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1 Introduction

With more than 5 billion mobile subsctibers around the world (Ericsson, 2010), and
700 million of them accessing the Intemet via wireless devices (Huntington, 2011), mobile
devices have become an integral part of daily life. These devices transform the way people
communicate by incorporating unprecedented user mobility and speed in the transfer of
information allowing peaple to access information on-the-go; this in turn creates a demand
for the refonmat and delivery of content offered through conventional wired technologies.,
Many well-invesied businesses have established Content Management Systems (CMS) in
house that handle the delivery of infovmation. For companies hoping to meet such mobile
information needs there are two options: create duplicate information for mobile devices or
leverage existing CMS data. As the creation of duplicate information is time consuming and
costly, most businesses are typically better off leveraging their existing content by converting
it to a mobile friendly format, :
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Oakland County, Michigan is committed to serving its communities through etnpowered
and progressive Jeadership that is entrusted to embrace innovation in every sspect of
governmetit. The Oakland County eGovernment leverages existing technologies to provide
state-of-the-art programs and services to the community in order to bring eitizens, busincsses
and education closer together with gavernment. Oakland County has a large investment
in its CMS and an ever growing citizen base that has quickly adopted the mobile market.
Responding to this trend, the Mobile Content Services Initiative (MCSI) was formed in
2006. The MCS] was a joint venture between the Oakland County eGovernment and the
Colleges of Business, Communication Arts and Sciences, and Computer Science and
Engineering at Michigan State University (MSU). A private-public partnership betwean
MSU students and Oakland County eGavernment personnel investipated the possibilities
of leveraging information residing on existing Web-based CMS for further delivery to and
acecss by small-format mobile wireless devices.

This paper explores the MCST and the potential for replicating its results to other
organisations, This paper will present details ofthe MCSI, which congists ofthree components
that were developed in sequence:

s aProcess Transformation Framework (PTF)
* 2 Mobile Cantent Platform (MCP)
s« an Asset Leverage Strategy (ALS).

The modularity provided by these three components allows the MCSIs work to be
- customised and adopted by organisations locking to expand current wired-Web applications
anto mobile formats,

2 Literature review

2.1  e-Government defined

Electronic Government refers to a government’s use of technology, particularly web-based
Internet applications to enhance the access to and delivery of government information
and sorvices Lo citizens, business partners, employeces, apgencies, and government entitiss.
1t has the potential 1o help build better relationships belween the govemment and the public
by making interactions for the former with citizens smoother, easier, and more officient.
Government agencies report uging “elecironic commerce (¢-commerce) to improve core
husiness operations and deliver information and services faster, cheaper, and to wider groups
of customers™ (MeClure, 2000). Unlike traditional communication systems, eGovernment
provides non-hierarchical, two-way interactions without time and space constraints and has
improved public confidence in government (West, 2004),
eGovernment entails four major aspects:

= establishment of a secure system for government information
= wob-bhased service delivery
= application of a government’s c-commerce

s digital demacracy (Moon, 2002).
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The audienses being served by such e-Government services can be categorized into four
regments:

* government to citizen (G2C)
s government to business (G2B)
*  povemnment o govérnment (G2G)

= government’s Internal Effectivencss and Efficiency (TEE) and overarching
infrastructure (cross~cutting) (Lee et al., 2005).

The Digita] States Survey, a study that examines best practices, policies and progress
made by state governments in their use of digital technologies to better serve their eitizens
and streamline opetations, reports that “four states received A grades, with Michigan and
Utah receiving an A and Pennsylvania and Virginia recelving an A-" (Center for Digital
Government, 2010). The survey cvaluated state governments with respect to eight categotics,
including adaptive leadership and innovation; citizen cngagement and open government;
and adminiatration and human resource management. State governments that earned & high
grade had demonstrated results across all gight categoties.

Arguably, the most visible of the four sets of e-Government sorvices are those intended
for eitizens, G2C emphasiscs on using electronic commtunication systems to build a bridge
between a government and s ¢itizens. “One of the most popular benefits of G2C is the
simple posting of forms and registeations that were previously only available 1o those whe
were willing to wait in long lines or wait for forms to be mailed to them™ (Evans and Yen,
2005). Already, G2C has been applied in

«  the US Department of Education for providing quantifiable information to parents
= palitical systems for monitoring prisons -

«  the administration of voting

s the court system

= the Social Security Administration

» the registration of moior vehicles,

The utilisation of eGovernment services is contingent on citizen trust, innovation and
accoptance. A pereeption of online governiment services as easy 1o use is likely to
increase the frequency of their utilisation. An important antecsdent for such adoption
is the compatibility of these scrviecs gerass the plethara of devices, form factors, and
undetlying technology. Unlike e-commerce, wlhere businessez may target specific
populations, e-government must be made available to the entire cligible population
{Carter and Bclanger, 2005).

2.2  m-Government defined

Over the past decade, advances in wireless and mobile technologies have changed the
market landscape for mobile devices (Coursaris and Hassanein, 2002). A wide range of form
factors and enabling technology haa created an abundance of feature phones (i.e., traditional
mobile phone form factor), Personal Digital Assistants (PDAs), wircless laptops, and hybrid
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. products that combine old features and introduce new ones, with most notable examples the
newer touch-screen smartphones (i.e., mobile phones with embedded operating systems that
support installed and web-based applications) and tablet devices (e-g.. Apple’s iPad). Those
new information and communication technologies have afforded government to extend theip
eGovernment services and reach citizens anytime, anywhere (Ghyasi and Kushchu, 2004)
Biving rise to a new mode of ¢itizen servicing in mobile government or m-government,

“M-govermnment has the possibility to extend the roach of e-government. Mobile devices,
always with the user, enable government inforination to be reached from more places,
extending the reach of the internct. In most countrics, mobile penetration exceeds internct
penctration, which enables government services to be reached by more people” (Mohi
Solutions, 2010), )

