CHAPTERII

Literaturereview

The literature reviewed for the study can be cfekinto three main areas;
first one related to ERP, second one related tppsig company and the last one
related to the user’s perspective on ERP adop#iditerature review of the adoption
process and critical Specific ERP adoption was talen to develop the theorical

background and provide the rationale for the study.

2.1 Enterprise Resour ce Planning (ERP) Systems

2.1.1 What isERP?

With the advance of enterprise wide client/servemputing comes a new
challenge: how to control all major business predgageal time with single software
architecture. The most common integrate softwaratisa known as enterprise
resource planning (ERP) or just enterprise systefhés software integrates the
planning, management, and all the entire enterpiises comprised of sets of
applications that automate routine back-end opmratisuch as finance, inventory
management, and schedule to help enterprises hgrdbs such as order fulfillment.
ERP promises benefits ranging from increased efiiy to improved quality,
productivity, and profitability (Turban et al, 200@ee fig.1).
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Fig.1 ERP Solution

Earp’s major objective is to integrate all deparineand functional
information flows across a company onto a singl@mater system that can serve all
of enterprise’s needs. ERP systems are use in dhdssof large and medium
companies worldwide, and some ERP systems are @gragdramatic results. ERP
initially covered all routine transactions within @ompany, including internal
suppliers and customers. Later it was expandedhat is known as extended ERP
software, to incorporate external suppliers andarusrs (Turban et al, 2006). (See

figure 2)
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Fig.2 Anatomy of an ERP System

2.1.2 Evolution of ERP

The need of businesses is changing from day to Idatyhe 1960’s, the focus
was just on their productivity without considerwether the software can handle the
inventory of product. The ERP applications today t& traced back and evolved
from Materials Requirement Planning (MRP) and Mawtdring Resource Planning
(MRP 11) systems. In the 1960s, the enterprisesslbged the simple information
systems mainly for automating some simple appbeatifor inventory control in
manufacturing and accounting in finance. In the Q9the focus on information
systems was shifted to the use of MRP (MaterialguRement Planning) systems in
manufacturing, which translated the master scheoilé for the end items into time-
phased net requirements for subassemblies, comfoaed raw material planning
and procurement. In the 1980’s the concept of MRPManufacturing resource
planning) evolved, which was an extension of MRPshop floor and distribution
management activities. In the early 1990's, MARRvHs extended to cover areas
such as engineering, finance, human resources,pesjdct management (Gumar,
1996)



ERP systems are being developed continuously amdadmys they can
encompass all integrated information systems that ®e used across any
organization. The improvement of the internet Hasag tremendous impact in every
aspect of the IT sector including the ERP systehims environment of accessing
system resources from anywhere anytime has helpde endors extending their
ERP system to integrate with the update externainess modules such as Supply
Chain Management (SCM), Customer Relationship Mamamnt (CRM), Sales Force
Automation (SFA), Advance Planning and ScheduliA§S), Business Intelligence
(Bl), and e-business capabilities. This proves bmters of ERP systems are being
extended continuously (Basoglu et al, 2007).

2.1.3 Main Characteristics of ERP systems

Enterprise systems have several characteristicd) eae has the important
implications for the organizations adopting themtHe following two subsections we
discuss about the two main characteristics of pritar systems: enterprise integration

and supporting best business practices.

Enterprise Integration

Enterprise integration is the key idea underlyihg tlevelopment of ERP
systems. Enterprise resource planning posits usfogmnation technology to achieve
a capability to plan and integrate enterprise-widgources, i.e. by integrating the
applications and processes of the various functiohsthe enterprise (design,
production, purchasing, marketing, finance, efthjs idea is not new.

Enterprise resource planning systems integratesvaed solution used to
manage any organization’s resources. Actually, BRRems offer much more than
their literal meaning. Not only do they make reseuplanning, but also integrate all
departments and functions of a company into a singimputer system that can serve
all different departments’ needs. Watson and Sclamg€il999) described ERP system
as a generic term for an integrated enterprise oting system. They define it as an
integrated, customized, package software-basedmyistat handles the majority of an
enterprise’s system requirements in all functicaaralas. It has a software architecture
that facilitates the flow of information among falhctions within an enterprise.

