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ABSTRACT

This paper is based on the research project thibms the challenges and potential of technologggration in
current ship management practices. While technobmdpyancements were designed to be contributingiténmising
task complexity, issues such as fatigue, increaskinistrative burden and technology assisted aatsdstill plague
the industry. In spite of the clearly recognisabémefits of using modern technology in the manageroé ships, in
practice its application appears lacking by a abersible margin. The main driver of the study wasfipreciate the
cause of this disparity.

The study first reviewed a wide body of literatwe issues involving the use of technology whichluded
academic literature with empirical evidences arebthtical explanations of implementation of tecbagl at work.
With the help of the extant knowledge this reseantibarked on providing an explanation to the gap ¢listed in the
application of technology in the shipping industBy. taking a case study approach the thesis logkedhe induction
and integration of technology in the management @metation of ships that primarily interfaced clgseetween the
ship and its management unit on shore. Three coepavith mutually diverse management setup werdietiu The
fourth case comprised of purposefully selectedasenembers of ships’ staff.

The analysis of the data revealed that the maaifest of the gap in technology implementation isised by
deeper influences at work in the shipping industitye un-optimised technology integration resultthie seafarer, who
is the keystone to the technology application, b@ng a victim of the circumstances. The technoldlggt was
intended to ease operations and burdens ends opninolling him, even leaving him under-resourced @ausing
fatigue. This was not an unintended outcome butébkalt of weak regulatory practices, short-termpiteh outlook and
weakened labour practices in the shipping indusiirgaused by wider social and economic developmafiecting not
just this industry but businesses globally. The @otpof such influences was however more acute im itidustry
resulting in such extreme consequence.

By bringing to light the limited application of senfundamental principles of human-systems integmatthis
study has attempted to expand the boundaries e&rels on the subject and contributed to the holistderstanding of
the various underlying factors that influence tabgy integration in ship management processes.

Keywords: human-machine interface, optimisation, technolagggdration

1. INTRODUCTION risk environment. Yet, technology including infortiag
communication technology infrastructure is now sten

Along with the concerns for human safety and be increasingly rendering the ship manager capable
environmentally safe operations, the key dimensions  holistically managing ship operations effectiveBA4],
service quality of shipping industry include op&ras [31], [25].
and management efficiency which are characteriged b How is the technology being inducted and
the outcomes of service performance and enabled byintegrated into the modern shipping practices? \ilaat
technology applications for process efficiency. loer, been the impact of it so far? Is there scope arnengial
in the maritime field there is very little evideno&any for optimisation? These were the drivers of thedgtu
proper research on technology integration and The effects of technological change and information
management systems and the factors that make them dechnology are now changing the processes invoived
prevent them from working optimally [25], [5], [42] ship operation and management, and are seen to be s
Sharma [36], in his study of the understanding of a dramatic that it can be comparedtt® effect brought
service management framework in the ship managemenabout by change from sail to steam that changed the
industry, finds that it primarily runs on heuristiand management structures, the technical aspects and th
thumb rules. staff development needs of processes [11].

While technology advancements were designed to The principal aim of this study was to deepen
contribute to minimising task complexity and to understandings of challenges and potential of telciyy
mitigating human errors, issues of fatigue, incedas integration in modern ship management practices and
administrative burden, technology assisted acc&dett. explore opportunities for process optimisation in
still plagued the industry. Shipping as the priatip alignment with contemporary management theory and
service providing industry within transportation, practice, and fill in the void in academic studydacted
produces this service with the ship as its corestituent in this field. In order to achieve the objectivéeefively,
unit that operates geographically remotely andligh the thesis delves into relevant literature, follavs
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qualitative methodology and presents and discussexompanies considering a new

extensive findings from empirical research before
drawing conclusions.

With the objective to delimit the research projiect
the architecture of ship management system, thetihm
of ‘technical management’ that has greatest infteeon

the ship management practice is scoped.

2. THE ECONOMICS OF TECHNOLOGICAL
CHANGE

Maritime transport serves world trade. The driving
force that guides the efforts of any transport exysis

the quest to win more business by providing cheapermaritime communications.

transport and a better service [41]. Thus it isherd to
see that the choice of economic logic for valuatioa
in shipping has always been lowering of costs.

technology. Their
perception of value and risk is quite different,iethin
turn affects their technology change decisions.

