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Abstract— A key challenge in rural environments is to
overcome constraints such as high transport costrregular
or unpredictable transport services, transport of bw
passenger and freight volumes, low logistics seréademand
and supply, limited local skills availability and isolation from
or limitations to accessing the information society or
knowledge networks. The use of ICT and relevant seree
systems holds the potential to overcome such conaints, and
could improve the general accessibility of rural haseholds
and enterprises (e.g. to services, peers and markgt During
2008/9 the Council for Scientific and Industrial Reearch’s
(CSIR) Built Environment unit initiated a research project
to develop and test a logistics brokering system &t could
overcome rural transport challenges facing local rsidents.
The system, using a session oriented service knowrs a
Unstructured Supplementary Services Data (USSD),
provided a mechanism to capture demand for transpdr
which could then be organised and be matched withhe
supply of transport (the local transport providers).

The project utilised a living labs approach to overome
sustainability challenges normally associated witystems in
rural areas. A service system framework was appliedo
develop the system: It distinguishes that differentaspects
need attention in the design of a new (service) sgm which
includes a service concept, an organizational netwoand a
technical architecture.

The paper expands on both the living lab approach;he
service system framework used to develop the logis$
brokering demonstrator, and lists factors that affeted the
outcome of the system development.

Index Terms—Displaced rural, Information and
communication technology, Logistics brokering, Mobié
phones.

I. INTRODUCTION—DISPLACED RURAL AREAS IN
SOUTHAFRICA

Rural areas in South Africa, especially those defias
deep rural often experience the following realities
Literacy is low, especially among woman and femal
participation in the public sphere is limited. Sattents
are scattered spatially and for many residents itgual
health care, agriculture information, and formalieation
are out of reach or expensive to access (high goahs
costs). Distances to services and facilities argy land
often roads are poor and severely affected duraigyr

seasons. Transport services are infrequent in plabech
further constrains the accessibility of local resits: these
conditions severely limit the ability of residerntsaccess
basic services, social infrastructure and suppattgin
higher education, or have regular social interacfaocial
networks) to name a few. Another issue to notehi t
South Africa is still a ‘society in transition’ —here it is
not only a matter of economic development but alsout
social change [1]. Designing solutions in an Afrnicaay
might therefore differ from indigenous traditiondamight
not be similar to the western world approaches al, w
but what is similar is that both need to be ‘comityun
driven’.
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Fig. 1: Location of study area within South Africa.



One technology that holds much potential for reaghi development of logistics brokering services, vasiou
and servicing such rural communities is Informataond  research instruments were employed. Exploratorye cas
Communication Technologies (ICTs). Although severadtudies was used in the initial phase to get aebett
related technologies comes to mind, two tend toidate, understanding of the main issues to be considemed i
namely mobile phones and the Internet. In the lowdeveloping logistics brokering services. Desigresce
density, low travel volume context such as thosmdbin guidelines were used to design the brokering syshern
displaced rural areas; the provision of logistics servicedulfils the user requirements identified, and tdedemine
through a brokering service system is a possibilitthe real business issues (problem relevance) wolved
Through the brokering service system the rural el by the system. During the Kgautswane study, inésvsi
could be able to access information regarding albkél questionnaires, and observations were used torobtdh
transport services, thereby making rural transpervice qualitative and quantitative data from the stakdbard. It
delivery more predictable. is however_not onlydesign science which are important

During 2008 the Council for Scientific and Induatri when developing information systems, behavioural
Research (CSIR)’s Built Environment unit undertomk science also plays an important role as it death thie
project to develop such a logistics brokering destiator human element. It seeks to explain or predict huma
within the Sekhukhune district of the Limpopo prmé, a phenomena surrounding the design, implementati@h an
province with a high number of displaced rurause of information systems [5]. Both paradigms are
settlements (Fig. 1la). The Kgautswane area (HX). 1needed to inform researchers and developers of the
within this district was selected due to an alreabll interactions among people, technology and orgdaisat
established working relationship with some key locao be managed if the information system is to achiés
stakeholders. The area also suffers from acceisgibilplanned/intended purpose.
constraints mentioned earlier. According to Lee [6] technology and behaviour are

The main objective of this project was to develop aseparable. Fortunately according to Smnf7] design
(demonstrator) system that could overcome ruralpart has become more human due to more human-centred
challenges facing local residents through providimg design approaches. Thanks to this human centergdnes
mechanism to capture demand for transport, whiehdco applications are easier to use and better suitethein
then be organized and be matched with the supply péirpose. Field studies enables behavioural scientis
transport (taxi association). The focus of theeystvas understand organisational phenomena, as does the
on travel demand between the morning and afterno@onstruction of artifacts enable design scientistbetter

peak periods. understand the problem to be addressed. It isialuis
context that a living lab approach is favoured -isit
Il. APPROACHES AND RESEARCH DESIGN system development withieal settings.