Confusing enterprise integration the with compinéggration of enterprise or

systems integration or treating computer integratamd systems integration as



equivalent is a misapprehension in which ends amdn®: are confused. Both

computer integration and systems integration arponmant means of achieving

enterprise integration but other coordinating antégrating mechanisms such as
standardization of work processes, norms, skilts @utput, and supervision structure
are equally important for realizing the potentianbfits of integration (Davenport,

1998).

An organization may purchase only one module ofethierprise systems, or
may allow its business units to adopt a differeniegrise system, or may allow each
unit to configure the same system however theyfiseeverlooking the integration
benefits. Conversely, implementing an ERP systethawi proper analysis may push
a company towards full integration by imposing sigstems logic even when a certain

degree of business unit segregation may be iregsihterests (Davenport, 1998).

Best Business Practice

ERP is designed on the most appropriate businessegs or business best
practice basis rather than idiosyncratic operatioh@&ny organization so that the
organization can adapt its business processes tltefERP package instead of large
customization of the package to suit the orgarop&ibusiness processes. However,
several ERP vendors have customized their apmitathodules to fit unique
characteristics and specific needs of a partictype of industry or organization.
(Chalit, 2007)

Implementing best practices embedded in the systefesence models is a
major reason to adopt enterprise systems. ERP msystave also been cited as
catalysts and enables for many corporate reengingeactivities. When implementing
ERP, organizations get to redesign all their preesdor cross-functional efficiency
and effectiveness embedded in the systems refenerockel, which is the stated

purpose of business process reengineering (Mahesi2081).

2.2 ERP for shippingindustries

2.2.1 Shipping Char acteristics
Shipping is one of the world’s most internationadlustries and in studying
maritime economics. Shipping Industry also requimes/ systems to enhance their

organization. The Enterprise software suite forpgimg is designed to integrate



computer systems that run all phases of businessatipns and assist increased
internal coordination of work and cooperation asr@s company. With a host of
regulations to adhere to, a number of shipping coigs are looking to software to
perform tasks with greater efficiency and the mategration available the easier to
implement.

Shipping companies are not resembled with any otigpe of company
because they have sub-companies called “vesseds \esssel is handled differently
in accounting matters. Shipping companies have rdata to analyze and use more
complex procedures in order to take decisions atloarttering the vessel(s) and about
the exact route of the vessel(s) (ex. piracy, syoareas etc.) The ERP used in
shipping companies and those that used in other ¢§ygcompanies do not have the
same modules regarding the various departments Marning dept., Supplies &
Spares dept., Operation and Chartering dept. ekspecially, Data Synchronization
between vessels / head office(s) and vice versahwhsually applies in Shipping

companies only.

Maritime Network Communication

The maritime communication network will allow a ntamne shipping
company to implement their own data and voice ses/between their sealing fleet
and headquarters. The required communication nktstall be full mesh in order to
allow communications between any of the sites @easd headquarter), primary
traffic will be from the vessels to headquarters.

Satellite, the one way communication, have usedhfpast until present.
Many modern commercial vessels are effectively rmillion dollar floating assets,
requiring highly efficient operation and managemeéltte main satellite using for
communication in the sea is Inmarsat. Inmarsat dsgdal satellite communication
system whereby anything that can be encoded ing@atliformat, whether text,
numeric data from instruments or other informatiordigital form, can be sent and
received over the system.

Seafarers and vessel operators depend on Inmarkaép in touch, whatever
the conditions. No other operator can offer sucmm@hensive coverage, reliability
and performance. Application of Inmarsat servieeable all key vessel operations as

following:



Email and webmail

Real-time chart and weather updates
GMDSS safety

Remote intranet and internet access
Secure communications

Large file transfer

Crew communications

Vessel / engine telemetry

SMS text and instant messaging

Videoconferencing

Store and forward video

Fig 3. Inmarsat Satellite

In 2006, the ICTs’ infrastructures on ships havpressively been upgraded.
New buildings are being equipped with satellitetesys which give the ability for

instant and uninterrupted communication betweersling and the office.

