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ARTICLE INFO ABSTRACT

Advances and innovation in deep-water technologies have fuelled a rapid and increased interest in the com-
mercial exploitation of deep seabed minerals. Notwithstanding the apparent momentum in this sector, numerous
regulatory, technical and environmental challenges remain. The latter, in particular, solicits on-going concern
amongst various stakeholders due to the potential impact of mineral exploitation on the deep-sea environment.
The organisation tasked with the management and control of mineral-related activities in international waters,
the ‘International Seabed Authority' (ISA), is mandated to develop ‘the mining code’, a body of international
rules, regulations and procedures that will regulate prospecting, exploration and exploitation in areas beyond
national jurisdiction. Accordingly, the aim of this article is to provide a critical assessment of two commonly
invoked, yet often ambiguous, concepts in this regulatory discourse — that being ‘Best Environmental Practice’
and ‘Good Industry Practice’. The paper draws on a comparative evaluation of these concepts in established
international guidance standards, in order to highlight certain considerations for the practical implementation
thereof for the deep seabed mining industry. In doing so, the research provides policy and theoretical con-
tributions to the field of natural resources regulation. It further enhances the understanding of a critical com-
ponent to the sustainable operationalisation of the industry, whilst acknowledging the unique environmental

Keywords:

Good industry practice

Best environmental practice
Deep seabed mining

Adaptive management
Self-regulation

International seabed authority

protection requirements associated with the deep seabed environment.

1. Introduction

Recent years have seen an increased interest in the commercial
extraction of seabed mineral resources, such as polymetallic nodules,
polymetallic sulphides and cobalt-rich ferromanganese crusts, in areas
beyond national jurisdiction (‘the Area’) [1]. Advances in technology,
coupled with lessons learnt from the deep-ocean oil and gas sector, have
led to a number of contractors positioning themselves to commence
deep sea mining (‘DSM’) activities of such resources in the near future
[2]. Despite the momentum in the sector, several technological and
environmental challenges remain. The latter, in particular, persists
amongst scientists and environmentalists, who fear that the sector could
destroy fragile marine ecosystems before the means to regulate and
monitor activities are put in place, or indeed developed [3-7].

The organisation tasked with the management and control of mi-
neral-related activities in international waters, the International Seabed
Authority (‘ISA’), is mandated by the United Nations Convention on the
Law of the Sea (‘LOSC’) [8] to develop the ‘Mining Code’; a body of

international rules, regulations and procedures that will regulate pro-
specting, exploration and exploitation in areas beyond national jur-
isdiction [9]. In addition to established regulations related to the ex-
ploration for certain mineral resources [10-14], the ISA has produced a
number of revised draft regulations related to the commercial ex-
ploitation of such resources, as well as working papers related to pro-
tection of the environment during these activities [15].

In light of the above, the aim of this paper is to provide a critical
assessment of two commonly invoked, yet often ambiguous, concepts in
this regulatory discourse — being ‘Good Industry Practice’ (‘GIP’) and
‘Best Environmental Practice’ (‘BEP’). The paper examines the scope
and context of these concepts against the backdrop of DSM, and iden-
tifies some of the challenges associated with formulating regulatory
definitions aimed at meeting operational practice. The objective thereof
is to determine the pitfalls that may be avoided in future iterations of
the exploitation regulations, in order for the ISA to realistically meet its
responsibilities as articulated in the LOSC. This discourse is essential on
two levels: firstly, on a policy level, the role, function, and limitations of
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these concepts need to be clarified in order to provide regulatory
parameters for mining activities in the Area. Secondly, on a practical
level, it is crucial to ascertain what operational expectations may be
applicable to DSM contractors, as both potential investors and con-
tractors require regulatory certainty and transparency, in order to de-
termine the economic feasibility of projects.

The objectives of the paper are met by firstly providing a con-
textualisation of these concepts in terms of established operational
application in the terrestrial mining sector, and by drawing attention to
the unique circumstances that apply to DSM. The paper then demon-
strates certain challenges and limitations, in order to highlight the
potential difficulties associated with the practical implementation of
GIP and BEP on seabed mining operations. The potential role and
limitations of self-regulation by contractors as an alternative or com-
plementary form of compliance is briefly discussed, before a selection of
recommendations are advanced. In closing, this paper advocates the
consideration of a bespoke approach, in terms of which dedicated and
prescriptive guidelines, developed by the ISA for the DSM sector, can
facilitate the consistent implementation of GIP and BEP.

