CHALLENGES IN DEVELOPMENT AND IMPLEMENTATION OF
INFORMATION SYSTEMS IN ADHOC LANDING AND

OVERFLIGHT CLEARANCES IN THE KENYAN AIRSPACE

BY

THOMAS KIVUVA

A MANAGEMENT RESEARCH PROJECT SUBMITTED IN
PARTIAL FULFILLMENT OF THE REQUIREMENTS FOR THE
AWARD OF THE DEGREE OF MASTER OF BUSINESS
ADMINISTRATION, SCHOOL OF BUSINESS, UNIVERSITY OF

NAIROBI.

OCTOBER 2012



DECLARATION

This research project is my original work and hashbeen presented for award of any

degree in any University.

Signed: Date:

Thomas Kivuva

D61/70123/2009

This project has been submitted for examinatioi wity approval as University of

Nairobi supervisor.

Signed: Date:

James T. Kariuki

Department of Management Science,

University of Nairobi



DEDICATION

This work is dedicated to my mother, Anna Nthanmhy, father, Joshua Kitavi and my
siblings, Ken Kivuva, Leonard Kivuva and Carol Kiau They have all been a great

source of inspiration and strength to me.



ACKNOWLEDGEMENTS

My foremost gratitude is to the almighty God foe thpportunity to undertake this study
and for giving me the strength, health and deteation to complete the requirements for

the award of the Degree of Master of Business Adstration.

| am deeply indebted to my supervisor J. T. Karifika his invaluable guidance
throughout the research project. He had keen sttérethe work and dedicated his
valuable time to supervise and guide me from thginmeng to the end. Mr. J. Lelei
dedicated his time to moderate this project anduld like to appreciate his guidance,

the time and commitment he dedicated to my work.
Sincere appreciation also goes to the managemdtCAA for allowing me to base this
study on the organization. | would also like tortkany colleagues at work who accorded

me time to study and cover for me while on leavekimg on my research project.

Lastly, to my fellow classmates and friends, i@ igigantic thank you.



ABSTRACT

Information Systems are computer based infrastrastuorganizations, people and
components that pull together, process, storesinéan present, disseminate and act on
information. Use of information systems in manyarigations has increased across all
industries. Information systems have evolved okieryears to match up with changes in
organizational challenges from being simply opersl tools to being used for strategic
purposes. Governments are also embracing informatistems by using them to deliver
quality services and give access to important madron. However, despite usage of
information systems, their implementation faces ynahallenges which vary from
context to context. These challenges have congtbtd high failure rate in development
and implementation of information systems. Theufalrate is higher is Government
institutions. Nevertheless, the Kenya Civil AviaticAuthority (KCAA) successfully
implemented the Advanced Air Transport InformatiSgstem (AATIS) which fully
automated the processing of landing and overfligletarances within the Kenyan
Airspace. The objective of this study was to essabthe challenges that were faced

during the development and implementation of theTF&\

The main instrument of data collection was a stmgxt questionnaire that was
administered to officers who were involved in thevelopment and implementation of
the AATIS. Out of the 32 questionnaires adminigder29 were responded to giving a
response rate of 91%. The data was analyzed ussgrigtive statistics and content
analysis to help in drawing comparisons and commhgs It was established that the key
challenges in the development and implementatiom®fAATIS were bureaucracies in
Government projects, organizational politics, slpnocurement processes, schedule
overruns, poor change management practices, pgaireenents management, inability
to retain technical staff, poor attitudes towardsalfly improvement, poor IT
infrastructure specifically in internet services,AW connectivity and computers,
conflicts between user departments and regulatarpéworks. Effective implementation
of the performance contracts between the Ministryransport and the KCAA Board of

Directors and its cascading to the individuals ke=ib these challenges. The study drew



the following conclusions; proper implementationdamevaluation of performance
contracts between parent ministries and the hed&d&owernment Institutions will
increase the levels of automation in Kenyan Govemtminstitutions. In aviation
regulation, incorporating computerized informatgystems in audits from international
bodies like ICAO and FAA will increase the levelsautomation in KCAA and other
CAAs.
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CHAPTER ONE
INTRODUCTION

1.1 Background

Information Systems are computer based infrastrastuorganizations, people and
components that pull together, process, storesmnén present, disseminate and act on
information (Silberberg & Mitzel, 2005). Use of arfmation systems in many
organizations has increased across all industnésrmation systems have evolved over
the years to match up with changes in organizatichallenges from being simply
operational tools to being used for strategic pseso They are now main drivers of
business (Mutai, 2010). Computers no longer mergigvide the backbone of
organizations' information processing but they shéting the fundamental ways in
which organizations operate (Peterson & Kim, 20@ganizations today face the stark
reality of anticipating, responding and reacting tttee growing demands of the
marketplace or perish (Nyaga, 2006). Effective bess and operational strategy is now

centered on efficient and aggressive use of infaonaystems.

In today's Organizations, information systems aeetbped and implemented depending
on the business requirements to be fulfilled areltiipe of users expected (Kendall &
Kendall, 2006). Transaction based systems are larfggmation systems that are
developed for processing large amounts of dataraumtthg transactions. They lessen the
total time required to execute these transactiansvell as improving the quality of
output. Office automation systems support data emrkwho do not create new
knowledge. These comprise of spreadsheets, worcegsors, desktop publishing and
communications applications like email. Managemerformation systems contain
within themselves transaction processing systerhsy Tequire hardware, software and
people to work together to accomplish tasks thabggond the spectrum of ordinary
transaction processing systems. According to Kénaa#l Kendall (2006), decision

support systems, just like management informatigstesns obtain their data from a



database. However, their main difference from traal information systems is that

they support decision making in all their phasesciBion support systems are interactive,
computer based information systems that use decisiodels and specific databases to
support the decision making process of managendl wsers (Obrien, 1999). Expert

systems are considered to behave intelligently dasoning through a problem to its
logical conclusion. They replicate human reasotuipgombining a knowledge base and
inference rules that establish how the knowledggpied (Shelly et al, 2008).

Computer based information systems have decregsetong overheads, changed the
way of doing business, created new opportunitie®fganizations and narrowed the gap
between businesses and clients (Borura, 2009). @ments are also embracing
information systems by using them to deliver qyalervices and give access to
important information. The Kenyan Government thitoupe Kenya Information and
Communications act of 2006 established policieaméworks and procedures that
support and drive use of information systems asl wasl incorporating them in
development agenda. Kenyan Parastatals are incghasmplementing information
systems to provide better services and increasspasency and accountability in their

processes.
1.1.1 Development and Implementation of Information Systens

Given the increasing importance of information egss to economic growth, enhancing
the quality of services and increasing competitagvantage, methodologies and
experiences of developing information systems halso advanced tremendously.
Organizations are investing heavily in informatiosystems development and
implementation. Kroenke (2010) defined informatgystems development as the process
of creating and maintaining information systemsoemgassing hardware, software, data,
people and processes. Ralph and Reynolds (2008) titat effective and efficient
information systems development requires a teaortedf stakeholders, managers, users,
system development specialists and various sumeosonnel. This process should only
start after careful planning to ensure that spesifistem development objectives support

organizational objectives.



Due to the complicated nature of systems developgnstructured methodologies and
tools should be used to ensure success. With iseresage and of information systems,
their requirements and design have become compiextlaerefore, developing them
using unstructured methods will likely lead to daé (Kroenke, 2010). Structured
methodologies emerged in the early 70's and theyarmally employed in development
and implementation of information systems. Accogdin Kendall and Kendall (2006),
the earliest known structured method for develogn@ninformation systems is the
system development lifecycle (SDLC). It has fivages namely; system definition,
requirements analysis, component design, implertientand system maintenance. The
number of stages in the lifecycles varies from awtto author. Implementation of
Information Systems is usually one of the latteaages in the System development
lifecycle. Kroenke (2010) defined it as putting thest solution into effect. It entails
acquiring any required hardware or software, irdggg all the components required in
the information system to work together, trainirsgns and installing the new or modified

system into production environment.

Ralph and Reynolds (2008), O'Brien (2007) and Kéraatel Kendall (2006) summarized
the entire process into two major stages; developrwed implementation. Development
covers system conceptualization, system requiresnand benefits analysis, project
adoption and project scoping, system design, dpatidh of software requirements,
architectural design, detailed design, unit devalept, integration and testing. Then
implementation of the already built or acquiredusioh entails installation at site,
customization, data migration and conversion, wsE®reptance testing, end user and
technical training, documentation, system convers{gystem change over) to live
environment and maintenance. The structured wdltenfi@thodology posed some
challenges because it was not possible to go te sirthe previous stages for review or
changes. As a result, other information system ldeweent methodologies emerged
which allow continuous feedback and control. Thesthodologies are; prototyping,
rapid application development, end-user developmesamputer-aided software

engineering and object oriented development (O'B2€07).