ERP Data Synchronization
In today’s networked environment an important rplays the connection
between office headquarters and vessel. Due ttaliimins in terms of bandwidth, data

transfer (at some cases) and high communicatiots tles vessel cannot stay on-line



24 hours a day with the office headquarters. Thathy ERP system’s onboard part
which resides onboard each vessel must work irseodnected mode, this means to
communicate with the head office at specific anedpfined intervals or on-demand,
when and if needs be, in order to receive and datal That is the main reason why a
“Synchronization” procedure plays a vital role hetadoption of an ERP system on-
board the vessel. Through “synchronization” theseegan stay up-to date with the
change of the data in the office environment asd arovide some data of each own
to update the office (ex. position list, fuel comgtion etc.). An important role plays
also the “how” the data are being transmitted bac# forth in terms of efficiency
(only the changed data must travel back and foam) also in terms of error
detection/error correction and possible re-transimis Each maritime software house
has its own algorithms of detecting the changea @daid transmits them back and
forth from office headquarters to vessels and weesa. Unfortunately the data
transmitted from and to both sides cannot be rea because of the time difference
due to vessel's current position list and officegraphical position and also at some
times about problems with the satellite servicesvigler but by the time of this
writing there are new techniques used in sateli@@communications that will
improve the bandwidth of the transmission and #&sdo the data as real-time as
possible.

Shipping System perfor mance

A method for optimizing request shipping within anality of distributed
networked computer systems holding a distributepliegetion the usage of which
realizes a process model underlying said applicasigroposed in which said process
model comprises a business process consisting plurality of activities to be
performed on said application systems by a plyraftusers, including shipping of
activity requests between a local application sysbevning said business process and
a plurality of remote application systems perforgngaid activities with the help of a
plurality of users. The basic idea is to optimihe fassignment of the users to the
appropriate application system in such a way thatrtumber of remote work item
requests is optimized. The invention method canabeantageously applied to
workflow management systems. The optimization psscénvolved comprises
applying a so-called “optimization function” reftewy the overall costs for request

shipping and additional costs for performing theibess process.



Shipping Operations

Information systems and communication infrastrugsuran enable an efficient of
the central shipping operations of a company atgtén a particular shipping sector
such as bulk and container carrier. These ERPppasted by particular state-of-the-
art software platforms, as following:-

e Communications (combine internal & external/shighore)

e Inventory control (provisions/stores/spares)

e Electronic procurement

e |ISM code/ISPS monitoring

e \oyage management

¢ Planned maintenance/ship performance

e Crew/human resources

e Accounting/Master General Account

e Monitoring/hull maintenance

e Decision support system

No IT staff on board
At present, most of shipping companies try to adapir organization by

using new modern technologies. However, informaggstem which is installed in
the vessels normally has nothing special, exceptdemputers for reporting head
office the daily time schedule and general occueenn board through satellite
network. Moreover, there is no IT Department oleast IT staff on the vessels that
means all systems must more stable and easy tdaster, who has a responsibility
to control IT on the vessels, hasn't IT basis kremlgle. He requires systems which are

designed to be simple interface and lowest downtime

2.2.2 General scope of ERP shipping system
e To improved crew scheduling and planning thus IngipFleet Personnel in
performing an intelligence judgment in crew selaetto find best matching crew

and vessel.

e Provide the marine company a competitive advantggeeducing the cost of crew

manning operations through on board crew serveshjaed extensions, late sign-on



and unutilized crew. Additional cost reductions apgected from reduced non-
compliance incidents and better travel planning.

To automate the Safety Management System (SMS) eBuoes &
Documentation.

To enhance compliance to the Regulatory (ISM-Irggomal Safety Management
Code, STCW-Standard for Training, Certification akidatch keeping, ISPS-
International Ship and Port Facility Security) &8MS requirement.

To enhance quality of work and decision-making essel operational matters.

To minimize occurrence of untoward incidents ancldents on vessels.

2.2.3 Expectation of an ERP shipping system results

The new crew management tool allows FMS to exedwgéler planning,
monitoring and evaluation of crew performance incaadance to their

qualifications.

Manage document control of the SMS procedures amduals i.e. revision,
updating, archiving, distribution and filing of thdocuments are carried out

electronically and these documents are synchrorizéseen vessels and offices.