To achieve the objective the design science pamadig
was followed, which is used to conduct research in
information systems and organizational settingssif®®  The logistics brokering project utilises a livingbk
science strives to create innovative and vaIuahIElets, approach - rural ||V|ng labs are user-centric, -ial
whereby the researcher attempts to create thikgsénve research and development contexts, involving people
human purpose, and the outputs are assessed agahsinesses and public players in the co-creation of
criteria of value or utility [2]. It is fundamentgl a services enhancing rural development. It also seeks
problem solving paradigm. It seeks to create intiowa overcome sustainability challenges normally assedia
that define the ideas, practices, technical capiasiland with systems in rural areas. According to Muldef e
products through which the analysis, designmain advantage of a Living Lab approach over more
implementation, management, and use of informatiafaditional user-centric methodologies, is its Hault
systems can be effectively and efficiently accostd contextual sphere in which the co-creation if IGBguct
(3] - [4]. and service development takes place. It is alsautabo

This paradigm is used to create and evaluate thgsearch and technology development institutionnge
brokering system (also referred to here as théaef}iin  up long-term relationships with the inhabitantshef real-
facilitating and improving (value) logistics ser®ic world context in a way that will ensure active papation
delivery in rural areas. To obtain knowledge on thgy the latter in the research and development (R&D)
logistics situation in rural areas, action reseavelis process [8]. The ability to interact with the usirsvhat
applied to study the general characteristics of mal (dijfferentiates the Living Lab Approach from otheoss
service delivery environment using case studiaxesthe discip"nary approaches_ |_|V|ng Lab research iswee as
goal of the work is to facilitate and improve thethe place where both fundamental research and pure

applied research meet, it embraces use inspiredation

! Displaced rural areas are associated with Southicad§ past research (See Fig. 2).

political reality where high density communitiesvdlped often long
distances from towns and service centers.

A. Living Labs Approach
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Fig. 2: Information system research framework [5]

The objective of such approaches is also to establijustify/evaluate phase. Rigor is achieved by appabgly
affordable and sustainable applications and sesvibat applying existing foundations and methodologiesis T
can contribute to social inclusion, local economi@lso the area where new methodologies are deveknped
development and ICT innovation. A further advantage where knowledge is generated. The contributions of
that users that are part of the Living Lab commuaite behavioral science and design science in IS resemr
more committed to experimentation, open for chaangg assessed as they are applied to the problem in an
innovation [9]. Fig. 2 presents the Henver, Mareayk, appropriate environment and as they add to thecobiof
and Ram conceptual framework for understandinghe knowledge base for further research and pmactic
executing, and evaluating Information Systems metea Design-science research addresses important udsolve
that combines both design-science and behavioafee problems in unique or innovative ways or solvesbfms
paradigms [5]. The environment defines the arearsvhein more effective or efficient ways. The key difetiator
the problem or need site [10]. The environmers inade between routine design and design research is lda c
up of people, organizations, and their existing (oidentification of a contribution to the knowledgade of
planned) technologies [11]. In it are the goalsk$a foundations and methodologies.
problems, and opportunities that define businesslsi@as  According to Markus, Majchrzak, and Gasser, L [12]
they are viewed by people within the environmentexisting knowledge is used where appropriate; hewev
Business needs are assessed and evaluated within dfien the requisite knowledge is nonexistent.
context of organizational strategies, structurétuce, and For design science to be effective, it needs ttablyi
existing business processes. They are positionativee address the following (design) problems:
to existing technology infrastructure, applicationse requirements and constraints that are ill-definad d
communication  architectures, and  development to incomplete understanding of the environmental
capabilities. These define the problem (need) asepeed contexts
by the researcher. Formulating research activites « complex interactions between sub-components of the
address the perceived problems/needs then assures problem and its solution
relevant research. » inherent flexibility to change design processewels

The knowledge base is composed of foundations and as design artifacts (i.e., malleable processes and
methodologies. Prior IS research and results from artifacts)
reference disciplines provide foundational thegrieg
frameworks, models, methods, and instantiations! use
the develop/build phase of a research study.
Methodologies provide guidelines used in the

a critical dependence upon human cognitive alslitie
(e.g., creativity) and social abilities (e.g., tegmk)
to produce effective solutions



Technology has influenced the nature of work over

decades; with the advent of new ICTs the ways aking
is influenced. For example; villages previously
unconnected to the telecommunications grid now lcalle
phone access. As technology becomes easier tanose,
affordable and widespread, new sustainable devedopm
solutions become a reality [13].