However, the development and deployment of
technology is intimately bound with the notions of
progress and a natural societal advance from arlowe
state to ever higher ones, a necessity charaaelige
integration or change from less coherent to more
coherent forms [22]. The evolution of technology
integration and automation architecture in ship
operations and management has been through thiee ma
areas: (a) advances in instrumentation and confiodl,
evolution of information systems and (c) advanaes i
Being a safety-critical
industry, the deployment of technology focused nmre
its capability to enhance safety; and since safety
management is an integral part of overall ship

~ Technological change poses some of the mostmanagement, this area thénter alia got partially
important concerns for shipping management in the gqdressed with technology interface, but lacked in

current time. Shipping industry that was largely

holistic approach. Knudsen [23] empirically findsat

controlled by cargo shippers and shipping companies efforts to reduce accidents in seafaring have led t

existed in closely controlled regimes and was caisef
supervised by charterers. This elicited close @gein

proliferation of procedures such as workplace
assessments and checklists which not only increase

investments and operation performance. Now shippingaygidable work load but also are perceived by many
has evolved into an aggressively competitive marketseafarers as counteracting the use of common sense,

driven regime. Charterers are often replaced hyetsa
who take short term view and prefer to hire shipsyt
need from the spot market rather than charter teng
[40]. This is also the case with ship owners whe ar
more of asset players and may sell their vesselhag
new ones or move them in and out of third party
management, depending on fluctuating
situations, making it difficult to plan investmeti
technology [37].

Ship owners may also come from a conservative

background which views technology with suspicicomir
the investment return optimisation perspective.
However, as the technology keeps changing frequentl
this inflicts a ‘wait and watch’ approach in shipaters’
decision making, rendering the task more difficWitith

the slicing of the maritime value chain and thevitegs
such as crewing, technical and commercial operation
being performed by separate entities, it has inftee
the incentive structure in the industry in many sayhe
industry grapples with issues of split-incentiveswn
well recognised as barrier to the diffusion of namd
efficient technology. The ship owner faces the rditea
between minimization of operation costs with creyvin
costs to his account as against his capital cdsisew or
retrofit of equipment to existing tonnage where
charterers or commercial operators draw the benefit

Frankel [14] points out that technology change
decisions are usually made on the basis of econantdc
performance advantage, but the choice, timing,esoél
introduction, and utilization of old as well as new
technology is becoming more difficult now as new
technologies become increasingly available longeef
the expiration of the economic life of existing
technologies.

The problem of technological change is also
different whether one is an early or late adoptér o
existing technologies, in as much for large and
financially powerful versus small and growing trpog
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experience, and professional knowledge epitomised i
the concept of seamanship.

This points out to the lack of any scientific
approach in the practice of technology integratioship
operations and management.

THEORY OF TECHNOLOGY
INTEGRATION

Most rational decisions are based on some form of
theory. It provides a conceptual framework and gige
perspective for the practical study of the subjéttus,
theory and practice are inseparable. Together kbay
to a better understanding of factors influencinttgras
of behaviour in work organisations and applicatbthe
process of management [7].

The theoretical models that examine the interaction
between technology and organisation have evolved ov
a period of time. Nevertheless, technology has ydwa
been the central variable in organisational theory,
guiding research and practice [30].

Arvanitis and Loukis [4] point out that, while
technology plays a key role in an organisationstixg
literature in operations management still holds an
organisation-centric or a process-centric view when
studying business entities. Despite the significant
impacts of technology, the three way technology-
organisation-process interaction has largely been
neglected in literature [48], [17]. Technology,
organisation structures and business processes are
closely integrated and in any technology-intensive
environment, organisation structures and business
processes need to be developed or modified in
simultaneity with technology development applicatio

(9]

Figure 1 below shows the trinity view model that
easily lends to simultaneity and dynamics where
technology, organisation and processes co-exist and
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Figure 1 Technology Centric Framework with simuétans technology-process-organisation view.

