dedonbed be

I I I
- Please - Please - Please
1
2 1. Nakuru 1. Transport A. Al
3 2. Kisumu 2. Domestic 1.18 - 26
* # # 4 3.Mombasa 3 2.26 - 30
5. De-Register 4. Muranga 3.31-40

“*384#9870 - - - -

(4

I I I I I
- Please - Please - How - Your
Message
A.All A. Al
1. Male 1. Clients
2. Female 2. Providers

TR T Optiors _Send  Cloar TR T

) ) ) )

Figure 39: Advertisement placement process
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4.3.8.7 Advertisement delivery

The advertisement is selected using the location, inquiy &nd user profile settings specified

by the advertiser as shown in Listing 2.

Listing 2: Advertisement selection process

/I Get the user profile

$SQL_User ="SELECT * FROM lbs_user WHERE ID = ".$UserID."
$RESULT _SET User = mysqli_query($CON,$SQL_User);

$RESULT _SET_ARRAY_User = mysqli_fetch_assoc($RESULT_SET_tJser)

$age = getAgeVal (JRESULT_SET_ARRAY_User['YearOfBirth]);
$agebracketlD = getAgeBracketIDUser($CON,$age);

/I Get the user inquiry

$SQL_Search ="SELECT * FROM Ibs_search WHERE SessiordlBSessionID." *;
SRESULT_SET_Search = mysgli_query($CON,$SQL_Search);
$RESULT_SET_ARRAY_Search = mysqli_fetch_assoc($RESULT_SEArcBg

/I Get the advert
$SQL = "SELECT  * FROM lbs_advert WHERE (CountylD =
"$RESULT_SET_ARRAY_Search['CountyID]." OR CountylD ="'A") ANDategoryID =
"$RESULT_SET_ARRAY_Search['CategoryIlD']." OR CategorylD =A") AND
(AgeBracketlD = ".$agebracketlD." OR AgeBracketlD = 'AAND (GenderlD =
"$RESULT_SET_ARRAY_User['GenderID']." OR GenderID = 'A") ANQargetlD =
".$TargetlD." OR TargetlID = '3") AND Sent < Number AND Blate <> '0000-00-00
00:00:00' ORDER BY EntryDate ASC "

SRESULT_SET = mysqgli_query($3CON,$SQL);
$RESULT_SET_ARRAY = mysqli_fetch_assoc($RESULT SET);
$RESULT_SET_NUM_ROWS = mysqli_num_rows($RESULT_SET);

if SRESULT_SET_NUM_ROWS>0) {
do {
if (getAdBalance($CON,$RESULT_SET_ARRAY['UserID]) >0) {
I/l Keep count of the number sent so far
$SQL_UPDATE = "UPDATE Ibs_advert SET Sent = Sent + 1BRH ID =
"$RESULT_SET_ARRAY[ID]."";
$RESULT_SET_UPDATE = mysqli_query($CON,$SQL_UPDATE);

/| Keep a record of the actual advertisement, the date iseand the recipient
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$SQL_INSERT = "INSERT INTO Ibs_sentads (UserlD,AdvertiDid®ent)
VALUES (".$UserID.",". $RESULT_SET_ARRAY[ID".",".date("Y-rd H:i:s").") "

$RESULT_SET_INSERT = mysqli_query($CON,$SQL_INSERT);

updateAdbalance($3CON,$RESULT_SET_ARRAY['UserID");

/I Return the advert found
return SRESULT_SET_ARRAY['AdvertT;
break;
}
} while (SRESULT_SET_ARRAY = mysqli_fetch_assoc($RESULTTHE
} else {
return ";
}

The advertisement is appended to the SMS message refultimgn information search as shown

in Figure 40.

077889911 Moses
077889911 Moses 077889911

Reply  Back

Figure 40: Advertisement delivery

4.3.8.8 User de-registration

The user is allowed to opt out of the service by following theesszpiof steps outlined in Figure

41. A successful de-registration takes away their abilitgetarch for information as well and

removes any products and services that they have registqrexi/ide.
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-registered
Message

1
2
* a
# # 5. De-Register 5
[ Exit Options  Send  Clear [ Answer ___Exit]
“*384#9870 (B > Chos —

Figure 41: User de-registration process

4.3.9 Performance evaluation

This aspect of the evaluation was purely technical in nature and gowegtamine how robust the
solution was. Two evaluation measures, system responsivenessstard dependability, adopted
from the work of Rahimian and Habibi, (2008), were used touatlthe performance of the

system.

4.3.9.1 System responsiveness

The system responsiveness was tested using the average ok from when a user initiated
the process by dialing the short code up to the time the SMS with dnmatfon was received. A
total of 100 information search trials were conducted and themsyathieved an average process
time of 22 seconds. The average hop time was 4.4 seconds wasdtigher than the average of

two seconds indicated by Sanganagouda (2011).

The higher average hop time observed can be attributed tddii®aal time taken to query the
MySQL database for the display of menus and the information searctai@dimse in use for the

prototype was not indexed and optimized due to time constraiisddvelopment of a more
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optimal and efficient database design can be pursued in the futorprive the response time in

light of the higher transaction levels anticipated for comrakapplications.

4.3.9.2 System dependability

The dependability of the system was measured by the pereeasitames it failed to complete the
information search process during the testing exercise. Outotélaof 100 trials 6 did not end
successfully constituting 6% failure rate. This rate diifaioccurred due to bugs and system
errors on the prototype as well as timeouts attributededithe it took to query the database.
Extensive system testing prior to a commercial rollout cdp teeeliminate errors attributed to
programming errors. A more optimized database would help to rékdeicpiery time in order to

prevent the USSD session timeouts during information searches.

4.3.10 Conclusion

In this section an SMS and USSD location-based mobile asimgrtsystem prototype was
designed, implemented and tested successfully. The resultsieosystem test show that it is
indeed feasible to deliver location-based mobile advertisiitigout having to use relatively

advanced positioning and system access technologies such aBl@&R&th, RFID and WAP.

4.4 Pilot study of the location-based SMS and USSD pull mobiledvertising system

4.4.1 Introduction

The purpose of this study was to develop a location-based mdbietiaing system based on
SMS and USSD. The objective of the proposed system is tdeehasinesses to register and
indicate what products and services they have to offer. Users alstereg the system and use a

USSD drill down menu to identify products and services at tloeations. If the desired
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information is found the system sends it to the user inNM8.J he system is accessed purely

using a USSD menu for all functions.

4.4.2 Sample selection

A pilot study was conducted to test the system functionatitito explore any issues surrounding
user acceptance. An initial target of 50 Boda Boda (Mottegyexi operators were selected to
represent service providers. Boda Boda taxis were selected béoaysee easy to find and their
services are in high demand. The locations identified weaagM and Mercy Njeri in Nakuru

county, Kenya. These locations were chosen because they wessible and had a sizeable
number of these boda boda operators. A total of 100 customers wesmhasdlected from the

localities between the two shopping centers for one masone#hey often require the services of
the boda boda operators but these operators are often statidghedslabdpping center and not in

the residential areas.

4.4.3 Piloting procedure

The procedure for the pilot study is outlined below;

1. Interview Boda boda operators on their willingness to pastei in the pilot.

2. Perform a system demonstration.

3. Register willing boda boda operators to use the service.

4. Identify and interview customers looking for boda boda taxis on Wikingness to use
the service.

5. Register those willing to use the service and guide them ondsgatch for information.

6. Allow them time to search for information and subsequently useethies.

7. Interview the users were later on phone to get post usageafdedi the service.
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8. Interview Boda boda taxi operators on phone to get post usage feediblaelservice.
The materials used for the pilot study of the system caaurelfin APPENDIX D.
4.4.4 Pilot study report

4.4.4.1 Duration

The first pilot study was carried out over a period of 2 wegks- (13" July 2013)

4.4.4.2 Clients

A total of 55 potential clients were approached to registethie service. Their views, presented

in Table 12, were sought for after a demonstration of the systection.a

Table 12: User views on LBMA prototype

ltem Yes No

| would like to use the servic 98.2% 1.8%
| fear that criminals could pretend to be clients or provi 25.5%  74.5Y%
| fear that providers / clients might not materia 12.7%  87.3%
| fear that | might noafford the servic 25.5%  74.5%
I am willing to pay for the servic 98.2% 1.8%

Most respondents, 98.2%, expressed a willingness to use the serviag@rynof them were not
afraid of the various risks presented to them. Those who did natrieanal activities comprised
74.5% of the respondents. The fear of providers or clients not shoywimgs not a concern to
87.3% of those interviewed and 74.5% did not fear the cost cfeitvéce. A majority of them,
98.2%, were also willing to pay for the service with 40% iatiigy willingness to pay KES 10

(USD 0.1) and 35% willing to pay KES 5 (USD 0.05) as shown in Eigar
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Figure 42: Amount clients are willing pay for the LBMA service

Security: The potential users of the system expressed corfoertheir security. They were
concerned with the providers registered on theesysare they real or could they be criminals in
disguise? The users interviewed proposed that pemsishing to provide services be vetted by
their various business associations or the govemhmeaddition to providing valid identification

documents at the time of registration.

Cost: Potential clients did not appear to have greateors about the cost of the service. The
price of the service, according to a majority ath) would have to reflect the value or convenience
gained from using the service. The respondents wéliag to pay between KES 5 (USD 0.05)

and KES 10 (USD 0.1) for the service.
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4.4.4.3 Providers

A total of 50 boda boda operators motorcycle taxi operators, odemkmown as Boda boda
operators, were interviewed during the pilot study. Of those interviewed @#$o0) accepted to

be registered with the majority 43 (86%) declining. The reasons for this geeutined below;

Security: This was the main concern of the boda boda taxi providedesfpiead crime involving
the theft of their motorcycles and assault on the operadoised them to hesitate. They indicated
that the identity of the persons requesting for their contaatisservices needed to be verified.
They expressed that all persons using the service needegister and provide a copy of their
national identity card. In addition they requested that tleeadpr of the service keep a record of
all transactions on the system for purposes of investigatithe iavent that crime was committed.
They also expressed the need to have their associadiderseverify their identities as part of the
registration process. If a strict registration process aghered to, then they would be willing to
formally register in order to use the system. User concerns for seceritptamew and have been
found to inhibit the adoption of a number of technology enabled servichss internet banking

(M.-C. Lee, 2008) and e-banking (Fonchamnyo, 2013).

Based on the feedback on security issues received, @aewgistration process involving the

filling in of a form and verification by business associationmagosed in Figure 43.
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Provide Name:
Details

MALE
1970

Key in

Confirm Details

2 ;

Figure 43: Revised provider registration process

Privacy: The boda boda taxi operators also expressed concerns aboutdieidgt some hours
of the night and on weekends when they were not at work. This coiscaot unique to this
particular scenario, application or technology and has been noted in a nupteiadfs studies.
Cazier, Jensen and Dave, (2008), found that privacy risk impaaativedy on user intentions to
use RFID technology. A negative correlation between constrostrand perceived risk in the
use of online transactions was observed by Thaw, Mahmood andniDof009). Similar
concerns regarding privacy as well as credibility and sgcwetre also found to impact on the

adoption of mobile commerce by Thakur and Srivastava (2013).

Based on the feedback regarding privacy, a specification gratdewsing the user to indicate the
time they wish to be contacted and type of person to contmthith respect to age bracket and

gender is proposed in Figure 44.
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Start

Figure 44: Privacy settings process

Cost: While the boda boda taxi operators did not question the poteatis wf the proposed
system for their businesses, they were concerned about thefdbe service. If the cost was
higher than they were able to pay then they indicatedibgttould not be able to use the service.
A majority expressed a willingness to pay between KES 5 (USD 0.05E8d.0 (USD 0.1) per

message received from the proposed service.

Credibility: Once the security concerns were addressed the boda boda teatopéinen
expressed concerns about the credibility of the entity offetieg service. They explicitly
requested that the person conducting the study provide them with dethds oegistered office.
This was an indication that inasmuch as a service lookedigingnthey were also keen to know

who was behind it.
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User concerns and hesitation to try the system can be explainedhesaifjusion of innovations
theory by Rogers (1995). The presentation of the prototype to bothipbtéiahts and boda boda
taxi operators served to give them ‘knowledge’ about thesysAt this point they did not have
any information about how it worked or its potential benefits.Heurtliscussions drew them into
the persuasion stage where they requested for more atiomand a demonstration. However,
the concerns raised about the credibility of the entityrioffethe service could not be addressed
within the scope of the study due to time and financial canstrarhe adoption process thus
paused before the potential clients and boda boda operators cowddantcision to use the

system.