2. Contextualising ‘good industry practice’ and ‘best
environmental practice’ in seabed mining discourse

Reference to the terms ‘Good Industry Practice’” and ‘Best
Environmental Practice’ are frequent in the various draft regulations
related to the exploitation of mineral resources in the Area. As devel-
opments are on-going, how these concepts are eventually formulated
will determine future expectations and required standards for mitiga-
tion of potential environmental impacts by contractors; it will direct the
consideration and approval of applications for exploitation by the ISA,
and it will arguably serve as the initial baseline in the case of non-
compliance and associated disputes.

Diverse international, regional and national initiatives provide for
contextual interpretations related to GIP and BEP, particularly with
regards to sustainable development, good corporate governance and
environmental protection [16]. It can therefore reasonably be pre-
sumed that the drafters of the future exploitation regulations will rely
on established standards to offer guidance in determining the nature
and scope of these concepts for application in the DSM sector. However,
certain peculiarities associated with the sector need to be acknowl-
edged, as it may extensively influence the degree of reliance that can
realistically be placed on established standards, as well as the manner
of their potential incorporation into future exploitation regulations.

2.1. ‘Good industry practice’ in the extractive industries

At its most basic understanding, the concept of good industry
practice simply comprises conducting particular activities in a manner
that can reasonably and ordinarily be expected from a skilled person,
engaged in such activities, for a given site [17]. For the purposes of
terrestrial mining, a number of international industry standards offer
guidance to entities engaged in mining activities and, more specifically,
with regards to environmental impacts. Some reference mining activ-
ities directly [18], whereas others may find indirect application through
ancillary activities, such as transport and finance [19]. Though these
guidelines differ in form and scope, it normally engenders the notion
that a robust assessment of all the potential inputs [20], processes, and
outputs [21], will be conducted in order to identify and subsequently
select the best point of departure for practice in that particular en-
vironment, and on that particular site. For example, the Environmental
Protection Authority (EPA) in Western Australia prescribes for condi-
tion environmental outcomes, whereby performance indicators are re-
spectively expressed as trigger- and threshold criteria. Each of these
values is associated with a prescribed implementation action and
monitoring strategy, in order to demonstrate compliance with both the
process and the output [22].
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The development of these trigger and threshold criteria are required
to be selected on the basis that they robustly reflect the health and
condition of the environmental factor which may be impacted in the
particular location of the project, relate to the environmental baseline
as well as the causal relationship between the project impact and the
environmental factor, and promote consistency and compatibility with
monitoring programs elsewhere in Australia [23]. In this manner, the
EPA is providing a measurable and scientifically credible link between
the bespoke trigger and threshold criteria which may apply to a parti-
cular site, and the standardised implementation of an Environmental
Management Plan (EMP) that allows direct comparison with other
projects or locations in Australia [23]. The EPA furthermore provides
guidance encouraging proponents to use national or international
standards as a benchmarking exercise by which to ensure that internal
standards are meeting best practice within the industry and keeping up
to date with improvements, as well as achieving the environmental
outcomes required by the EPA for that project [24].

Having explored the approach to good industry practice, it is also
necessary to acknowledge that good industry practice is not static.
Rather it represents a dynamic level of flexibility in systems, technol-
ogies, and people, in order to identify and implement solutions in a
manner that continues to reflect the conditions (including risks and
opportunities) on the operations site. Alternatively put, as new chal-
lenges to inputs emerge, for example, changes in the mining substrate,
site conditions, environmental values, or new technologies become
available, good industry practice ought to involve the capturing, as-
sessment and actioning of data to adapt to these changing conditions
[23]. The same would apply in the case of perceived changes to outputs,
such as disparities to the expected environmental impacts, or variations
in production or economic outputs. Guidelines such as the Leading
Practice series developed by the Australian Department of Industry,
Innovation and Science provide examples of events that should trigger a
review of both management and monitoring strategies, including
changes to the mine plan, the type of mining, extreme events or in-
cidents, or changes in the data trends [25]. Short and long-term mon-
itoring strategies are therefore essential in order to fully understand
both existing and emerging trends, and how these will manifest on an
operational level. The timing of the communication of data to internal
and external stakeholders is therefore critical, as is the timing on de-
cisions made to vary inputs and processes (and subsequent variations in
outputs), as a consequence of the data. For example, the Western
Australian guideline on groundwater monitoring for extraction bores
prescribes both an annual and triennial approach, whereby annual re-
sults are interpreted on the basis of long-term trends at least every three
years, and the proponent's operating strategy adjusted accordingly
[26].