1.1.2 Challenges in Development and Implementation of Imfrmation

Systems

Given the increasing importance of information egs to economic growth and
increasing competitive advantage, methodologies amgeriences of developing
information systems have also advanced tremendo@@iganizations are investing
heavily in information systems implementation. Hoe®e despite the proliferation of
information systems in all sectors of the econothgir development and implementation
still remains a challenging and an uncertain pre¢gterson & Kim, 2000). According
to a study done by Magutu et al (2010), the maiallehges in implementation of
information systems are in; process and structprecurement and communication,
information systems design and people managemenyption, technical and systems
tuning. These challenges also contribute to infélonasystems implementation failure.
A study done by Heeks (2002) categorized infornmatigstems failure into three parts;
total failure, partial failure and sustainabiliiltire. The rate of the three types of failures
is higher in developing Countries than in develo@adintries. This high failure rate in
developing Countries is as a result of informatsgstems design and actual usage gaps
in processes, resources, technology and infrastreicBorura (2009) cited that in Kenya,
State corporations have a higher failure rate iplementation of information systems
compared to private organizations. This failureasised by a number of factors which
include; complicated and stiff procurement procedurcorruption, political pressures,
rigid institutional frameworks and inflexible mig and rewarding procedures. Computer
based information systems also take too long t@ldpvand implement. In addition, user
departments voice their concerns on quality ofpiteeluct and timeliness of support from
the IT department. Cost and budget overruns arh hgk factors in all information

system implementation projects (Tesch et al, 2007).



1.1.3 The Kenya Civil Aviation Authority

The Kenya Civil Aviation Authority is a State Coration. It was established through an
act of parliament, the civil aviation Act Cap 394ieh was amended in 24 October 2002
to take over the functions of the then Director@te€ivil Aviation (DCA) and the Civil
Aviation Board (CAB) in the Ministry of Transporthe Authority's main function is to
regulate air transport in Kenya. Air transporthis tonveyance of passengers and freight
using aircraft. It supports other industries likeirism and international trade therefore
making it an essential contributor to both domesticl global economic growth. The
Kenyan aviation industry is growing at an averagge of ten percent annually (KCAA,
2010). However, the risks associated with flyingndeds that safety be the key principle
for aviation stakeholders. The International Cikiiation Organization (ICAO) is an
agency of the United Nations that oversees safeoatetly development of international
civil aviation. It was formed in December 1944 dgrithe Chicago Convention which

Kenya is a signatory therefore making it a membexr contracting State of ICAQO.

Eighteen annexes have been developed by ICAO whahber states comply with. The
annexes have Standards and Recommended Practis®P)Svhich contain all the
aspects of global civil aviation undertakings (Ohge, 2011). Regulation of the aviation
industry in Kenya in accordance with ICAO SARPSmandated to the Kenya Civil
Aviation Authority (KCAA). The authority also prades Air Navigation Services (ANS)
within Kenya's Flight Information Region (FIR) artchining of aviation personnel
through the East African School of Aviation (EASAAIl States have complete and
exclusive sovereignty over the airspace above thaitory (Chicago Convention, 1944).
The economic regulation of these airspaces is dosieg Bilateral Air Service
Agreements (BASA). These agreements determine éneces that will be offered

between two States, the frequencies, the route$aaildies available (Varley, 2002).

KCAA carries out economic regulation of the Kenyarspace through approval of Air
Service Licences (ASL), management of Aircraft ésaand Issuance of ad hoc landing

and overflight permits. The latter is the most ctiogped, tedious and repetitive process

5



of economic regulation of any airspace. It mustdbee in line with the ICAO SARPs
annex 9 which deals with facilitation (ICAO, 2005According to the Kenyan
Aeronautical Information Publication (2010), all rédaft entering into the Kenyan
airspace must have clearance for a scheduled on&cheduled operation. Operators or
their respective agents have to apply for a petonaverfly or land in Kenya. In applying
for the permit, they are be required to providadrabpies of the following documents
depending on the category of the flight; Pilot'selse, certificate of airworthiness,
certificate of insurance, air operator’s certifesatertificate of registration, certificate of
release to service, dangerous goods transport dodsmand approval to transport
dangerous goods from the appropriate authority.

The increased number of charter flights, tourismgaheduled cargo and other business
related flights has complicated the task of prowdad hoc permits and by extension
ensuring a safe and an orderly airspace. Regarafeks repetitive nature of application,
processing and utilization of these permits, ma@¥® contracting states continue to use
manual processes in issuing of these permits. fMiaikses the process extremely tedious
and wasteful. In Italy, China and Thailand, applaa of authorization for non-scheduled
service (ad hoc landing and over flight permits)dane at least five days before the
operating date (AIP Italia, 2010) and seven day® (Fhailand, 2010; AIP China, 2010)
before operating date. The application with theumegl documents attached are mailed
by post, faxed or emailed to the respective Ciwladion Authorities. The Authorities'
aviation regulation personnel inspect these doctsnand recommend for granting or
denial of a permit. If the permit is granted, itféaxed to the applicant who could be an
operator or their agent. Copies are also faxedltar@a Airport control centres, control

towers, briefing offices, billing offices and castilection points where applicable.

Air traffic in the Kenyan airspace increased by3%9.between 2005 and 2010 (KCAA
Strategic plan 2010/2011-2014/2015). With incregsiim traffic, manual management of
ad hoc permits was becoming an intricate task. Fitisation was worsened by the

paperwork it attracted and the many air transpfiiteys that were required to perform



these duties on a daily bases. Proper economidatemu was difficult to sustain and

some operators and agents took advantage of theegwoand were presenting fake
permits to air traffic controllers and aeronautig#brmation services officers. KCAA

automated this process by developing and implemgrttie Advanced Air Transport

Information System (AATIS). The system was devetbpad implemented by a team
comprised of staff from various KCAA departments.

1.2 Statement of the Problem

The world is quickly changing under the rising irghce of information communication
technology and globalization which are mutuallynfeicing aspects. Information
systems in modern organizations have developed msehg and are key to organizing
and utilizing information to support administratiand management, policy development
and decision making therefore improving efficieneffectiveness and productivity of an
organization as a whole (United Nations, 1995).sThas led to advanced information
system development methodologies which are mosebfee and dynamic (Lyttinen &
Robbie, 1999).

However, even with increased use of computerizetbrimation systems, their
development and implementation still remains a wenyplicated process which is a high
risk undertaking with projects failing at a highagTesch et al, 2007). A survey done by
Lyttinen and Robbie (1999) found out that Americampanies spent 59 billion US
Dollars in 1995 on runaway information system petgeAccording to Peterson and Kim
(2000), regardless of methodological advances aaasyof experience in development
and implementation of information systems, 90% hese projects fail to realize their
goals with 31% of them being canceled before cotigrie When comparing information
systems development between developed and devglopumtries, in spite of the latter
having cases of successful information systemseptsj there is frequent literature of
information systems that failed to meet their exgigons (Heeks, 2002). In Kenya,
implementation of information systems in State ©@osgons does not usually deliver
satisfactory results (Magutu et al, 2010) with egyss failing to meet their expectations.



The challenges in development and implementatiomfofrmation systems often differ
between acquisition methods, private companies@onekernment institutions and even
duration of the projects. A study done by Heekd0@Oestablished that gaps between
design and actual usage of information systemsaammajor reason for failure in
implementing information systems in developing CGoes. These gaps are inherent in
the designs of technologies to be used, processaing and skills, resources and
management. A review of information technology pobjrisk factors done by Tesch et al
(2007) categorized time, cost, performance and ityusds the major factors.
Geethalakshmi (2009) examined the impact of nchrtigal components on success and
failure of in-house software development. The studsgtablished that project
management, top management support, requirement@agaaent and user support
mostly affected software development but the impeatied between the type of
information system, duration and development mathagyy. Mutai (2010) studied the
challenges facing Kenyan commercial banks in impletation of decision support
systems. The major challenges identified were tdaknderstanding of the benefits of the
system, poor planning and organizational culturagiMu et al (2010) did a critical
evaluation of the challenges of information systemgplementation in Kenyan
Parastatals. The study established the major clyte as; process and structure,
procurement and communication, information systel@sign and people management,
corruption, technical and systems tuning. An eroplrireview and evaluation of the
causes of project failure done by Kariuki (2008)ked poor communication, lack of
stakeholders involvement and lack of resourceshasntajor contributors to project

failure.

From these studies, knowledge of challenges fagewglopment and implementation of
information systems and ways of addressing themvamious contexts exists.
Nevertheless, it is clear that organizations hagenbunable to resolve information
system implementation challenges and learn from fpdares. According to Tesch et al
(2007), information system development challenges anstantly evolving and new



challenges need to be established continuouslyefierent contexts as well as new

strategies of resolving them.

In an industry fast growing, complex and highly uleged internationally like air
transport, the process of implementing an inforaraystem within a State Corporation
becomes more difficulty to undertake. No other Esichave been carried out which
particularly highlight the challenges of implemegtiinformation systems in aviation
regulation. Nonetheless, KCAA successfully automhdtee process of authorization of
landing and overflying in the Kenyan airspace. Ardéepth insight into the challenges
encountered would provide invaluable practical kieolge in addressing information
system development and implementation challengesmlg within aviation regulation,
but also in other organizations. This study soughtanswer the following research
guestions; What are the challenges of developirfigrnmation systems in Aviation
regulation? What are the challenges of implemenitrigrmation systems in Aviation

regulation?
1.3 Research Objectives

The objectives of this study were to:-

a) Establish the challenges of developing informasgatems in aviation regulation in

Kenya and

b) Establish the challenges of implementing informatsystems in aviation regulation

in Kenya
1.4 Value of the Study

Understanding the challenges experienced in automaf adhoc landing and overflying
permits in the Kenyan airspace will bring in-deptmowledge of information system
development and implementation challenges in maeyyn State Corporations and
other Organizations at large. Top managers in Gzgtons and ICT consultants will be

able to identify challenges in good time and resdhem therefore increasing the rate of



success in information systems development andeimg@htation. Information systems
project managers will also get vital information ways of addressing the challenges of

information systems.

