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Abstract - There is a dearth of literature on the use of
Information and Communication Technologies (ICTs) in
Libyan universities and this paper aims to help address this
imbalance by exploring and analyzing how ICTs are used in
Libyan universities. Process maps and systems profiling are
employed to examine the current and potential uses of ICTs
and a new model for assessing ICT utilization in Libyan
universities is put forward and applied at the University of
Misurata in northern Libya. This innovative approach to
assessing ICT deployment in Libya has emerged from initial
case study research that will be further developed as other
universitiesin Libya areinvestigated.
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growing importancef this sectof4]. Thisresearch attempts
to support the universities in developing more efficient ways
of managing coreorganizationalprocesses and assdeid
information flows, and will also explore the cultural and
operational implications of using ICTs more widely and
more effectively.

Following this introduction, an overview of some of the
existing models relevant to this study is provided, leading to
a statement of the three research questions that are
subsequently addressed. The qualitative case apjipach
employedin this research is then briefly discussed, followed
by a section which summarises the findings to date, in the
main derived from angsis of processes and systems at
Misurata University. From these findings, a hew conceptual
model for analyzing ICT deployment in Libyan universities
is presented, and the concluding section discusses how this
exploratory research will be advanced throtigther studies
of ICT deployment in the university sector

With the developmerdand applicatiorof Information and
CommunicationsTechnologies (IC$), organisations have [I.  ORGANISATIONAL AND THEORETICAL FRAMEWORK

started to accept that it is important for thmmbracmew In Libya, ICT has had an undoubted impact on university
technologiesn order to achieve competitive advantd@e  gperationg5]. In recent yearsa nationalstrategic plan for

The term ICT emerged in the new millennium and isgeyeloping ICT infrastructurén universities has provided
generally considered to encompass the recent developmenis,, impetus for change iruniversity administration

in communications and-fusiness infrastructure as well as making its future exploitation a key componenuaiversity

the more tradibnal core IT functlon_s of an organisatidh development plans[6]. Libyan universities still face
thus can also be considered to include an orgamsatlonsqgmﬁcam challenges that affect their management and

Information Systems (IS). “The term IT is used gepjicas, which in turn affect their reputation locally and
interchangeably with IS, or it may even be used as a broadﬂternationally. These barriers include management

concept that describes a collection of salvénformation capability, poor processes and procedures, lack of

systems, users, and management for an entire organisatiogcoyntapility, lack of technology strategy, poor technology
[2]. However, tnformation and communications technology gyilis. and budgetary constraifi@.

is often used as an extended synonym [igiormation There are eleven public universities in Libya (see Table
Technology (IT), but is usually a more general term thajy ang, in addition, there is one fléiig private university
stresses the i@ of unified communications and the yhat has yet to receive approvaim the Libyan Ministry of
integration of telecommunications (telephone lines an igher Educatio{LMOHE). For this reasarit is excluded

wireless signals), computers, middleware as well agom this study.The LMOHE fund and manage the eleven
necessary software, storage and awisaal systems, which  , pjic universities in Libya, with a common management,

enable users to create, access, store, transmitnamgulate  financing and regulation” systethat aimsto improve the
informatior? [3]. It is this broad definition of ICT that is | niversities’ management and services.terms of using

adopted for this study o . ICT applications, managers in Libyan universitignerally
Thestudy investigates how ICT utilization can contributeszce a number obarriers such as lack of skills to deal with

to u_niversities' overall perfprmgncg. It iS one of th_e fewaqucational problems and they tend to struggle with the
studies focusing on ICT utilization in thdigher Education management of institutional inefficiencié8]. It has been

Institutions sector in the developing World, in spite of thesuggesteq9] that in order for the Libyan universities to
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meet international standards, it will be necessary to upgrade Ill.  RESEARCHMETHODOLOGY

their ICT infrastructureBarriers to thancreased takep of :

L S S22 : Researctstrategycan be defineds the general plan of
ICT applications in Libyan Institutions include a lack of ICT how the research%); will go about answegring thep research
infrastructure, a lack of qualified personnel and ar]questions [18]. The philosophical foundation of thigdyg is

msﬂtut;or}'fll rte5|starméo ?han%e{g]. P][e frpot Cfmfse gf thlte %ased on the ontology of subjectivism, while the
current situation can be traced back 1o financlal and cUltur&pistempological position  will be  interpretivismThe

ISSues tth%t have sevr?rely impeded technology adoption a earcher is centrally involved in the phenomena being
associated process change. studied andis a key player in the process of data collection

Top level process mapping and systems profiling ha\1’3nd analysis to answer the research questinnisrms of the

been used in aumber of studies in the UK to assess the IC . : :
e : methodological approach, case studies are applicable when
status oforganizations(10][11]. This approach has been research addresses either a descriptive question such as

applied in a Libyan context in studies of information systems, not is happing or has happened?” or an explanatory

deploym_ent in Libyan banks[13] and Libyan ol question such as “how or why did something happen?”
companie$l14]. [19].