The ultimate aim of this precision timing is to ensure that the best
estimate of future impact is reassessed at the right intervals using the
right data, systems, people and attitudes, to ensure that financially,
socially and environmentally sound outcomes are continuously being
achieved. Much in the same philosophy as ‘triple bottom line ap-
proaches’ [27], GIP requires a careful balancing of these three types of
outcomes, and an unending quest to continuously improve the out-
comes for each.

2.2. Interplay between ‘Best environmental practice’ and ‘Good industry
practice’

‘Best Environmental Practice’ is generally defined in the extractive
industries to mean the application of the most appropriate combination
of environmental control measures and strategies taking into account
the criteria set by a particular regulator. In other words, widely ac-
cepted norms or customs of environmental and risk management [28].
When one considers that best environmental practice informs good
industry practice, it is evident that the operational interplay between
these concepts cannot be underemphasised. However, in order to
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effectively inform good industry practice, certain fundamental en-
vironmental practices need to be observed.

A primary consideration for best environmental practices is the es-
tablishment of a robust environmental baseline [29]. This allows for
parties, engaged in a particular activity, a point of reference from which
to monitor impacts, and from which to measure the success of recovery
or rehabilitation. More precisely, baseline studies are used to inform a
set of site-specific trigger values, which (in increasing levels of severity)
trigger first a set of internal management responses, and second a
compliance action (i.e. a “stop work” scenario). Such baseline data
needs to be presented in a manner that informs the operational design.
In other words, using the information obtained about environmental
values to best align the mine plan and mining practices in order to
protect those values [23]. Though the location of an ore body is static,
the manner in which it may be mined is variable and can be adjusted in
order to maintain the balance between environmental, social and eco-
nomic benefits.

Apart from the establishment of baseline data, BEP requires the
collection of environmental monitoring data at the optimum time, in
the correct manner and, arguably of most importance, analysed for the
most appropriate parameters [30]. In practice, this entails the utilisa-
tion of a monitoring program that carefully considers monitoring lo-
cations, seasonal variance, changes in operating conditions, short and
long-term trends, indicator parameters, as well as compliance mon-
itoring.

This generated data, and the associated short and long-term trends,
need to be presented to both internal and external stakeholders at the
optimal time, and in a manner that is transparent and intelligible. With
regards to the former, the data facilitates internal management deci-
sions that are adaptive, responsive and innovative; in the latter in-
stance, it facilitates the engagement of external stakeholders in the
management of the operation, as well as providing the means for clearly
communicating compliance to respective regulators. The Australian
Government Leading Practice Guideline indicates that the timely public
reporting of environmental, social and governance data should be seen
as part of a larger process of ensuring sustainable company practices,
effective stakeholder engagement, and corporate accountability, and
when carried out effectively can also assist to identify gaps in data,
generate support within the community and help to manage sustain-
ability resources within the organisation [31]. This approach to the
implementation of management strategies in environments or in-
dustries where uncertainty remains represents best practice in that it
builds a protective framework that is not site (or technology) specific.

Ultimately, GIP reflects the process by which outcomes are
achieved. Alternatively put, BEP establishes the process by which in-
puts (baseline environmental values, engineering technology) would be
described, processes determined with reference to specific triggers to
ensure environmental protection at all times, and outputs monitored.
The implementation of BEP processes therefore contributes to GIP, by
allowing proponents to (within the framework of the particular BEP
described) adapt their management strategies to achieve the best out-
come for the industry and the environment. It is acknowledged that
breaching a compliance trigger value, and causing a “stop work” sce-
nario, as discussed earlier, would be detrimental to both industry and
environment. As such, the implementation by industry of management
strategies to ensure monitoring continues to demonstrate environ-
mental protection is beneficial for all parties, and the sharing of these
processes and lessons will contribute to ongoing GIP.

2.3. Challenge of incorporating GIP and BEP into deep seabed mining
regulation

Conceptualising these operational practices for the purpose of reg-
ulating a frontier industry, which is yet to commence, is a fundamen-
tally challenging undertaking. This challenge is compounded by the
operational peculiarities of the DSM sector. In other words, the where —
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taking place in international waters beyond areas of national jurisdic-
tion [32]; the how and when - the application of new technologies
coupled with scientific uncertainty regarding future environmental
impacts of the mining methods to be used [5]; the what — mineral re-
sources that belong to the whole of mankind [33], and the who - an
untried industrial sector, arguably set it apart from other extractive
industries [34]. This confluence of operational and legislative factors
presents a unique challenge to regulatory drafting.