these dimensions are systematically integrated @mto interaction with the management of a large thirdypa
entity [46], [9]. management company that has in its basket the
The study of interaction between technology and management of ships belonging to various ownership
organisation highlights some key issues [32], [433): companies. The second case study (Case B) is &simi
Technologies are products of their time and examination and interaction, but with the manageroén
organisational context. While they have flexibility a single ownership company that manages and operate
interpretation, design and use, they are a functibn its own ships and does not use the services oflasmdt
hardware, organisation context and human factoms th managerial control to third party ship managershe T
can be summarised in tf@lowing maxims: third case study (Case C) has a profile completely
a) The temporal and spatial distance between different from that of case A or B. Case C is desta
construction of technology and its application etf$eits owned company, and while fulfilling obligations ftre
flexibility. The greater the distance, the lessée t various government departments, the company was
flexibility. noted to have maintained a strong presence in the
b) The workplace culture and interacting human international shipping business with fleet profite
element also plays a key role in the deployment andmodern, young and diversified vessel types to serve

application of technology. different and specialized trades. The company was a

c) There is a simultaneous mutual impact among profitable commercial venture of the state. Sinbe t

technology, organisation and process. company has had a track record of profitabilitycsirits

d) Technology today is a driving force that stimulates inception about five decades ago, it enjoyed enddnc

changes within organisations. autonomy and delegation of powers towards capital
expenditure.

4. RESEARCH METHODOLOGY The fourth case study (Case D) consisted of

interviews with senior sailing staff that have Hadg

A qualitative, exploratory research approach with sailing experience including sailing on-board fairl
case study as strategy was considered appropfiate. modern ships that were equipped with modern
focus was on examining how the shore based managertechnology to enable giving meaningful insight and
and ship board staff who are at the two vital eoftthe inputs to the subject of research in context. Wlhilis
technical management process perceive and cope withwould generally be the type of ships operated lg th
the changing nature of work and skills as a restithe ~ above types of business enterprises in case A, ®, dr
technology integration into the management andwas ensured that the sailing staffs were not irctiveent
operation practices. A qualitative enquiry with lsuc employment of these companies. The on-board staffs
methods of research relies upon opinions, perceptio Who are at the core of operations in a shipping pamy
interpretations and experience of the participantsch would give vital input from their perspectives whimay
was planned to be sought. A case study is an agptep  not be available from the staff ashore in the presi
research strategy of empirical enquiry to inveséga three cases.

contemporary phenomenon within its real-life and Multiple case designs allow cross-case analysis and
natural context as demanded by the enquiry at bizatd ~ comparison, and the investigation of a particular
corroborates the intent of in-depth understandiiibomt phenomenon in diverse settings.

involving explicit control or manipulation of vatites. Furthermore, an ‘Explorative Integrative’ form of

Case studies typically combine data collection case study approach was adopted in this project.
techniques  such as interviews, observation, ‘Explorative integration’ embraces both theory-ériv
questionnaires, and document analysis which wdre alresearch and an explanatory bottom up approachah
used as research tools [47]. inherently cyclicdesign of several phases, explanatory,
Four case studies were selected, three of whichexplorative, interpretative and understanding. As a

were company settings undertaking technical analytical endeavour, it aims at generating fantshie
management of ships in a mutually varied strucafre  field in order to create an integrative view of ttese,
constitution.(Case A) was aim situ examination and depicted in figure 2 below [26]:
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Figure 2'Explorative Integration’ as process

This research was based on the ‘post positivistic’ was amply discernible. So also their vehement tisaer
paradigm by Guba [15]. The paradigm, which is the of existence of large potential for optimised opiers

basic set of beliefs that guides actions in corniaratith through enabling technology that could also enhance
a disciplined inquiry, is characterised by the oeses to  their own safety further affirms the notion.
ontological, epistemological and methodological However the evolving structure of the industry

qguestions. These are the starting points that méter under the influence of forces of globalisation ihieth it
what inquiry is and how it is practiced. In possjtwist exists, are seen to create failures and barriergtsin
research, truth is constructed through dialoguéssnes holistic and well founded implementation. The main
raised during interviews, participants’ reactionsda challenges thrown up due to this scenario were $gen
researcher’'s own interpretations of these interwmove be as below:

ideas [34]. Post positivism's empirical quest for The main drivers for technology uptake were
knowledge emphasizes replicability across seen to be more as a reactionary stance of coraplin
heterogeneous populations, settings, times, pargpec  the requirements of regulations and customer diest
and deductive, critical refutation.  Scientific rather than a proactive initiative as a value psigm
generalisations gain warrant only through such guiding organisation towards satisfied constituesntsl

replication and criticism. sustainable value creation.
The economic logic of low cost operation
5. THE TECHNOLOGY INTEGRATION GAP underpins every technology change decision and the