Provide an automated workflow process to managengsharequest and to
facilitate fast approval of documents by variousspanel at shore and ship.
Workflow process will also be used for other pugmsuch as incident, near

misses and non-conformance reporting and escalation

Create a common platform for communication, colfabion and sharing of

information and documents among relevant partishate and ship.

The following figure (fig.4) shows some modulessbfpping ERP system which uses

in the organization.
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2.3 ERP Adoption Theories

ERP has been proposed as an approach to achievgamzation’s objectives
and goal through an integrated approach of manageréhile an organization
applies this technology in hoping for improved fesuhey must understand what it
takes for their employees to face new challengésl@arn how to make good use of
the technology.

To analyze factors affecting the ERP system usagepropose a conceptual
model derived from the famous the Technology Acaept Model (TAM)
considering a core variable framework to explartdes influencing the Adoption of

Specific ERP in Thailand Shipping Industries.

Technology Acceptance Model (TAM)

The Technology Acceptance Model (TAM) was developgdDavis (1989) to
describe computer usage behavior. Up to now, coaendworks have been
constructed, in additional to TAM, to understana@htelogy acceptance. These
frameworks were named Diffusion of Innovations (B9d.983), Theory of Reasoned
Action (TRA) (Fisbien and Ajzen, 1975) and TheoryRlanned Behavior (Ajzen,
1991). However, TAM was preferred than TRA and TiIRExplaining the specific
systems adoption, such as ERP systems in this $BaBoglu et al, 2007). The goal
of the Technology Acceptance Model (TAM) is “to pide an explanation of the
determinants of computer acceptance that is, irergércapable of explaining user
behaviors across a board range of end-user congpu@nhnologies and user
populations, while at the same time being both ipasious and theoretically
justified” (Davis, 1989) Davis (1989) declared tiparceived usefulness is the degree
to which a person believes that a particular inforon technology would enhance his
or her job performance. Perceived ease of useeidelyree to which a person believes

that using a particular innovation would be freefibrt. (See figure 5)
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Fig 5. An original version of TAM (Davis, 1989)

The Technology Acceptance Model assumes that bediebut usefulness and
ease of use are always the primary determinanitsfaimation technology adoption
in organizations. According to the Technology Adesmge Model, these constructs
serve as the basis for attitudes toward using &cpkr system, which in tern
determines the intention to use, and then gendératactual usage behavior. If a user
perceives a technology as useful, he or she wiiew® in the existence of user
performance relationship. Additionally, a userikely to accept an application when
he or she perceives it to be easier than anothedi(C2007).

Recently, TAM has been applied to Enterprise ResowWlanning (ERP)
systems, popular enterprise systems focusing onirtegration, to explain this

complex implementation and adoption issues of $ialkiers and end users.

e Perceived Usefulness
Perceived usefulness is the degree to which a pdrebeves that using a
particular system could develop his or her perforoea Individual who believed that
using ERP systems could lead to positive outcones tended to have a more
favorable attitude towards it (Gummussoy et al, 7200 this study, we mentioned
perceived usefulness in term of perceived near-temsequences. Chang et al (2008)
mentioned in their research that there is the ammiheaning between perceived

usefulness and perceived near-term consequences.



e Percelved Ease of Use

Perceived ease of use refers to “the degree tohwdiperson believes that
using a particular system would be free of effoftiis follows from the definition of
“ease”. “freedom from difficulty or great effort.Effort is a finite resource that a
person may allocate to the various activities forol he/she is responsible and have
effect on perceived usefulness. (Davis, 1989). IC(2007) supported that perceived
ease of use has been established an important fafiteencing user acceptance and
usage behavior of ERP system. It describes theithdil's perception of how easy
the innovation is to learn and use.