Forecasts of growth in this arena have constantly failed o meet targets, e.g., according
to eMarketer, the number of wireless Tnternst users was set fo surpass the number of wired
users by the end of 2007, with 56.8% of all internet users connecting wirelessly (Trimi and
Sheng, 2008), something that has not materialised to date. Ingicad, a mote reoent study by
IDC suggests that this transition will occur in 2015, when “the number of people who access
the internet wirelessly will surpass those who surf the web via wired connections™ reaching
2.6 billion Internet users (Campbell, 2011). Regavrdless of when that occurs, the realisation
that citizens are increasingly using their mobile devices to access web-based information has
given impetus to increased m-government activity,

“M-government is defined as a strategy and its implementation involving the utilisation
of all kinds of wireless and mobile technalogy, services, applications and devices for
improving benefits to the parties involved in e-government including citizens, businesses
and all government units” (Kushchu and Kuscn, 2003).

M-government is value-added e-government becausc it offers the following advaniages:

= it improves the delivery ‘of govermnment inforimation

* m-technalogy may be the best solution to overcome internict connectivity problems
and digital divide issues faced by e-government applications

= compared with wircd networks, wireless networks appear to bz a more cost-effective
choiee for countries with dense populations and difficult terrain

* m-~government applications can help avoid problems faced by somé countries (Trimi
and Sheng, 20038).

M-government services may ba found in law enforcement, fire fighting, emergency medical
services, education, health, and transportation (Kushchu and Kuscu, 2003), In the U.S.,
saveral states have applied m-Government in the public scetor: The State of Virginia

has applied m-Government to make its services more available to citizens through its .

‘My Mobile Vitginia’ praject; The State of California also provides mobile-hased scrvices
on energy warnings, traffic jams, stale lottery results, and press releases through the
“My California on the Go™ project; The fire depattment in New York City has combined
mobile equipment (e.g., TPAQs) with Global Positioning System (GPS) to identify
directions and locations (Moon, 2004}, Canada provides citizens with access to government
information, which includes contact information, passport services, economic indicators,
and government news releases on the go via its “Government of Canada Wireless Portal”
project, Western Europe, exhibiting a 100% mobile phone penatration rate has a wide
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acceplance of m-tcchnology. Mobile services such as Short Messaging Systems (SMS),
GF3, and MapMate are widely being used in the enablement of government services
(Trimi and Sheng, 2008). m-Goverment is also being used in developing countries.
In Turkey, for example, such services are mostly confined to G2G where mabile and
wircless technologies are utilised within the government agencies to make them mors
effective and efficient. In the Czech Republic, m-Government applications are used for
delivering important messages to eitizens in ime of crisis (G20, while 2 fow applications
exfst where there is interaction between the government and the citizens (both G2C and
C2@) a3 in case of m-voting” (Ghyasi and Kushel, 2004). ‘

2.3 m-Government challenges

While the examples shared above paint may paint a rogy picture for mGoverniment, a
nnmber of challenges stand in the way of gimilarly successful implementations that can
generate optimal value for all stakeholders involved, and primarily for the end users,
the citizens themselves. One such challenge may be the lack of compatibility between
the mobile systems considered and the existing eGovernmant systems. The challenge
may be even greater in cascs where government offices are using legacy systems that
are difficult to integrate with, “The solution lies in implementing open gystems using
open, not proprictary standards™, (Antovski and Lallana, 2004). Antovskij and Laliana

" also argoed that m-Government should make effort on optimising {ts LT, solutions by
focusing on mobile communications and enabling technology. They further raized the
coneept of interoperzbility, which is the stipulation of common data models and cominon
protocols for cxchanging data that facilitate information exchanges among mabile
systems. Europe launched the Mobile Services for Government (M~GOV) projest, which
is a research and innovation project at the Institute of Informatics, designed to encourage
access to new mobile and wireless publis eleetronic services, M-GOV is intended to
contribute to the development of a new cost-effective, open public setvice platform for
mobile citizens. Tha new platform will support usability, openness, interoperability,
and scalability {Antovski and Lallana, 2004). Interoperability between agencics of
heterogeneous technologies has also been cnabled via message adapters provided in
the Inter-Ageney Messaging System (IAMS), which uses a flexible XML format called
Mabile Government Extensible Language (MGMIL) in binary form (i.e., optimised for
the mobile environment) (Antovski, 2007).

However, as m-Government {5 yet one more channel for the govemment to operate
through, it creates additional costs, This will continue until m-Government can truly
substitute for other delivery channels (Lallana, 2008). Until the, a high degree of data and
serviee duplication is expected. Power (2009) claimed that high ievel of duplicate customer
data can;

*  annoy customers or undermine thelr confidence in organisations
#  increasc mailing costs

= cauge hundreds of houta of manual reconciliation of data

»  increpse resistance to implementation of new systems

»  result in multiple sales people, sales teams or collectors calling on the same customer.
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According to Shatp (2010), the solution lies in duplication data cansolidation, which can
eliminate redundani and costly data. Sharp found nearly ohe million duplicate customers records
on amarketing group he worked with and the estimated aperations cost reduction was $45 0,000
in the first year alone. The American Healih Information Management Association (AHIMA)
also published that duplicate data led to an exira fee betwoen $10 and $20 per pair with a toal
cost in the millions of dollars. Hence, =, .. there is evidence that the value proposition ¢an be
significant and can indeed add valuc to data-driven organisations” (Sharp, 2010),

The motivation behind this project is to produce a generalisable framework that can be
used by govermnment organisations in any sctiing as they invest in the migratfon to mobile
service delivery. Hence, what follows in the remainder of this paper is the development
of such a framewark and an illustraiion as it applics in the case of the Oakland County,
Michigen, eGovernment. The framework and the case study combined can stpport similar
government initiatives slsewhere in the future.