4.45 Conclusion

This section presented a discussion on the process that leastbin piloting the location-based
mobile advertising prototype. The system was hosted on an onése domain,
www.bespokesystems.co.ke/lbs_test for the testing period. TE®O WAd bulk SMS services
were obtained from africastalking.com. The piloting procedure wedbla demonstration, an
interview, registration and then the actual system use. Howsstem use was not achieved due
to user concerns for security, privacy, cost and credibilftywumber of solutions were proposed

in conjunction with the users to address these concerns.
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4.5 Limitations and challenges in implementing location-based nimle advertising

services using SMS and USSD

4.5.1 Introduction

A location-based mobile advertising system based on SMS 8&@DWvas developed for use by

microenterprises. The objective of the proposed system éndble businesses to register and
indicate what products and services they have to offer. Users ailstereg the system and use a
USSD drill down menu to identify products / services at their locatibtise desired information

is identified, the system sends it to the user in an SM8. system is accessed purely using a
USSD menu for all functions. This section presents an evatuat the performance, limitations

and challenges of the SMS and USSD location-based pull mobgetisthg prototype.

4.5.2 Limitations of the SMS and USSD mobile advertising system

4.5.2.1 Menu management

The number of characters in a USSD message is linut&8QG. This limitation is significant when

trying to present a list, such as that of the 47 Kenyan amilnsied below.
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List of counties

1.Mombasa.

2.Kwale.

3.Kilifi.

4. Tana River.

5.Lamu.

6.Taita Taveta.

7.Garissa.
8.Wajir.
9.Mandera.
10.Marsabit.
11.1siolo.

12.Meru.

13.Tharaka Nithi.
14.Embu.
15.Kitui.
16.Machakos.
17.Makueni.
18.Nyandarua.
19.Nyeri.
20.Kirinyaga.
21.Murang'a.
22.Kiambu.
23.Turkana.

24.\West Pokot.

25.Samburu.
26.Trans Nzoia.
27.Uasin Gishu.
28.Elgeyo/Marakwet.
29.Nandi.
30.Baringo.
31.Laikipia.
32.Nakuru.
33.Narok.
34.Kajiado.
35.Kericho.

36.Bomet.

37.Kakamega.
38.Vihiga.
39.Bung'oma.
40.Busia.

41 .Siaya.

42 Kisumu.
43.Homa Bay.
44 Migori.

45 Kisii.
46.Nyamira.

47.Nairobi City.

The counties in the list comprise of 566 characters and weqgldre at least 4 messages to display.

The management of such a menu is likely to be complexgive simple nature of USSD

applications. The challenge extends to the list of possibldswaithin these counties, number of

service / product categories and the actual list of serviwkpraducts.

There are two options in dealing with this challenge; (i) to displagraemenus that the user can

view one at a time in order to select a county or product of tingice. These menus can be

navigated by use of an option “N Next list”. While this approaauld work it would be

cumbersome for the user, and (ii) using the user’s real ticaibn to identify the providers within

their proximity. This approach would require extensive involverottiite mobile service provider

to avail the user position for the location determination.



4.5.2.2 User registration

The process of capturing user details cannot be adequately peaifagimg the USSD interface.
In addition, the safe use of the system requires the captuseradetails such as first name, middle
name, surname, year of birth, national identity card numbedgegeand for service / product
providers, the name of the service / product and the location. Téa Bpvel of detail is
cumbersome to capture and validate using a USSD interfaceodiied registration process
requiring that all users fill in a registration form and @enftheir identity is incorporated in the

revised provider registration process illustrated in Figure 43

4.5.3 Challenges facing the SMS and USSD location-based mobile advsirtg system

4.5.3.1 User acceptance

The main challenge encountered with system testing wasaaseptance. This was established
from the pilot study that revealed that inasmuch as the gemisampled liked the initial idea,
concerns for security overrode the perceived benefits afytftem. Rampant crime targeting the
boda boda taxi operators caused them to be wary of transaasimg$s with unknown persons
and especially at night. Potential clients were however mes@onsive and less concerned with

the issue of security. Minor concerns also revolved around thesis$yprivacy and cost.

4.5.4 Goal based evaluation

The ‘Goal-based evaluation of IT systems as such’ waswded to evaluate the location-based

mobile advertising prototype.
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Objective

Evaluation

Advertiser registration using USSD: The system shoul
be able to capture the name and location of the busi
service and products offered, and allow the advertisg
specify their privacy settings.

.

nesshe location of the business, the service and products offered.

The system was able to capture the name of the microentespne,

2k toHowever the functionality for the specification of privacy sefsi by

advertisers was not developed.

Client registration using USSD The system should b
able to capture client demographic information such
name, gender and year of birth, to confirm if the clie
mobile number is registered with the mobile network ser

provider and to generate and send a PIN to the client.

e The system was able to capture client demographic informationast
I asname, gender and year of birth.
nt's This was first done using the USSD interface and later usingba
vice interface.

Clients were further requested to confirm their registratio8MS when
the registration was done using the web interface.

The mobile network service providers were not involved at all in
registration process given that the pilot study feedback indidhtec

national identity cards were sufficient for identity confirmation.

The use of PIN verification for system access was not implemented.

ich

we

the
)

Information search: The system should allow for tf
initiation of a premium rate SMS from the USSD menl
using a structured SMS with the service/product name &
location. It should obtain the location from the SMS or fr
the Network service provider and send a resp(
comprising of a list of contacts of identified serv

providers and a relevant advertisement.

'@  The system was able to allow for the generation and sending of an
I or containing of a list of contacts of identified service providers fthen
and aJSSD menu.

0m Location information was not obtained from the network service pro
bnseput rather from a symbolic locations database.

C€ Bulk SMS and not a premium rate SMS was used for system testin

SMS

vider
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Objective Evaluation

Placement of advertisements using USS The system - The system was able to allow users to place advertisements.
should allow for the input of an advertisement and selectionThe process involved selecting the target location, product / service
of the target audience based on location, age, gender gr usegategory, age bracket, gender as well as the user type (slieravider).
inquiry type.

Advertisement delivery: The system should allow for gn The system was able to select a relevant advertisemei baseuser’'s
advertisement to be selected based on the client’s locationlocation, type of inquiry, age, gender and user type.
age, gender or inquiry type. . The advertisement was appended to the end of the SMS that the user

received.
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455 Conclusion

While it is possible to deliver a location-based mobile atsreg service using SMS and USSD,
a number of limitations and challenges are likely to hindeefiiective utilization by users. The
limitation in the number of characters in a USSD messagstrains the menu presentation. The
lack of data validation capabilities on the user interfaedes it difficult to check on the data
being passed on to the system. The major challenge in thé tiigesystem lies in the low levels
of user acceptance occasioned by security concerns. The/peoteds evaluated against the initial

objectives and it was found to achieve most of them.

4.6 Using network-based geo-location to deliver SMS and USSD loaat-based mobile

advertising

4.6.1 Introduction

The SMS and USSD LBMA model in Figure 24 relies on the usgrabolic locations to identify
service and product providers from a database. This model tedinm that the location of the
providers is static as opposed to being dynamic. There idahereed for a model that can take
both user and provider mobility into account in the provision of iorndiased mobile advertising
services. Such a model would have to rely on one of sey@wabcation techniques available both

from the mobile service provider's end and from the mobile device.

4.6.2 The Network-based Geo-location SMS and USSD Location-based itz

Advertising Model

The proposed model enhances the original model in Figure 24 bygnase of network-based
geo-location to determine the location of both users and prgvidevorks on the concept of real-
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time location queries and updates advanced by Dawood, Jacksorean(2010). The geo-
location is achieved by incorporating a network-based Locatiordsesgice and reverse geo-
coding into the new model. The model introduces one new procegsotider location update,
and modifies the information search process to make use of dylomations as opposed to static

locations.

4.6.2.1 Provider location update

The locations of service and product providers are likely ttybamic in some instances. In order
to be able to provide users with accurate location infoomathe system must thus be able to
constantly update itself on their current locations. The u§&MS8 and USSD for the delivery of
the location-based services in effect limits the optiorelable for location determination to

network-based methods such as triangulation and cell based georocati

The proposed model illustrated in Figure 45 abstracts theidacdetermination process by
incorporating a mobile service provider location based servigehweceives the user mobile
number as an input and returns their position in the form of codediflatitude, longitude). These

coordinates can then be used in two ways;

1. To obtain actual location names: The coordinates are passtxla reverse geo-coding
module that searches a preloaded geo-codes database itoaetern a location name.
This location name, if found, is updated in the database as thdetscurrent location.

2. To update the provider’s actual position: The coordinates acedext as the provider’'s

current position.
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Figure 45: Provider location and position update pocess

4.6.2.2 Information search process

The information search process is modified to elaie the selection of the desired provider's
location. The process as illustrated in Figure d@its with the user’s selection of a desired servic
or product. The system contacts the mobile seogider’s location-based service to establish
the user’s current position. The position, in tbef of coordinates, is then used to identify sexvic

providers in two ways;

1. For reverse geo-coding: The coordinates are usgdtta name for use in searching the
database to obtain providers at the current logatio

2. For searching: The nearest provider is identifiagda on their current recorded position
in terms of coordinates. The radius of the seascépecified in the system in order to

return the most relevant results
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Figure 46: Information search process
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4.6.3 Proof of concept

A simulation of the proposed model was conducted as descrileal. bel

4.6.3.1 User inquiry process

A dropdown menu was used to select products and services.dnttla use of the system these
products and services are selected from a USSD menu. Thénteséace that simulates this

process is presented in Figure 47.

Figure 47: User inquiry process using real-time reverse geaded location names

4.6.3.2 User location determination

A sample geo-code database was developed for use in lockiermination with positions
presented in the same formabnQitude, latitudg¢ as would be obtained from the mobile network

service providers. The sample database is presented i Bigur
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Figure 48: Sample geo-code database

User positions were randomly selected from thialase for use in information search.

Optionl — Using real-time reverse geo-coded locationames: The use of location names

required that user coordinates be reverse geo-codedder to obtain the location name. An

information search was carried out for providerthatlocation bearing the name obtained.

The PHP code and SQL statements used to execsiterttess is presented in Listing 3.

Listing 3: Selecting providers using real-time revese geo-coded location names

/I Select a random location for the user
$random_position = rand(1,7);

/I Obtain the location information for the random location selected
$SQL = "SELECT * FROM Ibs_points WHERE ID = ".$raord_position."";
$SRESULT_SET = mysqli_query($CON,$SQL) ;
SRESULT_SET_ARRAY = mysqli_fetch_assoc($RESULT_SET)
$RESULT_SET_NUM_ROWS = mysqgli_num_rows($RESULT_SET)

$location = SRESULT_SET_ARRAY['name';
$LocationID = getLocationID_Name($CON,$location);

/I Search the database if the category and product havbeen selected

if (isset($_POST['ProductID’]) && $ POST['Product]3" ) {
$ProductID = $ POST['ProductID';
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}

/I Use the location, and product information to search for provides
if ($LocationID!=" && $ProductID!=") {

$SQL_FINAL = "SELECT * FROM Ibs_providers WHERE ProducttD.$ProductID."
AND LocationID = ".LocationID." ORDER BY TransactionTime AS@MIT 0,3";

$RESULT_SET_FINAL = mysqli_query($CON,$SQL_FINAL;
$RESULT_SET_ARRAY_FINAL = mysqli_fetch_assoc($RESULT_SENAL);
$RESULT_SET_NUM_ROWS_FINAL = mysqli_num_rows($RESULT_SET_RINA

$ProductName = getProductName($CON,$ProductID);
$LocationName = getLocationName($CON,$LocationID);

/I Return the results of the information search
if (SRESULT_SET_NUM_ROWS_FINAL>0) {

echo "Providers for ".$ProductName." in ".$LocationName." found. ";

do{
$Mobile = getUserMobile($CON,$SRESULT_SET_ARRAY_FINAL['Ud$241);
$Name = getUserName($CON,$RESULT_SET ARRAY_FINAL['U3§)]
$Mobile_Formatted = "0".substr($Mobile,3,9);
echo $Name." ".$Mobile_Formatted."<br>";

} while ( $RESULT_SET_ARRAY_FINAL =
mysqli_fetch_assoc($RESULT_SET_FINAL) ) ;
} else {

echo "No Providers for ".$ProductName." in ".$LocationName." found. ";

}

}

The output from this process is presented in Figure 49.
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Figure 49: Results from information search using real-time reerse geo-coded location

names

The random location selected in Figure 49 is number 6, its maiakuru and three providers

were identified. In the actual system these final resutssent to the user by SMS.

