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Abstract: Strategic environmental assessment (SEA) for offshore oil and gas planning and development is uti-
lized in select international jurisdictions, but the sector has received limited attention in the SEA literature.
While the potential benefits of and rationale for SEA are well argued, there have been few empirical studies
of SEA processes for the offshore sector. Hence, little is known about the efficacy of SEA offshore, in particular
its influence on planning and development decisions. This paper examines SEA practice and influence in
three international offshore systems: Norway, Atlantic Canada and the United Kingdom, with the intent to
identify the challenges, lessons and opportunities for advancing SEA in offshore planning and impact assess-
ment. Results demonstrate that SEA can help inform and improve the efficacy and efficiency of project-based
assessment in the offshore sector, however weak coordination between higher and lower tiers limit SEA's
ability to influence planning and development decisions in a broad regional environmental and socioeco-
nomic context.

© 2011 Elsevier Inc. All rights reserved.
1. Introduction

The shift from managing individual projects to more regional and
integrative approaches has begun to take root internationally in envi-
ronmental management. This is also the case in environmental as-
sessment (EA), which has been subject to much criticism for its
focus on individual project actions (see Cashmore et al., 2008;
Harriman Gunn and Noble, 2009a). The constraints of project-based
EA are widely recognized and include inadequate consideration of cu-
mulative effects and development thresholds (Duinker and Greig,
2006); insufficient regional baseline data to detect environmental
change (Dubé, 2003); loss of mitigation opportunities because assess-
ment occurred too late in the development sequence (Vicente and
Partidário, 2006); and limited public influence over the direction of
development activity (O'Faircheallaigh, 2010). As a result, there is
now a collective understanding that EA must go beyond the evalua-
tion of site-specific project impacts to consider the broader policy
and regional planning context in which development projects operate
(Noble and Harriman, 2008; Partidário, 2000).

The need for a strategic approach to EA is especially recognized in
the context of offshore hydrocarbon planning and development (see
BSStRPA, 2008; Davey et al., 2000; Horvath and Barnes, 2004; Kinn,
oble@usask.ca (B. Noble).
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1999). Offshore hydrocarbon projects operate in a large network of
infrastructure; the risks to marine environments are often high on a
global scale (Campagna et al., 2011; Wagner and Armstrong, 2010);
and by their very nature such projects require regional and strategic
coordination (Salter and Ford, 2001; Spiridonov, 2006; WWF, 2005).
Public attention has typically been less concerned with offshore ver-
sus onshore energy developments (see Haggett, 2011). But, with re-
cent spill events in the Gulf of Mexico drawing international
attention to the offshore sector (see Amos, 2011), there is a growing
international debate about the risks and benefits of offshore hydro-
carbon activity and the need for improved planning and impact as-
sessment processes.

Recognition of the limits of project-based EA in proactively plan-
ning and managing oil and gas activities in offshore environments
has been instrumental to the adoption of regional and Strategic Envi-
ronmental Assessment (SEA) systems (Environment Canada, 2004;
Horvath and Barnes, 2004). There are now various forms of SEA for
offshore energy planning and impact assessment ongoing interna-
tionally (see Hasle et al., 2009; Wagner and Jones, 2004). However,
while the potential benefits of and rationale for SEA are well argued
(CCME, 2009; Environment Canada, 2004; Harriman Gunn and
Noble, 2009a; Johnson et al., 2011), there have been few empirical in-
vestigations of SEA in the offshore oil and gas sector with a view to
understanding the efficacy of SEA and, in particular, its influence on
planning and development. The majority of research on SEA in gener-
al, and in the energy sector in particular, has focused on terrestrial
systems (see Jackson and Dixon, 2006; Jay, 2010; Marshall and
Fischer, 2006; Noble, 2002; Noble, 2008). There has been very little
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consolidation of international experiences with SEA offshore, and
thus few opportunities for transferable learning.

There is a need for a better understanding of the nature and effica-
cy of SEA in the offshore energy sector and its role in planning and de-
velopment decisions. This is particularly important for emerging
energy frontiers, such as Canada's western Arctic, where planning
for offshore hydrocarbon development continues to occur on a
project-by-project basis (Voutier et al., 2008). As international atten-
tion turns to the Arctic to meet global energy demands, there is in-
creased recognition of the need to advance upstream impact
assessment and decision-making to plan for energy development
prior to ramping-up individual energy projects (see Arctic Council,
2009; IGC, 2004; WWF, 2005). However, as Ketilson (2011) explains,
both industry and government remain sceptical about SEA offshore,
noting its ‘unproven benefits’.