Firstly, the difficulties normally associated with state acceptance
relating to treaty terms and definitions are amplified in the case of the
ISA's regulatory activities. Mineral resource development and ex-
ploitation, being usually associated with domestic jurisdictions, in-
variably includes a myriad of interpretations as to the nature and scope
of certain terms. Consequently, establishing commonly accepted terms,
definitions and thresholds for GIP and BEP, by international stake-
holders, may prove arduous.

Secondly, the frontier nature of the field inherently lends itself to a
state of flux, resulting in the ‘shifting of regulatory goal posts.” In other
words, as DSM activities and its associated impacts on the deep sea
environment become progressively optimised and mitigated through
advances in scientific knowledge and practicable technological devel-
opments that are economically feasible, the thresholds with regards to
what constitutes GIP and BEP will likewise evolve. This in turn will
necessitate a parallel evolution of the regulatory environment, as these
new expectations become recognised, and subsequently incorporated,
into future revisions of exploitation regulations. As certain environ-
mental challenges, and reactionary improvements in deep seabed
mining technology will likely only materialise after the commencement
of test mining, legal expectations formulised prior to such commence-
ment will necessarily lack operational and technical detail that will
influence what is understood in terms of GIP and BEP [35].

Thirdly, the development of mineral resources in an area earmarked
as forming part of the concept of common heritage of mankind, places
unique restrictions and obligations on mineral commodity value chains
that are traditionally profit-orientated, and will subsequently require a
novel approach to regulation [36].

Finally, despite an unprecedented operational locale, the primary
activity itself - in this particular case the exploitation of mineral re-
sources — is encumbered with a negative legacy from its terrestrial
counterpart, in that it is commonly perceived as having a track-record
of poor industry practice and negative environmental impacts [37].

3. When theory and practice meet

As has been mentioned, various international guidelines exist that
provide general or contextual interpretations of the concepts of ‘best
environmental practice’ and ‘good industry practice’ [38]. Though such
guidelines can prove helpful in establishing an initial definition for DSM
activities, an overreliance on incorporating established, non-specific
guidelines may prove problematic. The ‘as is’ utilisation of definitions
in existing standards, particularly for the purposes of regulatory
drafting, can paradoxically prove to be too wide and too limiting in the
same instance.

3.1. Limitations when referring to existing standards and non-specific
regulatory definitions

‘Good Industry Practice’, as set out in previous iterations of the ISA
draft exploitation regulations, corresponded closely with defined terms
in a number of generally accepted international industry instruments,
most notably, the International Bar Association Model Mining
Development Agreement Project [39]. In addition, provision was made
for a brief listing of selected international standards but importantly,
not limited thereto. These guidelines were purportedly aimed at guiding
contractors and the ISA as to expected conduct in terms of ‘Good In-
dustry Practice’, and included the International Finance Corporation
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(‘IFC’) Performance Standards [40], the family of International Orga-
nisation for Standardisation (‘ISO’) standards [41], and the Interna-
tional Marine Minerals Society [42]. The listed instruments represent a
prima facie appropriate selection when considered as guidelines though,
as it was left open-ended, any number of internationally recognised and
established corporate guidelines and reporting initiatives could theo-
retically be applied by a contractor to demonstrate compliance with
GIP.

A further concern when utilising existing standards as an ‘as is’
guideline to determine the above approach, is that some standards that
are referenced may not be directly applicable to the activity that it is
intended to guide. Instruments such as the ISO family and IFC
Principles embody a selection of standards and principles - all of which
may not be generally applicable to seabed mining, or only applicable
under very particular circumstances. An in-depth understanding of the
full scope and working of existing guidelines, which may subsequently
serve as a foundation for the formalisation of DSM-specific guidelines,
is therefore critical in order to avoid ambiguities.

In the case of both GIP and BEDP, it is essential for regulatory pur-
poses to ensure that clear reference is made to the party that is re-
sponsible for adopting and implementing the proposed practices, even
though they may merely be intended to act as guidelines. Though it
might appear trite, a lack of such reference might lead to an inter-
pretation where the responsible party is merely implied, thus leading to
regulatory uncertainty. It is furthermore important to ensure that the
objectives of what is to be achieved through the implementation of
these practices are clear and measurable.