3 Methodology: Oakland County eGovernment Case Study on
Implementing m-Government

Oakiand County eGovenmment! is tasked with the intepration of “web application services
and tools through the (Oskland) County to create a seamless interface for conducting
business online with the County™. Thiz government was faced with the same challenge
of maneging the migration of data and services to suppott mobile nsers as described in
the previous sections. Te overcome this challenge, the Mobile Content Service Initiative
(MCSI) was fouided by maintaining 2 current network archifecture and content servicing
while moving into mobile content deployment, ‘ )

The MCSI was composed of Michigan State University stidents and Oakland County’s
eGovernment personnel, The MCST was further supported by the faculty and staff of
Michigan State University and Oakiand Government. The entite MCST lasted four tonths
and fulfilled its purpose, i.e., Qakland County had become equipped with a working mohile
content distribution system.

Specifically, the goal of the MCST was to provide the Onkland County eGovermnment
with a MCP and an ALS, which in¢luded an analytical break dewn and identification of
key mobile content pages to ba supported on mobile devices, and recommendations and
stratcgics for building upon the provided mobile platform. The MCP was intended to act as
the bridge that would connect to Oakland County's pre-existing agsets and link them to a
mobile user. The analytioal break down was to be done on Dakland County®s current web
traffic and validated by teans of a survey of the population it an attempt to identify key
arens of users’ content/service interests. These arcas were than snalvsed on the basis of their
ease of portability to mobile displays. Recommendations and strategies were devised to give
spesific resolution ta problems uniquely found in Oakland County.

Upon its completion, the MCSI had nlso provided evidence that the concepts,
methodologieg, and techniques used to develop the MCP and ALS were successful in this
regard. By reflecting on the entire sct of goals, objectives, and actions undertaken within
the context of the MCSI, a PTF was devcloped that is generalisable across organisations.
The PTF is described next, followed by an overview of the MCP, and finally the ALS, all
of which precede an illustration of the PTF in action through the “Oakland County Mobile
Content Services Strategy and Prototype”.
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3.1 The Process Transformation Framework

The PTF is a propased methodelogy to steveture the preparation, design, and development of
a project that specialises in building upon existing assets. What makes the PTP unique from
canventional system development methodologies is its focus on the reuse and leveraging
of cxisting assets. Assel re-usc simply means that duting the development phase of a
project existing systems and hardware will be a major focus of re-use during the design
and implementation of the new system. This allows for new value to be sxtracted from
eXisting systems by re-pusposing and extending the life of existing assets, A focused vision
for the system to be developed and a detailed inventory of existing assets ara critical in this
transformation effort. :

The PTF is a skeleton of linked goals and objeetives that should be followed during the
design and development phases of a project. Early in the conceptualisation of the PTF an
{ssue was identified regarding the over-specification of the MCSI project. In resaiution, the
PTF was injected with flexibility through the abstraction of processcs. These abstractions led
to generalised goals in place of specific scenarios. This flexibility was inevitably followed
by further medularisation of the goals into objsctives. Bach objective containg no specifie
instructions or structure. The PTF simply defines goals, objectives, tasks, deliverablas, and
relations between goals and objectives. Tt is the vesponsibility of the organisation to deviss
exacttasks and actions that can be followed ta complete the tasks and generate the deliverables
defined by the goals and objectives. The PTFs overarching purpose is to achieve three goals:
facilitate a problem s definition, define a system s design, and facilitate the deve/opment of an
IT solution. In its final form, the PTF consists of these three goals along with nine objectives
all interconnested and eventually leading to the successful implementation of a new product/
service (see Figure 1):

Figure 1 Proposed Process Transfornation Framework
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1 Problem Definition is the first goal of the PTF and aims at improving the working
team’s understanding of the problem at hand. 1t has three objectives and respestive
deliverables that gencrate ontputs related to the description of existing systems and
the challenges that prevent a natural progression to the desired system; the three
ohjectives are:
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9 Requirement Elicitation and it encompasses three tasks:
i discover system requirements

-
=t

establish the high-level goals of the system

1

cstablish cusiomor needs and expectations.

Once accomplished, the results are then written into the System Requiremants document
(i.e., the deliverable of this objective).

b Existing Asset Assessment and consists of the following tasks
i define systems in use within the organisation,

i locate ley assets and describe their involvement in the curtent gysterms’
operations

iii locate systems and assets that cen be incorporated into the developing
architecture

iv  locate potential areas of inputs and outputs that exist within the current
systems and assets that can be used as entry and exit points to communicate
with the develaping system.

The results are then written into the Existing Asset Summary.

©  Risk Assessment and Area Research, a two-fold objective, as identified visks must
be properly researched before valid mitigation strategics can be formed. Risk
Assessment and Area Ressarch includes the following tasks

i  definc potential hazards and unknowns that if imchecked woutld compromise
the integrity of the developing system and #ts vssfulness

it develop an understanding of thesa risks in preparation for mitigation
strategies.