However this approach has its challenges;

a. It requires a very detailed geo-code database of all possibedinate-position

combinations possible.

b. It is possible to have two locations with the same name.cHmdead to the delivery of

wrong results.

Option 2: Using coordinates: The use of actual provider coordinates to search for infoomati
was then considered. In this process the desired providert®opasithe database specified using
coordinates. An information search is performed from the databadentify providers within a

specified radius of the user’s current position.
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A sample provider’s database, presented in Figure 50, with catedirandomized between 0° S

- 1° S and 35° E - 36° E was developed.

Figure 50: Sample provider coordinates database
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The PHP code and SQL statements used to execute the infornsatirch process using
coordinates is presented in Listing 4.

Listing 4: Selecting providers using coordinates

/I The selected product ID
$ProductID = $_POST['ProductID’;

/I Select a random location for the user

/I The lattitude is bounded between 0° S - 1° S and longde between 35° E - 36° E
$random_X_position = rand(0,2).".".rand(0,9999);

$random_Y_position = rand(35,37).".".rand(0,9999);

/I Set the center of the search at the user position
$SQL = "SET @center =  GeomFromText(POINT(".$random_X_position."
".$random_Y_position .")")";

SRESULT = mysqli_query($CON,$SQL);

/I Set the radius desired by the user
$SQL = "SET @radius =".$_POST["radius//|kms
SRESULT = mysqli_query($CON,$SQL);

$SQL ="SET @bbox = CONCAT('POLYGON((',
X(@center) - @radius, ', Y(@center) - @radius, ',
X(@center) + @radius, ', Y(@center) - @radius, ',’,
X(@center) + @radius, ', Y(@center) + @radius, ',
X(@center) - @radius, "', Y(@center) + @radius, ',’,
X(@center) - @radius, ', Y(@center) - @radius, "))")";

$RESULT = mysqli_query($CON,$SQL);

/I Select the providers within the specified radius wheré& degree = 111 km
$SQL_SEARCH =

"SELECT UserID, AsText(location) AS Location, SQRT(POW( ABZ(location) -
X(@center)), 2) + POW( ABS(Y(location) - Y(@center)), 2 ))*1A% distance

FROM Ibs_provider_position

WHERE Intersects( location, GeomFromText(@bbox) )

AND SQRT(POW( ABS( X(location) - X(@center)), 2) + POW(BS(Y(location) -
Y(@center)), 2 ))*111 < @radius AND ProductID = ".$ProductID." ORCHEY distance";

SRESULT = mysqli_query($CON,$SQL_SEARCH);
$RESULT_SET_ARRAY_FINAL = mysqli_fetch_assoc($RESULT);
$RESULT_SET_NUM_ROWS_FINAL = mysgli_num_rows($RESULT);

/l Display the results
if (SRESULT_SET NUM_ROWS_FINAL>0) {
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echo
"<tr><td><strong>Name</strong></td><td><strong>Mobile</strexitd><td><strong>

Coordinates</strong></td><td><strong>Distance</strong></td>";

do {
$Mobile = getUserMobile($CON,$RESULT_SET_ARRAY_FINAL['UseépD

$Name = getUserName($CON,$SRESULT_SET_ARRAY_FINAL['UsgrID
$Mobile_Formatted = "0".substr($Mobile,3,9);

echo
"<tr><td>".$Name."</td><td>".$Mobile_Formatted."</td><td>".g&place('POINT',"

$RESULT_SET_ARRAY_FINAL['Location)."</td><td>".ceil(RESULT_SEARR
AY_FINAL['distance")."km</td></tr> ";

} while ($RESULT_SET_ARRAY_FINAL = mysgli_fetch_asssRESULT) ) ;

In this process the user can specify the radius of thers@aorder to get the providers within

their vicinity as illustrated in Figure 51.

Figure 51: User inquiry process using coordinates

The results of the information search using coordinates aad thiferent radius, 20km, 40km

and 100km, are presented in Figure 52, Figure 53 and Figure 54 resgecti
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Figure 52: Results from information search using coordinates Radius 20 km

Figure 53: Results from information search using coordinates Radius 40 km

Figure 54: Results from information search using coordinates Radius 100 km
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4.6.4 Performance evaluation

4.6.4.1 Information search using real-time reverse geo-coded locatiorames

The information search process using real-time reverse ggEsdocation names works and its
execution requires a number of steps; (i) It begins by obtaining the looatioa user in the form
of coordinates, (ii) reverse geo-coding the coordinates andh@r searching the database for
providers with matching location names. The use of similar néoneisfferent localities is likely
to return multiple results which presents a challenge tetteetive use of reverse geocoding

(Oddity Software LLC, 2014).

4.6.4.2 Information search using coordinates

The information search process using coordinates is more effgitien that the system does not
require any reverse geo-coding in order to perform an informaéiarch. The actual positions in
the form of coordinates for both users and providers are used tel@ent results. In addition,
the use of actual coordinates makes it possible to select providers avitbsired radius from the

current user position. These results can be presented ird#reodicloseness to the user.

Whilst the simulation of the use of user coordinates for ifyémg service and providers served to
demonstrate the practicability of the approach, a number olenwdtivork service providers were
approached in an attempt to test the concept under actual networkaenditiey were however
reluctant to provide subscriber’s real-time coordinates citiogrgg concerns with regards to user
real time location which can be attributed to the unresaeedrity and privacy issues surrounding

the use of user geo-location information (Soper, 2012).
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4.6.5 Applications areas for the network based geo-location LBMA

The proposed LBMA using network-based geo-location can be appliddlivering location-
specific information from an SMS and USSD based systera. uBe of network-based geo-
location eliminates the need for users and service / prqutaeiders to explicitly specify their
location when making inquiries as well as when on the moveeAsgsarching for information in

a locality would be able to receive contacts of providers cuyrentheir vicinity.

4.6.6 Conclusion

This section explored the utilization of network based geatlon for the delivery of location-
based mobile advertising. The approach is an enhancement ofgin@lgsroposed model that
was based on the use of symbolic locations. This approach waatsidhand found to be feasible,
efficient and more convenient for both users and providers. Mdjallenges were however
highlighted with regards to the lack of detailed geo-code da&sbas well as the lack of user real-

time position information from network service providers.

4.7 Potential spinoff applications of the location-based mobile advising system

4.7.1 Introduction

The location-based mobile advertising system was initiallgeptualized to provide an easy to
use and affordable advertising service to microenterprises. Wais found to be feasible. In
addition, a number of other possible areas of application emérgib@ course of the model
development, system design and especially the pilot study. Thd#@m@al application areas
proposed by users confirm Kelly’'s (2007), observations that people often usationswn ways

not originally intended.
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4.7.2 Mobile contracts

The idea of ‘mobile contracts’ was brought about by user conderrikeir security. The key
guestion asked by respondents in the pilot study, is how the sgstdthhelp them, or anyone
else for that matter, to identify the particular providethwirhom the potential client entered an
agreement with. The system can thus be extended to altopairties to enter into an ‘agreement’.
The process, shown in Figure 55, incorporates the sending of entatidn code to all parties in
the initial message. These codes are then exchanged rani $ke system which records the

‘agreement’.

\ \ N

Client Provider

ABC XYZ

— — — —_— —_— —_— —_— —_—

ABC XYZ to Client

number

Figure 55: Service / product provision agreement process
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4.7.3 ldentity verification process

The need to verify both the client and provider identiggsn if contact was not established
through the system was also raised by the respondents ihotretyoily. A process is thus proposed
whereby each of the parties obtains identity information filtgrsystem. The process, depicted in
Figure 56, begins with a code request by both parties; the cedigeea exchanged and sent to the

system which in turn responds with the identification de@lilthe two parties.

Client code code

v

¢

ABC XYz

ABC code XYZ
Codes

XYZ Codes ABC

v

A

Figure 56: SMS based identity verification process
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4.7.4 Targeted advertising

The system captures a lot of information at the pointgikteation and on an ongoing basis that
can be used to target advertisements to all useesit<land providers alike. This information
includes age, gender, location, time of inquiry as well ase¢ngce / product offered or sought
for. Registered users can place advertisements using a b®80D or web interface and pay in
cash or using mobile payments. The proposed advertisement placand delivery processes

are presented in Figure 29 in section 4.3.5 and Figure &efios 4.3.6.

4.7.5 Demand and supply statistics

As part of the information search and delivery processysim captures detailed information on
all inquiries such as; The location and services / prodioetght for by potential clients, whether
the information sought for has been found or not, and the profileafadygender) of the users
seeking information or providing services / products. In additiba, rumber of registered

providers for the various services and products is also stored bydien.

This information is valuable to both existing as well as rproviders of different services and
products in a number of ways; It can help them to know theeafithe demand and as well as

the level of competition for the specific service and productttiegt have to offer.

The system can be further developed to avail this informatimg tise USSD menu or a web

interface. Examples of questions that can be answered usisgdtem are;

What are people looking for in Nakuru over the last one week?

The sample web interface in response to this type of inqupyeisented in Figure 57.
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Figure 57: Sample web interface for number and typ®f inquiries

For SMS and USSD responses the information widr as plain text as shown below.

“No & type of inquiries, Nakuru County®t- 7" July; Boda Boda,1050, Taxi,500, Rental
houses,176,House Helps,350, Land,200, Mechanid8u#@bers,389, Electricians,187
Gynecologist,451”

The information can further be filtered based omruprofiles, time of inquiry for better

understanding of the nature of inquiries

How many tractor operators are registered in Nakyrmaringo, Kericho and Bomet counties?

The sample web interface in response to this typequoiry is presented in Figure 58.

Figure 58: Sample web interface for number of traadr operators in selected counties
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For SMS and USSD responses the information will be senasmstext as shown below.

“Registered Tractors in Nakuru,150, Baringo,21, Bomet,75, Kericho,165,
Nyandarua,70,Narok,350”

This information can be further broken down to reveal the nafutlee registered providers with

respect to their age, gender and specific locality witténcounty.

4.7.6 Conclusion

The SMS and USSD location-based mobile advertising systebebagound to have the potential
of a number of spinoff applications in addition to those originatlyisioned. These include, but
are not limited to, identity confirmation, mobile contracésgéted advertising and the provision

of detailed demand and supply statistics.
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CHAPTER FIVE

CONCLUSIONS AND RECOMMENDATIONS

5.0 Introduction

In this thesis the delivery of location-based mobile advegiservices using SMS and USSD is
discussed. The SMS and USSD location-based mobile advertystegsprovides users with a
USSD drilldown menu through which they search for service @oduct provider contact
information from a database of services, products and locationaltérnative model using
network-based geo-location for user location determination wasdelsgloped to address the
challenges of using symbolic locations accessed through a US8D. tn both approaches, i.e.
using symbolic and network based location determinationnfioemation sought by the user is
sent to them by way of an SMS message. The choice of simple, affoadallmiversally system
access methods for the development of the model and systemfaraseid by the technological
and financial limitations experienced by the main target gioughe system, the microenterprises.
They run small businesses with limited financial and techimmabgesources available to pay for
marketing activities and solutions. This chapter presentsahelusions and recommendations
from the study that comprised of a survey, model developmengtypetdevelopment, piloting

and a performance evaluation.

5.1 Conclusions

The premise upon which this study was based is the lack dfdodaased mobile advertising
solutions based on affordable, accessible and easy to use agstesa technologies such as SMS

and USSD. An extensive survey of literature and solutions im#rket revealed that a majority
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of existing solutions are developed using Java and Android, GP&RR& for geo-location,
RFID, Bluetooth and NFC for system communications, and mololedars and applications for
system access. These technologies are available to ergrnei@nt on smartphones and to a limited
extent on feature phones which effectively limits their ushase who can afford these types of
phones. A majority of microenterprises who use basic phoneshasenot able to utilize

applications that require these advanced technologies.

A location-based mobile advertising model and prototype using &dSUSSD as alternative
delivery technologies was thus developed. The solution was@bléectively handle user and
provider registration and de-registration, information seanchdelivery as well as advertisement
placement and delivery using SMS and USSD. The use of bothosignand real-time location
information was explored and found to be practical albeit withlehges. Additional concerns
regarding privacy and security were also established and adtitassegh enhancements to the

model and prototype.