The management of KCAA will be able to use theifigd of the study to work on the
current problems with the AATIS to make it serve Hviation industry better. The study
will also be useful in dealing with computerizedoiiation system challenges inherent
in other departments of the Authority namely; fligiperations, airworthiness, aviation
personnel licencing and aeronautical informatiorvises flight planning section. The
Civil Aviation Safety and Security Oversight Agen@ASSOA), the body mandated by
ICAO to harmonize aviation safety and security he tEast African region will
immensely benefit from the findings of these studiis is because the other East
African Countries issue adhoc clearances and pgrostng manual procedures and
implementing their own systems or even adoptingAAg1S will be a magnitude step
towards improving security and safety oversightha region. In addition, CASSOA is
currently experiencing major challenges within nsajor states in implementing
harmonized information systems. The findings ofsthiesearch will be of great
importance towards resolving these challenges anticigating them in future

information system projects.

There are many other ICAO contracting States whoenissuing adhoc landing and
overflight permits manually. In Italy, China anddiland, application of authorization for
an adhoc permit is done at least five days beftoeeoperating date (AIP lItalia, 2010) and
seven days (AIP Thailand, 2010; AIP China, 201@piteeoperating date. This study will
be useful for ICAO or these states towards autorgatinis important area of aviation

economic regulation.
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Lastly, this study will add to the information sgsts development and implementation's
pool of knowledge and the findings will provide latfiorm for future studies in the same

field and provide other scholars with a basis offtfer research.
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CHAPTER TWO
LITERATURE REVIEW

2.1 Introduction

This chapter details a review of the related liign@ of the subject under study by various
researchers, scholars, analysts and authors. Thewrewill discuss components of
information systems, ways of developing and impleting them, challenges of
development and implementation of information syst@nd propose ways of addressing
these challenges. The literature will be drawn fsmweral sources that are closely related

to the purpose and objectives of the study.
2.2 Development and implementation of Information $stems

Information systems can be defined as the intemadbietween people, processes and
technology to support business requirements (Sle¢lal, 2008). An information system
incorporates both the technology an organizatioesuas well as the way the
organization's people interact with the technoltmgarry out day to day transactions and
decision making. According to Shelly et al (2008), information system comprises of
hardware, software, data, people and processedwde consists of everything that is in
the physical layer of the information system. Seftsvrefers to the computer programs
that control the hardware to generate the requmsitgput. Software is grouped into
application software and systems software. Datdagaw material that is entered into an
information system to generate useful informatiBrocesses are the tasks and business
tasks that are performed by different people in itmfermation system to produce
required output. In an information system, peopleract with the system to enter data

and generate important information for decision imgk

Kroenke (2010) defined information systems develepimas the process of creating and
maintaining information systems and it encompasséshe five components of an

information system. Developing an information systeequires both technical and non-

12



technical skills. This makes the process of devap@an information system difficulty

and risky and therefore established developmenhadetogies should be followed. A

survey of system development process models donthéyCentre for Technology in

Government University at Albany (1998) establishindt the main objective for

implementing information systems is to effectivand efficiently support business
processes objectives. System development procedslsioave to be employed to ensure
a quality and cost-effective system is developeat thill address an organization's
business requirements. The survey further outlihedfollowing typical tasks that are

normally executed when developing and implemen@ngomputerized information

system; system conceptualization, system requiresmand benefits analysis, project
adoption and project scoping, system design, dpatidn of software requirements,

architectural design, detailed design, unit devalept, integration and testing,

installation at site and user acceptance testingjnihg and documentation,

implementation and maintenance.

Although all information system development progeenhgage in some combination of
the above tasks, differences emerge from timintheftasks, feedback loops and control
methods (Kendall and Kendall, 2006). Accordinglie survey done by the Centre for
Technology in Government University at Albany (1898nost of the system
development methodologies in use today have evdin@d three primary approaches;
adhoc development, waterfall model and iterativd mmtremental processes. In adhoc
development, the process is rather haphazard aatichielying on skills and experience
of individual staff members to accomplish the td&@&quirements, schedules and budgets
are difficulty to establish because the whole pseces inconsistent and undefined.
Kroenke (2010) cited that with modern complex regmients for information systems,

using adhoc processes will likely lead to failufeéhe project.

The System development life cycle according to Kdinédnd Kendall (2006) and
Kroenke (2010) was the earliest structured metH@ystem development. By the 1970s,

most system analysts and project managers estadblithe main tasks that are

13



accomplished during the development of an inforamagystem. According to Kroenke
(2010), different organizations and authors di@ierthe exact number tasks in the system
development life cycle. The five major steps argstam definition, requirements
analysis, component design, implementation andesyshaintenance. During system
definition, the system's goals are defined, itpscand feasibility. The project planning is
done at this stage which includes forming the mtojeeam. The second phase of
requirements analysis is the most important in lifee cycle. Existing systems are
evaluated and the new features and functionalitieshe new systems determined.
Security of the system and data models are alslysathat this stage (O'Brien, 2007).
The requirements must be approved at this stageebdiie projects moves to the design
stage.

At the design stage, the five components of anrimé&tion system are designed. These
include the hardware, software, database, proce@une responsibilities of various users.
After the design the system is build, tested angveded to production environment.
Kroenke (2010) and Nyaga (2006) listed four mairysvaf system conversion namely;
pilot, phased, parallel and plunge. In the pilobwrsion method, the entire system is
installed in a limited section of the Organizatidh.is also known as modular or
franchising strategy (Nyaga, 2006). In phased llagtan, the system is installed per
modules. It is also known as process oriented. e name suggests, with parallel
installation the new system runs in parallel whk bld system until a time where by the
new system is fully tested and operational. Thengduinstallation also known as big
bang is the most ambitious and risky. The old systeshut down and the new system
takes over immediately. The last stage of the difjele model is system maintenance
where by the system is enhanced and failures fiedse of patches, service packs or

new releases.

The survey of system development process modelks bipithe Centre for Technology in
Government University at Albany (1998) establistieat the software development life

cycle which works like a water fall has major skhorhings because of its inability to
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move back to the previous stages. Kroenke (2018¢l ¢hat there is always need to crawl
back the waterfall to a prior stage because systemelopment is seldom a smooth
process. This has led to other modern system dewelnt methodologies like

prototyping, rapid application development, therapmodel and agile development.
According to Kendall and Kendall (2006), these mradeethodologies lead to quick and
dynamic results in systems development. They aveely based on the stages of the
traditional waterfall model but allow for feedbackontrol and ease of movement

between the stages unlike the software develophfemycle.

2.3 Challenges in development of Information Systes

Public and Private organizations are experiencing@surge in the information systems
they use in their day to day activities. With timformation age, it has become almost
impossible for organizations to operate without tis® of one or more information

systems (Beaumaster, 2009). Despite the many amyesitthat an organization can
derive from the use of information systems, theswelopment is a very complicated

process and dependant on a multitude of importadtiaterrelated factors that affect
their success.

A study by Procaccino et al (2000) on the factorsefrly predictions for software failure
or success established user involvement as oneeofmgjor contributors to success or
failure of development and implementation of aroinfation system. According to the
study, users involvement lead to a strong buy irthef system and contributes to a
perceived usefulness of the project. Thereforek lat involvement of users in the
development of the system will lead to user restaand unmet expectations. Mutai
(2010) attributed lack of user support as a bigrdomtor to failure of implementation of
decision support Systems in Kenyan banks. Accortbnilutai (2010), if users are not

involved, the risk of gathering poor requiremestsery high.

In a study on implementation of Information SystemmsKenyan State Corporations,

Borura (2009) emphasized on the importance of irsalvement towards success of
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Information Systems Implementation. The ideas asakoning of the users will be
reflected in the System therefore increasing tbeinse of ownership (Obrien, 2007). The
interactions between the Information System tecdinimplementers and the users brings
out a deeper and more practical understanding at wie System should do as well as
acting as a training platform for the users. Proracet al (2000) gave guidelines the
ideal users who would have a great impact on sscodegen involved in a system
development project. They should be highly motidasnd willing to be involved
throughout the project to the end, they shoulceh@alistic expectations, they should be
influential in their respective sections and peopleo are not likely to leave the

organization before the project is complete.

According to Nah et al, (2001), lack of top managatrsupport in an information system
project is recipe for disaster. Top management sake organization's most critical
decisions. Implementing and information System ireguresources and time as well as
bringing change to the Organization. Top managenneeids to declare publicly the
importance of the project and make it a top pryoatthe organization. Roberts and Barar
(1992) emphasized on the importance of top managersepport particularly in
arbitration of conflicts arising during the devetognt process, overseeing the project to

make sure that it stays on track.

A study on empirical review and evaluation of causé project failure carried out by

Kariuki (2008) ranked project planning fourth iretfactors causing project failures. The
study found out that most project lack detailednplience their failure. This may be
attributed to the fact that some project managews/ planning as a waste of time that

could already be used in executing the project.