The results arc then written into the Risk Analvsiz Report,

Upots completion of the Problem Definition goal, these thres written deliverables
should bacome available; System Requirements, Existing Asset Summary, and Risk
Arnalysis Report,

2 Project Design is the seeond goal of the PTF and utilises the information created
during the realisation of the eatlier Problem Definition goal. As the name suggests,
Project Design aims to create a system design that meets the custemer needs while
addressing the risks, all achieved while utilising existing systems and assets, Similar to
Probiem Definition, Project Design entails three objectives:

a  Risk Mitigarion is designed to subsume the Risk Analypsis Repor! created during
the Risk Assessment and Area Research objoetive and develop mitigation
strategies to resolve and prevent potential system disturbances. Risk Mitigartion
Involves the following two tasks;

i map possible risks to risk resolution strategics

ti  classify risks into categories of unresobved, high ptiority, low priority,
and system resolution (note: these categories are sels, meaning they have
operations of intersection, union, and contain unique entries),
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High priority risks are those that if unchecked would prevent the full functionality of the

proposed system, Risks of low priority are thase that would not significantly affect the
productivity of the developing system and as such should otily be pddressed if time permits.
System resolution risks are defined as risks that will be or are already mitigated through the
system’s design or implementation. During the first iteration of this objcctive there may be
no risks in the category of system resolution although by the end of development all high
priotity risks should also be system resolution risks. The results are written into the Risk
Dictionary document, which is lef open to revisions as this objective i3 revisited during
future iterations.

b System Design, which subsumes the System Requiremeants, Existing Asset
Swmmeary and Risk Analysis Repor{ documetitation produced during the Problem
Definition. The tasks that fall within the scope of System Design are to;

i develop an understanding of desirable input and output from and into the now
system

it  degeribe the inner workings of the system
fii des¢ribe connections between tha new system and existing assets,

The results are then captured by the Technical Specification document, which is left apen for
future modifications.

¢ Development Planning, which subsumes the Risk Analysis Report and Technical
Specification. The tasks within Development Plapning are to:
i structure the system’s implementation procedure
i reduce risks agsociated with time constraints
iil optimise total implementation time.
The results are then recorded in the Froject Seheduie documentation.

In summary, upon completion of the Profect Design goal three documents
should be made available: Project Schedule, Technical Specification, and Risk
Dictionary.

Lo 3

Project Develppment, and as the name alludes, the outeome 15 a usable solution 1o
address the defined problem, Project Davelopment takes advantage of the planning and
design information generated during the completion of the Project Design goal and
this information is uscd to begin system Fnplementation and Testing.

a  Implementation, which subsumes the Project Schedule, Tochnieal Specification
and Risk Dictionary. Testing later produces a dosument known as Application
Fieedback, which bscomes available for iInclusion into this objeative during future
iterations. The deliverable of this objectivs is a testable piece of application cade
and comes in the form of an Application Component, which if suceessfully tested
can be built onto and incorporated imto the fina! produet,

b Testing, which subsumes the Application Component. Testing tasks aims 1o
locate bugs and featute flaws in the Application Componernt and arc captured
by the Application Feedback document, Bugs and flaws revealed during testing
may produce the need for adjustinent of the Techmical Specification and the Risk
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Analysis Report. In the cases whers these documents are tedified the objectives
that subsume them will hced to be re-evaluated and their corresponding outputs
adjusted accordingly.

In the end, the deliverable of this objective is a usable application that solves the customers’
problem. ‘

hmnplementation may tot always be a constani process from start to finish, Agile methods
are becoming increasingly popular in sofiware des gn. These methods encourage a more rapid
approach to implementation. Through the approach proposed by the PTF, implementation
is broken into small testable segments. These segments are then tested and improved before
moving on to the next onie, which nsually adds more functionality. Tn this case, the Profect
Development goal would be non-linear and more of an iterative proccss that moves back and
forth between the fmplementation and Testing objectives,

In summary, the PTF (shown in full in Pigure 2) may be best described as o set of
operzational guidelines classified into sections but linked by related processes. These
guidelines contain sets of goals, objectives and deliverables that are used to direct
the outcome of the process. Tt is important to note that the PTF is not a specific set of
‘How-to’ instructions that claims to work in all situations. The PTE is designed to be used
as a framework that can be customised and expanded by an otganisatian to meet its unigue
project’s needs.

3.2 The Mobile Content Platform

The MCP (see Figure 3) is the methodology that enables a mobile distribution of content
within an existing, previously non-mobile supporting CMS. The MCP acts a5 a gateway
for incoming HTTP page requests, When a client makes & Web page request to the servar
it passes through the MCF, which detects the deviec and routes i to the correct page,
Microsoft Windows servers were the initial target environments for the MCP. Consequently,
all gateway code was written in ASP.et. This does not limit the potential for the MCP to be
potted to Linux Servers with code rewritten in PHP. Implamentation of the MCP resulted in
the existing CMS gaining additional functionality and value.

Oaleland County’s CMS is a repository of data wsed to produce the content that makes
up the County’s online web presence. More than 83.2 million mobile subscribers {or 31%)
accessed the [nternet via wircless devices in the USA (Nielsen, 2011). More locally, and
without the MCP, this County’s 1.2 million residents (Oakland county, 2010) Web-based
access of Government-provided information and services would be testricted to traditional
means of access via Web browsers found on desktops and laptops; this may not appear to
be & challenge, but in an increagingly mobile society that is eontinuously growing in its
censumption of mabile content, it is critical for povernment to offer services and information
through the ¢hantiels that citizens are using. In doing so, extending the CMS meant
incorporating emerging mobile technelogics found in feature phones and smartphones,
With the completion of the MCP, Qakland County was able to bridge the gap that existed
between their legacy CMS and the new access nodes found in mobile Internet browsers.
To create this bridge the MUP was broken into three hierarchical layers. These layers worked
together scamlessly to support the dissemination of Ouakland County’s digital information
hased on the software found on the accessing client’s machine or node; the layers consisted
of: Analysis, Formatting, and Content,
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Figure2  Full view of the Process Transformation Framcworlk
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Figure 3 The implemented Mobile Content Platform {MCP) (see online version for colowrs)
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1 Analysis, the top layer (see Figure 3), manages initial incoming rcquests from a client.
When a user accesses the root of the Website the root points the user to the top layer
of the MCP. Here the MCP requests information about the elient’s software. The
MCP then analyses the information describing a user’s browser capabilities. Once the
analysis is complete, the MCP redirects the user to the appropriate web page within the
Formaiting layet. :

2  Formaiting, the middle layer, may normally consist of one standard, but in the case of
Oakland County it actually consisted of two options

i a Wireless Markup Language (WML) format
i an Extensible HyperText Markup Language (xHTML) format ?