Technology is not the real challenge according t
Fourie [14]: The human factor remains the grediastier
to development and the major reason for projettirizs.
ICTs need to be available, affordable and accessibthe
rural poor. ICTs can assist by helping the rurabrpim
their daily life, by giving them a voice and by irasing
their empowerment — but this needs to be careful
planned,
especially large information systems are develojped
top down manner (also known as the waterfall model
Working out user requirements is the most difficagt
these do not take the users into account, whicbltses
later in more disruptions or rework [15]. A system
development project in a research environment
ambiguous in the beginning to allow creative solusito
evolve. Often (and in the case of this project)esalV
potential solutions are considered, and only thestm
suitable prototyped.

B. Service system approach

It is not the development of systems that is a eomc
rather the sustainability of service systems. Pa
experience has indicated that systems often fadl tiu
incomplete design — or simply not taking local itéssd
into account. Some research is also needed in tefms
design, development and the management of servi
systems. This project therefore looked at approatiat
could be applied to ensure appropriateness of regste
Beyond the system is also the need to manage aniamo
it. To start of it is important to understand ttegm
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®ig. 3: Elements of the service system [16]

implemented and managed. Some systems,

The service system framework (as described by Van
E)er Kar and Verbraeck [16] was applied to develop t
system (see Fig. 3). A service system distinguighes
different aspects need attention in the design okew
(service) system where trade-offs are made betwieen
service system elements. Firstly, a service condgpt
needed — this determines the strategy used toecvaaie

for the users. Secondly, an organizational netwaukt be

in place (or established) that supports the servibedly
when looking at services supported by ICT, a texdini
architecture should be provided. The organisational
network and technical architecture are determinahtke
actual service delivery.

st It is also important to note that the system operat
within a wider environment that is dominated byues
such as local politics, operational issues andcathi
Egnsiderations. These need to be taken into acdouhe
design of the system. This became especially eviden
during the initial interactions within Kgautswanthe
extent of such ‘environmental issues’ had to betdich—
boundaries had to be set for the system in ordprdceed

“service system”. Van Der Kar and Verbraeck [16With its development. Where possible the current

reviewed several definitions: According to Kotldr7] it

is ‘any activity or benefit that one party can off@®
another that is essentially intangible and doegemilt in
the ownership of anything’. @nroos [18] defines it as
‘activities of more or less intangible nature thatmally,
but not necessarily take place in interactions betwthe
customer and systems of service provider, which a

provided as solutions to customer problems. In thi§

project, services are also viewed from a more Byste
engineering perspective — largely due to the mahatiip
with the University of Delft's Systems Engineerigmpup
(Faculty of Technology, Policy and Management). Bue
the convergence in the service industry it is baogm
more challenging to design effective service systehme
design object (the service system — Fig. 3) is
combination of the service concept itself,
organisational structure, and the information tetbgy
architecture [16]. Focusing on only one of these i
ineffective and the boundaries between these arerait
clear (yet mutually interdependent).

organisational networks were used in the designhef
system.

C. ICT-based system and the role of the human
service broker

reFrom research conducted during the preceding two
years and contributions from the work of Muniaf@]1it

was clear that automated systems would be lesly like
work from the start — rural areas such as Kgautswan
relies more on personal relations and relationstipsals
are sceptical of new ‘solutions’. In addition, tREDR
project also made use of a local human service drok
known as the InfopreneurPeople in such areas prefer to

work with people that are familiar to them. Alse ttype

theof application/system can be complicated and tieeofig

S 2 |nfopreneurs are self employed social entreprenetilizing ICT to
enhance the range of services thy offer and ardals& enablers and
delivery channels for integrating services in upslawviced
communities in sustainable commercial manner.