According to Geethalashmi and Shanmugam (2008)nwit@nning for an information
system, a correct balance should be achieved betwmamaging the technical and non-

technical issues. Managing non-technical issuemase complicated than managing
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technical issues. These include budget, schedudepaople who come with different
personalities, weaknesses and dedication levefnibg the project formally in terms of
key milestones and critical paths is of the esseimreits success. Good project
management is also key to mitigating project rigkd being able to identify them early
in advance, plan and respond appropriately (Teseth 007). A project charter should
be signed which is a basic agreement between gtersyimplementers and the users of
the system. The charter should contain the objestideliverables and goals that the
system should accomplish. Responsibilities betvikerproject team members should be
clearly outlined the reporting channels. The profeam should also establish the metrics
of the project which will enable measuring of pregs and well as being able to judge
their performance. The project team should be lBa@ project champion who should
have high authority in the Organization. The entirplementation team should also
identify as many project risks as possible and enthat they are able to handle them

when the need arises.

Failure to manage requirements well contribute lyigih the failure of implementation of
Information Systems (Glass, 1998). A clear peroeptf the problem to be solved and
how it will be resolved eliminates scope creep, eafistic user and stakeholder
expectations and excessive project cost (Procacstired, 2000). Poor management of
requirements makes systems development even méreulty because it aims at a
moving target (Kroenke, 2010). Quality of softwass be defined to the degree to which
a System, its components and processes meets ¢odiexh requirements (Misra and
Fernandez-Sanz, 2011). Gathering of clear and scicequirements can be a challenge
to developers as well as the understanding theirsgants between the users and the
developers. Users no matter how thoroughly theireoquents were collected will always
want to change them and bring new additions dwaimgjafter implementation.

According to Kroenke (2010), evolving or unfrozemmuirements leaves the project team
aiming at a moving target. When requirements ar@ngimg, it becomes difficult to

control the scope of the project. When collectingstem requirements, all the
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stakeholders' views should be discussed exhaustivel documented well (Tesch et al,
2007). All the stakeholders should also understted scope of the project and the
schedule. After all the requirements of the systewe being consolidated with feedback,
milestones and schedules, the key stakeholders apmsbve and sign them off for

ownership and to freeze them. Setting up stakehotléew after each milestone is also
important to ensure that the expectations are mealhaged as the development of the

system progresses

Kiprono (2006) cited that employees in organizatiexperience a variety of
technological challenges posed by the rapidly changnformation technology
environment. Despite the need for information tetbgy workers increasing, the
identification for required skills for a variety gbsitions is still not yet clear. This was
also echoed by Kendall and Kendall (2006) who seésthe increasing demand for
information systems workers. According to Alters9§0), gross incompetence by
implementers of the system will be inclined to talize into a poor product. In an
analogy, he says that a general medical practitionght not perform particularly well if

he is called on to perform brain surgery.

Systems implementation is not a day to day actiigyce it is a requirement that it
should be done by a specialist or not at all bezafishe investment of time and resource
involved. Therefore, regardless of how clear aesy& requirements are and how well
the process is managed, technical expertise aiid ekl always be key to it quality and
achievement of its objectives. High technical exiperand experience is required. This is
cited by Maguire (2002) and Mutai (2010) as one¢haf key challenges of Information
Systems implementation. A study by Tesch et al [2@8tablished that one of the major
information technology risks is lack of the reqdirnowledge and skills and it will lead

to poor quality work and outsourcing of consultamtsch yield to cost overruns.
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For organizations to succeed in development andeimgntation of information systems,
they should invest in certified and experience rimfation systems and technology staff.
Shelly et al (2008) cited that information systernfessionals should align themselves
strategically with the changes in the informatiopstems environment to remain
productive in the changing business environmenis $hould be through formal training,
certification and benchmarking with fellow professals. Tesch et al (2007) cited that
organizations who intend to continually implementformation systems should
constantly do a training need analysis to idergkiis gaps within its personnel. For one
time projects, temporary resources can be usedtasdlways advisable not to commit

to commence on the project without the requiretdssket.

Communication barrier between end user and developelly results in the “Tower of
Babel” scenarios during system development and aiste the system is ready for
implementation. Kariuki (2008) ranked poor commatian as the top cause of failure of
projects of any type. When implementing a systener@tthe communication channels
are not clear, the system usually ends up beingisappointment. This further
compounded if the requirements are collected frolerge number of users. It makes it
difficult for the developer to capture all thoseueements into a single system in the
limited timeframe usually provided by organizatior the project to be completed.
Obrien (1993) and Awad (1997) both give a pictoeaplanation of what actually goes
on in the system procedure when there is commuaicéireakdown in to six sentences
as follows; first the requirements as proposedhaysponsor, as specified in the project
request, as designed by the senior analyst, asipeddy the programmer, as installed at
the user’s site and finally what the user actuai@inted. These sentences depict a serious
breakdown in communication and understanding wietser actually wants.

Tesch et al (2007) outlined budgeting and schedwerruns as a major risk in
implementation of information technology projeciBhis was further echoed by a
different study carried out by Shahzad and Sadd08). The risks associated with

budgeting of projects include; under funding of elepment, deviation from budget and
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underfunding of maintenance. Tight deadlines andetsstimation of development
timelines compromise the quality of the work dond aay lead to failure of information

systems projects.

To mitigate cost overruns, Shahzad and Safvi (2608yested the use of algorithmic and
non-algorithmic models. Tesch et al (2007) reconuednthat projects cost and budgets
be estimated in phases if all resources cannotvhded at the beginning. For each
particular phase, funding should be assured upfaord the initial budget should

accommodate minimal deviations which should be tstded by the stakeholders and
sponsors. If need for additional funding ariseshibuld be well explained to the sponsors

and the other stakeholders.

Other studies have established more informatiotesyslevelopment challenges. A study
done by Tesch et al (2007) established challengedrtroduction of new technologies
and lack of scientific development methods. WitKenyan State Corporations, Magutu
at el (2010) identified the following unique chailgees; corruption, bureaucracies in
Government projects, inadequate system testingy §liocurement processes, scope
creep, poor information systems interface, inabilib retain technical staff and

insufficient software evaluation.
2.4 Challenges in Implementation of Information Sytems

Most of the challenges experienced in the developrplase of information systems are
also inherent in the implementation phase. Thes#leriges include support from users,
poor communication, poor project management metlogtks and lack of resources.
However, some of these challenges have differeatimgs during the implementation
stage. According to Procaccino et al (2000), theratteristics of users who would have a
great impact on success when involved in the dewedmt may be different from the
users who will be involved in the implementationflience among other users and
ability to drive change are more desirable qudaliiie the implementation stage of the

system.
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Roberts and Barar (1992) emphasized on the impmetar top management support
particularly in arbitration of conflicts arising daog the implementation process. They
will also be called upon when making critical demns like stopping the usage of the old
system and adopting the new system. Top managelse maajor approvals in

organizational processes and insisting on usingsyiséem to do approvals ensures that

the originators of the processes make use of thesy

In today's business atmosphere, change has becomesvaryday element of
organizational operations and an employee who teesthange can comprise the
development and operations of an organization (Aheteal, 2006). A study by Gupta
(2000) illustrated that the impediment faced by nayganizations in implementation of
information systems was the resistance by stathemge. He further expanded on this by
explaining that either the resistance was due t@le&yees refusing to learn new
techniques or it was due to the information tecbggldepartment being reluctant to
change due to its attachment on a particular ptoddbmed et al (2006) further
described resistance to change as "employee behatich is intended to protect an
individual from the effects of real or imagined ojga". An employee who is resisting
change can interrupt, confront or reverse estaddissssumptions, discourses and power
relations. Employees who resist change lack a gtoomporate identity that is conducive
to change. This is further amplified by a comfoane which many employees are
accustomed to in their daily to daily operationsrétiore inducing lack of willingness to
accept new technology. Users can also resist chpusgdecause of fear of doing new
things (O'Brien, 2007).

Setting up an Information System without the rigtitastructure in a recipe for failure.
Magutu et al (2010) outlined poor infrastructureoag of the challenges of Information
Systems implementation in Stare Corporations. #tfutgture such as data centers,
networks and even personal computers are crittvghnds successful implementation of
software. According to Mutai (2010), technologiaakessment needs to be carried before

implementing information systems to determine theether the hardware and software
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resource that is in place can support the new systée network resources should also
be analysed to ascertain its sufficiency to cona#éigiarties involved. New hardware and
supporting software should be acquired in good tsonethat they do not affect the

progress of the implementation of the informatigstem.

Heeks (2002) studied the causes for full, partial sustainability failure in
implementation of information systems. The studialdsshed that this is caused by
design and actuality gaps. These gaps are inhersoftware designed and developed in
western countries and being implemented in devetppbuntries. According to Heeks
(2002), the designer may as well be automatingc@iofi. These gaps are caused by
rationality in operations in developed countriesd @he "soft political" actuality in
developing countries. The gaps are inform of tetdgg resources, processes and
objectives. Use of local improvisations will reselthe gaps between the design and

actual usage.