The degree to which the shipping company’s managemepects the new
technology adopted to be free of exceeding effod support, regarding its transfer
and utilization is a direct factor of adoption intien. Integration, Compatibility and
Quality of data with existing the company’s infoima systems and user

characteristic are embedded elements in the ERIPislgi system.

e Intentiontouse

The original Technology Acceptance Model consistégerceived ease of
use, perceived usefulness, attitude towards udiebavioral intention to use and
actual use (Davis, 1989; Gumussoy et al., 2007ym@ssoy et al., 2007 supported
that the results indicate that users’ perceptiopasteived usefulness, ease of use of
the technology affect the intention to use techgplddowever, usage mandatory is
important factors to impact intention to use. Imsthontext, the mandatory usage
represents a base level needed to perform miniotafynctions and usage beyond
that might become voluntary (Amoako-Gyampah and8ak004). Although usage
was mandatory, effective usage leads to organizaltibenefits, not just selective
usage. The value of an ERP system might lie iaffective and efficient usage.

e Adoption to use ERP shipping system
System usage is the behavior of employing the rin&ion system in
competing tasks. In most studies, system usagebbas applied as dependent
variable (Chalit, 2007). System usage usually hasnbused as an indication of
system success. Many researchers have suggestagstean usage as an appropriate

representative when use is voluntary, and usemugoeok are appropriate when use is



mandatory. However, in this situation where useth#f system is mandated, the
system usage can be conceptualized as the extemdduch the information systems
have been integrated into each individual's worktiree, whether by individual
choice or by organization mandate.

Considering ERP shipping system, even if the aegdions mandate users to
work with the system, the usage of ERP incorpordbesh mandatory and
discretionary usage. Mandatory usage representbdbe level needed to perform
ERP shipping system functionality and usage beybat might become voluntary.
Therefore, in this study, measurement of systengeusdll be conceptualized as the
degree to which ERP shipping system has been atefjrin to each individual's
work routine. It also measures through the degfeiependency of the individual in

completing user’s task with ERP shipping system.

The Theory of Reasoned Action (TRA)

The theory of Reasoned Action (TRA) developed rtvi Fishbein and Icek
Ajzen (1975) derived from previous research thattetl out as the theory of attitude,
which led to the study of attitude and behavior.Teory of Reasoned Action (TRA)
model is a general theory developed in social psiggly that attempts to describe
and predict individual behavior across a varietyaodas, whereas the Technology
Acceptance Modal has been proposed specifically tier area of information
technology (Davis, 1989).

The components of TRA are three general constrdgtbehavioral intention,
2)attitude, and 3) subjective norm. TRA suggesas ghperson's behavioral intention
depends on the person's attitude about the behammbrsubjective norms (Bl = A
+SN) (see fig. 6). If a person intends to do a bihahen it is likely that the person
will do it. Furthermore a person's intentions drentselves guided by two things: the
person's attitude towards the behavior and theestibg norm. Behavioral intention
measures a person's relative strength of intertboperform a behavior. Attitude
consists of beliefs about the consequences of eirig the behavior multiplied by
his or her valuation of these consequences. SiNgebrm is seen as a combination
of perceived expectations from relevant individualgroups along with intentions to
comply with these expectations. In other wordse "flerson’'s perception that most
people who are important to him or her think heuthar should not perform the

behavior in question” (Azjen and Fishbein, 1975).
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Figure 6 Theory of Reasoned Action Model

e Subjectivenorm in partial of Maritime organization factor

Consistent with Theory of Reasoned Action (TRA) Z&y and Fishbein,
1980), subjective norm is defined as a “personisgion that most people who are
important to him think he should or should not pari the behavior in question”. The
rationale for a direct effect of subjective normiotention is that people may choose
to perform a behavior even if they are not theneslfavorable toward the behavior
using the technology or it's consequences for timdividual, if they believe one or
more important referents think they should, andythee sufficiently motivated to
comply with the referentsTAM proposes that subjective norm can influence the
cognitive belief of perceived usefulness. Lewis 020 sought to describe for
perceived usefulness from social aspects and fthm@xpected relationship. This is
the mechanism of internalization (Venkatesh andi©a2007). When a person
perceives that important referents think that heukh use the system, one
incorporates the referent’s beliefs into one owiebsystem since a large number of

people cannot be wrong in their opinion, the systemst be useful in its purpose.



Triandis Model of Choice

Triandis (1980) proposed a “theoretical networkirterrelated hypotheses
around constructs of attitude and behavior, pladhgm in the broadest possible
context”. Triandis argued that behavior is deteadiby what people would like to do
(attitudes), what they think they should do (soo@im), what they have usually done
(habit), and by the expected consequences ofliedavior (Al-Abed, 1998).