Hence, to support Ozakland Connty citizans who owned mobile phones utilising either of the
formats, the MCP was designed to support both WM. and xHTML Web pages. This was dofic
by including hooks into the forinat of all pages, which then pulled content from the data layer

3 Data, or the bottom layer, contained the CMS, which was queried by a formatted page in
‘order to pull out all necessary information. This allowed for data in the CMS fo be easily
reused by different pages across multiple formats. The thres layers of the MCP come
together to produce pages with the correct content in the correct format for a apecific
view. Thus, the result of the MCSI and the development of the MCP was a three-layered
system of ¢lient analysis, page formatting, and finally data retrieval and presentment.
The MCP is a very important piece of the MCSI. it allows for easy extensions of new
formats within the Formatting Layer. New devices and sofiwate can be recognised and
accounted by simply adjusting the Analysis Layer, Finally, new content can be <asily
added into the CMS and utilised withont changing retrieval proceduras.
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Arguably, the most meaningful outcome of the MCP {g that it bridges Onkland County’s
pre-existing CMS with mobile devies applications. Tn its implemented form the MCP was
detecting the software and hardware of incoming mobile device tequests. This functionality
has the possibility of being expanded into a larger damain, which could include not only
mobile requests, but also desktop and laptop requests.

3.3 Asset Leveraging Strategy

The Adsset Leveraging Strategy (ALS) is a document that surmmarises how the MCP was
costomised to meet Oalcland County’s needs and includes strategics and recommendations
for building upon the MCP. The ALS provides both g record of the development of and
the information necessary to customise the MCP to fit inte Oakland County’s existing
infrastructure. Due to the gpecifio — and proprietary and confidential - natare ofthe ALS, its
intended use was cxclusively for Oakland County, slthough the staps taken in developing
the ALS can be wsed by most organisations. The non-specific nature of the MCP meant that
in order for Oakland County to extract optimal value it needed to specify instructions on
how to incorporate their existing assets into the MCP. The ALS provides these instructions
in the form of strategics and actionable recommendations. In order to generate contextually
relevant strategies and recommendations, market rescarch was conducted to infer the state
of both Oakland County eGovernment and citizens’ 1T, readiness on various levels. In-the
¢end, thrae major components were uged in crafting the ALS ‘

i a Mobile Device Survey of the residents
i acurrent Page Ranking Analysis
i an On-site Asvet Evaluation,

»  The Mobile Device Survey (see Figure 4) was motivated by the realisation that a
mobile web strategy is essential for any organisation with customer-facing systems or
rclationships (Jones, 2007). [t consisted of six questions aimed at gaining insight into
public interest in mobile devices and mobile content. These questions were used to
gauge: '

s ‘mobile’ aceeptance in the community

= interest in mabile content

& interost in push va, pull distribution of content

=« interest in governmant services.

The survey results were first broken into two categories: those who were interested in mobile
content distribution and those who were not. Those who expressed complete disinterest in
or inability to access mobile content were discarded to generate a more robust set of results
for the targeted audience (i.c., mobile uscrs interested in m-Government services). Results
included the ranking of services and pages according 1o intorest in descending order (see
Figurcs 5 and 6).

s A Page Analysis is a breakdown of Oakland County’s wired-Web traffic into total

page views, percentage of total traffic, and o popularity ranking relative to the other
pages (see Figure 7). This Page Ranking report provided an additional dimension
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Figure 4  Mobile Device Survey administered by Qakland County etGovermment
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to gauge the public’s interest in various information types provided by Qakland

County.

* An On-site Asset Evaludarion wes also conducted at Oakland County eGovernment to
identify the assets already being utilised. Through direct observation of cmployees
in the organisation’s day-to-day operations, inaight was gained on fiture assets being
considered for development. This information was attained early during the Area

Research phage to asscas the project’s feasibility.
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Figure 3 Survey results regarding ¢itizens’ interest in mobilo content offered by Onkiand County
eGovernment (gee online version far colours)
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Figure 6 Survey results (continued) regarding citizens” interest in mobile content
offered by Oakland County cGovernment (sge online version for colours)
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The above three componentsoffered aholistic view ofthe value proposition for the government’s
transformation into mobile servicing of its constituents. The Mobile Device Sirvey results and
the Page Ranking Analysis offeved complementary information ~ one may argue they offered
subjective and objective information respectively — and wers used to identify the most valuable
web pages and services to offer in o mobile format, Next, the results from the On-site Asset
Evaluation were incorporated and project feasibility was reasscssed. All of these elements
worked in combination to support the generation of the strategies and recormmendations used
to customise the MCP to Oakland County eGovernment's unique situation. These strategies
and recommendations were included in the final deliverabls of the MCSI, i.e., the “Oakland
Courity Mobile Content Services Strategy and Prototype” that is deseribed next,

Figare 7 Page ranking analysfs of Oakland Cotmty cGovernment web traffic (see online version
for colours)
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3.4 Oakland County mobile content services éiralegy and prototype

The-final deliverable of the MCSI was titled “Oalland Connty Mobile Content Services
Sirategy and Prototype™ and consisted of six major topics: Strategy, Approoaches and
Findings, Recommendations, Barriers and Mitigation Strategics, Pratotype Implementation,
and Tactical Iniliatives,