A number of studies have pointed out more challengemplementation of information
systems. Mutai (2010) identified more challengeke liregulatory frameworks,
Organizational politics, poor attitude towards dnyalimprovement, comfort zones,
unsatisfactory end user training and quick techgyladvancements. Magutu at el (2010)
highlighted the following unique challenges in KanyState Corporations; difficulty in
data conversion, high cost of licences, low ITréty levels, customizations required and
security issues. Tesch et al (2007) establishedleciges like introduction of new
technologies, conflict between user department®r mpibcumentation and unethical

behaviour.

2.5 Literature Review Summary and Conceptual Framewrk

Information system development and implementat®m@ icomplex process with many

challenges. With increased use of information systethese challenges are evolving,
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becoming more complex and vary between the devedopand implementation context.
From the literature review, the process of buildamginformation system can be divided
into two major parts; development and implementatibevelopment entails system
conceptualization, system requirements and benefislysis, project adoption and
project scoping, system design, specification diwsare requirements, architectural
design, detailed design, unit development, intégnand testing. Implementation of the
already built or acquired solution entails instadla at site, customization, data
migration and conversion, user acceptance tesemg, user and technical training,
documentation, system conversion (system change) dee live environment and

maintenance.

Common challenges may be experienced in each seégbutnsome challenges are
particular to each part. The major challenges imettpment and implementation of
information systems are; lack of user support aadigpation, lack of support from top
management, poor project management, poor requitsmmanagement, lack of
technical expertise and skills, poor informatioshi@ology infrastructure, poor change
management and communication barriers. This stedkssto establish the challenges
and ways of addressing them in the aviation reguiegector in an in-house development

environment.
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CHAPTER THREE
RESEARCH METHODOLOGY

3.1 Research Design

The problem posed in this research was studiedysicase study method. A case study
emphasizes depth rather than breadth, and the shidifed a descriptive research design
(Kothari, 1990). The research generated both guading and qualitative data in order to
explore experiences, behaviour and attitudes (Daw2002). Aviation regulators in
many States use manual systems in their operdtieresuse of challenges in development
and implementation of computer based informatiostesys. An in depth study of the
challenges faced during development and implementadf AATIS in KCAA was

important in improving the levels of automationAwiation regulation.
3.2 Population

The study targeted the development and implementa¢giam of 9 members involved in
the development and implementation of the KCAA Aated Air Transport Information
Systems (AATIS), the project's steering committéé enembers and the key users who
participated in requirements collection, user ataege testing, training and deployment.
A total of 17 users were involved during collectioh requirements, user acceptance
testing, training and deployment of the system.|& dbillustrates the different members

of the targeted population.

Table 1 : The target population

Target group No. of staff
1. | Project steering committ 6
2. | Development tea 9

Users involved in requirements collection, acceq
3 testing and deployment o

Total 32
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3.3 Data collection

The study used primary data. Due to the small gizee population, a census study was
be carried out. The data was collected through uke of interviewer and self
administered questionnaires as annexed in Appenddue to the busy schedules and
availability of the members of the project steertmgmnmittee, the questionnaire was
administered to them by the researcher. The 'dndppeck’ method was used for the rest
of the population. This method afforded the respois] whom majority work in shifts,
the time to answer the questions at their own @acevell as give them time to think

through the questions and recollect.

The questionnaire was divided into four parts. Tils section comprised of questions
about the profiles of the respondents. The seceatios collected data on the challenges
of development of information systems while therdhsection collected data on the
challenges of implementation of information systermifie fourth section of the

guestionnaire consisted of questions which leaghtterstanding the general automation

challenges in aviation regulation in Kenya.
3.4 Data Analysis

Descriptive statistics were used to analyse thea dat the demographic of the
respondents, the challenges of development ancemwitation of information systems
and section four of the questionnaire. This wadeaell by use of the mean, standard
deviation and frequency distribution. The procesamalyzing data was aided by the use

of an analytical package (Statistical PackageherSocial Sciences).

Content analysis was used to analyse the quabtatata in the questionnaire. Coopers
and Schindler (2003) describes content analyse @ehnique for objective, systematic
and qualitative description of the manifest conte#rd communication. It guarded against
selective perception of the content and providedriforous application for of validity

and reliability criteria. The entire analysis preseestablished themes, patterns, trends
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and relationships in order to come up with usefuforimation that crystallized to

achieving the objectives of this study.

26



CHAPTER FOUR
DATA ANALYSIS, RESULTS AND DISCUSSION

4.1 Introduction

This chapter presents analysis, discussion anteigarch findings. The aim of the study
was to identify challenges that hampered the dgveémt and implementation of AATIS
in automation of adhoc landing and overflight pesmin the Kenyan Airspace. Section
one contained general information about the denpigea of the respondents. Section
two and three had structured and unstructured ipmsson the challenges of developing
and implementing the AATIS. Section four focusedtio@ automation levels in Kenyan
aviation regulation and ways of improving theseelsvOut of the 32 respondents that the
research targeted, 29 responded to the questienaaiounting to a response rate of

90.62% which is a significant rate of response.
4.2 Respondents' Demographics

The study sought to determine the age group ofdbpondents. The results as presented
in Table 2 indicate that 41.1% of the responderggevaged between 36 and 40 years.

This shows that majority of the respondents wexilfle to change.

Table 2: Distribution of respondents by age

Age
Years Frequency Percent
<30 years 3 10.3
30-35 2 6.9
36-40 12 41.4
41-45 5 17.2
46-50 2 6.9
51-55 3 10.3
>55 years 2 6.9
Total 29 100.0

Source: Research data, 2012
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The respondents who patrticipated in the study wegeested to specify the duration of
service in KCAA including the defunct DCA. The résun table 3 show that 68.9% of
the employees who participated in the survey hasegked in KCAA for more than ten

years.

This tends to point out that the majority of the pboyees who participated in the
development and implementation of the AATIS havieragthy experience in aviation
regulation. Compared to the age of the responderifsble 2, this implies that most of
the respondents started working in DCA/KCAA and¢fere have possibly established a

comfort zone, a major challenge in implementatibmformation systems.

Table 3: Distribution of respondents by the nunidfeyears worked for KCAA/DCA

Number of years workec for KCAA/DCA
Years Frequency Percent
<5 years 6 20.7
5-10 3 10.3
11-15 6 20.7
16-20 9 31.0
>20 years 5 17.2
Total 29 100.0

Source: Research data, 2012

Figure 1 illustrates the distribution of respondeby gender. 79.3% are Male while
20.7% are Female. This is a depiction of male damge in the aviation regulation
industry. This is in agreement with a study done@iwenge (2011) on the factors
affecting the provision of air traffic servicestime Kenyan airspace. Figure 2 illustrates
the education levels of the participants. 75.9%hef respondents had a degree while
24.9% had a professional certificate. These resulggest that most of the employees
had acquired good education levels and skills ®irthespective areas of operation.
According to Heeks (2002), high formal educatioesels is critical to successful

implementation of information systems in develop@auntries.
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Figure 3 illustrates the distribution of the resgents who were involved in the
development of the System. 17.2% of the 29 respasdwere in the positions of a
director or manager. This implies that there waslvement of management in the

development and implementation of the system.

Figure 1 : Distribution of respondents by Gender

Distribution of respondents by
gender

m Male
m Female

Source: Research data, 2012

Figure 2: Education levels of respondents

Distribution of respondents by levels of
education

m Professional Certificate
m First Degree

= Post Graduate Degree

Source: Research data, 2012
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Figure 3 : Distribution of Positions held by thesRendents
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Source: Research data, 2012

Over 60% of the respondents were from the KCAA Qeaders. There were also
respondents from JKIA and MIA as depicted in Figdre Given that most of the
processes in the AATIS originate from the KCAA Headrters then the data is used in
the Stations, this was a representative distributizepartment wise, the users were well
involved with over 72% of the respondents beingnftbe user departments. The 6.9% of
the respondents who are in the category 'otherg® wesolved in user requirements
collection and training and they are from the Fogand Accounts department. This is

illustrated in figure 4.
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Figure 4 : Distribution of respondents by departmen
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Figure 5 : Distribution of respondents by station
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4.3 Challenges of the development of AATIS

In analyzing challenges that faced the developro€AATIS, a 5 point likert scale was

used as the basis for measuring to what extentteydar challenge was encountered. 1
represented no extent, 2 represented little ext@ntepresented moderate extent, 4
represented a great extend and a very great extntrepresented by 5. The various
responses were averaged which resulted in a meae.sd& standard deviation was

computed to indicate how responses varied fromreggondent to the other. A standard
deviation of less than 1 indicates consensus antbagrespondents and a standard

deviation of greater than one indicate considerdlspersion in responses obtained.