This paper examines international experiences with SEA in the off-
shore oil and gas sector and the lessons emerging from practice.
Based on SEA offshore in Norway, Atlantic Canada and the United
Kingdom (UK), our objective is to identify common lessons and op-
portunities to advance the efficacy of SEA as a means to influence off-
shore hydrocarbon planning and development decisions. We use the
term ‘SEA’ to be inclusive of both legislated and informal SEA, includ-
ing regional EAs and both single and multi-sector strategic planning
and assessment frameworks. In the sections that follow we first intro-
duce SEA in three international offshore systems, followed by an anal-
ysis of SEA practice and its influence on offshore oil and gas
development decisions. We conclude with a discussion of the lessons
emerging and the implications for advancing SEA for offshore plan-
ning and assessment.

2. International systems of SEA offshore

We identified three internationally recognized cases that are dis-
tinct in both the nature and context in which SEA operates in the off-
shore environment: Norway, Atlantic Canada and the UK. In doing so,
our aim was to derive common lessons and challenges that may tran-
scend regional context. Norway's offshore system provides a circum-
polar context, focused on an integrated regional planning model;
Atlantic Canada is sector-based, with SEA operating under a non-
legislated federal directive; the UK offshore sector is mature, with
SEA legislated under the EU Directive (2001/42/EC). Environmental
assessment offshore in each of the three jurisdictions is well docu-
mented. For example, Hasle et al. (2009), Ottersen et al. (2011), and
the Norwegian Petroleum Directorate (NPD, 2009) detail Norway's
offshore regulatory framework. In Atlantic Canada and the UK, the
offshore system and associated EA and licensing regulations are de-
scribed on the respective websites of the responsible authorities, in-
cluding the Canada-Newfoundland and Labrador Offshore Petroleum
Board (C-NLOPB) in Atlantic Canada (see http://www.cnlopb.nl.ca/),
and the Department of Energy and Climate Change (DECC) in the
UK (see http://offshore-sea.org.uk). Below we provide a brief
Table 1
Criteria for international reviews of SEA offshore.

Criteria Description

Structural Requirements Institutional Foundation for SEA
1. Objectives and
purpose

▪ Clear provisions or requirements to undertake SE

Procedure Process components concerning the various methodo
2. Timing ▪ Early enough to address deliberations on purpos
3. Participation ▪ Opportunity for meaningful participation and de
4. Tiering and coordination ▪ Assessment undertaken within a tiered system o
5. Alternatives ▪ Comparative evaluation of potentially reasonable
6. Cumulative effects ▪ Consideration of cumulative effects

Output and Results Influence SEA has on decision making and project-b
7. System-wide learning ▪ Opportunity for learning and system improveme
8. Influence on decision making ▪ Demonstrate influence to downstream initiatives
overview of each regulatory system so as to provide context before
presenting our analysis of SEA and its role and influence in each of
the offshore regions.

2.1. Offshore Norway

Norway's offshore oil and gas reserves are beneath the North, Nor-
wegian and Barents seas. Before offshore areas are made available for
licensing preliminary EAs, and in some cases regional EAs (REAs), are
carried out by the Ministry of Petroleum and Energy. Regional EAs
were introduced under the Petroleum Act in 1997 in an effort to
move away from piecemeal assessment and obtain timelier, efficient,
and comprehensive assessment results (Kinn, 1999; Salter and Ford,
2001). Regional EAs have been completed in both the North Sea and
Norwegian Sea. Companies proposing to operate in an offshore area
also required to conduct a Plan for Development and Operation
(PDO), which includes a site specific EA (see Bjørnbom et al., 2010).
In 2006, Norwegian Parliament introduced an additional framework,
an Integrated Management Plan (IMP), to capture all sectors in the
offshore environment including oil and gas, fisheries, and shipping.
Introduced first to the Barents Sea, similar plans for the Norwegian
Sea commenced in 2009, with an IMP for the North Sea in the devel-
opment phase (NPD, 2009). Several sector-specific assessments in the
Barents Sea were completed between 2002 and 2005, led by the rel-
evant ministries responsible for oil and gas, shipping, and fisheries.
Aggregate results have been used to inform IMP development by
assessing total impact, identifying knowledge gaps and conflict
areas, and establishing ecosystem-based management for existing
and new activities in the region. The Goliat project, discovered in
2000, approximately 50 km southeast of Snøhvit, was the first oil de-
velopment project approved in the Barents Sea in the area subject to
the IMP.