Strategy contained eight strotegic points that the MCSI followed and Oaldand County
continued to follow in customising the MCP, Approach and Findings provided a brief
surnmary justifying the feasibility of the MCP and its customisation to Oakland County, This
seetion also showeased important conclusions that shaped the MCST decisions and the mobile
device survey data that produced these conclusions, Recommendations included 15 actionablz
items for Oakland County to consider as it moves forward with its mobile content and services
chiablement; these items included suggestions on improving mobile traffic, valuable setvices,
and improvements for case of usc. Barriers and Mitigation Strategies provided a list of potential
obstacles that could impact the suceess of the mobile transformation. This list was balanced
with a list of strategies that can be followed to mitigate these obstacles onee they arose or even
proactively prevent them from occurring, Prototype Implementation described the status of the
MCP at the time of the document’s authoring. Finally, Tuctical Initiatives comprised & Tist of
the primary goals that shoutd be achieved as Oakland County adapts the MCP.-

“Oakland County Mobile Content Services Strategy and Prototype” was able to bring
Ozkland County up te date with the prograss that was mede by the MCSI. Tt provided graphs
and charts displaying survey results, sample code that was used to develop the MCF, and
the raw data used by the MCSE when making its conclusions. The data provided in this
documentation offered validation for the MCST and support for the continued effort in the
government’s transition to offering mobile content and services. By following the results
provided by this ALS, Oakland County was now oguipped with the tools to successfully
increpse the value of its existing CMS whilst extending new services to its citizens,

Figure 8 Prototype of the implemented system as viewed on a mobile device (s2¢ online version
for colours)
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Figure 8 displays a screenshot from the implemented system prototype as it appeared on a
feature phone. Figure 9 shows a view of the MCP and illustrates how ‘content pages were
related according to the Analysis and Formatting layers, i.e., once a request from a mobjle
device was received, it was analysed to detect the standard being used by it, and the eontent
was then presented in the appropriate format, either WML or xHTML.

Fignre 9 MCF view of the prototype (i.c., incoming request for a wehb page is Analysed for the
device’s technology standard, and the npproprinte Format is returned, h.., XML of
xHTML) (see onling verpion for colours) : ‘
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4  Discussion

Flexibility is the ability to be casily swayed by the influence of, in this case, & changing
cnivironment. Government, as with any organisation, is constantly investing in infrastructure
that affords an improved delivery of services to its stakeholders. When it comes to TT-related
implementations, flexibility is & key success factor. Being equipped with the tools to adapt
to a changing environment can not only achieve the said goal, but introduce more benefits,
including more efficient and effective processes, increased satisfaction among residents and
stalkeholders, a greater level of their enpagement, and ultimately & reduction of operational
costs, which translate to a decreased demand for taxpayers contributions. 1n the context of
mGovernment, the waters of service transformation 1o embrace mobile content and delivery
are yet uncharted. This paper supports these entities through the provision of three tools of
varying flexibility that can be used in their respective context;

= The PTF is designed to be an ordered set of guidelines broken into logical sections
consisting of goals, objectives, and activities. It is the most flexible tool provided
in this study, as the goals and objectives can be customnised to the specific needs
of an organisation or project, and by extension facilitate the transformation of any
organisation’s specific assets.
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e The MCP, also a flexible structure, can be used by any organisation to build &
similar architecture and extend a unique CMS. It was designed to incorporate the
ficxibility of an ever-growing organtisation in bath the top and middle layers. The
top (Aralysis) layer was implemented to focug specifically on mobile hardware
and sofiware. It is possible that an organisation would want to develep a similar
system to the MCP, but to do so while incorporating the ability to also detect
various desktop and Taptop hardware and sofiware beyond the two speeified in the
Oakland County case. This could casily be accomplished through the retooling of
the Analysis layer to include system details, connection details, and system display
layout recognition.

» The instantiated ALS is not very fiexible, as it is designed to he specific to Oakland
County’s necds. Flexibility can be found in the lessons learned from the ALS, which
‘eould serve as a starting point for other organizations looking to leverage existing
assets and produce comparable resuls specific to the processes involved. The survey
data collection, recommendations, and strategies can — and should — all be performed
by an arganisation to obtain specific insight about their project.

Scalability is equally important as a success factor; scalability is the ability to easily
expand or grow, &nd two sealablc objects emerged from the MSCI in the form of the PTF
the MCP. :

=  The PTF is designed to incorporate scalability by not imiting its use to any specific
project size. It also provides guidelines that are designed to facilitate the rense
or repurposing of assets. In the case of Oakland County, the assat that the MCSI
leveraped was the CMS. A larger asset or set of assets could be transformed into a new
or additional functionality by following the same procedurss found in the PTFE.

a  The MCP is scalable in the way that new featurcs can easily be added into its Jayers,
Scalability i incorporated in the MCP through the inclusion of new formats. An
example of this would be to create a new format for XML documents, By attaching
the proper hooks Into the CMS and adjusting the Analysis layer to recognise the new
format, the MCP could be expanded in its usefulness,

The flexibility and scalability found in each of these objects frees them from the bounds of
this specific case study and opens them up for use Ly other organisations apeaking to the
practical contribution of this paper at a critical time of conzidering and/or hamessing mobile
technologies in an organisation/business/government setting.

5 Implications and conclhisions

Mobile device acceptance is growing continuously and it is estimated that there will be 140
devices for every 100 participants, even in the developing world, within 5-10 years (Bala,
2010), while mobile will surpass desktop Internct access by 2014 (Meeker, 2010). With
analytical foresight, Oakland County collaborated with Michigan State University to form
the MCSI, This initiative was tasked with the development of a method to distribute Oakland
‘County’s existing web content to mobile devices within the community. After extensive
research, planning, and execution, the MCSI praduced three valuable deliverables: a PTF,

MCP, and an ALS3,
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These three components worked together to bring resolution to Oakland County's
challenge of increasing the quality of service offered to its citizens in light of an increasin E
demand in mobile government content. For the bencfit of other organisations, these
components were analysed and decomposed to expose their adaptability in other settings
and presented in this papor. Each component has its own part to play in the asset leveraging
solution produced. User sophistication of mobile web browsing will only increase with time.
Any organisation looking to meke additional uze of their available assets, especially when
trying to capitalise on the growing mohile weh market, should look to these components and
their impaet on Oakland County's eGovernment service delivery.