Finally, it is crucial that a prescriptive reading to the application of a
particular definition should be implemented. In other words, a con-
tractor should be required to comply with a particular standard and to
implement a monitoring program that enables objective, transparent
and effective demonstration of compliance with the standard, as op-
posed to merely optional compliance to the standard in question. A non-
prescriptive reading of compliance could again result in a disjointed or
non-uniform adoption of best environmental practices by individual
contractors.

3.2. Limitations associated with voluntary guidelines

It is also important to note that many guidelines and reporting
standards are largely voluntary in nature and, as such, may prove
problematic in ensuring compliance from an operational perspective.
This issue is compounded when the possible number of non-listed but
potentially applicable guidance instruments and standards, as provided
for in earlier iterations of the ISA draft exploitation regulations, are
considered. In the first instance, given the voluntary nature of these
instruments, few have established oversight bodies with a remit that
includes compliance monitoring and enforcement. In such instances,
self-regulation by stakeholders themselves represents the primary
means of monitoring. This subsequently raises a question as to how an
intergovernmental entity, such as the ISA, may succeed in ensuring
compliance where it would largely fall within the responsibility of
contractors. Moreover, given the number of possible standards that may
be relied on by contractors in an open-ended and non-restrictive con-
ceptualisation of GIP and BEP, an undue and unrealistic operational
burden may be placed on the regulatory entity in having to verify
compliance with multiple standards which does not fall within its pri-
mary statutory remit.

A second consideration should be given to the legal nature and
enforceability of voluntary codes. If stakeholders are legally required in
terms of exploitation regulations to apply GIP and BEP in an operational
capacity, whilst having to primarily rely on voluntary instruments for
guidance, it could result in an antinomy where voluntary standards are
to be applied in a mandatory manner in the Area. It is thus important to
consider whether such voluntary guidelines and standards are indeed
capable of being applied in such a mandatory manner.
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3.3. The role of self-regulation

Operational factors, including cost, logistics, isolation of sites, and
the technological monopoly of contractors, will invariably require the
emerging DSM industry to perform some degree of self-regulation. In
other words, in terms of which a contractor is itself responsible for
primary data collection, and subsequent presentation thereof, to the
regulator in order to demonstrate compliance. Given the initial capacity
limitations faced by the ISA in particular, it is unlikely that this position
will change in the near future — even if a contractor committed to the
‘live streaming’ of data, it would be almost impossible, and certainly
cost prohibitive, for a regulator or external stakeholder to analyse such
a large amount of data in a meaningful way.

For the reasons discussed above, the regulating authority, or any
other external stakeholder, will not feasibly be able to conduct ver-
ification monitoring, and will therefore be obligated to rely, at least at
initial stages of the sector's development, on data presented by con-
tractors to demonstrate compliance. As the commencement of opera-
tions is likely to be the most uncertain time in relation to nascent in-
dustries, GIP will require a bespoke approach to self-regulatory
monitoring. Accordingly, there is a need to adopt a staged approach to
monitoring under these circumstances, whereby the commencement of
operations includes a ‘validation monitoring’ period. This should in-
volve intensive, real time, and extremely comprehensive monitoring -
the nature of which may not be feasible in the long term, but which
could provide confidence to the proponent and regulator that all im-
pacts are being identified in a timely manner, and management (or
cessation) actions are occurring accordingly [23]. Following the vali-
dation period, it is expected that uncertainty will be reduced, and the
operation may enter a ‘steady state’ operational monitoring period.
Such an approach is neither site-, nor technology, specific and could
provide the robust approach to monitoring and regulating nascent in-
dustries required to achieve BEP.

In order to deal with the difficulty of self-regulation, some DSM
contractors have proposed an independent review of environmental
monitoring data to be conducted on a quarterly basis, by an appro-
priately qualified expert. This approach represents one form of oper-
ationalisation of GIP, in that it epitomises the presentation of data in a
clear, meaningful and transparent manner. However, the real demon-
stration of GIP will be evident in how the contractor responds to any
feedback provided by such an independent reviewer.

4. Recommendations

In light of the challenges discussed above, the adoption of an al-
ternative regulatory approach is submitted, whereby any required
guideline standards for GIP and BEP are explicitly restricted to only
those formally adopted, endorsed or issued by the ISA from time to
time. Such a regulatory approach provides for a level of flexibility with
regards to the adoption of novel and bespoke standards, particularly
those that are more specifically aimed at DSM activities as they become
available.