Table 4 : Challenges encountered during the dewedop of the AATIS

Challenge N Min. Max. | Mean Std. Dev.
Bureaucracies in Government proje 29 4.0C 5.0C 4.6207 | 0.4¢
Organizational politic 29 3.0C 5.0C 4,586 | 0.57
Slow procurement proces: 29 3.C0 5.0C 45517 | 0.6Z
Schedule overrui 29 3.0C 5.0C 4.034: | 0.73
Poor change managem 29 2.0C 5.0C 3.655: | 0.97
Poor requirements managen 29 2.0C 5.0C 3.586: | 0.7¢
Inability to retain technical ste 29 2.0C 5.0C 3.517. | 0.7¢
Poor attitude twards quality improveme | 29 2.0C 5.0C 3.344¢ | 0.9C
Lack of commitment from top managemnr | 29 1.0C 5.0C 3.241« | 1.0z
Lack of technical expertise in develof 29 1.0C 5.0C 2.965¢ | 1.18
Quick technology advanceme 29 1.0C 4.0C 2.586: | 0.8z
Usercomfort zone 29 1.0C 4.0C 25517 |0.87
Communication barri 29 1.0C 4.0C 2.448: | 0.91
Poor project managemt 29 1.0C 4.0C 2.448: | 0.89
Lack of support from top managem 29 1.0C 3.0C 2.413t | 0.63
Lack of user participatic 29 1.0C 4.0C 1.827¢ | 0.93
Technical Staff Comfort zon 29 1.0C 2.0C 1.689° | 0.47
Corruptior 29 1.0C 4.0C 1.620° | 0.94
Insufficient software evaluatit 29 1.0C 2.0C 1.275¢ | 0.4t
High cost of licence 29 1.0C 2.0C 1.172¢ | 0.3¢
Budget overrur 29 1.0C 2.0C 1.172¢« | 0.3€
Inadequate system test 29 1.0C 2.0C 1.103¢ |0.31

Source : Research data, 2012
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From the above data, the following deductions GamlbdeBureaucraciefn Government

projects, organizational politics and slow procueem process are the top three
challenges that were encountered to the greatéshteduring the development of the
AATIS. The standard deviations were all signifidarttelow 1 signaling a high degree of
consensus among the respondents. In addition,htiee factors had means above 4.5

therefore putting them under challenges that werg kiighly faced.

Other challenges faced to a great extent are sthegtarruns, poor change management,
poor requirements management and inability to metchnical staff. The challenges had
mean values of more than 3.5 and the standard tdmsawere lower than 1. Lack of
commitment from top management and lack of technstdls and expertise from
developers were moderately faced with means ofaB® 2.97 respectively. However,
their standard deviations were above 1 with minimuatues of 1 and maximum values
of 5 which means that many respondents did noegagree on the severity of these

particular challenges.

The challenges that were not encountered in thesldement of the system are
inadequate testing, budget overruns, high costicghtes and insufficient software
evaluation. This is because these challenges dlhteans of less than 1.5. This is further
echoed through their standard deviations of leaa th5. The high levels of consensus
means that almost all respondents agreed to nauatering these challenges at all.
Given that the AATIS was developed in-house bydtaf of KCAA, the issue of high
cost of licences and insufficient software evalwattan be completely ruled out. This is

because these two processes are normally applitcaljpeoprietary software.

Many respondents had highly divided opinions onexient of the following challenges;
lack of commitment from top management, lack of eeipe in developers and poor

change management. The standard deviations fag tedlenges were all above 0.95.
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4.5 Challenges faced in implementation of AATIS

Some of the challenges that are faced in the dpredat phase of a system are also
encountered during the implementation phase. Taeralso many other challenges that
are particular to the implementation phase of aforimation system. During the

implementation phase of the AATIS, the challenge®d are listed in table 5.

Table 5 : Challenges faced in implementation of AT

Implementation Challenge: N | Min. Max. | Mean | Std. Dev
Poor IT infrastructure Internet and WAN Link 29 | 4.0C 5.0C | 4.758¢ | 0.44
Poor IT infrastructur- Computer 29 | 3.0C 5.0C | 4.689" | 0.61
Bureaucracies in Government projt 29 | 3.0C 5.0C | 4.413¢| 0.63
Conflict between user departme 29 | 3.0C 5.0C | 4.413¢| 0.6€
Slow procurement proces: 29 |1.0C 5.0C | 4.379:] 0.94
Organizational politic 29 | 3.0C 5.0C | 4.344¢| 0.77
Regulatory frameworl 29 | 3.0C 5.0C | 4.241<| 0.74
Schedule overrui 28 | 2.0C 5.0C | 4.137¢| 0.88
Poor IT infrastructur+ Local Network: 29 | 2.0C 5.0C | 3.758¢ | 1.0z
Design and usage gaps in proce 29 | 1.0C 5.0C | 3.620" | 0.82
Poor attitude towards quality improvem 29 | 1.0C 5.0C | 3.448:| 0.95
Poor change managem 29 | 2.0C 9.0C | 3.206¢| 1.22
Lack of commitment from top managerr 29 | 1.0C 5.0C | 3.034f| 1.0t
User comfort zon 29 | 1.0C 4.0C | 2.620°| 0.98
Lack of IT Skills from usel 29 | 1.0C 5.0C | 2.620°|1.21
Poor project managem: 29 |1.0C 4.0C | 2.413¢| 0.6€
Informationsecurity issue 29 | 1.0C 4.0C | 2.344¢| 0.86
Communication barri 29 | 1.0C 4.0C | 2.275¢| 0.7¢
Design and usage gaps in staf 29 | 1.0C 5.0C | 2.172¢| 0.97
Quick technology advanceme 29 | 1.0C 4.0C | 2.103¢| 1.C5
Corruptior 28 | 1.0C 3.0C | 2.071<| 0.9C
Lack of support from top managem 29 | 1.0C 4.0C | 2.000(| 0.76
Technical Staff Comfort zon 29 | 1.0C 3.0C | 1.862: | 0.5¢
Lack of technical expertise and sk 29 | 1.0C 4.0C | 1.689" | 0.7€
Inadequate system test 29 | 1.0C 2.0C |1.448:| 0.51
Design and us gaps in technoloi 29 | 1.0C 5.0C | 1.448:| 0.95
High cost of licence 29 | 1.0C 2.0C | 1.172¢| 0.3€
Lack of resource 29 | 1.0C 2.0C |1.172¢| 0.3€
Difficulty in data conversio 29 | 1.0C 2.0C |1.103¢|0.31
Budget overrur 29 | 1.0C 2.0C |1.069(]| 0.26

Source : Research data, 2012
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In analyzing challenges that faced the implememnatif AATIS, a 5 point likert scale
was used as the basis for measuring to what exemarticular challenge was
encountered. 1 represented no extent, 2 represkitiieextent, 3 represented moderate
extent, 4 represented a great extend and a veay gréend was represented by 5. The

mean and standard deviations were used to an&igsiata.

Poor IT infrastructure in terms of WAN links andemet availability was the greatest
challenge encountered while implementing the AATHEAA has stations spread across
the country and good connectivity is critical topilementing an application that will be
used by all the stations. Consistent and reliatilermet services were also very important
to the AATIS because external users like airlinerafors, aircraft owners and agents rely
on the services to make requests for adhoc perfasr IT infrastructure in terms of
computers was the second highest ranked challeitheawmean of 4.7 and a standard
deviation of 0.6. Most of the computers that useese using to access the system were

aged, slow and in some other stations totally uplesa

Other challenges encountered to a great extent Wwareaucracies in Government
projects, conflicts between user departments, gimgurement processes, organizational
politics, regulatory frameworks and schedule ovwesrurhe challenges has mean values
above 4.1 and standard deviations below 1. Somes ussisted use of the AATIS
because the Kenyan AIP only covered manual praogssi clearance permits. The
implementation team had to wait until the AIP waseaded and a Notice to Air Men
(NOTAM) issued so that they can accept applicattdnonline permits. The Civil
aviation act CAP 394 had clauses which some uset®operators quoted to resist usage
of the System. This became a difficult barrier p@i@tionalization of the system resulting
to suspension of some modules. Conflicts betwegartiments had a mean value of 4.4
and a standard deviation of 0.68. This was maielyvben ATC, AIS and Air transport

departments.
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Budget overruns, difficult in data conversion, lamkresources, high cost of licences,
design and usage gaps in technology and inadegyatem testing had mean values
below 1.5. The standard deviations of less thannoa@ns that the respondents concurred
on this challenges not being encountered at alhduhe implementation of the AATIS.
Respondents had highly divided views on the extémhallenges like quick technology
advancements, lack of IT skills from users, lackcommitment from top management,

poor change management and poor IT local area niegwo

Other challenges raised by respondents from theaaisport and ICT departments were
training of external users and poor infrastructafesome external users. The external
users of the AATIS are comprised of operators agdnts within and outside the
Country. Agents and operators within the main Kengarodromes had training sessions
held for them. However, this was difficult to dorftheir counterparts outside the
Country. User manuals were emailed to the mainiegmis and others would be trained
via phone. This process was very cumbersome fomtiplementation team and the air
transport department. Some Countries especiallfinvifrica have very poor internet
penetration and users would have difficulties usivgSystem. Some applicants also had
extremely huge documents that could not be tramsthitvia the system. The
implementation team in this case would intervené eonvert their documents to low

size portable document formats.
4.4 How Challenges were addressed

The development and implementation of the AATIS wassidered very successful by
all the respondents. This was mainly because th#eciyes that were encountered were
able to be resolved. Most of the solutions thatensgreed on would resolve most of the
challenges right from the development to the im@etation of the System. The study
found out that before the decision to develop tlyst&n in house was reached, an

attempt had been made to outsource the develomndritnplementation of the System.
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Slow procurement processes, lack of IT infrastmectoarticularly servers, WAN links
and reliable internet services, bureaucracies ime@onent projects, poor requirements
management and organizational politics largely oated to the failure of the
outsourcing attempt. The management of KCAA maeeailtomation of ad hoc permits
a major target between the Director General andBBthad of Directors. This brought in
commitment and dedication right from the top mamagat. The target was cascaded
down to the key directors and managers under wh@mnplementation of the system
fell. This stemmed out user resistance, lack ajueses, slow procurement processes and

negative organizational politics.