broker would add an element of flexibility to thestem. accessed over this infrastructure. The Infoprenédiased
In order to develop a system the user related neads at the Kgautswane Thusong Ceftrdiave access to
to be captured — the interaction with users (oflipub personal computers, mobile modems, printers eticdl/p
transport) provided a good indication of the exteinthe of a local ICT enterprise.
‘problem’. For any system development it is impaottt A challenge faced in coordinating rural logistiesvice
be sure of what problem is being addressed. Tompdowrocesses, as observed through the surveys and
approaches will simply not work in an environmetitene interactions with several local groups, relates the
users ultimately decide on using or not using §stesn. identification of local travellers wanting transpaand
The users must be convinced that it contributes @nsuring that such demands could be managed to form
improves the current situation. For services tateepted viable local trips (for the service providers, n&mthe
they have to reflect the local user needs [19]. taxi association). The nature of the formal tramspo
To extract this information, engagement with diéier service providers is known but the extent of demand
groups were necessary, particularly the residemisthe during the day (the focus of the system) was unknow
local taxi association. The system also had to idens The challenge was therefore to setting up a systan
other requirements such as: could obtain/source such demand and cost-effegtivel
» The service should contribute to the business ef tlschedule the transport of people from with Kgautssa
current suppliers and not contain costs which are geographically dispersed settlements.
burden on any other party. It had to operate The challenge therefore was how the service broker
sustainably. could best provide logistics services using an l2ed
+ The system should contribute services that meeatf lodntervention  to  enable the consolidation and
needs and relate to the current way rural logisticynchronization of service demand and supply éiti

operates. pertaining only to passenger transport). It is ldbpeat
« Support in the long term has to be transferrechéo t such a system would reduce the operational ineffaes
broker. and time costs for passenger transport during tae d

It is clear that when undertaking such an exerttise whilst being a financially viable services. Muniafu an

outcome is always uncertain especially when working earlier work detailed the typical (South Africarjral
multifaceted human realm. logistics technology challenges as representedgirdi

lll. DEVELOPING THEKGAUTSWANE LOGISTICS
BROKERING SYSTEM + Shipper

+ Containerisation

In this section the design and development of &log  Storage
brokering system is discussed. It is a system dedign a
rural context as a real world system and derivethfthe
inputs sourced from within this rural living lalis Idesign
is based on the service system framework (discuss
earlier). Firstly, the context is elaborated folexvby the
requirements, the design and the system.

* Brokering
« Informal networking

* Dedicated or special
services

* Service planning

* Regularservices

Packagingand
consolidating

Service contracting
and scheduling

Latent movements Actualor realised
(possibly inhibited by movements

high transactionand (Currentdemand per
logistics cost) mode/route, with potential
to grow or shift)

Locating and
Communicating

A. The importance of context
Cl Included in system design

The key conclusions from the field survey processew [_] Notincludedin system design
that using a logistics brokering system would pdevi
opportunit_ie_s_ to_ imprpve_ the _overall logistics ation. Fig. 4 Triad of
From the initial investigations it became cleartthach a
service would require an easy to use and managensys
that would not require too much input from users or
processing by the broker. The system would, fatéd by From engaging the local stakeholders, informati@s w
the service broker, fulfil the logistical needstbé rural obtained and used to identify the functionality fbe
areas it serves. Although some value was drawn fromtial system. The key elements that would be adsid
literature it became evident that local realitiegrev by the system would be location and communication,
specific and would play a commanding part in thetesp.  service contracting and scheduling, and linked
Previous research undertaken as part of the Calisiba components. Again it is important to note that ardgh
at Rural (C@R) project indicated the extent ofinderstanding of the context is needed. Similathi
technologies available in the Kgautswane regiongsearch by Muniafu [19] in this project there isesed to
Communication relies on mobile phones, which iselyid
used in the region. Bandwidth is low which places ® Community centers aimed at bringitige services of government,
constraints on the amount of information that can bFoSer o outlying areas where people five.

rural logistics technology
challenges [20]




facilitate the service brokers in: determining ttemand through selection of participants that would faveuch a
for logistics services in a given area; determinthg system; positive in the sense that if not for tlaasisistance
logistics service supply situation (dependant orxiTathe process could be extremely difficult to arrarge
association); matching the demand with supplyould receive no support from locals.

opportunities (or rather generating supply oppaties) The main actors in the region identified for user
and communicating this with the logistics suppli&k of  requirement elicitation were:

these have to be incorporated in the design ofoistics «  The rural transport providers

brokering system to meet the logistics challengesd in «  The Infopreneurs (future logistics brokers)

the region (for passenger transport). Although Irura  The Thusong centre manager

|OgiStiCS also involves freight, it was deCldedlmﬂla”y . Groups such as representa’[ive from the youth, aged'
focus on the passenger transport as it appeardze ta support groups etc.

more pressing need in the region. It was however |ndividuals such as farmers in the area
anticipated that the system be expanded later dinide

freight logistics elements. The groups were not always strictly selected, atithe
o _ they were also suggested. The process used inrthg g
B. Eliciting user requirements sessions (held in the Thusong facility) was in fibren of