Affect Habit
Social | Intentions Behavior
Factors
Perceived Facilitating
Consequenceg Conditions

Figure 7 Triandis Model

Fig. 7 depicts the Triandis model, which specifes attitude-intention-
behavior relationship. The following definitionsedrom Triandis (1980).

Affect: “Affect refers to the emotional system of mmdividual.”

Social Factors: “The individual's internalizatiorf the reference group’s
subjective culture, and specific interpersonal egrents that the individual has made
with others, in specific social situations, cong#t social factors that determine
behavioral intentions.”

Perceived Consequences: “The perceived consequenhadehavior result
from the product of the individual’'s “beliefs” thatich consequences will occur by
the “value” attached to these consequences.” (AdeAl1998)

Habit: “Habits can be measured by the frequencgaaiurrence of behavior,
by subjects’ judgments of the likelihood that a dabr will take place in different



kinds of situations, and by a subject’s responseosf frequently she or he had done
something.”

Intention: “Behavioral intentions are instructiotiat people give themselves
to behave in certain ways.”

Behavior: “Refers to a broad class of reactionabyrganism to any stimuli
(internal or external to the organism). It includess and some interpersonal events,
such as thinking, feeling, dreaming and fantasiZing

The Triandis model can be applied to many diffesutations in a variety of
fields. The flexibility of the model makes it pdsle to apply it to Information
technology (Al-Abed, 1998).

e Perceived Usefulness as Near -term consequences

The concept of Perceived Usefulness closely resesithe Perceive near-term
consequences presented by Triandis 1980 which stigmebehavior has some
consequences with value to the performer. Changlgf2004) describes both
perceived usefulness and near-term consequencedefined as the extension to
which an individual believes that using the ERReayscan enhance the performance
of his/her job and also been found to have a stpmsitive impact on the satisfaction
of the ERP users. The impacts are on the indivislwairrent job. Thus, in this study
we apply near-term consequences in term of perdeigsefulness.

Nikitakos and Lambrou (2007) supported that peexski usefulness for
adoption in shipping company usually means incrgproductivity, enhancement of

service quality, cost saving and improvement inrttagket share.

e Perceived Long-term consequences

A perceived long-term consequence is another omembion of Traindis Model
in term of perceived consequences. The direct ilnpac¢he current job is defined by
perceived near-term consequences. Perceived lomgdensequences can refer to
impact on career development such as the increffeability in changing job or
increase in opportunities of having a better jobfeRto Thompson et al.(1991) found
a positive relationship between long-term consege@md usage. Later, Thompson et
al. (1994) did not find such relationship betweennexperience users. Chang et al.

(2007) stated perceived long-term consequencesotitiave a significant effect on



the ERP usage because most of the respondentstaire the IS/IT line of work. In
addition, Chau (1996) found long-term consequetaémve significant impact when
predicting behavioral intention of using MS WorddaBxcel. In shipping company,
long-term consequences may consist of improvententtarket share and entry into
a new market. It may also consist of improved simgppemployees’ seafarer’'s job
performance and job satisfaction and the associatedsic and extrinsic rewards.

2.4 The Antecedent variables extended TAM
2.4.1 Maritime organizational factors
e Company size

Size has repeatedly been found to influence thergty to adopt ERP
application. Laukkanen et al (2005) have shownrtmesearch that the results
regarding the resource and adaptability constranERP adoption. The relevance of
this constraint seemed to decrease with the ineremsompany size. The medium-
size and large companies reported having had cackequate information for
decision-making in ERP system selection, a sigaifity lower adequacy of
information was reported by the small company. kent the development of
electronic commerce capabilities was considerecdifsigntly more important
objective of ERP system adoption by the medium. <rethe contrary, Kostopoulos
et al (2004) mentioned that size seems to be dft Imaportance as several ERP
vendor support in Greek market but size is stréyghelated with resource
availability. The human and financial resource ¢@iss are substantial in adopting

ERP system

e Top Management Support

Among the most important factors for the succesERP project is the top
management commitment and support. The role of n@magement includes,
developing an understanding of the capabilities|anidation of the proposed system,
setting goals, and communicating the corporate tfat&gy to all employees.
Moreover, Top Management can create more effeetivereness for the ERP system
by communicating its benefits to the workers (Wahgl, 2007).