cost-benefit analysis remains myopic to short term

This research has shown that the seafarers who arginancial returns on investment. The ship manager,
at the cutting edge of delivering on ship’s perfante  keeping to business objectives fails to undertaky a
for the shipping industry are not in the least ageto initiative on technology implementation and is érivby
technology integration as is suggested by somet€Tise  the regulatory demands. As a result such implertienta
no vacuum towards this initiative from the shiplibar takes the shape of mere incremental advancement
standpoint. For example during the fieldwork ofsthi without considering its design, operational constrar
study the enthusiasm towards handling of latestimpact. The regulatory drive in turn originatesnfrahe
technology that in particular rendered reduced rthei business initiatives taken by the private entrepueial
administrative burden or made operations easyhfemt organisations promoting such technology without imny
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depth understanding of usage circumstances.

technology push is largely proposed keeping in ntimed
need for greater safety in industry operations.sTthe
need for enhancing safety in the industry is madelte
the centre stage, which being a safety criticaustiy
cannot ignore. The concept and the scope of teoggol

integration are largely drawn from similar form of

This

What was also evident from the study was the
technology aided panopticism of the shore based
management which proves detrimental to independent
and trustworthy work environment on-board shipsisth
exacerbating the traditional ship-shore divide. $hely
showed that the application of technology was
interpreted to the advantage of the managementeo t

technology already in use in other industries. The extent that it was felt that in practice the usagfe

literature review showed evidences of far greatggrele
of technology interventions in
aviation, medical sciences and process industogsas
compared to shipping industry the interventionstich

technology is skewed to work largely for the mamage

industries such as It was used for improved flow of instruction frorhet

managers to the ships and for monitoring work outu
seafarers. The work environment of the ship inlfitise

industries were based on much more robust fundahent considered challenging enough, and on top the poor

research application [32].

considerations of socio-technical systems in the

Some of the features of the shipping industry technology integration process involving ship-shore

which are not directly connected to the implemeotat

interface only exacerbated such divisive feelingne T

process of shipboard technology nonetheless have aominating and controling stance of the shore

profound impact on the final outcome. The industry’
fragmented structure fails to encourage any sudiktioo
and concerted approach to technology integratibis |
seen that in the globalised shipping environmerteth
are myriad of actors in a common enterprise. Thisgy

management engendered a sense of apathy and
reluctance among the seafarers. The critique of
panopticism in organisational theory draws attentio
the inevitable interrelationship between power and
resistance, and also to that between capital anttaip

rise to split-incentives phenomenon. The ship owner which may not work when applied in much concenttate

particularly if he himself is a mere asset played$ him
not reaping the full benefits, with the ultimate

form [8].The seafarers thus felt undervalued and
mistrusted and tended to perceive shore managemsent

beneficiaries of technology change being many othercunning even immoral that tried to fix liability ahem.

actors in the business. The fragmentation and tack
genuine interest in the value of
implementation is then reflected in the way in whicis
implemented and operated
attention is paid to whether such implementatiomeffies
the operators or not but what was evident fromstidy

This again was largely a consequence of poor

technology consideration of social factors in technology iméign

process that eroded mutual trust and respect. The

in practice. Not much underlying reason for why seafarers were not cemnsitl

as a key player in the introduction of technology
arguably relates back to the fact that technolatppsion

that such implementation was seen as a cost and thavas a reflection of mere regulatory compliance and
management were keen to see its immediate benefitact that only had to satisfy immediate economic
were realised. The reduction in crew size is thus rationality.

considered as a natural and inevitable corollaryt &s
equated with the cost that needed to be recovareda
implementation of ‘expensive’ technology on ships.
Arguably in some cases implementation of technolagy
this way is seen as a good return on investmentfzad
implementation of technology itself is a ploy taluee
€Xpenses on manpower.