TABLE |. PUBLIC LIBYAN UNIV ERSITIES IN ACADEMICYEAR 2012/1312]

Wi

I N . The University Establishme Region Number of Full Time Part Time
nt date Students Libyan Foreign Libyan
1 Benghazi 1955 Benghazi 84026 1639 240 808
E Tripoli 1957 Tripoli 83855 2595 120 909
'3 OmarAl-Mukhtar 1974 Albayda 33035 822 691 203
a1 Sebha 1976 Sebha 15945 685 146 214
5wl Misurata 1983 Misurata 16206 578 75 349
sl Al-Zawia 1983 Al-Zawia 35500 658 59 341
7 Al-Mergab 1986 Al-Khums 31030 749 128 661
'8 AlZaitona 1986 Soq Al-Ahed 10626 768 28 373
9 Sirte 1989 Sirte 10811 264 152 145
110 | Al-Jabal Al-gharbi 1991 Gherian 17649 600 53 825
1k Al-Asmarya 1999 Zliten 4112 167 35 366
[ The Total 310845 9525 1727 5194
In addition, since the turn of thenillennium and It has also ben asserted [18] that if @ase study strategy

influenced by the growth of the internet, a numiemodels  ,cohorate multiple cases then the resulting data can
have been developed to gaugmyanizations'use of ICT 54 ide greater confidence in the research findingse
and/or ebusmess.[mlG].'Most of thesedaysmess models study population ri this research si Libyan publ
have been designed in éstern countries, where the . ersities, andhe cases are likely to either produce similar

tgch'n.ological . and organizat'iona}l environment' is still - reqyits (literal replication), or produce contrasting results but
significantly different to that in Libya. Heek&7] is one of . predictable reasons (theoretical replication).

several authors to point out that systems designed and The research approach will be qualitative, which is in

implemented in the West are often not appropriate fefiis  5.cqrqance  with others similar ~ studies[13][20]. Six

the developing world. This ‘desigrctuality gap’ arguably iyersitiesare beingconsidered selected on the basis of

applies equally to some of these models, and this researgya g geographical location. At each universitiange of

attempts to build a new conceptual framework better gearegtyyities isbeing undertaken to gather amhalyzethe data

to developing worldrganizations . and information. These activitiemclude assessment of

ad d-[ggsefdo-nowmg Research Questions  (RQs will be  gyerall university strategy, assessment of information

y . T availability, processnapping and systems profiling.
_ RQL What is the current level of ICTtilization in In tern?é gf researcﬁpphgiglosophz, this s?udy isgbased on an

Libyan universities? . - ._inductive approach. The time horizon is cresstional as
RQ2 How appropriate are existing models for assessingia, jscollected only once. For data collection, the study

the current and potential use of ICTs in Libyan universities? ,qo5 muitiplesources of evidence these include structured
RQ3 Can a new conceptual and operasomodel be g estionnaire, open qualitative sestructured interviews

developed for ICT utilization in universities in Libya? with many different university employees and students,
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document analysis, observatiand personal experience. The

rationale for using multiplsources is the triangulation of Pt T
evidence. Triangulation increases the reliability of the data /St T —— N
and the process of gathering1ig]. ya MR PRCRER aRaageElE
/ N
IV. FINDINGS f g - o e .\\\\
In this section, the first two RQs are address®Hat s | ( Regestration ) (_ Graduation )|
the current level of ICT utilization in Libyan universities? \ \“- j.?
And: How appropriate are existing models for assessing the \ P T —m /
current and potential use of ICTs in Libyan universities? \ o [— varagemert \
Top level process mapping undertaken at the two case N -
study universities gtlied to date (Misurata arl-Mergab) - M

suggeststhat seven main organizational processes can be

identified (_Figl). This process map can act as a framework Fig.2. Systems profiling in the student management process at
for assessing how ICTs are supporting these processes, each Misurata University.
one of which can be broken down into two more sub R = Red, in need of replacement

processesThese processes appear to be fairly standard A= Amber, can possibly be retained, with upgrade/impmoents

across theéwo universities studied to date, and derive from
interviews with key staff and assessment of umversny
departmental structures and operations.