A steering committee comprised of directors andasemanagers was formed which
oversaw the development and implementation of yseem. A project champion to chair
the steering committee was appointed by the DireGeneral. Open communication
channels were established between the steering tteamuser departments and the
implementation team. The implementation team thas iormed was accorded full
support from the management and all the resousspsred were availed. The team was
made up of staff from IT and user departments.abifucture requirements were
addressed by purchase of servers, upgrading ofngttéoandwidth and installation of
dedicated WAN links. The development and implentgomnateam were promised
rewards by the management of KCAA once the systa® Wwe and fully operational.
This made the team work dedicatedly. During the mer tasks like system analysis,
design and coding, the team would go on a retnedtget the work done from a serene

environment.

To address the problem of changing requirements, ithplementation team did a
thorough requirements collection exercise fronttedl stakeholders. The main users from
each department analyzed the requirements, prepaoek flows and the expected
reports. The requirements were reviewed and alluseys committed on the final system

analysis and design document and the project chtrteugh sign offs. With frozen
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requirements, the target was fixed, the expectatiere clearly communicated and
understood by the stakeholders. This gave the rmgreation team good environment to
develop and implement the system. The conflictd ehasted earlier between the air
transport department, the AIS and ATS departmengewalso comprehensively

addressed.
4.7 Improving Automation Levels in Aviation Regulaion

The study sought out to establish how automatigalsecan be improved in the aviation
regulator. Regarding the automation levels, the@paedents were asked to rate the
automation levels in KCAA. As illustrated in figube 58.6% of the respondents felt that
the automation levels in the Authority were poorileh27.6% recorded average

automation levels.

Figure 6 : Automation levels in KCAA

Automation Levels in KCAA

38.6%
60.0 ~

50.0 -

40.0 -+ MW Automation

27.6%

30.0 A Levels in KCAA
20.0
6.9% 6.9%

Good Average Poor Very Poor

Source : Research data, 2012

The poor automation levels can be attributed toouarreasons which the study sought to
establish. Respondents pointed out that the Orgaoimal culture contributed a lot to
lack of automation. This is because most of theleyags in the Authority felt that they

were extremely knowledgeable and experienced iin #neas with the manual processes
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and automation will take away that edge. Otheraedpnts blamed the high oversight
and audits the Aviation industry gets from ICAO d&WA. A lot of emphasis is given to

establishment of manual processes and paper wadrk. ré@spondents said that ICAO,
FAA and other international aviation oversight kesdishould insist on automated
processes from the Civil Aviation Authorities theyersee. The safety and security
compliance checklists from ICAO should have lowoandtion levels as some of the
necessities for compliance. The following sectiovere highlighted to urgently need
automations; billing and revenue management, sogyairworthiness, flight operations,

licensing, external flight planning and the Easti¢en school of aviation.

The fact that the Authority either lacks an ICT ipglor it is existent but not known,
enforced or implemented was raised by the respasddime ICT policy should be
revised in tandem with the latest developmenthi@nimndustry. It should be approved by
the board of directors and operationalized. Respotsdmainly from the ICT department
replied that the department is not well establispeén that it is the newest department
in the Organization. Some of the functions of tlepattment are carried out by other
departments like engineering and AIS who lack tbquired expertise in improving
business processes through the use of ICT. TheytHat the department should be
empowered, allocated more funds and its struckevesed. Respondents also expressed
their concerns on the continuity of operations dadastrophic disaster was to happen to
the main KCAA headquarters. This was because ofailability of any remote disaster

recovery site or procedures.

Most processes within the aviation regulation aslly automated. The study sought to
establish what system acquisition methods the refgrds thought was the best for the
Organization. The main system acquisition methoelsim-house development, buy and
customize and outsourcing were listed in a likedles with values from 1=not preferred,
2=least preferred, 3=moderately preferred, 4=hightgferred and 5= very highly

preferred. As illustrated in table 6 below, mossp@ndents had faith in in-house
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development with a mean of 4.3. Outsourcing hademmwalue of 2.1. Buying and
customizing was moderately preferred with a mean3@&. However, the standard
deviation of more than 1 means that the levelsooisensus were low. The respondents

had faith in in-house development because it isnteéhod that was used to acquire the
AATIS.

Table 6 : Information system acquisition methods

Information System acquisition method N Min | Max | Mear | Std. Dev.
In-houst 29 3.0C| 5.0C| 4.310¢ 0.7€
Buy andCustomiz: 29 2.0C| 5.0C| 3.620" 1.01
Outsourcint 29 1.0C| 5.0C | 2.172: 0.89

Source : Research data, 2012

Regarding the automation of adhoc landing and bgbtfpermits in other airspaces,
only 4 respondents respondent positively. The @viktion authorities mentioned were
United Arab Emirates General Civil Aviation Authtyrend the European Airspace.
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CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATIONS

5.1 Introduction

This chapter summarises and makes conclusionsedimtfings of the study in relation to
the objectives as indicated in Chapter One. It discusses the value of the study, its

limitations and recommendations for further reskearc
5.2 Discussion of findings

The major objective of the study was to establiBe thallenges encountered in
development and implementation of information systein aviation regulation. The
study focused on the challenges faced in the dpwent and implementation of the
AATIS which automated processing of landing andrivgt permits in the Kenyan

airspace. The major stages in implementation afrmétion systems were summarized
into two major phases; development and implemenmtatccording to Ralph and
Reynolds (2008), O'Brien (2007) and Kendall and d&in(2006).

The study established that the major challengdsatbee experienced in the development
of the AATIS were bureaucracies in Government mtgjeorganizational politics, slow

procurement processes, schedule overruns, poorgeharanagement practices, poor
requirements management, inability to retain tecdinstaff and poor attitudes towards
quality improvement. Other common challenges inettgyment of information systems

like user comfort zones, technical staff comforhe®, quick technology advancements,
inadequate system testing and high cost of licemem® not encountered. During the
implementation phase of the AATIS, the major chajies were poor IT infrastructure

specifically in internet services, WAN connectiviahd computers, bureaucracies in
Government projects, conflicts between user departs) slow procurement processes,

regulatory frameworks and schedule overruns. Thale@mentation of AATIS did not
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face challenges like budget overruns, difficultiasconversion of data, high cost of
licences, lack of resources, design and usage igajgshnology and inadequate system
testing. The study also established that the automaevels in the Kenyan aviation
regulation are very poor even with the automatidnadhoc landing and overflight
permits. Organizational culture, user comfort zomesnual oversight procedures, lack of
a proper and well established ICT policy, conflidietween the main technical
departments and lack of disaster recovery sitepaadedures has led to low automation
levels in KCAA. The automation levels in otherit@aviation authorities in relation to

adhoc landing and overflight permits is also exebnhow.
5.3 Conclusion

The challenges that were faced during the automati¢anding and overflight permits in
the Kenyan aviation regulation are also inherenmiost Kenyan Parastals and civil
aviation authorities. The findings are in agreemeith a study done by Borura (2009)
and Tesch et al (2007). The key challenges belemguenplementation of information
systems are mainly people and processes managehmenthallenges of bureaucracies
in Government projects, organizational culture galitics and slow procurement
processes have been established in informatioteraystudies but they are still
prevalent.

In the highly regulated civil aviation sector, autation is not emphasized enough and its
potential in management and oversight of safe sigesverlooked. The international
aviation oversight bodies like the InternationaViCaviation Authority (ICAO) and the
Federal Aviation Administration (FAA) have put laiout procedures that promote
manual operations in the aviation regulators. Kegtisns in aviation regulation also find
have conflicts that affect implementation of infatn systems. These sections are air

traffic control, aeronautical information serviasd economic regulation.
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5.4 Recommendations

To increase the success and levels of implementafionformation systems in Kenyan
Government institutions, the Government should eas@® on use of computerized
information systems. Each year, performance cotstrat the public sector are set
between Government institutions and their parentistry. Evaluation of performance
against set targets is done each year to estahksperformance of the institutions and
their respective ministries. Automation of variquecesses should be a key component
in these performance contracts. Increase in automévels should be mandatory and

based on number of information systems projectsessfully implemented.

Empowerment of IT departments should also be gahteoperformance contract for each
Ministry and the Government institutions underTihe budget of the IT departments
should me made a standard percentage of an inmtisibudget. Compliance to and full
utilization of this budget should be evaluated atiyu Particular emphasize in the
performance contracts for each institutions shddts procedures for disaster recovery
and business continuity in case of a catastrophénte The ISO certificates issued by
various bodies within the Country should emphasire provision of basic services
through computerized information systems as part cohformity and continual
improvement. The Procurement Act should be revieteedhclude mandatory use of
computerized information systems in public procuzat This will improve the quality

of work done, accountability and transparency.