The main challenge in the design of any new sergice group meetings. The meeting themselves had steictur
the process to obtain the user requirements. Dagéte and followed planned activities. Only posters afip- f
Van Der Kar, and Appleman [21] state that the peopkharts were used in the discussions and no ‘coaiplit
involved in the process be carefully chosen to enthat group support systems were used. Issues were eztord
the most objective requirements emerge. Group aessi and provided insight and input into the developnuérihe
are also good for such a process. The suggestitmis system.
the participants be carefully chosen to avoid llaee
one-sided inputs. In literature it is suggested theoup ~ C. System development and contextual challenges

Support Systems (GSS) be used as it contains $evaffhe of the crucial issues when dealing with the
tools that can assist in structuring activitiesngyating development of, or introduction of an ICT systerthiat it
ideas etc. This according to the experiences &hould be able to make a real contribution or vafwem
Kgautswane is not so easy to achieve. investigations in the region the predictabilitytcinsport
Often the participants are illiterate, which makke demand, especially during the off-peak hours, are
use of some tools impossible. Then there is theuall problematic. Transport suppliers do not know theurea
makeup of the area. Often people would indicatef off-peak demand which also creates the valuerioi
positiveness in the hopes of getting ‘something’ afuit.  of the system: providing and matching demand fdalipu
They perceive such research as leading to somegioiog transport within-and out of Kgautswane after thermyg
and are not as objective, honest or critical asldvouand prior to the afternoon peak period. It musb ae
normally be the case (or the case in other sejtitymest emphamsed that transport services within Kgautevear
and open discussions are often not possible afirtste also |_n_fluenced by other environmental _factors sachhe
discussion and this therefore requires some refstiip condition of the gravel roads. All roads in Kgauisie are
building and the creation of trust. This processnide gravel and some are in poor condition, thus at dime

harder by strangers entering such environments a{ﬁisglt'_?g;n aré?elgcr:?)?izk(i)r: S?rrivfethztcor\r/:idehrtsrlr:g[elrltgvbe
creating expectations which often does not maiseadr PS. yp g up 9

lead to anything. Strangers are then viewed witineso ridership. The demography of the region also addhié

) turth hall i th ion s thaft difficulty experienced by transport users: longtaiees
mistrust. A furt er chaflenge in the region is t from the main road (to some villages), villagespdised
language — English is not the preferred languagé aithin Kgautswane. The intention of the transport

results in long meetings where translation is megli prokering system was as a centralised information
Translation in itself can distort the intent of tbeginal booking, scheduling and coordination service fobljou
message. In the case of Kgautswane the preseroeabf transport users. The system would ‘fit into’ exigti
Infopreneurs made this easier as they also undetdte services and not impede or cater for the peak pahs
intended system objectives. periods. The system (and service) will be delivdreth a
The Kgautswane requirements was sourced using marentral office such as the Thusong centre. Theesyst
basic activities which included; stakeholder inttiens should be accessible via a mobile phone and shalatd
(such as the taxi association), surveys conducttitihe be managed /accessed remotely. Although a system su
use of locally trained research assistants andtsnjpom as this holds much potential in future and coultbaf
the Infopreneurs. The requirements elicitation pssc transport services in the region, the key challenge its
depended on the Infopreneurs and the Thusong cenf@velopment and the buy-in/ support from the ldeal
manager for arranging meetings, group sessions afgsociation. The _Thusong centre is app_roprl_atehas t
surveys. Such reliance can both be positive andtiveg 0Me’ of the service and although the region expees

Negative in the sense that the process could beedia Problems such as bandwidth constrains, periodic



unreliable infrastructure, etc. the centre is vegjluipped system the service will be delivered on time). Thiss
with ICT systems and can provide such a transpoguite a challenge taking into consideration theorimfal
brokering service (along with other services cuiyen nature of such transport transactions currentlye Th
already provided by the Infopreneurs). The seritself  anticipated service should provide the followingvazes:
does not have to be hosted in the rural environenit . service that can capture logistics transport demand
is not |nfl.uenced by the same constra!nts as thad erea (mainly passenger transport)

in question. The system should aim to achieve the
coordination of (new) trips and the provision of
information through the ICT-enabled service to
customers.