2.2. Offshore Atlantic Canada

In Atlantic Canada, oil and gas activity occurs offshore the prov-
inces of Newfoundland and Labrador, and Nova Scotia. An indepen-
dent joint federal-provincial petroleum board has been established
in each province to manage hydrocarbon activity. The C-NLOPB, for
example, is responsible for oil and gas activity offshore Newfound-
land and Labrador and reports to both the federal and provincial gov-
ernments. Offshore petroleum activities that require authorization by
the C-NLOPB are also subject to EA pursuant to the federal Canadian
Environmental Assessment Act. For proposed petroleum exploration
and production, the C-NLOPB is designated as the federal authority
and typically the lead responsible authority for EA authorization. In
2002, the C-NLOPB adopted a policy decision to start conducting
SEAs to assess offshore regions prior to opening areas for develop-
ment. This policy decision eventually became a requirement under
the federal Cabinet Directive on SEA. The objectives of SEA under
the C-NLOPB are to inform licensing in prospective offshore areas
A; clear purposes and objectives

logical and process elements of SEA, i.e. the practice
es and guide initial review of plans, policies or programs
liberations; ability to influence decision making
f EA, planning and decision making; defined linkages between subsequent activities
alternatives or scenarios

ased EA, including learning and process improvement
nt through review framework; monitoring and adaptation; cyclical feedback
and activities

http://www.cnlopb.nl.ca/
http://offshore-sea.org.uk
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and to help streamline issues and considerations for subsequent pro-
ject EAs. To date, six SEAs have been completed by the C-NLOPB, but
the three major production facilities currently operating offshore
Newfoundland and Labrador all exist in a ‘non-SEA’ region.

2.3. Offshore United Kingdom

The DECC is the principal regulator of the offshore oil and gas in-
dustry in the UK. In 1999, in anticipation of the EU Directive (2001/
42/EC), the then Department of Trade and Industry instituted SEA as
part of the offshore licensing process to determine which areas
should be offered for licensing. Although SEA was only incorporated
into law through the Directive in 2004, it was being carried out off-
shore through less formal arrangements. The intent of the Directive
(Article 1) is to “provide for a high level of protection of the environ-
ment and to contribute to the integration of environmental consider-
ations into the preparation and adoption of plans and programmes…”

including offshore oil and gas plans and programs. Licensing for oil
and gas offshore UK is based on quadrants; there are eight in total,
each with a corresponding SEA. At the project tier, an environmental
study must still be carried out for developments to assess the likely
impacts of proposed offshore activity, which is then submitted to
the DECC for authorization. The Laggan-Tormore project is one such
example of a recently sanctioned offshore gas project in the area of
SEA 4 and 5, approximately 140 km northwest of the Shetland
Islands. The project will involve construction of an offshore subsea
production system, more than 140 km of pipeline, and an onshore
gas terminal (see http://www.laggan-tormore.com/).

3. Examining international practice

Following the lead of previous reviews of SEA (see Dalal-Clayton
and Sadler, 2005; Jones et al., 2005; Noble, 2009), each offshore sys-
tem was reviewed based on a set of normative criteria derived from
the SEA evaluation literature (see Fischer and Gazzola, 2006; Gibson
et al., 2005; Gunn and Noble, 2011; Jones et al., 2005; Noble, 2009)
(Table 1). There is no universal set of criteria that is equally applicable
to all SEAs (Fischer, 2002; Partidário, 2005); however, adopting a nor-
mative approach does provide a common framework to analyze SEA
practices across different contexts (Noble, 2009). This was important
to our study as the focus was on identifying common lessons, oppor-
tunities and constraints that may transcend regional or regulatory
context. Our list of criteria was simplified in comparison to many of
the above mentioned reviews of SEA performance. Our objective
was not to ‘score and compare’ performance across the three interna-
tional SEA offshore systems per se; rather, our objective was to exam-
ine the nature and efficacy of SEA as a means to influence offshore
planning and development decisions and to identify and explain com-
mon opportunities and constraints across the three cases.

The three systems were reviewed using regulations and impact
assessment and planning reports, complemented by semi-structured
interviews. A total of 45 practitioners, regulators, industry represen-
tatives, and environmental and other non-government organizations
(NGOs) directly involved in SEA offshore in the respective regions
were contacted for an interview. A total of 20 interviews were con-
ducted: 9 in Norway, 7 in Atlantic Canada, and 4 in the UK. No UK reg-
ulators were willing to participate, thus potentially influencing the
nature of our results in the UK context. Our continued efforts to se-
cure UK regulator participation also influenced our response rate: of
the 25 non-respondents, 10 were UK regulators. The balance was in-
dustry and environmental and other non-government organizations
distributed equally across the three cases. All participants were
asked a series of semi-structured questions based on the criteria iden-
tified in Table 1. In each jurisdiction an offshore development project
was identified to examine how SEA had influenced offshore activities
at an operational level, and to understand better the specific
regulatory system. Interview results were organized, coded themati-
cally and analyzed using QSR NVivo© v.9, a software designed to clas-
sify and manage qualitative information. Results are presented in the
sections below on the basis of each criterion.