Conclusions related to the specific objectives are discusssttiions 5.1.1 to 5.1.5.

5.1.1 Research Question 1: What is the level of awareness, wdtion and potential for

LBMA among microenterprises?

The study established that a majority of microenterprises sanpthe study were not aware of
the concept of location-based mobile advertising. As atrdsiuse of LBMA was not reported

among them.

Conclusion Microenterprises are generally not aware of and do not us&\LB
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The intention to use location-based mobile advertising amongitreenterprises sampled was
directly influenced by the choice of technology, perceivesg e use and to a smaller extent, the
perceived usefulness of the service. Choice of technology ethexg a significant factor
influencing their intention to use location-based mobile advegtiservices. Based on this
finding, an enhanced technology acceptance model, depicted in ERjuieinclude the choice

of technology was developed.

Conclusion: The choice of technology does influence the intention to use LBivtdng

microenterprises.

5.1.2 Research Question 2: What is the most suitable application edel for the

development of SMS and USSD location-based mobile advertisisgrvices?

A location-based mobile advertising model based on the use 8f&8i USSD was developed.
The model highlights the roles and interactions of the usersmtimle network provider,

premium rate service providers and the system in delivdéoicagion-based mobile advertising
services. The model relies on the use of a databaseréosyimbolic locations (location names),
products, services and providers. The data contained in the satgbased for displaying the

USSD menu in the information search process.

Conclusion: The delivery of LBMA using SMS and USSD requires the extensf use of a

database to store symbolic locations products, services andgnvi

The systematic innovation process that guided the study was stagghtforward as originally
proposed and adopted for the study. It instead required a numberaifoits between the

customer needs analysis, model development, prototyping andtewaktages. The application
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of the iterations helped to incorporate ongoing user feedbackhatanbdel and prototype

development process.

Conclusion: The innovation process is iterative.

5.1.3 Research question 3: What are the challenges of implememng the SMS and USSD

LBMA prototype?

An SMS and USSD location-based mobile advertising system protevgsedesigned and
implemented successfully. The results from the systemshest that it is indeed feasible to
deliver location-based mobile advertising without having to use relatdvanced geo-location
and system access technologies. The system was hosted @nline test domain,

www.bespokesystems.co.ke/lbs_test for the testing period. B&Dland bulk SMS services
were obtained from africastalking.com. The piloting procedurelwed a demonstration, an

interview, registration and then the actual system use.

Conclusion: Location-based Mobile advertisements can be delivered uM&gaid USSD

An extension to the SMS and USSD model using network-based geimoesas developed and
implemented. The model makes use of coordinates to identifysdrés current location as well

as to identify providers within their proximity.

Conclusion: Location-based mobile advertising can be delivered using Hetiaased geo-

location

The prototype was presented for use to a number of microengésransd specifically motorcycle
taxi operators. Users were however reluctant to adopt thensydite to security, privacy, cost

and credibility concerns.
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Conclusion: User concerns for security, privacy, cost and credibilityfgader the adoption of

LBMA.

5.1.4 Research Question 4: How does the SMS and USSD location-kds@obile advertising

prototype perform?

While it is possible to deliver a location-based mobile advertisingcgeusing SMS and USSD,
the limitation in the number of characters in a USSD amssonstrains the menu presentation.
The lack of data validation capabilities on the user interfaakes it difficult to check on the data
being passed on to the system. The major challenge in the use of thel®ssterthe low levels

of user acceptance occasioned by security concerns.

Conclusion: There are significant challenges in using SMS and U$Si2liver LBMA

Attempts to get user real-time information from the mo$éerice provider proved difficult due

to security and privacy concerns.

Conclusion: The lack of geo-location information from mobile network providans hinder the

delivery of LBMA using real-time location.

5.1.5 Research Question 5: What are the additional areas of applicatn of the SMS and

USSD LBMA prototype?

The SMS and USSD location-based mobile advertising systerbdsasfound to have several
potential spinoff applications in addition to those originally envisiombdse include, but are not
limited to, identity confirmation, mobile contracts, targetdlertising and the provision of

detailed demand and supply statistics.
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Conclusion: There is great potential in the use of SMS and USSD beyone et LBMA

5.2 Areas for further study

The positive reception and potential applications of the SMS aSDUBMA identified during
the study point towards the need for further investigation tabksh its challenges, limitations,

impacts and potential for business transformation among microes&spri

Additional areas for further study are discussed in detail imogesch.2.1 to 5.2.14.

5.2.1 The commercialization of the LBMA

The network based geo-location LBMA prototype developed wasibgced to user acceptance
testing due to the lack of cooperation from the mobile néts@irvice providers. The reasons cited
by the operators included the sensitivity of user geo-locatiommation and the lack of research
activities within their operations. Their cooperation and involet will be required in order to

undertake an extensive field study.

The findings from this study will therefore serve as a b#msighe following future research

undertakings with the sole objective of launching it as a commigreiable service.

Developing partnerships with the mobile network providers fothéur development,
testing and commercialization of the LBMA.

The field testing of the LBMA to establish the factorsueficing user acceptance and
mobile network provider’s cooperation.

The development of mobile applications for the LBMA using androidJand to facilitate
adoption by smartphone users.

The development of a business model to ensure the sustainafoihisy LBMA service.
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These activities require significant amount of time and ressuand could not be undertaken

within the time allocated for this study.

5.2.2 The role of risk, convenience and perceived benefits in iniéncing user intention to

use LBMA

It was established in this study that the respondents weragnidlitake higher levels of risk if the
associated convenience and benefits were significant enough.i3 inexed to further investigate
the relationship between the risk involved in using a sereicesystem in relation to the
convenience and perceived benefits that can be gainedtfroinms is a useful direction for further

exploration.

5.2.3 The impact of system demonstration versus system descriptiomsinfluencing

perceived ease of use

In the study only a hypothetical system was described te#mondents. The findings indicated
that there was no significant relationship between the perceiefalness of the system and their
intention to use it. It is possible that perceptions of usefd were not adequately formed based
on the description. It is thus important to empirically lelssh whether or not perceptions of
usefulness are significantly influenced by an actual systemonstration as opposed to a pure

description.
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5.2.4 Choice of technology, perceived ease of use and user socio-derapbic

characteristics in the adoption of LBMA

There was a negative correlation between the choicelufiddogy and perceived ease of use. This
is worth investigating further to establish which technolegiad possible user socio economic

characteristics contribute to this relationship.

5.2.5 A security model for the delivery of LBMA using SMS andUSSD

The model does not explicitly address the issue of sedarttye use of the system. Security in
this regards refers to the assurance that users want lad@iwgenuine the persons that they are
dealing with, either as businesses offering servicesaieads seeking services, are. There is need
to extend this model to factor in security features both inch&hbtechnical aspects as well as in
the actual use procedures lying outside the system. These couddircdhe form of user and

business registration processes.

5.2.6 Towards an effective delivery of LBMA using SMS

The system prototype for the SMS and USSD location-based eratertising system works
through the use of a USSD menu to search for information whiblemssent by SMS to the user.
The reason for the use of a USSD menu is to standardiggjthiey parameters given that the user
does not have to type location and service / product nanvesuld be worthwhile to investigate
how the same information search process can be achieved us®@8) The challenge here
would be how to ensure that users send a structured SMS, whicinevilably have spelling
mistakes and variations, and how to process these inconsisesages in order to provide the

information sought for.
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5.2.7 Investigating the user trust development process for LBMA

Significant barriers were found to exist in the procesgiloiting the system prototype. It is
therefore important to examine the role of security, privacy,awstcredibility in the adoption of
mobile services in general and location-based mobile adweriisiparticular. The order in which
trust is built is also a fruitful area of investigation. Rasdents in the study began by
understanding the service, questioning the security of the sysigrihen the credibility of the
provider. The issue of cost did not arise but would probabihd@ext issue in the sequence of

concerns once they agree to sign up.

5.2.8 A business model for the sustainable delivery of SMS andSSD LBMA among

microenterprises

The lack of suitable business models has in a number ohaestacaused businesses offering
innovative IT solutions to close down in the first few monthgears of operation. In order to
make the proposed SMS and USSD LBMA sustainable, a suitable susiods! will be required

to ensure that the service is affordable for users and profitaitleef providers.

5.2.9 An intelligent and efficient USSD menu management systefor the delivery of

LBMA

The delivery of location-based mobile advertising services camrtteef enhanced by addressing
the limitations and challenges identified through the developofean intelligent menu system

capable of handling the long lists of locations and products requirkd urse of the system.
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5.2.10 A model for the secure utilization of user real-time locatiorin the delivery of LBMA

The hesitation and outright refusal, in some cases, to shakéime user location by mobile
service providers is a major hindrance to the successfulagenent of location based services
that require it. This is informed by concerns for mobile subscriberigigeand privacy. There is
thus need to develop a model or solution that can make usasef’a real-time position without

compromising security and privacy.

5.2.11 Using an SMS and USSD identity confirmation model to addressecurity challenges

among microenterprise public transport operators

A major challenge experienced by the motorcycle taxi operators wigointerviewed during the
pilot study was that of security. This arises in cases avpassengers hire these taxis only to
assault the operators and steal their motorcycles. In a godoenaithese incidents, according
to the motorcycle operators, the victims have been murderesktigations are often difficult to
initiate and conclude given that the identity of the passenger is unknown to tbpdeator. As a
result these operators opt to serve only known clients, edgeni#tie evening hours, for fear of
their safety. The use of the SMS and USSD identification mcalelbe explored to see if the
exchange of confirmation codes leading to ID confirmationhedp to deter and reduce crime or

identify abductors.

5.2.12 Using an SMS and USSD identity confirmation model for passengétentification

and manifest in public service transport

SMS and USSD identity verification can be used to buidaacurate record of people’s
interactions through the exchange of confirmation codes. This propostidhatity has possible

applications in public sector transport that faces challengesurance claims processing or crime
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investigation due to the lack of accurate passenger maniféstsactual adoption process as well
as the impact of such a technology application in a skctgely regarded as lawless and informal

would be a very fruitful area for further investigation.

5.2.13 Using SMS and USSD for mobile contracts

Microenterprises are often challenged on how to enter into ancterdontracts with their clients
occasioned by the lack of knowledge or resources to do so. Ansgxh of the proposed identity
verification process can be used to send messages wabamalting figures and details sent to the
system to serve as evidence of agreements. Possible collabarngtiononey transfer services to
get deposits from both parties can also be examined. Tep®sits can be used to compensate
aggrieved parties in the event of contract violation or payigers for services / products
delivered. User perception, actual adoption rates and challenggghe impact on contract

enforcement in informal business setups are thus important areasHer foviestigation.

5.2.14 Demand and supply mapping using SMS and USSD LBMA

The process of searching for services and products witl ydot of data on the number of
providers registered within various localities as weth&snumber of positive and negative results
found. This information can be very useful for persons seekingtablisti businesses within

various areas.

5.3 Recommendations

5.3.1 National integrated identity management system

The lack of access to existing user identity information ledegtoposal for the fresh capture of

user identity information as part of the mandatory registration pgacdkis study. This exercise
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has been done before by many other bodies and organizations allctheakeading mobile phone
operators during the Subscriber Identity Module (SIM) cards ratjmtrprocess as well as by the
Independent Electoral and Boundaries Commission (IEBC) duringregfistration. The national
registration bureau also maintains a database of all Ketitiaens at birth and when they obtain
national identity cards or passports. However, all these eliff@rganizations treat the data they
collect as confidential and thus do not share it with each otheryona else for that matter. This
causes each of them to incur costs collecting the sam@nafion afresh when they need it. This

is a costly and tedious affair which many smaller organizatiansot afford to undertake.

There is thus need for a government mediated effort to inéegnase different databases for
consistency and cost savings. The availability of such dastaaccessed through the right legal
channels can go a long way in encouraging the development obsslstich as location-based
mobile advertising applications whose credibility is deriveamfraccurate and verifiable user

identities.