Pel.one and McLean’s (1992) seminal papcr on the Information Systems (13) Success
Model demonstrated that the successful adoption of an information system is consequent of
both informatiot and system quoality, Consistent with this theory, the MCP focuses on system
quality, t.e., by ensuring that all possible technelogy standards selected by the organisation
are supported through its Formatting Layer; also, information quality is supported by the
ALS, as nusets will be repurposed for the new caontext, therebly generating mere value of
the original investment in those 1T arlefacls, However, DeLone and Mcl.ean (1992} model
assumes a system is alveady in place, and does not consider the organisation®s transformation
effort, Based on & serics of statistics over 1T projects failure rates (Anonymous, 2001), “an
IT project is more likely to be unsuccesaful than successful®, and only “about 1 out of 5
IT projects is likely 1o bring full satisfaction™. While the IS Success Model helps explain
the reasons why an T3 project may or may not success once it is in place, it does not offer
guidance on how an organisation can maximise such quality, something that the PTF
proposed here dosa, Furthermare, the IS Success Model had been tested in different contexts
and received mixed support, e.g., in the context of intemet banking (Andoh-Baidoo et al.,
2010). It is plaugible that the non-significance of sugpgested relationships was an ovtcome of
omitting to control for project management variability in the cases analysed.

Moving forward, and beyond this paper’s theoretical contribution of building on the
I8 Success Model by consider the implementation of a technology, practical contributions
also emerge from the PTF, MCP, and ALS. For example, during the introduction of new
value-pdded mobile services, such as a e-finance (Lingfen et al_, 2010), e-banking (Andoh-
Baidoo et al., 2010), maobile reservation and payment systems (Olaniyi et al., 2010), financial
monitoring in the public sector (Kastanoulia st al., 2011), and mote, these three tools could
be used to optitise the 1.7, project management's quality, thereby increasing the ¢hances of
the project’s success. '

In closing, justifying the move toward clectronic and mobile servicing of an organization’s

stakeholders can be capital intensive and comes with high risk. Through the above PTF,

example MCP, and a carefully crafted ALS, support for such mveatments may be more easily
obtained tlirough the proviston of a cost-benefit andlysis. Suill, the intangiblos, brand cquity,
and consumer™s loyalty that can be derived from the delivery of setvices anytime, anywhere
need to be bore in mind, as they concurrently boost the lifetime value of a customer for
comparties, or residents for governments,

Acknowledzcments

The authors would like to thank Dr. June Wei, Editor-In-Chief, and the reviewers for their -

help in providing action-oriented, constructive reviews of this manuscript.




100 C.K. Coursaris et al.

References

Adesina, AuA., Daramola, 1.Q. and Ayo, C.K. (2010) “A 50A-based framewark for e-procurement in
multi-organizations™, International Journal of Electronic Finance, Vol. 4, No, 2. pp.156~170.
AUTHOR PLEASE CITE THIS REFERENCE IN TEXT,

Andalt-Baidoo, F.X., Villarreal, M.A., Liy, L.C. and Wuddah-Maricy, P. (2016} ‘An exploratory study
to examine the suecess of clectronic banking systems implementation in 2 developing nation®,
International Journal of Electranic Finance, Vol. 4, No, 3, pp.221-2335.

Anonymons (2001) Failure Rate. IT Cortex, Retrieved on Decrmber 21, 11, from hitp://www.it-coriex.
com/Stat_Failure_Rate.htm

Antovski, L. (2007) ‘Tmproving setvice maiching in m-govemment with sofl iechnologles®, 78k
Anrual IEEE International Symposium on Personal, Indoor and Mobil Radio Compnutications
(PIMRC '07), September, Atheng, Gregee,

Antovski, L. and Qusev, M. (2006) ‘m-GOV; the ‘cvolution methnd", Proceedings of the Second
Furgpean Cosference on Mobile Govermment, 30 August— | Scptember, Brighton, UK. AUTHOR
PLEASE CITE THIS REFERENCE IN TEXT.

Amntovski, Lj. and Lallana, E. (2004) ‘m-Government framework’, Procecdlings of the First European
Conference on Mobile Government, 1012 July, Brighton, UK.

Bala, V. (2010) Gelng Global Means Golng Mobile in Emerging Markets, The Nielsen Company,
Retrieved on 1 Septembey, 2011, from hitp://Blog.niclsen,com/nielsenwire/global/going-global-
means=going=mobile-in-emerging-markets :

Camphell, P. (2011) Study Predicls Mobile Internet Use will Surpass Wired Access by 20135,
Lexolegy, Retrloved on November 15, 2011, from httpt//fwwwlexology.com/library/detail,
aspa7p=71490222-b0b6-46fc-9547-305136366739

Carter, L. and Belanger, F. (2005) ‘The utilizetion of c-government services: citizen timat, imnovation
and aceeptance factors’, Infermation Systems Jowrnal, Vol. 15, pp.5-25.

Centor for Digital Government (2010) Digital States Survey — 2011 Restlts, Retrieved on 1) QOctober
2011, from: hitp:/Awww.centerdigitalgov.com/survey/61

. Coursaris, C.X. and Haszanein, K, (2002) ‘Understanding m~commerce: a consumar-centric model’,
Cuarterly Jowrnal of Elecironic Commerce (QJEC), Vol. 3, No. 3, pp.247-272,

DeLone, W.H. and McLean, E.R. (1992) ‘Information systems success: the quest for the dependent
variable?, ifarmarion Systems Research, Vol. 3, No. 1, pp.60-95.