The design of technology remained alienated
from the operation function. It is acknowledgedt ttree
design stage itself is the most crucial stage tress the
functional requirements direct from the user pectpe
and all the principles of human factors engineecaq if
at all, find its most worthwhile application at shvery
stage. However, as evidenced from the findingss thi

Technology excuse thus gets pushed to reduceaspect did not find visibility in the shipping doima
on-board crew numbers below the optimum. This getswhere design was seen as technology-led rather than

coupled with lack of learning opportunity and expece
in an automated environment which then proves riaky

design-for-use [3]. It led to non-standardisatiod @oor
integration of equipment into work system but witho

situations of abnormality or emergency. Also many a integrating human characteristics into its defomiti

times the seafarer who is not an electronics expetit
equipped to handle automation faults. Thus redacet
inexperienced crewing only adds a layer of compjexi
adding to seafarers’ stress and fatigue. Skillisgués
prevail within the industry which is left grapplingith
the up-skilling/deskilling dilemma in light of poor
technology integration. It is seen that while tembgy
intervention incentivises crew reduction and alldaisa
cheaper deskilled workforce, in reality poorly igtated
technology integration demands placing up-skilled a
not down-skilled shipboard workforce. In practice
abnormality and emergency, even occasional techgolo

design or development. Even the quality of assessme
type approval and certification of such intercoriadc
systems by the approving authorities like clasatfan
societies was found to be inadequate and wantinth W
operability hardly being considered at the desigges, it
resulted into stress and fatigue for the operat@ne
encouraging mistakes which no amount of training or
management intervention can mitigate.

This research has further established that many a
times over-reliance on technology crept into operat
functions leading to reduced situational awareness,
suspension of traditional seafaring skills and

failure demands highly skilled crew to be able to consequential enhancement of risk of accident.cAign
adequately respond to out of the normal operationalno direct evidence of technology initiated accideas

needs.
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noted in this study it is not hard to determine hine

construed as rejections by the maritime business

operator could be getting absorbed into technology operating from ashore.

overlooking its vulnerability and the need to tragatith
healthy scepticism.
technology spawns a sense of over-confidence gheut
situational awareness inducing the seafarer tayfofes
core-competency skills, which in some scenarioddcou
prove counter-productive.

Furthermore, this study shows that the
investment in appropriate training of crew in hamgll
integrated technology finds no ownership in thengng
disintegration between the owner, flag,

It could be argued that such6.

operators,

TECHNOLOGY INTEGRATION GAP
RATIONALISED

The above interpretation of the research is further
analysed below. This section reviews and explaes t
gap in technology integration in light of prevagin
theories and framework of globalisation, neo-libera
capitalism, principal-agent theory, regulation of
technology, socio-technical theory and community of

managers thus blurring the link between owners andpractice. While these generalise across industcjose

those responsible for the crew. The short-termrectg
afforded minimal obligations towards the seafared a
the economic logic in a split-incentive scenaritoafed
evading bearing of costs towards any such traifii8g;
[2].

Another discernible outcome of such blinkered
application of technology led to information cluttie
the management and operation of ships.
management function of ship-shore interface, tise @d

In thedirectly for

however in the shipping industry due to its unigature
and structure, are found to be highly accentuatdds

creates the paradox of immense potential of tecigyol
integration failing to be taken up and manifestasgthe
gap.

It is seen that the globalised shipping industry
environment affords no real incentive to the shipmer
technology uptake beyond remaining
compliant for business to run. The highly fragmente

communication afforded shore management to exercisestructure of the industry that is seen to give tissplit-
excessive control by demanding documentary evidencencentive problem is akin to the principal-agentigem
from the seafarers resulting in the production of athat is accompanied by a rich stream of theory and

plethora of paperwork. It is no surprise that thé's
staffs question the veracity of such exercise #ufts to

empirical research. Principal-agent theory premtbas
where parties have partly differing long-term godés

the administrative burden and diverts them from the example that they aim for profit maximisation ireith

main objective of running the ship safely. Many
seafarers also perceived such top-down implementati
practice as countering the use of their professiskitls

respective companies, then market failure occufg. [2
There is then economising on bounded rationalitylevh
simultaneously safeguarding the terms of contract

and experiences embraced in proven good practice ohgainst the hazards of opportunism [44].

seamanship [23]. The study showed that in the d¢ipara
of ships the un-optimised overload of information
through poorly integrated operating systems putgigr