5.3.2 Development of a mechanism for safe and acceptable accard use of user’s real-

time location information

The development of the location-based mobile advertising apphicaquired access to mobile
user’s real-time locations. This information either ie tiorm of coordinates or cell ID’s is
collected and stored by all mobile network service providarpart of their service delivery
mechanisms. However, both users and mobile network servicel@®vegard this information
as sensitive given the potential for its abuse in crimiotlities. The lack of a suitable and
acceptable approach to sharing this information has led tat¢kef its commercial application

in many settings.
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The growing need for location-based applications by the same iaseeking it necessary for
such information be accessed by application developers dmibsgproviders. It is therefore
necessary that mobile network service providers develop appropeetmical and legal
frameworks for the commercial access and utilization isf itiformation with all stakeholders
concerns in mind. Such a solution would have to specify whatitdas legitimate access and

use as well as a clearly spelt out user opt-in policy and process
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APPENDIX A

MICROENTERPRISES QUESTIONNAIRE

Factors influencing awareness, utilization and potential for se of location-based mobile

advertising
. Age
. Gender
o Male o Female
. Highest educational Level
Class 8 Diploma Masters Degree
Form 4 Degree PhD
. What type of phone do you use?
a. Basic Phone (Call & SMS features only)
b. Feature Phone (Basic features + Internet)
c. Smart Phone (Internet Video & install applications)

. What type of business / service / product do you offer?

. How do you advertise your services?

Word of mouth TV

Customer referrals Notice boards
Posters and flyers Telephone directory
Signposts Internet / Website
Newspapers SMS

Magazines Other

Radio | do not advertise
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7. What is your opinion on the following statements?

No Not | Yes

Sure

| would be comfortable using a new mobile service if therelis. |

—

| would be comfortable using a new mobile service if | hangugh

time to complete a transaction.

| am able to learn how to use new phones on my own.

| am able to learn how to use new mobile services on my own.

| find using mobile phones for functions other than SMS and cglling

easy.

| prefer to use simple mobile phones.

| am interested in learning about new technology applications

| only use technologies that | am familiar with.

| only use technologies that are reliable.

| do not use technologies that have failed before.

8. Have you ever heard of the term ‘location based mobile adweytisi
o Yes o No

9. Consider the following description:

“A system that can store your name, mobile phone number, location andeser product
that you offer. This information will be accessed by potential clients gsadcusing an SMS
shortcode service. Once your mobile number is sent to the pbtdi@nt you will also receive

their mobile number”.

No Not Yes
Sure

1. I'would like to use such an application.

2. You can contact me to test the application.
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3. l'would like to know more about the application.

4. | will only try using the application if it does not loc

complicated

)]

5. I would prefer to use the application if it is based omapka
technology like SMS

6. | would prefer to use the system if | do not need to learn &

new technologies

bout

7. 1 would use the application if I do not have to change mc

providers

bile

8. | would use the application if it takes a short while to learn.

9. I'would use the application if it works on the technologies |

already familiar with.

am

10.The application can help me increase my profits

11.The application can make it easier to get clients.

12.Giving out my personal details to unknown clients is risky

13.Getting calls from new clients might interfere with my

performance with the existing ones.

14.Being listed on such a service might associate meiliatial

activities or crime if it is misused.

15.1 would prefer to get paid a deposit before going out to m¢

client.

zet a

16.1 fear that some clients might call and not give me busines

5S.

17.Getting calls from clients at odd hours might interfere with

privacy.

my

18.1 would use it if it was a Java or Android based mo

applications

bile

19.1 would use it if it required internet access

20.1 would use it if it was SMS based

21.1 would use it if it was USSD based.
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APPENDIX B

OBJECTIVE ONE RESULTS

Table 13: Inter-item correlations

vl v2 v3 v4 v5 V6 V7 v8 v9 vl10| wv11] vi17Z vli3 vi4 vip vivl7 | vl8

vl 1.00( 0.63| 0.19| 0.08|-0.10| 0.47|-0.03| -0.19| 0.07| 0.04| 0.20| 0.08| 0.05| 0.15(-0.05|-0.45| 0.08| -0.25

v2 | 0.63| 1.00f 0.25| 0.24|-0.10| 0.41|-0.12|-0.21| 0.08| 0.15| 0.08| 0.08| 0.12| 0.22| 0.03|-0.33| 0.00| -0.17

v3 | 0.19| 0.25| 1.00| 0.66|-0.15| 0.30|-0.33|-0.18| 0.14| 0.43| 0.07| 0.15| 0.30| 0.37| 0.19| 0.06|-0.05| 0.22

v4 | 0.08| 0.24| 0.66| 1.00|-0.10| 0.31|-0.23|-0.21| 0.14| 0.40( 0.09| 0.18| 0.34| 0.37| 0.23| 0.02|-0.15| 0.21

v5 |-0.10{-0.10(-0.15| -0.10| 1.00| -0.01| 0.27| 0.23|-0.10| -0.36| -0.07| -0.17| -0.18| -0.19| -0.06| 0.04| 0.08| -0.06

v6 | 0.47| 0.41| 0.30| 0.31|-0.01| 1.00|-0.07|-0.25| 0.21| 0.16| 0.04| 0.02| 0.04| 0.18| 0.12|-0.29| 0.01| -0.10

v7 |-0.03{-0.12|-0.33|-0.23| 0.27|-0.07| 1.00| 0.27|-0.12|-0.44| -0.07| -0.26| -0.33| -0.31| -0.10| -0.04 | 0.14| -0.12

v8 |-0.19(-0.21|-0.18|-0.21| 0.23|-0.25| 0.27| 1.00(-0.20| -0.12| -0.21| 0.02| -0.04| -0.47| -0.18| -0.06| 0.03| -0.14

v9 | 0.07| 0.08| 0.14| 0.14|-0.10| 0.21|-0.12|-0.20| 1.00| 0.30( -0.13| -0.06| 0.04| 0.27| 0.33| 0.10|-0.08| 0.18

v10| 0.04| 0.15| 0.43| 0.40|-0.36| 0.16|-0.44|-0.12| 0.30| 1.00| 0.06| 0.24| 0.43| 0.43| 0.32| 0.10|-0.04| 0.35

vll| 0.20| 0.08| 0.07| 0.09|-0.07| 0.04|-0.07|-0.21|-0.13| 0.06 1.00| 0.30| 0.15| 0.20| -0.16| -0.01| 0.12| 0.03

vl2| 0.08| 0.08| 0.15| 0.18|-0.17| 0.02|-0.26| 0.02|-0.06| 0.24| 0.30| 1.00| 0.55| 0.19| -0.08| -0.01| -0.02| -0.10

vl3| 0.05( 0.12| 0.30| 0.34|-0.18| 0.04|-0.33|-0.04| 0.04| 0.43| 0.15| 0.55| 1.00| 0.35| 0.09| 0.06|-0.11| 0.12

vl4| 0.15| 0.22| 0.37| 0.37|-0.19| 0.18|-0.31|-0.47| 0.27| 0.43| 0.20| 0.19| 0.35| 1.00| 0.26| 0.15|-0.12| 0.20

vl5|-0.05( 0.03| 0.19| 0.23|-0.06| 0.12|-0.10|-0.18| 0.33| 0.32|-0.16|-0.08| 0.09| 0.26( 1.00| 0.38|-0.03| 0.53

v16|-0.45(-0.33| 0.06| 0.02| 0.04|-0.29|-0.04|-0.06| 0.10| 0.10|-0.01|-0.01| 0.06| 0.15| 0.38| 1.00|-0.05| 0.50

vl7| 0.08| 0.00|-0.05|-0.15| 0.08| 0.01| 0.14| 0.03|-0.08|-0.04| 0.12| -0.02| -0.11| -0.12| -0.03| -0.05| 1.00]| -0.06

vl8|-0.25(-0.17| 0.22| 0.21|-0.06|-0.10| -0.12| -0.14| 0.18| 0.35| 0.03|-0.10| 0.12| 0.20( 0.53| 0.50| -0.06| 1.00
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Key:

ltem
vl | will only try using the application if it does not look complicated
V2 | would prefer to use the application if it is based on a simple technology like SMS
v3 | would prefer to use the system if | do not need to learn about new technologies
v4 | would use the application if I do not have to change mobile providers
v5 | would use the application if it takes a short while to learn.
v6 | would use the application if it works on the technologies | am alreadydamith.
V7 The application can help me increase my profits
v8 The application can make it easier to get clients.
v9 Giving out my personal details to unknown clients is risky.
v10 Getting calls from new clients might interfere with my performande tive existing ones.
v1l Being listed on such a service might associate me with illegal activitbesner if it is misused.
v12 | would prefer to get paid a deposit before going out to meet a client.
v13 | fear that some clients might call and not give me business.
v14 Getting calls from clients at odd hours might interfere with my privacy.
v15 | would use it if it was a Java or Android based mobile applications
v16 | would use it if it required internet access
v17 | would use it if it was SMS based
v18 | would use it if it was USSD based.
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Table 14: Initial KMO and Bartlett's test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .740
Approx. Chi-Square | 1639.578
Bartlett's Test of Sphericity df 136
Sig. .000
Table 15: Initial anti-image matrices
vl V2 v3 v4 v5 v6 v7 v8 v9 v1( vil wvip vi3 vli4 v15 vi6
vl | .67(®|-.491|-162| .20€| .05Z|-.23€|-.077| .02¢|-.054| .06€|-.221|-.00¢ | -.02€ | -.04C | -.08€ | .274| .06¢
v2 |[-.491|.77%|-01%|-.112|-.01C|-.05¢| .034| .05%| .05C|-.055| .072z| .01¢|-.02C|-.057|-.05%| .07z | .081
v3 |-.16Z2|-.01%|.75€ | -.54%| .02¢|-.10€| .17z |-.082z| .037|-.09¢| .064| .03C| .00C|-.08S| .09¢€|-.12¢ | -.10C
v4d | .20€|-.11Z|-.54%|.7422 | -.05€| -.14Z | -.08¢ | .084| .021|-.06t|-.051|-.035|-.135|-.06C|-.092| .114|-.031
v5 .05Z | -.01C| .024|-.05€| .71% | -.12%|-.06C | -.215 | -.004 | .28¢|-.02¢| .08¢|-.01z|-.05Z | -.007 | -.06C | -.02¢
v6 |-.23&|-.05¢|-.10€|-.14%|-.12%| .80z | -.04¢ | .15¢|-.121|-.077| .02%|-.014| .06€| .05C|-.113| .154| .091
v7 |-.077| .034| .17z|-.08¢|-.06C | -.04¢ | .8042 | -.24€ | -.01z| .25%|-.052z| .11¢| .091|-.007 | -.031|-.03z| -.02¢
v8 .02¢| .05Z|-.082z| .084|-.215| .15€|-.24€¢ | .632| .07z|-.231| .184|-.122z|-.08¢| .38%| .051| .04z | .071
v9 |-.05¢| .05C| .037| .021|-.00¢]|-.121|-.012z| .07z|.78%¢ | -.18¢| .15C| .03¢| .05¢|-.12¢|-.154|-.035| .01¢
v10| .06€|-.055|-.09¢|-.065| .28¢|-.077| .25%|-.231|-.18¢|.787 | -.03€ | -.02¢ | -.17Z | -.20C | -.094 | .084 | -.22¢
v1ll|-.221| .072| .064|-.051|-.02¢| .02 |-.052z| .184| .15(C|-.03€| .52¢& | -.25¢| .03€|-.095| .23Z | -.06¢€ | -.16C
vl2|-.00¢| .01&| .03C|-.035| .08¢|-.01<¢| .11¢|-.122z| .03¢|-.02¢|-.25¢| .6522 | -.447|-.01Zz| .001|-.07¢| .192
v13|-.02€|-.02C| .00C|-.135|-.01Zz| .06€| .091|-.08S| .054|-.17z| .03¢|-.447|.7722 | -.164| .01Z| .004 | -.05Z
v14 | -.04C| -.057 | -.08¢ | -.06(C | -.05z| .05C|-.007| .38%|-.12¢|-.20C|-.09t | -.012 | -.164| .822% | -.051 | -.12z | .06¢
vl5|-.08€|-.05%| .09€¢|-.092|-.007 |-.112|-.031| .051|-.154|-.094| .23%| .001| .01Z|-.051| .73 |-.24z | -.37<
v16| .274| .07%|-12¢| .114|-.06C| .15Z|-.03Zz| .04z |-.035| .084|-.06€ | -.07¢| .00<¢|-.122|-.24Z | .737 | -.267
vl7| .06&| .081|-.10C|-.031|-.02¢| .091|-.025| .071| .01€|-.225|-.16C| .19z |-.05z| .06¢&|-.37Z|-.267|.72¢€
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Key:

Item
vl I will only try using the application if it does not look complicated
V2 I would prefer to use the application if it is based on a simple technology like SMS
v3 | would prefer to use the system if | do not need to learn about new technologies
v4 | would use the application if I do not have to change mobile providers
v5 | would use the application if it takes a short while to learn.
V6 I would use the application if it works on the technologies | am already damith.
V7 The application can help me increase my profits
v8 The application can make it easier to get clients.
v9 Giving out my personal details to unknown clients is risky.
v10 Getting calls from new clients might interfere with my performande tive existing ones.
v1l Being listed on such a service might associate me with illegal activiwesner if it is misused.
v12 | would prefer to get paid a deposit before going out to meet a client.
v13 | fear that some clients might call and not give me business.
vl4 Getting calls from clients at odd hours might interfere with my privacy.
v15 I would use it if it was a Java or Android based mobile applications
v16 I would use it if it required internet access
v17 | would use it if it was USSD based.
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Table 16: Initial communalities

Initial | Extractior
| will only try using the application if it does not look complicated 1 0.696
| would prefer to use the application if it is based on a sineglenblogy like
SMS 1 0.608
| would prefer to use the system if | do not need to leboutanew
technologies 1 0.662
| would use the application if I do not have to change mobile providers 1 0.691
| would use the application if it takes a short while to learn. 1 0.595
| would use the application if it works on the technologies | agadly
familiar with. 1 0.601
The application can help me increase my profits 1 0.482
The application camake it easier to get clier 1 0.722
Giving out my personal details to unknown clients is risky. 1 0.487
Getting calls from new clients might interfere with myfpamance with the
existing ones. 1 0.678
Being listed on such a service might associate me wittallksgjivities or
crime if it is misused. 1 0.721
| would prefer to get paid a deposit before going out to melatra.c 1 0.637
| fear that some clients might call and not give me business. 1 0.651
Getting calls from clients at odd hoimight interfere with my privac 1 0.58¢
| would use it if it was a Java or Android based mobile applications 1 0.605
| would use it if it required internet acc 1 0.68¢
| would use it if it was USSD based. 1 0.654

Extraction Method: Principal Component Analysis.
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Table 17: Initial factor loadings based on a principal componentanalysis for 17 items of

the intention to use location-based mobile advertising sca{e=304)

Componer
1 2 3 4 5

V1 |1 will o.nly try using the application if it does not lo 300 -743] 217 083 028
complicated

v2 |l _vvould prefer to use the application if it is based « 410 -6211 220|040l 008
simple technology like SMS

V3 |l would prefer to use _the system if | do not neelearn 695 -010] 044 350 234
about new technologies

\Z WOL_JId use _the application if I do not have to cha 6751 o0ool 032] 363 320
mobile providers

V5 llev;cr)rl:ld use the application if it takes a short while 387 017l 187l 275 578

V6 |l would use the application if |t_\_/vork$ ont 408! -485] 4100 139 106
technologies | am already familiar with.

V7 | The application can help me increase my pr -.558| -.06(| .251| .08¢| .31¢

V8 | The application can make it easier to get cli - 478 .06€| -.24¢| .64¢| -.07¢

V9 S;\él;lg out my personal details to unknown client 370 163 48| -023 - 349

V10 |Getting calls frqm new c!lepts might interfere with 7231 205! -107] 159 - 277
performance with the existing ones.

V11 _Belng Ilst_eq _orsuch a service mlght associate me \ 291| -204| -389| -505 473
illegal activities or crime if it is misused.

V12 (1 would prefer to get paid a deposit before going ol 358 -123] - 699 066l 014
meet a client.

V13 Ifea_lr that some clients migcall and not give m 561] 038l -536] 218 - 011
business.

V14 G_ettlng ca!ls from clients at odd hours might inter 698 064 025 -202| 099
with my privacy.

V15 || wogld use it if it was Javi or Android based mobil 16| 487 439 048] 001
applications

V16 |l would use it if it required internet acc 091 777 -.00%| -.14%| .22¢

V17 |1 would use it if it was USSD bas: 3441 .68z .184| -.04F| .18F
Extraction Method: Principal Component Analy
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Table 18: Final KMO and Bartlett's Test

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy 767
Approx. Chi-Square 1361.505
Bartlett's Test of
df 91
Sphericity
Sig. .000
Table 19: Final anti-image Matrices
vl V2 v3 v4 V5 V6 V7 v8 v9 v10 v1ll v12 v13 vl4
vl 675 | -0.494| -0.147| 0.198| -0.249| -0.068| -0.025| 0.064| -0.069| -0.009| -0.104| -0.037| 0.268| 0.027
v2 | -0.494 762 | -0.014| -0.114| -0.068| 0.049| 0.038| -0.046| 0.042| -0.019| -0.073| -0.072| 0.077| 0.091
v3| -0.147| -0.014| .764| -0.538| -0.094| 0.160( 0.032| -0.128| 0.041| -0.011| -0.049| 0.085| -0.119| -0.081
v4| 0.198| -0.114| -0.538| .739*| -0.164| -0.077| 0.025| -0.038| -0.041| -0.127| -0.114| -0.084| 0.104| -0.050
v5 | -0.249| -0.068| -0.094| -0.164| .82(¢*| -0.021| -0.134| -0.020| 0.010| 0.079| -0.010| -0.125| 0.145| 0.080
v6 | -0.068| 0.049| 0.160| -0.077| -0.021| .842| 0.009| 0.247| 0.103| 0.068| 0.103| -0.018| -0.030| -0.011
v7 | -0.025| 0.038| 0.032| 0.025| -0.134| 0.009| .765| -0.189| 0.085| 0.054| -0.149| -0.197| -0.028| 0.037
v8| 0.064| -0.046| -0.128| -0.038| -0.020| 0.247| -0.189| .83%| -0.079| -0.198| -0.139| -0.092| 0.114| -0.221
v9 | -0.069| 0.042| 0.041| -0.041| 0.010| 0.103| 0.085| -0.079| .652| -0.463| -0.009| 0.066| -0.092| 0.169
v10| -0.009| -0.019| -0.011| -0.127| 0.079| 0.068| 0.054| -0.198| -0.463| .762| -0.132| 0.006| 0.010| -0.038
vll| -0.104| -0.073| -0.049| -0.114| -0.010| 0.103| -0.149| -0.139| -0.009| -0.132| .886'| -0.036| -0.165| 0.012
vl12| -0.037| -0.072| 0.085| -0.084| -0.125| -0.018| -0.197| -0.092| 0.066| 0.006| -0.036| .757| -0.235| -0.352
vl3| 0.268| 0.077| -0.119| 0.104| 0.145| -0.030| -0.028| 0.114| -0.092| 0.010| -0.165| -0.235| .729*| -0.290
vl4| 0.027| 0.091| -0.081| -0.050( 0.080| -0.011| 0.037| -0.221| 0.169| -0.038| 0.012| -0.352| -0.290| .754

177




Key:

vl | will only try using the application if it does not look complicated

v2 | would prefer to use the application if it is based on a simple technology like SMS
v3 | would prefer to use the system if I do not need to learn about new technologies
v4 | would use the application if I do not have to change mobile providers

V5 | would use the application if it works on the technologies | am alreadydamith.

v6 The application can help me increase my profits

v7 Giving out my personal details to unknown clients is risky.

v8 Getting calls from new clients might interfere with my performandie thie existing ones.
v9 | would prefer to get paid a deposit before going out to meet a client.

v10 | fear that some clients might call and not give me business.

vll Getting calls from clients at odd hours might interfere with my privacy.

v12 | would use it if it was a Java or Android based mobile applications

v13 | would use it if it required internet access

v14 | would use it if it was USSD based.
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Table 20: Final Communalities

Initial Extractior

I will only try using the application if it does not look complice 1.00(¢ .68¢
| would prefer to use the application if it is based on a sii
technology like SMS 1.000 618
| would pr_efer to use the system if | do not need to lebouianew 1.000 532
technologies
I WOL_JId use the application if | do not have to change m« 1.000 500
providers
| would use _t_he appllcatlon if it works on the technologies 1.000 581
already familiar with.
The application can help me increase my pr 1.00(¢ .38¢
Giving out my personal details to unknown clients is ri 1.00( .361
Getting calls from new clients might interfere with myfpemance

. o 1.000 .587
with the existing ones.
| would prefer to get paid a deposit before going out to meletra. 1.00(¢ .63E
| fear that some clients might call and not give me bus| 1.00(¢ .66E
G_ettlng calls from clients at odd hours might interfere with 1.000 451
privacy.
I would use it if it was Jave or Android based mobile applicatic 1.00(¢ .61¢€
| would use it if it required internet acc 1.00( .63(
| would use it if it wasUSSD base: 1.00( .65¢

Extraction Method: Principal Component Analy

Table 21: Correlations between risk, convenience and perceivégnefits

Risk Benefits Convenience

Risk Correlatior 1 .18€ .34¢”
P value .001 .00C

Benefits Correlatior 18¢" 1 305"
P valug .001 .00C

Convenience Correlatior .34¢" 32" 1
P value .00C .00C

** Correlation is significant at the 0.01 level-tailed).
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APPENDIX C

SYSTEM CORE SOURCE CODE

<?php

@session_name('lbs");
@session_start();
header('Content-type: text/plain’);

/ Web interface for registration ... USSD and SMS fosearching only.

require_once('../includes/config.php’);
require_once('../classes/functions.php');

[ISMS Gateway API
require_once('../classes/AfricasTalkingGateway)php'

/[ SMS login credentials
$username ="secret";
$apiKkey  ="secret";

/I Reads the variables sent via POST from our gateay
$sessionld =$ _POST["sessionld"];

$serviceCode = $ POST["serviceCode"];
$phoneNumber = $_POST["phoneNumber"];
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$text

= $_POST['"text"];

/I Get the registered user ID from the phone number
$UserID = getUserlD_Mobile($CON,$phoneNumber);

/I Ensure that the message comprises of charactdristween A—Z and 0 - 9
if (preg_replace('/["A-Za-z0-9\-]/", ", $text)!}{

/I If the session has been started then query it @et the current state and determine the next menievel to display
if (isset($sessionld)) {

$SQL_GET_STATE =" SELECT * FROM Ibs_state WHER&sSionID = ".$sessionld." ORDER BY TransactionTiDieSC LIMIT

$RESULT_GET_STATE = mysqli_query($CON,$SQL_GET_SH) or die(mysqli_error($CON).$SQL_GET_STATE);
$RESULT_SET_ARRAY_ GET_STATE = mysqli_fetch_ass®ESULT _GET_STATE);
$RESULT_SET_NUM_ROWS_GET_STATE = mysqli_num_roviREBULT_GET_STATE);

if (SRESULT_SET_NUM_ROWS_GET_STATE>0) {
if SRESULT_SET_ARRAY_GET_STATE['Level]==0) {
$text = preg_replace(/[*1-9\-]/', ", $text);
if (Stext!=") {
$path = $text;
$NextLevel = SRESULT_SET_ARRAY_GET_STATE[led]+ 1;
} else {
$path = 0;
$NextLevel = 0;
}
}else {
$path = SRESULT_SET_ARRAY_GET_STATE['Path1 ;
$NextLevel = SRESULT_SET_ARRAY_GET_STATE['Ld}e 1;
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}

} else {
$path = $text;
$NextLevel = 1;

}

}
} else {

$NextLevel = 0;

$path=0;
}
/I Clear the $SQL and response variables
$SQL ="
$response =",

/I if the text is O then this is the first step irthe process
if ($text=="0") {

$NextLevel = 0;

$path=0;
}

//Select the path / menu option based on the valwé the path variable
switch ($path) {
case O:
/[The first step ... display the main menu
echo getMainMenu();
$NextLevel = 0;

182



$path=0;
break;

case 1:
/linformation search process
if (lgetUserID_Mobile($CON,$phoneNumber)) {
/I The user has not been registered
$response = "CON You must be registered aeafust\n”;
echo getMainMenu();
$NextLevel = 0;
$path=0;
} else {
$text = str_replace("™',",strrchr($text,'r"))
switch ($NextLevel) {
case 1:
// Build the county list query
$SQL = "SELECT * FROM Ibs_county";
$response = "CON Information Search - Plsa$ect a county\n ";
break;

case 2:

//Save the County ID first

$CountyID = getCountylD($CON, $text);

$UserlD = getUserlD_Mobile($CON,$phoneNumbe
$SQL_INSERT ="INSERT INTO Ibs_search (EntryDatestd®,SessionID,CountyID)
VALUES (".date('Y-m-d H:i:s').",".$UserID.",".$ssionld.",".$CountyID.") ";
$RESULT_SET_INSERT = mysqli_query($CON,$SQL_INSERT)
die(mysgli_error($CON).$SQL_INSERT);
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/1 Build the location query
$SQL ="SELECT * FROM Ibs_location WHERE @uyID = ".$text." "