A second notable advantage of such a restricted approach relates to
clarity and a lessening of regulatory burden for both contractors and
sponsoring States. Relying on a single source, that is to say a restricted
list endorsed by the ISA, should moderate the need for both contractors
and regulators to continuously evaluate the appropriateness and ap-
plicability of newly established or evolved third-party developed stan-
dards to the marine mining sector. The due diligence and transparency
requirements for ISA endorsement procedures, coupled with a required
consensus from member states to the ISA (including that of sponsoring
States), further allow for an inherent degree of contractor input into the
operationalisation of GIP and BEP and should thus mitigate concerns
regarding regulatory uncertainty and the threat of future regulatory
overburden.

A final advantage to a regulatory conceptualisation that is restricted
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to an approach where the ISA is required to unambiguously adopt,
endorse or issue standards and guidelines, is that it safeguards appro-
priate regulatory control by the ISA. Placing an unrestricted onus on
contractors to select appropriate standards will undoubtedly result in a
divergent selection and application of standards and guidelines — in
turn possibly leading to non-compliance with the ISA's expectations of
GIP and BEP, and disputes as to the nature and scope of these concepts.
However, if the onus to identify, adopt, endorse or issue relevant
standards and expectations is restricted to the ISA as the regulatory
authority, greater regulatory control and oversight can subsequently be
achieved.

Accordingly, it is suggested that the ISA considers the identification
of existing standards, with the aim of their adoption where appropriate,
or adaption where required, that meet the particular operational re-
quirements of contractors. Where oversight is required for activities
that fall outside of the immediate remit of the ISA [43], or where ad-
ditional control measures are required, an approach where voluntary
standards can be incorporated indirectly, whilst still remaining re-
levant, may prove to be more viable. One such approach may, for ex-
ample, be through the requirement of loan-financed projects to access
finance through institutions that subscribe to the Equator- or IFC
Principles. In the alternative, contractors could be required to disclose
project loan details during the application process, with an explicit
assessment criterion relating to the consideration by the ISA of whether
finance can only be accessed through compliance with the aforemen-
tioned principles.

Finally, in instances where reliance is placed on self-regulation, it is
submitted that the incorporation of a staged approach to monitoring
(that is to say, with a high-intensity monitoring in place for the vali-
dation period, and a progression to ‘steady state monitoring’ once en-
vironmental protection has been demonstrated to occur), should assist
both industry and regulator in demonstrating that a balanced, com-
prehensive, and effective monitoring strategy is being delivered, re-
gardless of the mining technology being used, or the environment in
which the operation is occurring. That being said, it is important to take
into consideration that, though guideline documents can serve to pro-
vide parameters for expectations, only practitioners have access to the
monitoring data that will inform the dynamic management of inputs,
processes and outputs that lead to GIP.

5. Conclusion

The regulation of any emergent industry, especially in instances
where it is expected that associated activities will be invasive to the
operational environment, is necessarily a challenging undertaking. In
order to ensure the effective regulation of such activities, such as seabed
mineral exploitation, it is pivotal that fundamental concepts are for-
malised in regulation prior to the commencement of the activities.

Though a number of established standards may offer guidance in the
formulation of concepts such as ‘good industry practice’ and ‘best en-
vironmental practice’, an overreliance and arguably incorrect in-
corporation of ‘generic’ standards may not only be impracticable in
operational application, but could serve to frustrate the intended out-
comes of the very concepts themselves. Where practical considerations
associated with a particular industry are not explicitly provided for, a
lack of certainty may essentially frustrate attempts by a regulator to
meet its statutory mandate, and may furthermore lead to severe mis-
perceptions by all stakeholders with regards to industry compliance and
associated responsibilities.

In order to avoid the limitations discussed in this paper, it is sub-
mitted that an overarching formalisation of the concepts of GIP and
BEP, such as utilised in certain existing international standards, con-
stitutes a less appropriate means to facilitate the operationalisation, and
oversight, of DSM activities. Rather, prescriptive and dedicated proce-
dural documents, such as the approach taken by the EPA in Western
Australia ( which are based on existing standards but that can be
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tailored to the particular requirements of seabed mining operations)
[44], will ensure enhanced clarity in terms of stakeholder expectations
and will contribute to a level playing field for all contractors.

Such an approach can effectively accommodate the operational re-
quirements of seabed mining contractors on the one hand, whilst pro-
viding for the unique environmental protection requirements associated
with operations in these extreme environments on the other. It is sub-
mitted that the subsequent workload necessitated with ensuring that
such a dedicated guideline remains contextually current in light of the
dynamic nature of technological advances in emergent industries, is
warranted when weighed against the benefits to process and outcomes.
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