Nagi et al (2008) supported that As ERP projectmggivisional boundaries
and affect many stakeholders in an organizationioseexecutives need to mediate



between various interest group to resolve politicahflicts when necessary. The
support of top management would help focus effaoward the realization of
organizational benefits and lends credibility tadtional managers responsible for its

near-term and Iong term consequence.

2.4.2 Maritime Technical factors

e |T Integration

Davenport (1995) describes Enterprise wide resopilening systems attempt to
integrate all corporate information in one centtatabase, they allow information to
be retrieved from many different organizationaliposs, and in principle they allow
any organizational object to be made visible. Irdégn is an important factor, which
has a multi-dimensional quality. Integration of alaichieves better information for
decision-making. In the organization, IT environmeoncerns the level at which
information process and systems are integratedsaa@rious functional areas within
the organization. This aspect is particularly ratgvfor ERP software, since this type
of software claims to be especially appropriate ifaiegrating business process
information (Waart et al, 2002).

Presently, ERP shipping system primary aim thdifation of routine and critical
maritime business processes and tasks such asmhgyrtprocurement, manning,
planned maintenance, technical and operational tovamg of the vessels, voyage
planning and navigation and safety, security andrgency operations. Additionally,
great efforts are made in order to connect andjiate application and provide value-

added services activities (Nikitas and LambrouQ720

e Network Communication

Maritime communication network is very importantr fcommunication
between vessels on-board and organization. The blginge frequency within
maritime co-operations requires optimized dynamé&worked organizations for
further lead time and cost reductions. Satellites bne way communication, have
used from past until present. Many modern commeveissels are effectively multi-
million dollar floating assets, requiring highlyfiefent operation and management.
Apart from the highly needed speedy and timely dfan of information and

interactive communication among it's partners inugachain activities. Today



information technologies have became a focal péant ship owners to gain a
competitive advantage over its rivals by selectamgl putting the right partners in
their network oriented value chain activities (Ndls and Lambrou (2007). ERP have
become a focal point for shipping companies inrtkediort to gain a competitive
advantage over their rivals by collaborating cleséh affiliated partners in their

network-oriented value-chain activities.

e System Compatibility

Compatibility is one of attributes in Theory of Rision of innovation which
is key influences on acceptance behavior. Compifiian be explained as the
degree to which an innovation is perceived asgeonsistent with the existing
practices, values, needs and experiences of indii(Roger, 1983). Wang et al.
(2002) supported in their research that enterpas®ption compatibility has
significant effect both early and later adoptiont leven in this case the sizes and
specific influences are different.

Due to limited resources and short deadlines, nwggnizations are totally
occupied by technical issues in ERP system impl¢atiens. Little attention is paid
to customization of ERP modules. ERP is likely teate tensions, frustration,
instability and conflict in the user group. Sohaét(2000) mentioned that procedural
and data compatibility are crucial to acceptancehef system by the employees.
Moreover, compatibility has found that it is posadiy related to ERP satisfaction.
Hence, ERP systems compatibility with the user gi®existing operations should
have effect on the usage (Chang et al, 2007) Memrd@halit (2007) stated “the
higher task-technology fit, the higher the comphtybof information technology
functionality and the task to be performed will B&is compatibility then eventually

leads to the individual's perception regardingdhse of use of technolagy

e Quality of Data
Quality of data can be described by its degreeuofency, whether it is the
right data and whether it is the right level ofaléChalit, 2007).
Venkatesh and Davis (2000) posits that, over dmave considerations of
what tasks a system is capable of performing &eddegree to which those tasks

match their job goals (job relevance), people taile into consideration how well the



system performs those tasks, which we refer toeaseptions of output quality. The
effects of cognitive instrumental processes wes® alonsistent with TAM2. An
important and interesting finding that emerged was interactive between job
relevance and output quality in determining peregdiwsefulness. Chalit (2007)
supported that the greater the alignment betwesknaad information technology, the
greater the ERP understanding and the more edsaroing and use.