Developing such a logistics brokering system would
inevitably also lead to raising expectations with
stakeholders. The technological environment wa® al$
limited with few people having access to personal
computers and the Internet. The only viable teaml ] -
that could be considered at the time (as commuoitat E- The service concept and proposition
medium) was mobile phones. The use of mobile phines The following describes the system components hed t
widespread in the Kgautswane villages but is howeveoles played by the various stakeholders. The cervi
predominantly entry level phones, which excludeslibe concept as conceptualised was simple but reliekeyn
of more modern mobile phone technologies relationships between the various stakeholders. The

A further constraint was costs — whatever systemldvo transport user is the main client and the needrémsport
be used had to be affordable to the user whilst kwiginates here. Under normal circumstances the use
sustainable in the long term. This was also donmdke would go to the road and wait for taxi transporbt n
the research more manageable. The brokering sya¢emknowing if such transport would be coming or not.
initially envisaged also depended on the services o Through the system the user would communicate dris/h
(human) broker — the local Infopreneur who wouldyph need for transport using a mobile phone (Fig. e T
vital role in the execution of brokered transpentvices. information would be accessed by the Infopreneuo wh

would undertake the clustering and scheduling. The

D. Designing with the service system framework Infopreneur would see if a trip already existsta time

After initial sessions with a number of stakehotdand @nd With matching destinations to that of the user.
after the data collection phase where surveys wefdrough the system the user can also see whay ifrgs
administered within Kgautswane several issues becaf@ve been scheduled. This would provide an oppitytun
clear as mentioned they include the following: for the user to join a trip. The trips once scheduand
. Peak travel times are catered for by taxi and bjX€d: are passed on to the service provider whaldvo

services, during this period there is also no spafB€n b€ responsible to deliver the service (trip).
capacity left for taxis to perform other services. To make the system work there needs to be trust

e There remains unsatisfied demand during the dd Iationships_— betvyegn the transport user and¢héce
between peak periods where users often sit witho {owder (taxi association): The user wants to lre shat

taxis providing a service It they use the system and book a trip that thewenuld

. ._in fact be there and on time. The service proviaeo
e A system should focus on capturing and brokering a . .
T : . needs to have trust that if they undertake a thip,users

service in this intermediate period.

« Bakkie$ would not feature in a passenger frei h}Nho booked would be there. Without such trust
P 9 g relationships the system would not work. The Inéoyaur

system (not a legal acknowledged form of DUb"%r broker in this context simply plays a coordioatrole

Service which can consolidate and cluster demand
(i.e. combine to trips sought in the same period to
have a more optimal trip)

Supplying the brokered trip information to the sesv
provider to deliver the service

Service that provides information to users regaydin
trips provided.

'ganspotrtf) the taxi iation i takfah he also has to undertake to do his part namely, t
aii)/z?ermrom € faxi association 1s essentia process the requests and forward the booked trip

information to the service provider. As the usetloé
%tfrastructure has a cost attached, it is also imamb to
note that users will pay for it

The service system was therefore also aimed
leveraging ICT to mitigate some of the mismatchwiaen
supply and demand experienced in Kgautswane negulti
in; trips with low numbers of passengers, lack of
information on public transport trips occurring. €rh
intended logistics brokering system had to be sintpl
use, affordable, and based (largely) on existingswaf
doing things, it had to solve a real problem anshta a
type of leverage or dependence (Example: if youthsee

“4Vehicles better known elsewhere as small pickrupkss.



———Business and user service proposition———— — Matching demand and supply for week X - overview——————

-

-
1. Transport user "\ [ 7-Infopreneur 8. Taxi association

Infopreneur

Week X-2
Friday 12pm

1. Service fee

2. Wi o 2. Send g das o
Week X-1 phst Py

1. Option to request a trip Friday 12pm
2. Option to join a trip
3. Option to request trip information

Business

Week X-1

Friday 12pm Until trip is finalised

Transport user Taxi association

o on st T

-Transport fee:

1. Reliable transport
2. Discount

Every day before a trip 12pm

At scheduled day and time

Fig. 5: The business and user service proposition.

The booking system cycleFig. 6 indicates the current
cycle for the system starting with the requestgrips and
ending at the trip being undertaken as booked. #/
brokering cannot be done in a very short time mkito
was necessary to deal with brokering transportlonger
time period. Essentially there needs to be timeat for —
making requests. Request cannot be made for tripisei ST
same week, but only for trips in the following wedlhe
week leading up to Friday provides the opportufiity Fig. 6: The system booking and service cycle
users to put in their request for transport inte system,
the system collects and stores these requests thetil
Friday when the Infopreneur then processes theestgu
and schedules the trips. The trips are finalised an
information sent to the users via Short MessageiGer  A. Using Unstructured Supplementary Services
(SMS) confirming and providing them with the neeegs  Data (USSD)
information regarding the trip. The trips infornmati is After scoping visits to Kgautswane, it became appar
given to the service provider who then throughon  that mobile phones had to be the communication
systems assigns the trips to the taxi that undestdke jnstrument (medium) for users. Although the Short
trip. Message Service (SMS) is a widely used data apjlica