Bricsson (2010} dircel s Largest 3G Partner iy India, Reirieved on September 3, 2011, from hitp://
www,gricason.com/nows/ 1462531 _

Evans, D. and Yen, D.C, (2005) “c-Government: sn analysis for implementation — frameworle for
understanding cultural and social impact’, Goverrmmemt Information Quarterly, Vol. 22, pp.354-373.

Ghyasi, A.E and Kushchu, I. (2004} m-Govermment: Cases of Developing Countries, mGovlab,
Faternational Unfversity of Japan, Retrieved 19 September, 2009 frym www,mgovernment,org/
resurces/mgoviab_algik.pdf

Huntington, L. (2011) Moh Rules, Retricved on 1 September, 2011, from hitp/fwww.wewaniiraffic,
com/news/category/Mobile.aspx

Jones, N. {2007 Mobile Web Trends 2007-201], Gartner, Retricved on 1 September, 2011, fiom
hitp:/fwrww. gartner.com/DisplayDocumeni?id=507337

Kastanoulia, M., Petropoulos, F., Litsa, A., Nikitas, M., Pagourtzi, E. and Assimakopoalos, V. 2011)
‘Project management and financial monitoring in public sector an information support system®,
International Journal of Electronic Finance, Yol 5, No. 2, pp. 105-125.

Koshehu, 1. and Kusen, H. (2003) ‘From ¢-Government to m-Government: facing the inevitable®,
Proceedings of the European Conference on e-Governnent, Trinity College, Dublin.

Lattana, E. (2008) n-Government Benefits and Challenges, eGovernment for Development., Retrieved
on | Decambar, 2011, from http/Awww.egovddev.org/mgovernment/evaluation




Enabling mGovernmant: a framework and a case study 101

Lec, 3., Tan, X, and Trimi, 8. (2005) ‘Currcnt practices of leading e-govermment countries’
Communications of the ACM, October, Vol. 48, No. 19, pp.99-104.

Lingln. C., Woods, D., Gurran, K. and Dokerty, 1. (2010) “Mobile development envicormmonts Tor

 cleetronic Ainance®, International Jonrnal of Electronic Finance, Yol. 4, No. 2, pp.93-119,

MeChure, D.L. (2000) Statermient of David L. McClure, US General Accouniing Qffice, Bafore the
Subcommittee on Goversmeni Management, Informatlon and Technology, Commitiee on
Government Roform, House of Representatives, Retrieved on 17 October 2011, from hitp:/Awnvw.
gan.gov

Meeker, M, {2010) futernet Trends, Morgan Stanley, Retrieved on 1 September, 2011, from httpe//
www.gigaom.com/2010/04/12/mary-megker-meobilc-internet-will-soon-overiake-fixed-internet

Mobi Solutions (2010) Mobile Government: 2010 and Bevond, White Paper, Retrieved from: htip://
www.miobisolutions.com/services/im-goverament-tn-city :

Moaon, 1. (2004) From e-Gavernment to m-Govermment? Emerging Practices in the Use of m-Technology
By State Governments, 1BM Center for the Business of Government, pp.424-433.

Maon, M. {2002) *The evolution of e-government ameng municipalities: rhetoric or reality?’, Public
Adminisiration Review, Vol. 62, No. 4, July—August. AUTHOR PLEASE SUPPLY PAGE RANGI.

Nictsen (2011) State of the US Medla, Retricved on September 3, 2011, from hitp://blog.niclsen,com/
niclsenwire/wp-content/uploads/2011/01/niclsen-media-fact-sheet=jan-11.pdf

Onkland Connty (2010) Fast Facts, Retricved on September- 1, 2011, from htip:/www.oakgov.com/
peds/assets/docs/databook/1_CaklandCounty FastFacts. pdf

Olanivi, O.M., Ajose. 5.0 and Adegoke, M.A. (2010) ‘Development of a mobile airline reservation
and payment sysiem®, International Journal of Electronic Finance, Vo). 4, No. 4, pp.372-389.

Power, . (2009) Hidden Cost of Duplicaie Customer Data. Hub Solution Designs, 13 Dowtmbar,
Retrieved oh Degember 14, 2011, from htip:/hubdesignsmagazine.com/2009/12/13/hidden-
Costy-g -duplicatc-customer-data/

Sharp, W. (2010} Informatica Data Quality Malching Algorithims: Eliminate Duplicates and Reduce
costs. EdgeWater Technology Blog Post, 28 January, Retrisved on December 11, 2011, from
hitp://edgewatertech, wardpress.com/201(/01/23/informatice- deta-quality~-matching-algorithmg-
climinate-duplicates-and«reduce-costs~3/

Trimi, 8. and Sheng, H. (2008) *Emerging trends in m-government’, Communications of The ACM,
May, Vol. 51, No. 5, pp.53-58

West, T2, (2004) ‘e-Govermment and the transformation of sorvice detivary and citizen attitades®.
Public Administration Review, Vol. 64, Na. 1, pp.15-27,

Naotes

"htpifoww.oakgov.com/egoy/

The need for two formats stemmed From a {ransition in mobile phone generntions and in verzions
of the supporting Wireless Application Protocol (WAP), WML, 1.0 was a product of WAP 1.0 and
was uged as the programming language for wireless applications. WML incotporates the eXtensible
Markup Langunge (XML} structure and is deliverad to browsers in the form of ‘decks’. Unlike
traditional Web development languages, such as HTMI., where pages are delivered on an individual
basis, WML decks contain a sct of pages. As mobile phones evolved into their second generntion WAP
2.0 emerged. WAP 2.0 incorporated a new version of the WML and supporicd xHTML.