2.4.3 Maritime Individual factors
e Computer self-efficacy

Computer self-efficacy is an important motivatiomatiable which influences
individual effect, effort, persistence and motieati The meaning of relationship
between computer self-efficacy and perceived usesd is “to present the effect of
computer self-efficacy on motivation as well as artcome expectations” (Chalit,
2007). Stratman and Roth (2002) supported a competa IT skills refer to the
ability to configure and maintain information systen support of the business.
Specific technical support functions may be outsedror contracted so long as the
organization has the ability to interact closelyhwits subcontractors, especially when
it is necessary to realign the technical systenh whe needs of changing business
processes. Chalit (2007) supported in their diasert that computer self-efficacy has
the highest influential impact on perceived easasef. The high computer capability
will perceive ERP to be easy to use, learn and nstaled due to the effect of

computer self-efficacy on the degree of effort.

e Uncertainty Avoidance

Uncertainty avoidance refers as a cultural contbich is realized by the
accumulation of organization stories, rituals, ledgeand norms of social interaction.
Culture is defined as the broader values and novengiatterns that guide worker
behavior within the entire organization (Hwang, 20@Computers and databases can
reutilize jobs, and telecommunication products swash e-mail, telephones, fax
machines, and cell phones can reduce uncertairggrimmunication. ERP system can
be used as tools to reduce uncertainty among tkes ugith structured business
process and operations based on the behaviorabbtodsing IT is easy base on the

more proactive approach. The internal site of @intelated to perceived ease of use,



can be enhanced by the multiple functions suppdiyeld such as ERP system in the
organization that would make uncertainty avoidapossible using such system.
Hwang (2005) mentioned uncertainty avoidance imit@s individual user’s ease of
use and usefulness in ERP system. Thus, individwals perceive they are in an
organization with high uncertainty avoidance withamxiety of no control would

perceive the system is easy to use.

e ERP Training

ERP training refers to the processes involved atheng each of the various
user groups to use the ERP system efficiently wmirtkay-to-day activities. The
integrated, cross-functional scope of ERP systagsires a large proportion of the
workforce to be trained in various ERP system skillraining programs are generally
more effective of closely tailored to the requirertiseof each user group. In addition,
ERP training cannot be viewed as one-time eventh Barmat training and regular
review sessions are necessary to ensure that mareage employees stay up-to-date
with ongoing system and process changes (StratmdRath, 2002).

Amoako-Gyampah and Salam (2004) supported thatirica provides the
hands-on mechanism that allows users of the ERerayt® explore the system both
from a technical standpoint as well as from a fiometl perspective. It allows the
users to obtain first hand information and expexerit also allows them to explore
the perceived ease of use of the system. Kumdr(8082) suggest that the training

was mostly focused on helping the user learn houstothe software.

2.4.4 Maritimeregulation factors
e Shippingregulations

Shipping should be prepared for dramatically euventsr legislation by IMO,
EU and US and regional and national inventive reginSecurity, safety aspects, risk
for marine pollution, emissions to atmosphere aisppabal to shore are covered by
regulation and rules (Lambrou et al, (2008). Witthe scope of this modules area,
the inspection of the basic set of rules and ha@sgelrules can be mapped to a specific
type of vessel, in a specific trade plan, whilevamg at a particular port by using ERP
Shipping system is necessary. Thus, a regulatidmadule for rules compliance are

designed in a manner that capable the intelligewt iateroperable functioning if



shipping actors represents a feasible solutiorait be connected to and cooperate
with both the port call related processes, in maiima& ensures that a shipping owner
has much greater visibility of the rules and retjolaapplied, whereas the decisions
of a shipping owner makes and his transactionsoped are more precise and

effective.

2.5 Per ceived cost

The perceived cost is one of the main reasonsBER&® system is not used
more widely by the shipping industries. An addiibriactor that we obviously
include in the Technology Acceptance Model is tkeecpption of monetary costs of
shipping decision-makers, regarding the adoptioeRP Shipping system. In fact,
this is considered a strong determinant that hasgative relationship with adoption
intention, unless clear cost-benefit arguments learcontributed to the decisional
context (Nikitakos and Lambrou, 2007).