There is a basic local areatwork, whichallows mult-
user updates of these systems. In the engineering college,
endusers have developed anhiause portal which allows
students to edit and modify certain designated information

T dLeaming\"_-,/ regarding their courses and personal details. There is no
o\ [ StudentsRecords | electronic ID studentcard for identifying students as
,/"’ TN e, Hampt members of the university community. The-hiause
H"::,,ZR:;:’:,:ES," N ——=<L developed systems are not integrated nor interfaced with
: | Finance Management ™ each other, leading to problems of data inconsistencies and
S I'"f°"“at'°"Ma"59=me"*‘ multiple data updates. An assessment of these systems
- “\5?7_7_,-/-*“\ suggests they should be replaced, although the support
| LogisticManagement | gcizte planning s, spreadsheets and wepdocessed documents could remain
A /' Management /;‘ (Flg._2)_. _
T N L Similarly, the human resource management process is
e supported by am-house developeslystem usinghe Visual
Fig. 1. Top leve processes at Misuragnd A-MergabUniversities Basic and Delphi programmig languages, with an

underpinning SQL databasg introduced in 2006 This

The overall picture is of organizatioitsthe early stages provided a greabpportunityfor keeping and reporting staff

of ICT adoption. There is some use of standalone officeecords, butit is a stanehlone system which is digitally
automation packages (word processors and spreadsheets) @&ulated fromthe University’snetworks. Datais gathered
there are some dhouse deveped systems, particularly for marually and organizedby administrative stafusing MS

supporting the studerntecordsmanagement and financial WORD orExcelbeforeentry intothein-house system
processes and functions. However, there are only very basic

hardwired networks, although these are currently being —

developed. Thus, systems are standalondhengseof email P e
is limited. Both universities have a website, but only for H.R Management \
providing basic information to the outside world. Knowledge s N
and awareness of the capabilities of ICT is limited to a fev Ailn-house \
individuals and there are but a few ICT training programme /| \Employees Payroll) — \
for stf. - . . ! \I (; Payroll Management \j) {Academic staff 1‘
Systems profiling, based on interview responses and fir: \ . records) /
hand assessment of systems performance, suggests G o 7 Staff & Employees . /
majority of information systems now in place are in need o N L Management oy
replacement or major upgrade. The problem is particularl \\ : T
acute in the student magementprocesswhere the three S GiExcel/Word 7
subprocesses are supported by a mix ehduse systems ——— =

developed in Visual Basic and the Delghiogramming
language with the aid of external programmers over the past _. I

. Fig. 3. Systems profiling in the human resources management proces
12 years, and ad hoc developments inSMExcel andMS at Misurata University

WORD. A = Amber, can possibly be retained, withgrade/improvements
G = Green, strategically sound technology deployment
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This is a time consuming process and threreains a high at Misurata where systems support is combined with other
degreeof manualand semimanual processes and a lack ofjob roles. The relatively limited impact of ICTs at process
information sharingin the human resource managementlevel and overall in theniversities suggests that several of
process (Fig. 3). The fnancial managemenprocessis the models developed and applied in a developed world
arguably the most automateslith the majority ofactivities  context may b inappropriate to gauge the current status of
and procedures supported Bystems developed in house these universities. However, some of these models can be
(again in Visual Basic and Delphi) and/omits WORD and used as the basis for developing a new conceptual model
Excel. In housesystemsare thestudents sablarship and with a better fit to theorganizational and technology
grants system; the national ID systerstaff salary adoptionsituation in Libyan universite

management; angear end budgetinghVORD and Excel

systems are used for thgreparation of disbursements;

procurementfinancial auditrecords receipt and collection V. TOWARDS A NEW CONCEPTUAL MODEL FORCT

of various university inomes; cash rewards; grants and other UTILISATION IN LIBYAN UNIVERSITIES

aCtiVitieS The UniVerSity finanCial proceSS and Spb’)CESSS Thls Section addresses R-QSan a new Conceptua| and

are illustrated irFig. 4. operational model be developed for IQfilization in
universities in Libya? Research to date suggests a stage