The ship-owner only minimally complies with the
technology that gets pushed through regulation gagdo
for safety, security and environment reasons, conifo

demand on cognitive resources over-saturating theto the reactive compliance culture that dominates t

operator. The premise that automation reduces thendustry. This

workload thus remained an illusion.
Such forced implementation not only increased

in turn is exacerbated when the
globalisation affords the ship owner tchoose his
regulator in terms of the flag of the state he wsskthe

avoidable work load but was also perceived by many ship to fly. Guttal [16] among many others has adju
seafarers as countering the use of common sensehat globalisation is a form of capitalist expamsibat

experience, and professional knowledge epitomised i

entails the integration of local and national ecores

the concept of seamanship. The strong community ofinto a global, unregulated market. Although ecormimi

practice established over a long period of timeain
relatively secluded working environment made itdear
to penetrate into and bring about any change veitie elt

its structure, globalisation is equally a political
phenomenon, shaped by negotiations and interactions
between institutions of transnational capital, omti

requires deft handling and as discussed, through astates, and international institutions. Its mairvidg

paradigm of an inclusive new practice with techgglo
integration rather than such impaosition.

forces are institutions of global capitalism, bttalso
needs the firm hand of states to create enabling

In summation, the seafarers’ attitude to technology environments for it to take root. Globalisationaisvays

integration is unequivocal.
short-sightedness of the split-incentivised industr
operation totally ignores the seafarers. Bhattaaiar
[6] seminal findings reveal that ineffective regoly
infrastructure, weak employment practices, the adxse
of trade union support and lack of organisationadttin
the shipping context manifests deeper sociologésaies
and organisational weaknesses in the shipping indus

However, the economic accompanied by liberal democracy, which facilitates

establishment of neo-liberal state and policies pleamit
globalisation to flourish. Contrary to the develagrh
theories, be they ‘conservative, modernisation, or
dependency theory’ that conceived development as
‘national development’, present notions underlyirep-
liberal economic development as are being pushed
through globalisation, re-conceives development as

Such concerns were the underpinning concerns 8 thi global competitiveness within the global marketcpla
study too. The seafarers’ antipathy to un-optimised [29]. The neo-liberal freedom as a concept getd tie

technology integration in the wake of his experené
enhanced control, mistrust and disrespect towaids h
seamanship, even his genuine concerns for safety we

64

down to free markets where people are free so &g
they submit to the dictates of deregulated freekatar
Significantly, the race to the bottom hypothesiguas
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that states in their competition to attract moluispital the OECD area gross domestic expenditure in 202 [1
must converge to the lowest common denominator. [28].

The extra-ordinary element for shipping industry is The discussion thus in part explains the lack of
the fact that the law of the seas is grounded m th control from the flag states in the case of redudat
notions of freedom of the seas with underlying gipte technology implementation in the shipping industig.
of navigation of the oceans freely, ship’s natiostte flag states remain competitive in acquiring bussnes
having exclusive dominion over that ship and noeoth ship registration — especially those which are sot
nation can exercise dominion over that ship. Ta Felf scrupulous and renowned for being under-resoureed—
Convenience (FOC) phenomenon and later mimicked byflag-state based control for the implementation of
the international registries that is encouragedsuich shipboard technology is unlikely to be effectiveutB
environment shows the veracity of de-regulatiorthef what is equally striking is that the maritime statehere
marine industry. This conforms to the notion of such technology is being developed also fail totrabn
globalisation theory put forth earlier and explaihe the adoption and implementation practices of such
minimalistic attitude adopted by the industry redais. technology. They refrain from interfering becausg b
The fact that an international regulation is enéatpon giving the freedom they are better able to pronhatae-

a nation by nation basis who remain keen to make th grown technology manufacturers corroborating the
states attractive choice as regulators, the sayerei arguments presented above.

privilege creates an unregulated environment where Another causal factor for the technology gap is
capital is free to act as it pleases [1]. identified as lack of fundamental research into the

In the global context, the policy making is seen to technology integration in shipping environment and
get politicised with self-serving agenda of the stiinent paucity of appreciation of the fact that technoldms
members of policy making bodies belaying the naion always been the central variable in organisaticimabry
of any common good for the industry. The issue, guiding research and practice so evident in othéetg-
particularly in safety-critical industry like shipg critical industries. Being an extreme case of daglised
becomes that the dividing line betwesactial regulation industry, the ship and the seafarer lie in the reeaf a
on health, safety, environment aadonomicregulation complex constellation of multiple interests. The
of technology gets blurred when technology is pasde contractual employment of the seafarer, his nostert
as enhancing safety. The regulation of technology relationship with owner, mixed nationality crewirend
follows the leading theory of interests lobbyingstueld dysfunctional communication with managers find no
business profits. The theory that it is the subpgsoaf support for him. What comes out glaringly is thiage t
the industry that drive technology in the garb o€ial seafarer, who manages technology for optimum
regulation on safety, health and environment, ddoso performance of the sole productive unit — the shipl
serve own parochial advantage by raising rival $irm  on whose performance the profiteering of the myodéd
cost, endures [43]. actors in the industry hinge, finds himself at Hwtom