$response = "CON Information Search - Riesdect a location\n ";
break;

case 3:
//Save the Location ID first
$LocationID = getLocationID($CON, $text);
$SQL_UPDATE = "UPDATE Ibs_search SET LocationlD'.$LocationID." WHERE
SessionID =".$sessionld." ";
$RESULT_SET_UPDATE = mysqli_query($CON,$SQL_UPDATI)
die(mysgli_error($CON).$SQL_UPDATE);
/I Query the product category
$SQL ="SELECT * FROM Ibs_category";
$response = "CON Information Search - Please salpaotduct / service category\n ";

break;

case 4:
//ISave the Category ID first
$CategoryID = getCategoryID($CON, $text);
$SQL_UPDATE ="UPDATE Ibs_search SET CategorylD.$CategoryID." WHERE
SessionID = ".$sessionld." ";
$RESULT_SET_UPDATE = mysqli_query($CON,$SQL_UPDATI)
die(mysgli_error($CON).$SQL_UPDATE);

/I Query the product category
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$response = "CON Information Search - Riesdect a product / service\n ;
break;

case 5:
/ISave the Product ID first
$ProductID = getProductID($CON, $text);

$SQL_UPDATE ="UPDATE Ibs_search SET ProductID .$ProductID." WHERE
SessionID = ".$sessionld." ";

$RESULT_SET_UPDATE = mysqli_query($CON,$SQL_UPDATI)
die(mysqli_error($CON).$SQL_UPDATE." ProdID ".$PradlD." Text ".$text);

/I Query the product category

$RESULT_SET_SEARCH = mysqli_query($CON,$SQL_SEAR®H)
die(mysqli_error($CON).$SQL_SEARCH);

$RESULT_SET_ARRAY_SEARCH = mysqli_fetch_assoc($RESUSET_SEARCH);
$RESULT_SET_NUM_ROWS_SEARCH =
mysqli_num_rows($RESULT_SET_SEARCH);

$SearchID = $RESULT_SET_ARRAY_SEARCH[IDY;

$SQL_FINAL ="SELECT * FROM Ibs_providers WHERE RiectID =
"$RESULT_SET_ARRAY_SEARCH]['ProductiD']." AND LodanID =
"$RESULT_SET_ARRAY_SEARCH]['LocationID"]." ORDER BYransactionTime ASC
LIMIT 0,3";

$RESULT_SET_FINAL = mysqli_query($CON,$SQL_FINAL) o
die(mysqli_error(3CON).$SQL_FINAL);
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$RESULT_SET_ARRAY_FINAL =mysqli_fetch_assoc($RASUSET_FINAL);
$RESULT_SET_NUM_ROWS_FINAL = mysqli_num_rows($RESUSET_FINAL);

$ProductName =
getProductName($CON,$RESULT_SET_ARRAY_SEARCH['Prttidi]);
$LocationName =
getLocationName($CON,$RESULT_SET_ARRAY_SEARCH['LibealD');

if (SRESULT_SET_NUM_ROWS_FINAL>0) {
/I Prepare message to the person making the inquiry
$response = "END Providers for ".$ProductName:"$hocationName." found.
You will receive the contacts on SMS";
$UserMessage = "Providers for ".$ProductName."$hdcationName." " ;

/I get the confirmation code

$ConfirmationCode = getCode($CON);

do{
$Mobile =
getUserMobile($CON,$RESULT_SET_ARRAY_FINAL['User]p'
$Name =
getUserName($CON,$RESULT_SET_ARRAY_FINAL[UserIDY)
$Mobile_Formatted = "0".substr($Mobile,3,9);
$UserMessage .= $Name." ".$Mobile_Formatted.", ";

} while ($RESULT_SET_ARRAY_FINAL =
mysqli_fetch_assoc($RESULT_SET_FINAL) ) ;

$UserMessage .= "Confirmation Code ".$QomditionCode;
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$UserID = getUserlD_Mobile($CON,$phoneNumpe

$SQL_INSERT ="INSERT INTO lbs_confirmation
(SearchlD,UserID,ConfirmationCode,EntryDate) VALUES
(".$SearchID.",".$UserlID.",".$ConfirmationCode:"date('Y-m-d H:i:s").") ";
$RESULT_SET_INSERT = mysqli_query($CON,$SQL_INSERT)
die(mysqli_error(3CON).$SQL_INSERT);

/l Add the advert
$UserMessage .= getAdvert ($CON,$UserIB$eald,1);

} else {
$response = "END No Providers found for ".$Prodactie." in
".$LocationName."\n ";
break;
default:
display_menu();
$NextLevel = 0;
$path=0;

break;

break;
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case 2:
/I Registration Process
if (getUserID_Mobile_Reg($CON,$phoneNumber)=E")
/I The user has not been registered

$response = "CON ".str_replace('+',",$phoneNumb&qrry, we have not received your registration
information\n";

$NextLevel = 0;
$path=0;

} else {
$UserID = getUserlD_Mobile_Reg($CON,$phoneNeanb
$SQL_UPDATE = "UPDATE Ibs_user SET Confirmed = @gnfirmationDate = ".date('Y-m-d H:i:s")."
WHERE ID = ".$UserID."";
$RESULT_SET_UPDATE = mysqli_query($CON,$SQL_UPDATH)
die(mysgli_error($CON).$SQL_UPDATE);
$response = "END ".getMainMenu()." ";
$Username = getUserName ($CON,$UserID);

if(SRESULT_SET_UPDATE) {
$response = "END ".$Username.", your rediistnavas successful.\n".getMainMenu()." " ;
$NextLevel = 0;
$path=0;
}else {
$response = "END ".$Username.", your registratias wot successful. Please try
again.\n".getMainMenu()." " ;
$NextLevel = 0;
$path=0;
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break;

case 3:
/IRegister as a provider
$text = str_replace(™',",strrchr($text,™"));
/ICheck if user is already registered
if (getUserID_Mobile($CON,$phoneNumber)==") {
/I The user has not been registered
$response = "CON ".str_replace('+',",$phoneNumb¥u must be registered as a user first

".getMainMenu()." ";
$NextLevel = 0;
$path=0;

} else {

switch ($NextLevel) {
case 1:
// Build the county list query
$SQL = "SELECT * FROM lIbs_county";
$response = "CON Provider Registration afdeselect a county\n”;
break;

case 2:
//Save the County ID first
$CountyID = getCountylD($CON, $text);
$UserID = getUserlD_Mobile($CON,$phoneNumbe
$SQL_INSERT ="INSERT INTO Ibs_register (SessiotJBerID,CountylD) VALUES
(".$sessionld.",".$UserID.",".$CountylD.") ";
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$RESULT_SET _INSERT = mysqli_query($CON,$SQL_INSERT)
die(mysqli_error(3CON).$SQL_INSERT);
// Build the location query
$SQL = "SELECT * FROM Ibs_location WHERE @ayID = ".$text." ";
$response = "CON Provider RegistrationeaBé select a location\n";
break;

case 3:
//[Save the Location ID first
$LocationID = getLocationID($CON, $text);
$SQL_UPDATE ="UPDATE Ibs_register SET Locationt®".$LocationID." WHERE
SessionID = ".$sessionld." *;
$RESULT_SET_UPDATE = mysqli_query($CON,$SQL_UPDATI)
die(mysqli_error($CON).$SQL_UPDATE);
/I Query the product category
$SQL ="SELECT * FROM lIbs_category";

$response = "CON Provider RegistrationeaBé select a product category\n®;
break;

case 4:
//Save the Category ID first
$CategoryID = getCategoryID($CON, $text);
$SQL_UPDATE = "UPDATE Ibs_register SET CategoryiD'.$CategoryID." WHERE
SessionID = ".$sessionld." ";

$RESULT_SET_UPDATE = mysqli_query($CON,$SQL_UPDATI)
die(mysgli_error($CON).$SQL_UPDATE);
/I Query the product category
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$response = "CON Provider RegistrationeaBé select a product / service\n";
break;

case 5:
/ISave the Product ID first
$ProductID = getProductID($CON, $text);

$SQL_UPDATE ="UPDATE Ibs_register SET ProductID'.$ProductID." WHERE
SessionID =".$sessionld." ";

$SRESULT_SET_UPDATE = mysqli_query($CON,$SQL_UPDATE)
die(mysqli_error($CON).$SQL_UPDATE);

/I Query the product category

$RESULT_SET_SEARCH = mysqli_query($CON,$SQL_SEAR®H)
die(mysqli_error($CON).$SQL_SEARCH);

$RESULT_SET_ARRAY_SEARCH = mysqli_fetch_assoc($RESUSET_SEARCH);
$RESULT_SET_NUM_ROWS_SEARCH =
mysqli_num_rows($RESULT_SET_SEARCH);

$UserlID = getUserlD_Mobile($CON,$phoneNumbe

$SQL_FINAL ="SELECT * FROM lIbs_providers WHERE U#@ = ".$UserID." AND
ProductID = ".$RESULT_SET_ARRAY_SEARCH]['ProductID’'AND LocationID =
"$RESULT_SET_ARRAY_SEARCH]['LocationID"." LIMIT B";
$RESULT_SET_FINAL = mysqli_query($CON,$SQL_FINAL) o
die(mysqli_error($CON).$SQL_FINAL);

$RESULT_SET_NUM_ROWS_FINAL = mysqli_num_rows($RESUSET_FINAL);
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$ProductName =
getProductName($CON,$RESULT_SET_ARRAY_SEARCH]['Pattii]);
$LocationName =
getLocationName($CON,$RESULT_SET_ARRAY_SEARCH['LibealD');

$response = "END";

if (SRESULT_SET_NUM_ROWS_FINAL>0) {
$response = "END You are already registered as\ddar for
".$ProductName." in ".$LocationName;
$NextLevel = 0;
$path=0;

} else {

/I create the new provider
$SQL_INSERT ="INSERT INTO lbs_providers
(UserlID,ProductID,LocationID,RegistrationDate) VAES
(".$UserID.",".$RESULT_SET_ARRAY_SEARCH]['Product]D;".$RESU
LT _SET_ARRAY_SEARCH]['LocationID"]."," .date("Y-m-H:i:s").") ";
$RESULT_SET_INSERT = mysqli_query($CON,$SQL_INSERT)
die(mysgli_error($CON).$SQL_INSERT);
$response = "END You have been successfuly regsts a provider for
".$ProductName." in ".$LocationName;

}

break;

default:
echo getMainMenu();
$NextLevel = 0;
$path=0;
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break;

}

break;

case 4:
/I Place advertisement
if (getUserID_Mobile($CON,$phoneNumber)==") {
/I The user is not registered
$response = "CON ".str_replace('+',",$phoneNumb&Qu must be registered as a user first ".getMnu()." *;
$NextLevel = 0;
$path=0;
} else {
$text = str_replace(™',",strrchr($text,™"));
/I Select a location
switch ($NextLevel) {
case 1:
// Build the county list query
$SQL ="SELECT * FROM lIbs_county";
$response = "CON Place Advertisement - lelsatect a county \nA. Al\n";
break;

case 2:
/I Select product category
//[Save the County ID first
if (is_numeric($text)) { $CountylD = getCountylD($IN, $text); } else { $CountyID =
A"}
$UserID = getUserlD_Mobile($CON,$phoneNumbe
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$SQL_INSERT = "INSERT INTO lbs_advert (SessionlDetdB,CountylD) VALUES
(".$sessionld.",".$UserID.",".$CountylD.") ";

$RESULT_SET_INSERT = mysqli_query($CON,$SQL_INSERT)
die(mysgli_error($CON).$SQL_INSERT);

/I Query the product category
$SQL ="SELECT * FROM lbs_category";
$response = "CON Place Advertisement - Pleasetsef@oduct category \nA. Al\n";

case 3:

/I Select target user profile

/[Save the Category ID first

if (is_numeric($text)) { $CategoryID = getCategddy$CON, $text); } else { $CategorylD
="A"}

$SQL_UPDATE = "UPDATE Ibs_advert SET CategorylD"$CategorylD." WHERE
SessionID = ".$sessionld." ";

$RESULT_SET_UPDATE = mysqli_query($CON,$SQL_UPDATI)
die(mysqli_error($CON).$SQL_UPDATE);

/Il Query the age brackets

$SQL ="SELECT ID, Number, CONCAT (LowerLimit," UpperLimit) as Name FROM
Ibs_agebracket";

$response = "CON Place Advertisement - Pleasetseteage bracket \nA. All\n";

case 4:

Il Age
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/[Save the Age bracket ID first
if (is_numeric($text)) { $AgeBracketID = getAgeBkatID($CON, $text); } else {
$AgeBracketID ="A"; }

$SQL_UPDATE = "UPDATE Ibs_advert SET AgeBrackettD".$AgeBracketID."