e model which sales down the levels of organizational

/.,--/' T development and ICT deployment would be of value in
" Financial Management assessing and comparing universities’ ICT ut|I|zafc|on in
) . Libya. A SCALE (starconnectaccesdeverageenterprise)
7 it Adnhouse Staffsalarysystem model {Table Il) is put forward as a useful preional
= .. dhagienalipsysten A\ framework for further analysisThis model allows better
[ ( Cost and Revenue ) | Treasury Management ) \ differentiation of the use of ICTs at process level, compared
. Management Adn-house AExcelWord \ with the application of other models, such as the CPIT
| Adn-house Year end Student scholarships | .
| budgetingand il = / mo<_jel _[11][16],_ whl_ch would show most processes
\, | forecasting system Py s / registering relatively lite progress.
N\ ( Prccurement) ( Auditing /) / . . . ; : ;
e - = [ Applying this model to Misurataniversity confirms
S Adxcel/Word "/ that the three processessalissedabove are the most
S~ o advanced, with financial management being at the

‘leverage’ stage with the majority of staff working in this

area using one or other tfe deployed system@ig. 5).

Fig. 4. Systems profiling in the financial management process at  L€arning and teaching, arguab_ly the core UmV_erS'ty process
Misurata University _ where ICTs have the potential to radically improve the

A = Amber, can possipglbe retained, with upgrade/improvements  gt,dent learning experience, hasme evidence ofCT

S . : . utilisation in the classroom computers, data sheward
ICT provision in theother processes at MisurdiBiiversity o a40 technologies. Howevehete is still no use of the
follows a similar pattern, but in general is less well.

developed. The current ICT provisigsa range of bespoke internet (there is no connectivity) amb online course
systems, running either in standalone dmoor across materials or lectures that can be_accessed 24 hours a day, 7
disjointed networks, supported by ad hoc use of WORD anf{@ys & week. In terms of the library resources, Misurata
Excel. Use of email is limited to a few users, and there are rigniversityis stillin the early stage d€T utilization—there
managed server based systems. From a strategic perspectl$e2 library website, but access to learning resources is still
although WORD and Excel can be retained as strategicalfgliant on printed books and other materialthiguniversity
soundoffice automation tools, the majority of these systemsite libraries. Therds still alack of electronic information
are likely to be in need of replacement in the-teisn (35  on curriculum contenand teaching materials thabudd be
year horizon). publishedand accessible via th&eb, and there araeither

Let us nowdiscusshow appropriate existing models are edearning applications noreducational portals in the
for assessing the current and potential use of ICTs in Libyadniversity.
universities (RQ2). Otherstudies [13][14] have applied
Nolan’s model [21] to assess the overall status of the IT VI.  CONCLUDING REMARKS
function in Libyanorganizations An assessment of the two At the two Libyan universities tsdied so far, he
universities studieé to date indicates both universities are atytilization of ICTs remains limited and uncoordinated. There
or beyond the Contagicstage, but have not yet reached thejs a lack of electronic communication chanpedach as
Control stage, when acentralized IT department is email and web based mediaetworks are fragmented and
established to plan, manage and control ICT implementatioRystems are rudimentary and largely standalone. ICT
There are however, some Supp_ort fu_nCtionS within some now|edge and awareness is patchy amongst Stafftl’mre
the process areas, notably the financial managepmeoess has been a general lack of any overarchings&ategy,
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TABLE Il. SCALE MODEL — STAGE CHARACTERISTICS

Stage Characteristics

A clear orgarsational structure, with clearly defined roles and procedures.

Start A general awareness of the availability of ICTs for day to day running @fgamisition

One or two individuals using standalaeehnologies (e.ga laptopor mobile phonefpad).

A sound electricity network in the majority of the main buildings.

Connect A partial irhouse data communications network (wired or wireless), f&ailg multipoint access.
Connectivity with the Internet allowing ad hoc access to websites and intarsatigan email exchange.

A few standalone users of basic offeyestems (e.gaword processor or spreadsheet).

A wider takeup of office systems and the first use of transaction processing systeznsb{aift inhouse by end
users).

The first servers appear allowing access to systems and applicationsdrorgahsation’s network.

Access Wider use of the internet and email.

Problems with systemintegration, data transfer, bagg procedures and version control.