Munck [27] had contended that globalisation of priority.
combines several strands, such as the consensugamo The explanation once again lies in the outcome of
global economic policy makers who favour market- economic globalisation that underpins the stateitalap
based development strategies over state-managexjy onelabour relationship. The increasing dependence of
the control of G7 states over global market rubes the national economies on global economic flow of
control of financial power in the hands of trangmadl investments sees financial capital play off oneittatal
corporations and banks to facilitate its implemsata jurisdiction against another to gain optimum return
Seen in this light, even the monopoly rights sush a including labour that is cheaper, more flexible anadre
patents and copyright those are strengthened toeasily subjected to hard work. As nations compete
encourage innovation arguably become counter-amongst themselves the content of their labour lares
productive. They not only become barriers to sharedwatered down to the detriment of their workersudahg
common ideas of standardised operation that plégeie those that protect their rights [35]. Even ILO [1$8s
shipping industry as seen in this study, but alsth w conceded that while there is improvement in global
powerful state actors pushing the policy making in production systems, globalisation has impacted vamik
favour of their own technology suppliers wards afffy worker relations, compromising the observance @& co
competition. Stiglitz [39] has argued that the deped labour standards. Growing amount of literaturesocial
world has carefully crafted laws which give innawat dimensions of globalisation shows that many areyweér
the exclusive right to their innovations and thefis the so-called benefits of globalisation [20], [3§19].
that flow from them. In cases like pharmaceutical Labour fortunes are undermined by an ideological
industries the costs go beyond money when access igliscourse that upholds profit as sign of efficienhgt
denied to affordable lifesaving drugs and highly will generate the required levels of productivitg t
profiteering companies researching on lifestylegdru sustain economic growth for national developmemt. T
than lifesaving drugs simply because the poor cinno succumb to labour demands or interests would reader
afford to pay for the drugs. R&D intensity definasl the economy inefficient and directed towards failureus
ratio of R&D expenditure to GDP is an important making out labour ‘standing in the way’ of national
determinant of innovation. This is in excess of #%  progress if it insists that its interests should be
OECD countries with USA alone accounting for 41% in  considered. In this way, while globalisation is abo
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removing state restrictions on capital, it seekso ab
control labour by making believe that social prtitat
and job security are uneconomic and inimical to
economic growth [20]. Stiglitz [38] asserts thatclsu
economic policies that purport to separate efficyen
issues from equity treats labour as commodity ams r
counter to the interest of workers. ‘Labour market
flexibility’ and ‘capital market flexibility’ appees as
symmetric policies but they have very asymmetric
consequences — and both serve to enhance the aveffar
capital at the expense of workers. Lack of consalta

with seafarers in the use of shipboard technology,

discarding the user perspective in the developnoént
such products and requiring seafarers to merelyptada
and comply once the technology is implemented &s th

contextual enquiry does not find a place in theigies
considerations, which is a critical factor in thecess of
any interactive systems function. The most impdrtan
objective is to achieve usability which is defiredFiset
[13] as, “...the extent to which a product can beduby
specified users to achieve specified goals with
effectiveness, efficiency and satisfaction in acge
context of use...”

Limited application of human factors engineering is
then evidenced in the design and operations of
technology integrated practice. The focus remains
technology, engineering and equipment rather than
cognitive and social ability of operation in anegtated
environment with due regard to human charactesistic
limitations and the ergonomics. This thesis has

study reveals, can all be explained by the wider investigated that the socio-technical theory agstess
developments discussed above. It corresponds to thepproach focuses on the interdependencies betwekn a

statements made earlier [6] of the shipping industr
where widespreathissez-faireapproach has resulted in
significant restructuring of its labour market thet
detriment of the seafarer.