The taxi driver is given a booking sheet contairtimg iy South Africa, it has cost implications and was seen
information on the trips; where pickups will bedanow 55 an affordable system to use within the impokieds
many there will be from the location. When a tr§ iryral communities of Kgautswane. Several other
booked the requestor receives via SMS a number (IRymmunication options were considered includingube
code) which is given to the driver upon entering thxi. o human language technologies and Unstructured
This number is system generated and also on ththéis g pplementary Services Data (USSD). Eventuallyas w
the taxi drivers uses. The use of this number isnsure yecided that USSD was suitable given the type dfil@o
that passengers that booked the trip is pickedngpret phones used — it is also an established technolotly
confused with incidental passengers also waiting fQeyeral local service providers to support andsassi
transport. The booking cycle is therefore alwayse®k, gevelopment. USSD allows for the transmission of
allowing users to plan ahead, book and providing thnformation via a Global System for Mobile
opportunity for information to be brokered and e&ksn  communications (GSM) network. In contrast to SMS, i
to the service provider. offers real time connection during a session. USSR

session oriented service, and can support a seguenc
exchange of information [22]. USSD messages arelsim
to form and easy to send. User can directly erfter t
USSD string and press ‘call’ to send the message.
terms of costs it is also cheaper than SMS.

Always
ST s et omaton

IV. TECHNICAL COMPONENTS AND DESIGN



B. Technical design C. Technical architecture

Fig. 7 illustrates the components of the eventysiesn. Here we briefly list at the elements that compdse t
A transport user wanting transport request thisliajling  technical architecture and functionality namelye tthata
the USSD number on his mobile, the request is giant layer, business logic layer and the presentatiperla
the GSM network to the Service provider's menu serv

If data is requested (example: a transport inquisee Data Layer- The part of the system that contains the
Fig. 7) or data needs to be stored, this is doimguke information that is entered remotely also allowifay
service provider's database. Finally this data iaden changes when updates are made or new informatibedad
available through an application that runs on theal to the database. The information stored in the bdem
personal computer of the Infopreneur and he makéwzludes the structural options for the system rgrtiee
contact with the service provider database usiGgaeral towns and settlements that can be selected asr eithe
Packet Radio Service (GPRS) internet connectiore Tlorigins or destinations. It also has rules suchttes
Infopreneur lists the transport requests that hbeen number of seats that can be booked for a tripedbrds
made in the week. Based on these transport reqthests the details for each submission namely the mobienp
web application would then visualise these requestsumber, time, date and the origin and destinatéecsed
facilitate the grouping of requests and the schedubf along with the relevant day and time period for thp.
trips. After finalising a trip the Infopreneur wauhand The database layer is accessed via web services.
over a trip document noting trip details such astep
passengers and arrival times, to the taxi assoniafihe Business logic layer This layer addresses the main
taxi association then arranges for a taxi to make trip part of determining the demand for service andtesea
using their normal work procedures through the gquelbusiness process such as scheduled transport Tifijes.
marshal. infrastructure used to communicate with the us&fSSD

which is provided by a local service provider, Bait The
costs for using the system are recovered from Her u
directly. In this layer the brokering activity takelace
with the use of a website with incorporated funadiity

to display requests and to process it until a cowdd trip

is arranged. The communication between the usethand
database takes place over the mobile phone netwbe.
Infopreneur accesses the website with PC and linked
modems.

- Overview system components ~

%
)

2. Telecommunication
(Vodacom, MTN, Cell C)

6.a Personal Computer
Infopreneur

6.b  Grouping and assigning
application

3. USSD router 4. UsSsSD m.enu server 5. Database
(Truteq) (Truteq) (Truteq)

Grouping and assigning

7. Infapreneur 8. Taxi association

Fig. 7: Technical overview of the system and its
components.

® Person appointed at the taxi rank to assign adréptaxi driver



/Start. Menu 7\ /B Menu Y the objective. The Infopreneur should not incurteds

Welcome to the KTL transport From where do you want pI’OVide thIS SerVice_

service transport?

1. Request a trip (5 to 14 people; 1. Paeng ) L.

Dec 2210 28) sy The transport user (customer)ls the main beneficiary

in a tri ; 4. Masak i
i I T e for the system. Responsible to request tra_mspmu_qm
. . Makgongwane the use of the system. In return they receive médion
3. Trip info (Today) 7. Maribaneng . .
i I on a booked transport service. These can inclutle al

residents in the Kgautswane area. They pay foséhédce

\ / K J whilst accessing it via mobile phone. The costthar trip
is paid separately by the user when doing thedrnigghe

B.2 Menu N /B4 Menu ) day in question.