In aviation regulation, ICAO annexes which govene Standards and Recommended
Practises (SARP) should be modified to include mated procedures. This will force
Civil Aviation Authorities to prepare their Statperation manuals and procedures with
automation in mind. Aviation bodies like the FAA vdo audits in various States should
insist on fully computerized aviation personnekficing, economic regulation, aircraft

registration, automated flight operations and aithioess checklists. Use of Manual
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procedures in these sections should be viewed asampliance. Strategic plans for
Regional Civil Aviation bodies like EAC CASSOA sHduinclude harmonization of
regional procedures and documents with computerizats the main facilitator. ICAO
should promote innovative ideas from States likkeAATIS in Kenya to the other ICAO

Contracting States
5.5 Limitations of the study

The major limitation in this study was getting matiene to engage some of the
respondents in management positions. They wereragty busy given that they are
senior personnel and the data was being colleatedgian FAA compliance audit. The
Civil Aviation Authority is also in between a conssion of enquiry because of a major
aircraft accident. Due to this, some targeted nedponts who are involved with the

commission did not respond.
5.6 Suggestion for further studies

The following study areas will be important for ther research; A study on the impact of
the AATIS among the Kenyan aviation stakeholderscomparative study on the
performance of interstate adhoc landing and owtflclearances in the Eastern African
Region, an assessment of the benefits of autontatgédviation oversight processes on
the aviation industry in reference to aircraft decits, incidents, air traffic growth and

aviation consumer satisfaction in Africa.
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APPENDICES

APPENDIX I: QUESTIONNAIRE COVER LETTER

Thomas Kivuva

P.O. Box 30163-00100
Nairobi-Kenya

Tel. 0722241006
thomaskivuva@gmail.com
22-September-2012

Dear Sir/Madam

RE: Data collection for MBA Research Project

My name is Thomas Kivuva, a postgraduate study dakieg a Master of Business
Administration (MBA) degree at the School of BusiseUniversity of Nairobi. As a
partial fulfilment of the requirements for the awaf the MBA degree, | am currently
conducting a study on thecHallenges in development and implementation of
information systems in adhoc landing and overflightclearances in the Kenyan

Airspace’.

I kindly request for your valuable time in assigtifto complete the attached
guestionnaire. The research is intended to outlieechallenges faced in development
and implementation of the KCAA Advanced Air Tranddaformation System (AATIS).
The findings of the study will be important in addsing the automation challenges faced
in aviation regulation.

The information provided in the questionnaire Wi treated with utmost confidentiality
and will not be used for any other purpose apartfits intended academic use.

Thank you.

Yours faithfully

Thomas Kivuva
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APPENDIX II: QUESTIONNAIRE

This questionnaire is meant to collect informatoonthe Challenges in development and
implementation of information systems in adhoc lagdand overflight clearances in the
Kenyan Airspace. Kindly answer the questions bkirig the boxes where appropriate
and writing brief statements in the spaces providéere applicable. Thank you in

advance.

Part A: Respondents' Profile

1. Age Group
< 30
31-35
36 - 40
41 - 45
46 - 50
51-55
> 55 [ ]

2. How many years have you worked for KCAA/DCA?
<5 [ ]

5-10 [ ]
11-15 [ ]

16 - 20 [ ]
> 20 [ ]

3. Gender Male [ ] Female [ ]

— 1 — ———
et et et e e e

4. What is your highest level of education?

Secondary Education [ ]

Professional Certificate [ ]

Diploma [ ]

First Degree [ ]

Post Graduate Degree [ ]

Other [ ]

If other, please SPECITY.... i

5. What is your Position in the Organization?

Director/Manager [ ]
Chief [ ]
Senior [ ]
Officer 1/2/3 [ ]
Other [ ]
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If other, please SPECIfY.....cooo i
6. Which Station are you in?

Headquarters [ ]

Jomo Kenyatta International Airport (JKIA) ||

Wilson Airport (WAP) [ ]

Moi international Airport (MIA) [ ]

Other [ ]

If other, please SPECITY.....cccoi i

7. Which department are you in?

ICT [ ]

Air Transport [ ]

Aeronautical Information Services (AIS) [ ]

Air Traffic Services (ATS) [ ]

Other [ ]

If other, please SPECITY.....cocuuii i

Part B: Challenges in the development of the AATIS
8. How were you involved in the development of the ABT

Member of steering committee [ ]

Member of the implementation team [ ]

Involved as a user of the system [ ]

Other [ ]

If other, please SPECIfY.....ccooi i
9. Which stages were you involved in during developnaéthe AATIS?

System Inception [ ]

Requirements collection [ ]

Systems Analysis [ ]

System Design [ ]

System Coding [ ]

If others, please SPECIY...........ooiiiiiiceeeeeiiiii e

10.What was your main role in each of the stages yerewvolved in development of
the AATIS?

SYSEM INCEPLION ...
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11.To what extent did you encounter the following tdades during the development of

the Advanced Air Transport Information System. theeranking guideline below.

[1-No Extent 2- Little Extent 3-Moderate Extent 4-Great Extent
5-Very Great Extent]
CHALLENGE 1 2 3 4 5

1. | Lack of user participatic

2. | Lack ofcommitmen from top manageme

3. | Lack of support from top managem

4. | Poor project managemt

5. | Poor regurements managem

Lack of technical expertise and skin
developers

7. | Poor change managem

8. | Communication barri

9. | Budgetoverrun:

10. | Schedule overrur

11. | Corruptior

12.| Bureaucracies in Government projects

13.| Slow procurement processes

14.| Inability to retain technical staff

15. | Insufficient software evaluation

16.| Organizational politics

17.| Poor attitude towards quality improvement

18.| User comfort zones
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19. | Technical Staff Comfort zon¢

20. | Quick technology advancements

21. | Inadequate system test

22. | High cost of licence

12.Did you encounter any other challenges in the agreent besides the ones above?
Yes[ ] No [ ]
If yes, please briefly @XPlain............. . e eeeeereeeieiiiiiiiiieiiieieiieiieereee e eeeens
13.For the challenges that were encountered in dekredap please explain how they

were resolved or mitigated?

Part C: Challenges in implementation of the AATIS
14.How were you involved in the implementation of R&TIS?

Member of steering committee [ ]

Member of the implementation team [ ]

Involved as a user of the system [ ]

Other [ ]

If other, please SPECIfY.....cccouiiiiiiiii e

15. Which stages were you involved in during implemeateof the AATIS?

Installation [ ]

Customization [ ]

User and technical training [ ]

User acceptance testing [ ]

System Conversion [ ]

Support and maintenance [ ]

If others, please SPECIfY..........oouiiiiiiceeeee e

16.What was your main role in each of the stages yerewvolved in implementation
of the AATIS?

System INSTAlALION ......iiiieie e e ————



17.To what extent did you encounter the following tdradjes during the implementation
of the Advanced Air Transport Information Systenselhe ranking guideline below.
[1-No Extent 2- Little Extent 3-Moderate Extent 4-Great Extent
5-Very Great Extent]

CHALLENGE 1 2 3 4 5

Lack of resource

Lack of commitmen from top manageeni

Lack of support from top managem

Poor project managemt

Lack of technical expertise and sk

PoorIT infrastructur - Computer

PoorlIT infrastructur - Local Network:

PoorlT infrastructur: - Internet ad WAN Links

© © N o o M W NP

Poor change managem

=
o

Communication barris

=
=

Budgetoverrun:

=
N

Schedule overrur

=
w

Conflict between user departme

=
R

Corruptior

=
o1

Bureaucracies in Government projects

=
o

Slow procurement processes

=
~

Design and usage gaps in techno
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18. | Design and usage gaps in staf

19. | Design and usage gaps in proce

20. | Regulatory frameworks

21.| Organizational politics

22.| Poor attitude towards quality improvement

23.| User comfort zones

24.| Lack of IT Skills from users

25. | Technical Staff Comfort zon

26. | Quick technology advancements

27.| Inadequate system test

28. | Difficulty in data conversia

29. | High cost of licence

30. | Information security issu

18.Did you encounter any other challenges in the impletation besides the ones
above? Yes[ ] No [ ]
If yes, please briefly @XPlain............. . e ceeeereeeieriieiiiiieiieieeieeiiereee e eesens
19. For the challenges that were encountered in dexredap please explain how they

were resolved or mitigated?

Part D: Understanding and Improving the automationlevels in KCAA

20.How would you rate the level of automation in KCAA?
VeryGood|[ | Good [ ] Average ][ Poor [ ] VeryPoor [ ]
EXPIaiN. ..o
Besides the challenges experienced in the develapanel implementation of the
AATIS, which other factors hinder implementationimformation systems in
KCAA?
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21.Which ways would you propose that would improvedbeelopment and

implementation of information systems in KCAA?

22.To what extent would you prefer to use each offdlewing system acquisition
methods listed below in acquisition of informatgystems in KCAA? Use the
ranking guideline below.
[1-Not preferred 2- Least Preferred 3-ModelgtPreferred
4-Highly Preferred 5-Very Highly Preferred)]

Information System acquisition method 1 2 3| 4 5

1. | In-house developme

Outsourcing the developmi

Buying fully developed systems and customi

23.Are there other Information System acquisition rdgyou would recommend for
use in KCAA or other CAAs? Yes[ | No |

If yes, Please @XPlaiN............uuuuuiueiieeeeeieiieieeiee it ee e

25. Are there other civil aviation Authorities that leeautomated adhoc landing and
overflight permits? Yes[ ] No [ ]

If yes, please liSt theM..........uuuiiiiiiiiiiii e neeeenneee



26. Are the experiences from the process of automdatiegadhoc and landing permits in
KCAA useful to other Civil Aviation Authorities anobdies?

Thank you for your responses.
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