The organization sets up its own email/web address and may have a basie websit

An awareness of the need for formal ICT support and -@@smsation standards and policies.

An ICT support function is established, at either departmental level, orlztnaithin the orgamsation as a
whole.

Policies and/or standards for products and services are introduced, a8¥] back up and version control
Leverage | procedures are introduced.

A range of multiuser systems accessing centrally held databases on a number of serversldusiecomputing
is considered and may be pursued.

The need for systems integration and/or interfacing is recognized and padiiéssed.

The orgarsation cevelops its website, and network capability is extended to allow wider accstams from
both within and outside of the organization.

ICTs andlIS are in place to support all main processesfsalgesses, either using a range of integrated packag
Enterprise | in-house developments, or possibly via an off the shelf integrated system.

Information availability plays a key role in supporting the orga@ion’s objectives and improving process
operations; the eadser community includes informationespalists.

Data and information exchange within the organization and with businéserngads the norm; external access tg
systems via the website is supported and controlled.

Processes are improved and streamlined as new ICTS anel implemented anéturn on investment is
monitored and controlled at orgaaiional level.

Learmng&Teaching‘ ‘ | ‘ ‘ ’ ‘ ‘ ‘ ‘ ‘

Student Records
Management

Financial
Management

|| | | ] ] |

Logistics
Management

Information
Management

‘ Start ‘ ‘ Connect ’ Access ‘ ‘ Leverage ‘ ‘ Enterprise ‘

Estates Planning and
Management

Fig. 5. SCALE model applied to Misurataniversityprocesses
The darker shading indicates the level or stage of ICT utilization in each paveass
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with ICT spending and policies thus beemjhoc, shortterm  [10] M. Wynn and O. Olubanjo, “Demarslipply chain

andlimited in perspective. management: systems implications in an SME packaging business
As noted at the outsethere is ageneral lack of in the UK”, International Journal of Manufacturing Research, vol.

literature and particularly a lack of evaluation studies 7, no.2, 2012,pp. 198212. o

developing countries “Until very recently, the entire [11] M. Wynn, P. Turnerand E. Lau, “Ebusiness and process

literature on 1S and developing countries would struggle tghange in the UK SME sectorJournalof Small Business and

fill a single bookshelf.... those who have the will to evaluate ENterprise Development, vol. 20,iss 4, 2013pp. 913933

sich as academics, often lack the resources and capacity2l Libyan Ministry of Higher Education (MOHE), Libyan

[22]. This researcthas developedn innovativeframework ~ oriversities. Available

for assessing ICT utilization in Libyan universities, building e’ilt(.)vemrg)té%/ohi%hereducatlon.gov.ly/.page_|d 108 [Accessed:

upon existing models designed for, and applied to, wester[lh] O. Sharkasi and M. Wynn, “Deployment evaluation of

technolo_gy enwr_onmﬁs_ Research case studies in ._accounting information systes in Libyan commercial banksThe
develo_pmg counprleSheIp to elabqrate such models and, inafrican Journal of Information Systems, vol. 3, iss. 32011,pp. 87
so doing, contribute to underlying theary cases from 1gg

developing countries therefore provide fertile ground fof14] H. Akeel, M. Wynn and S. Zhang, “Information systems
helping understand the complex interplay of action andeployment in Libyan oil companies: two case studiEgGtronic
context that underlies adirganizational change[17]. This  Journal of Information Systems in Developing Countries,
research will further develop the framework in a number ofEJISDC),vol. 59,iss.4,2013,pp. 1-18.

ways. First, the existing model will be applied and refined if15] Department of Trade and Industry (DTBusiness in the
several other Libyan universities. Seconthe other information age: International Benchmarking Study 2001, London:
dimensionswill be explored and incorporated into the model. Booz Allen Hamilton, 2001.

This will include an evaluation and classification of thel[16] M. Taylor and A. Murphy, "SMEs andteusiness”Journal of
barriers that universities have to overcome to progress theffn@l/l Business and Enterprise Development, 11, (3), 2004, pp.
utilization of ICTs, and it will also look at how processesl ~ 280-289. ) _ _ _
peopleskills mustchangeif theseuniversities are to better [17] R. Heeks, “Information Systems and Developing Countries:
exploit the benefits of modern informationand Failure, Success, and Local Improvisation3fie Information

e . Society, 18, 2002, pl.01-112

communications technologies. [18] M. Saunders, P. Lewisind A. Thornhill,Research methods
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