‘Where do you want to go? Trip 1:

s i v The logistics service providerThis actor provides the

3. GaKwedi Date: Thu. Dec 18 requested service namely the transport. The lomal t

4. Masakqu Vacant seats: .. . . . . .

e association is this actor and is also key to makimg

3 {gongwane 1. Book. seats | . K

7. Maibaneng 2 Previus system work. They need to assign the trips intgrnal

10, Ohrigatad 4 aln menu through their own structures. The trips must beeutaken

il-Besion on time and as scheduled. Information is also dExbion

\ J k Wi the usage of the system. This information can later

assessed and analysed by the developers to evatuate
Fig. 8: Examples of some USSD menu option usefulness etc.
screens.

The communications provider Represents the actor
that facilitates the communication between useokér
and service providers within this dispersed rural
environment. This service is provided by the mobile
phone operators in the region. The second player ise
the service provider that provides the test bas&$J
infrastructure on the infrastructure of the molpleone
operator. They are responsible for keeping the owdtw
operational which allows communication between the
other actors.

Presentation layer The interface layer contains two
levels of interface: First the transport user iatés with
the system through the USSB interface modifiedtfar
specific tasks. This is essentially custom text usethat
appear on the mobile phone screen (Fig 8). This do¢
require the download of phone specific softwarerder
to be read or accessed.

At the level of the broker (Infopreneur) the intaré to
the system takes place though a website. The weelssit
simplistic and follows a sequence of steps necgssar
broker requested trips. The broker accesses thensys
using GPRS modem connected to a PC. The broker
also handle trips manually should he/she be regdéest
enter a transport request.

The application provider/developer This role is
C;fri‘gn‘ormed by the CSIR BE with assistance from Safev
solutions. They are responsible for constructing th
website, and the customised USSD menu system, \vidich
used to offer users the service. They are alscoresiple

D. Organisational network for building the database which is used to recequests
This is a crucial part of the system: these areatiters  and assigning and finalising trips.

involved in making the logistics brokering systerable. Whilst in development, the CSIR will be responsible
These include the following; for the maintenance and support.
The Infopreneur- Is responsible for running the V. CONCLUSION

brokering service. He/she acts as the intermediary ) ) o o
between the transport users and the logistics cgervi | € following outlines the main findings of thisopect;
providers (taxi association in this case). Withayterson 1t @IS0 indicates the future activities related its

in this space the system will not work — there gtwhas implementation. Firstly, the system was developdtinv

to be a person performing this processing functitis the cu_rrent trans_port reality and it does not pl_amarent_
actor is also responsible to assist those who weait to  OPerations at risk. The system operates in a wider
use the system but do not have the know-how or tgavironment that is dominated by issues such aal loc
technology (device), thus requiring human suppohis politics, operational. issues and ethical considamat
person ensures that the system works the rightamay 1Nese played an important part in the development
delivers the service as scheduled. This personsnaed Process. The process therefore also utilises thtirex
monitor the system, its use and records problems [pstitutional structures within the Kgautswane cegias

deficiencies. The Infopreneur can receive a mindf' @S possible. o S
financial benefit from such a system — this is hesvenot 1 he analytical phase indicated that there is andefi

10



need for transport during the day, periods thatcadten [5]
not serviced as service providers are not awar¢hef
transport demands across Kgautswane. The analydis a 6]
interactions with numerous stakeholders allowed the
research team to come up with possible solutioss al
taking technology into account. Initially two tecogies (71
appeared to have much potential namely; Spokero@ial =
System and Unstructured Supplementary Services. Datg g ]
After reviewing both, it was decided that USSD \tlas
most suitable technology.

Substantial effort was put into developing the eyst
Interactions with Truteq and Softwave led to the [10]
construction of a basic system that was acceskihlsers

[9]

within Kgautswane. Currently the application hateeed ~ [11]
a test phase where users and service providersbeill
monitored and subsequently questioned to deterthiee |12
viability and practicality of using such a systerhere are
still constraints that affect its use, includingetacy
(inability to use the menu system) and the fact thsers [13]
need to change behaviour from planning to travethen |14,
day, to behaviour that requires pre-planning aridgua
more scheduled services.

[15)]

On the public transport service provider's (taxi
operators) side there also needs to be a change in
behaviour — from one where everyone along a road ig 16,
picked up to one where preference is given to users
have booked a trip. On the system developmentrsigeh
have been learnt — especially on how to approaystem
development project in an impoverished and conwrhi
rural environment. Top down approaches will not kvor [18]
and users need to be part of the development @oces
During the next months the system needs to be[ 19]
implemented and tested. Changes will be made where
necessary. Over the longer term the system alsdsnee

[17.]

be monitored as this is where the real impact ban be ~ [20]
observed. [21]
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