There is thus no concerted effort or interest or
ownership towards long term and organised
development. Any development is then left to beati
by reactionary situations of accidents and incigent
which in the maritime industry have severe limdas in
getting to the root of the causal factors to drive
meaningful change. Worse still, there is failureséa the
seafarer coping with abnormalities and evolving
practices then get built on this ‘new normal’ tkaten
start definingrule-makingpractices. In complex systems,
there are ‘latent pathogens’ normally toleratedthe
system but ‘awakened’ by a specific situation ament
create a causal link leading to an accident. Théasieg
culture of ‘making everything work,” as highlighted
this thesis and seen to be accepted by the orgianisa
a potent ground for harbouring such latent pathegas

among people, technology and organisational
environment that provided the holistic construdeatly
then, the socio-technical theory remains as valithy as

it was in the 1950s. We continue to live in a world
greatly affected by technology; so much so thatake

for granted the choices made for us by the technica
system designers. Today as in the past, the socio-
technical paradigm calls on us to question the gesi
assumptions underlying technical systems to asktHik

the best way to design and utilise technology feopte
and society?” So also, when attempting optimisation
question “Whether we have assessed the degreentf jo
optimisation of social and technical systems irtligf

the demanding external environment?” Both the
technical and the social systems must produce ipesit
outcomes. This method contrasts with the traditidimat
first designs the technical component and theniffite
people, as is seen to be widely practiced in thepsig
industry. The traditional method as seen often detad
mediocre performance at high social costs [10]. The

Wynne [45] has argued, contextual normalisation of cause lies in the organisational context of rewadd
working technologies takes place according to local sanctions in case of high technology systems. Tioees

rationalities but this fragments the overall sociature
of technology while evolving its informal practicalles.

based management finds appeals of speed, power and
manoeuvrability in current sophisticated designning

A general perception remains that just before the over concerns of ease of operation or maintenante

accident everything was perfectly normal. Thus kstio
application of sociology of scientific knowledgehmtter
understanding of technology remains stunted.
Technologies get evaluated by their external effext
risks alone but not by the relationships that may b
intrinsic to them. As science becomes an incredsing
economic resource in industrial competition, thshrto
exploit scientific knowledge as commercial techigids
allows less time and social access in pilot phatkas
wider systems problem arise often more acutelynduri
commercial lifetime of technologies.

Related is the causal factor of limited end-user
participation in the design and development of
technology integrated functions. This effectivelgans
that the knowledge and experience of seafareraicsly
entered into the information networks which infotie
design process. There also is lack of appreciatian
end-users contribute important workplace knowledge
processes, tasks, equipment and potential
Ethnography with participatory user analysis of
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costs in excessive fatigue and workload are boynéhd
seafarers who make the systems work on daily lzesis
their feedback on poor design is judged as selfusgr
[32].

This section has analysed the technology potential
gap in terms of theoretical framework generally
applicable in other sectors. Exacerbated in thppsig
industry environment due to its unique structural an
disposition, the un-optimised technology integnatio
results in the seafarer who is the driver of tedbmy
become a victim of the circumstances. The technolog
that was intended to ease the seafarer's operatinds
burdens ends up in controlling him, even leavinm hi
under-resourced with fewer crews and causing fatigu
Influences of strong community of practices then
manifest his frustrations as resistance and hirdrmho
technology integration from the ship standpointef&his
a large gap in what seems technically rationaloincept

risksand intent and what actually gets implemented i th

shipping industry.
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7. OVERALL REFLECTIONS

It needs to be appreciated that the challenges an
potential of technology integration into management
practices ultimately translate into human perforoeemn
Human performances and human-system integratidn wil
never be effective unless it is seen by all staldedrs as

an integral part of the entire systems engineering

process, from initial exploration and concept ea#ibn
through operational use, even reengineering; and b
responsive to users’ needs.

By bringing to light the limited application of sem

fundamental principles of human-systems integration

and discussing the broad underlying optimisation
potential of ship operations and ship manageméis, t
study has attempted to expand the boundaries edres

on the subject in the maritime industry, in a wagtt

both contributes to academic knowledge and has

significance for those in the industry. It thus iaeles the
objectives that the study set out for itself.

Credibility of a study involves the level of truth
value that it achieves by investigating the levél o
engagement which allows an analyst to build trust a
learn about the setting under investigation. Adegu

engagement was achieved in the settings of thee thre

companies and the ships staffs’ interviews. Respond
validation was achieved in all analyses.
Due to the rigour applied in the application of

appropriate methodology it can be claimed that the

findings while emerging from the study of three gfie
companies do relate to the wider context in theitimae
sector.

This study thus contributes to the better and tiolis
understanding of the impacts of technology integrat
in ship management processes and its productivitis
providing a better picture of this take up in thépping

industry.
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