WHERE SessionID = ".$sessionld." ";

$RESULT_SET_UPDATE = mysqli_query($CON,$SQL_UPDATI)

die(mysqli_error($CON).$SQL_UPDATE);

/Il Query the gender

$SQL = "SELECT * FROM Ibs_gender";

$response = "CON Place Advertisement - Pleasetdbketarget gender \nA. Al\n";
break;

case 5:
/I Gender
//Save the gender ID first
if (is_numeric($text)) { $GenderID = getGenderID@®W, $text); } else { $GenderID =
A%}
$SQL_UPDATE = "UPDATE lbs_advert SET GenderID #GenderID." WHERE
SessionID = ".$sessionld." ";
$RESULT_SET_UPDATE = mysqli_query($CON,$SQL_UPDATE)
die(mysqli_error($CON).$SQL_UPDATE);
$SQL ="SELECT * FROM Ibs_target";
$response = "CON Place Advertisement - Pleasefgpemir target\n”;
break;

case 6:
/I Save the target group
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$SQL_UPDATE ="UPDATE lbs_advert SET TargetID $téext." WHERE SessionID =
".$sessionld." ";
$RESULT_SET_UPDATE = mysqli_query($CON,$SQL_UPDATI)
die(mysqli_error($CON).$SQL_UPDATE);
$response = "CON Place Advertisement - Please Kggur adverstisment MAX 50
Characters\n";

break;

case 7:
/l Save the advert
$SQL_UPDATE = "UPDATE Ibs_advert SET Advert =tést." WHERE SessionID =
" $sessionld." *;
$RESULT_SET_UPDATE = mysqli_query($CON,$SQL_UPDATI)
die(mysqli_error($CON).$SQL_UPDATE);
$response = "CON Place Advertisement - How mangdgiao you want the advertisement
sent? \n";
break;

case 8:
/I Save the number of times to send the advert
$SQL_UPDATE ="UPDATE Ibs_advert SET Number =t&&.", EntryDate = ".date('Y-
m-d H:i:s")." WHERE SessionID = ".$sessionld." ";
$SRESULT_SET_UPDATE = mysqli_query($CON,$SQL_UPDATE)
die(mysqli_error($CON).$SQL_UPDATE);
$response = "END Place Advertisement - Your advastbeen received successfully \n";
break;
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break;

case 5:
/I user De-registration
if (getUserID_Mobile($CON,$phoneNumber)==") {
/I The user is not registered
$response = "CON ".str_replace('+',",$phoneNumb¥Qu must be registered as a user first ".getMignu()." ;
$NextLevel = 0;
$path=0;
} else {
$UserlID = getUserlD_Mobile($CON,$phoneNumber);

$SQL_INSERT ="INSERT INTO lbs_user_deregistered
(ID,FName,MName,SName,National_ldentityNo, YearOfiBiGenderID,Mobile,RegistrationDate,Confirmed,Con
firmationDate) SELECT

ID,FName,MName,SName,National_ldentityNo,YearOf@i@enderID,Mobile,RegistrationDate,Confirmed,Conf
irmationDate FROM Ibs_user WHERE ID =".$UserID;" "
$RESULT_SET_INSERT = mysqli_query($CON,$SQL_INSERTHie(mysqgli_error(3CON).$SQL_INSERT);
$user_delete = FALSE;
if (SRESULT_SET_INSERT) {

$RESULT_SET DELETE = mysqli_query($CON,$SQL_DELETE)

die(mysqli_error($CON).$SQL_DELETE);
$user_delete = TRUE;
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}

break;

default:

$SQL_INSERT ="INSERT INTO lIbs_providers_deregister

(UserlID,ProductID,LocationID, TransactionTime,RegitibnDate,Confirmed,ConfirmationDate) SELECT
UserID,ProductID,LocationID, TransactionTime,RegititnDate,Confirmed,ConfirmationDate FROM
Ibs_providers WHERE UserID =".$UserID." ";

$RESULT_SET_INSERT = mysqli_query($CON,$SQL_INSERT lie(mysqli_error($CON).$SQL_INSERT);

$provider_delete = FALSE;
if (SRESULT_SET_INSERT) {

$RESULT SET_DELETE = mysqli_query($CON,$SQL_DELETE)
die(mysqli_error($CON).$SQL_DELETE);
$provider_delete = TRUE;

}

if (Puser_delete && $provider_delete) {
$response = "END You have been de-registered fhenservice";
} else {
$response = "END The de-registration process wasuuzessful. Please try again!";

}

/INo option selected
echo getMainMenu();
$NextLevel = 0;

$path
break;

:0,
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}
$SQL_UPDATE ="INSERT INTO Ibs_state (Message,Ph®assionID,Level,Path) VALUES (".str_replace(’,',
$RESULT_SET_UPDATE = mysqli_query($CON,$SQL_UPDATEYie(mysqli_error(3CON).$SQL_UPDATE);
if ($SQL!="){

$RESULT_SET = mysqli_query($CON,$SQL) or die(miysgrror($CON).$SQL);

$RESULT_SET_ARRAY = mysqli_fetch_assoc($RESULTTRE

$RESULT_SET_NUM_ROWS = mysqli_num_rows($RESULTTRE

if (SRESULT_SET_NUM_ROWS>0) {

do {

$response .= $RESULT_SET_ARRAY[Number]." RESULT_SET_ARRAY[Name]."\n";
} while (SRESULT_SET_ARRAY = mysqlli_fetch_ass$RESULT_SET)) ;

}
/I Print the response onto the page so that the UBSjateway can read it
if ($response!=") {

/I Create a new instance of the SMS gateway class
$gateway = new AfricaStalkingGateway($usernabapjKey);

/I Send the message to the recipient
$results = $gateway->sendMessage($phoneNumbser$lessage);
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if (SRESULT_SET_FINAL) {
mysqli_data_seek($RESULT_SET_FINAL,0);
// Send the message to the providers
$UserID = getUserID_Mobile($CON,$phoneNumber);
$UserName = getUserName($CON,$UserID);
while (SRESULT_SET_ARRAY_FINAL = mysqli_fetchssoc($RESULT_SET_FINAL)) {

$Mobile = getUserMobile($CON,$RESULT_SET_ARRAMNAL['UserID);
$Name = getUserName($CON,$RESULT_SET_ARRAY AllNUserID);

$Mobile_Formatted = "0".substr($Mobile,3,9);

$UserMessage .= $Name." ".$Mobile_Formattegl.",

$SMSRecipients = $Mobile;

updateProviderTransTime($CON, $RESULT_SET_ARRRINAL['IDY);

/I Keep a record of the inquiry, the user making tle inquiry and the user ID's of the providers
identified.

Il Provider Confirmation Code
$ProviderConfirmationCode = getCode($CON);

$SQL_INSERT ="INSERT INTO Ibs_confirmation (Sea@UserID,ConfirmationCode,EntryDate)
VALUES
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(".$SearchID.",".$RESULT_SET_ARRAY_FINAL['UserID":".$ProviderConfirmationCode.",".date('Y-
m-d H:i:s").") ";

SRESULT_SET_INSERT = mysqli_query($CON,$SQL_INSERT)
die(mysgli_error($CON).$SQL_INSERT);

/I Prepare a message to the providers found
$SMSMessage = "Hi, ".$UserName." ".$phoneNumberlboking for ".$ProductName." in
".$LocationName.", we have sent them your numbenfi@mationCode = ".$ProviderConfirmationCode."

/l Add the advert
$SMSMessage .= getAdvert (SCON,$RESULT_SET_ARRFINAL['UserID",$sessionld,2);

if (F$SMSRecipients =" && $SMSMessage!=") {
$results = $gateway->sendMessage($SMSRetsHiBSMSMessage);
}
}
}

echo $response;

}
/I DONE!!!
2>

201



APPENDIX D

PILOT STUDY MATERIALS

Interview Guide
System Description

The system is a location based service for fingiroglucts and services based on a location.
Users register by providing their name, age anddgenService and product providers then
register and indicate their locations. Potentiaileclts then proceed to search for services and
products using the USSD menu. The names and mmbileer of the providers found on the
system are sent to the user by SMS. The provitkrgat the name and mobile number of the

potential client.
System Demonstration

User registration
Provider registration
Information search

De-register

Boda Boda Operator’s & Clients Pre-usage Interview

1. Name

2. Mobile No

3. Would you like to use the service? No Yes

4. What would you fear most about using this service?
a) Criminals could pretend to be clients / providersNo Yes
b) Clients / providers who do not materialize No Yes
c) The cost of the service No Yes
d) Any other ...please explain

5. Would you pay to use this service? No Yes
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6. How much would you pay per transaction2véry time you receive contacts

Boda Boda Operator’s Post Usage Interview

1. Mobile Number

2. Were you glad to receive calls from potential di#&n No Yes

3. Were you comfortable with the fact that your numivas sent out to potential clients?
No Yes

4. Did you like the fact that you received the corgaaftpotential clients? No Yes

5. Did you call any of the potential clients upon iigoey their contacts? No Yes

6. What did you like most about the service?

7. What did you not like about the service?

8. How did you find the system? Easy to use or coraf#id?

9. Would you like to continue using this service? No Yes
10.Would you pay to use this service? No Yes

11.How much would you pay per transaction2véry time you receive contarcts

Client Post Utilization Interview

1. Mobile Number

2. Were you glad to receive calls from providers? No Yes

3. Were you comfortable with the fact that your numivas sent out to service providers?
No Yes

4. Did you like the fact that you received the corgasftproviders? No Yes

5. Did you call any of the providers upon receivingittcontacts? No Yes

6. Did you receive calls from any of the providers? No Yes

7. What did you like most about the service?
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8. What did you not like about the service?

9. How did you find the system? Easy to use or coraf#id?

10.Would you like to continue using this service? No Yes
11.Would you pay to use this service? No Yes

12.How much would you pay per transaction2véry time you receive contarcts

SYSTEM Usage Procedure

1. Registration
a. Register with an agent
b. You receive an SMS asking you confirm your regtstra
c. Dial “*384#9870#" on your phone
d. You get a menu with four options;
i. 1 -Information search
ii. 2 - Confirm user registration
iii. 3 - Confirm provider registration
iv. 4 - De-register.
e. Respond with 2 to confirm your registration as eruw the service.
f. Respond with 3 to confirm your registration as @avjater on the service
2. Information Search
a. Dial “*384#9870#" on your phone.
b. You get a menu with four options;
i. 1 -Information search
ii. 2 - Confirm user registration
iii. 3 - Confirm provider registration
iv. 4 - De-register.
c. Respond with 1 to search for information.
d. Select a county, a location, a product/servicegmteand a product or service.
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e. If there are providers registered for the locatiod product / service requested for
then 3 names and mobile numbers will be sent tobyo8MS.
f. The providers too will be notified by SMS indicajiryour name and mobile
number.
3. De-registration
a. Dial “*384#9870#" on your phone.
b. You get a menu with four options;
i. 1 -Information search
ii. 2 - Confirm user registration
iii. 3 - Confirm provider registration
iv. 4 - De-register.
c. Respond with “4” in order to De-register from tlex\sce.
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PILOT STUDY
REGISTRATION FORM

FIRST NAME:

MIDDLE NAME:
SURNAME:

MOBILE NUMBER
NATIONAL ID NUMBER:
YEAR OF BIRTH:

For Providers Only
SERVICE / PRODUCT:
LOCATION:

Terms and conditions: This is a mobile based service that brings togetkevice and

product providers by sending their mobile contactsequest. All users will be registered
but it does not guarantee the authenticity of tieats or providers likely to use the service.
Upon receiving the contacts providers are adviseshtisfy themselves on the ability of
the clients to engage them as well as to pay ®ist#rvices mutually agreed upon by the
two parties. Users are similarly advised to satisemselves on the ability of the identified

providers to deliver the service or product desired

| agree that | have read, understood and acceptethe terms and conditions for use of
the NIPATE service.

SIGN:
DATE:
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