3.1. SEA objectives and purpose

Norway's multi-sectoral IMP is intended to provide a sustainabili-
ty framework to ensure the co-existence of different industries within
an offshore area. All interviewees said that the objectives and role of
the IMP process offshore were clear. As described by one government
participant, offshore energy planning and assessment represents
“two kinds of systems coming together – the IMP is strategic in na-
ture, providing authorities with a holistic framework to base deci-
sions on, whereas the regional EAs are spatially organized, and
informed, in part, by the management plan.”

In the case of Atlantic Canada, SEA is undertaken at the program
level under the authority of the C-NLOPB prior to issuing bids for ex-
ploration. One NGO participant described SEA offshore as a “compli-
cated process to navigate,” but in terms of the mandate and
structure of SEA “the drivers are clear.” An industry participant simi-
larly noted that the objectives of SEA are well defined, but cautioned
that “those in the public domain may not fully appreciate the process
or understand its benefits.” As one regulator explained, SEA offshore
is different in depth and content to those performed at the federal
level under the Cabinet Directive, which were described as “policy in-
struments.” SEA offshore was said to not fully conform to the view of
SEA under the Cabinet Directive; not fitting “the pure SEA definition”,
but reflecting the C-NLOPB's function as an oil and gas regulator who
makes decisions on the issuance of licences rather than policy
options.

Though in the UK the mandate and purpose for SEA are laid out in
legislation, one SEA consultant explained that “there is some flexibil-
ity in terms of objectives; you can approach it from a mechanistic
manner, or set the objective of ensuring the plan or program being
assessed does not link to environmental degradation.” There is a pre-
scribed mandate and regulations to guide SEA, but one academic par-
ticipant noted “it is just a long approval process, and the higher level
components get lost.” This is consistent with the views of an industry
participant who, based on direct involvement with the DECC for off-
shore licensing and environmental permitting, said that the experi-
ence was such that “SEA's intent is unclear and expectations on
what it will deliver, nominal.” Another academic participant
summed-up, when it comes to the purpose and mandate of SEA at
the level at which decisions are made about specific developments,
“SEA is not as significant a tool as you think.”

3.2. Timing

Industry characterized Norway's IMP as allowing regulators to ask,
early on, “do we know enough, do we have enough knowledge in
these areas to approve further activity?” One industry participant
identified the IMP as a valuable process to collect information to aid
with early decision making concerning a policy, plan or program. A
regulator explained that the process is about determining how to
move forward and, in the context of offshore hydrocarbon develop-
ment, to determine where future leasing could occur. The participant
went on to explain that timing was much different between the Ba-
rents Sea and Norwegian Sea, as much petroleum activity has already
occurred in the Norwegian Sea, adding that “the IMP does not have
the same function in the Norwegian Sea as the Barents Sea when it
comes to creating a framework and conditions for planning.” The Ba-
rents Sea IMP occurred early enough to provide substantial input and
informed policy and subsequent programs and, as a result set out
stringent environmental requirements for projects such as the Goliat
development (see Knol, 2011).

http://www.laggan-tormore.com/
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Informing offshore planning and the issuance of rights was identi-
fied as one of the major intents and benefits of SEA offshore Atlantic
Canada. SEAs are initiated only in areas where no offshore oil and
gas operations currently exist. As such, SEA is intended to establish
a baseline condition for a potential licensing area and the results
used by the C-NLOPB for licensing decisions and, in principle, by in-
dustry to augment their baseline assessment in subsequent project
EAs. In practice, however, whether this early baseline assessment is
useful to project EA is unknown. There are no projects operating in
SEA areas. In the Jeanne d'Arc Basin, for example, Canada's most ac-
tive offshore oil field, there are several operating projects but without
the guidance of SEA. Projects in the area have already been subject to
federal EA, and industry and regulators alike noted that there existed
a sufficient information base. As one industry participant explained,
we are “unsure if a SEA could create a greater understanding of new
issues.”

Under the UK system, SEA is intended to inform decisions being
taken about a plan or program – whether to proceed, modify it, or
abandon it altogether. One consultant explained that SEAs occur suf-
ficiently early, illustrating that “there are instances where we recom-
mend holding off on blocks to offer.” An industry participant,
however, currently operating in SEA areas 4 and 5, noted that if the
SEA was not complete before the Laggan-Tormore project it would
have not made an operational difference, since studies performed
for the project would have been derived from source data regardless.
Evidently, in this case, a license had already been granted to the pro-
ponent in an earlier round. The mature nature of UK offshore sector
means that SEA is used to inform decisions for subsequent licensing
rounds, but frequently in areas where activity already exists and
licenses are already let.

3.3. Participation

Industry described Norway's IMP process as “an effective ap-
proach to bring aboard stakeholders”, while “complying with princi-
ples of democracy and stakeholder engagement.” The consultation
process for offshore development has evolved since the first IMP,
after industry “criticized authorities that the consultations performed
were not as open as the ones the oil and gas industry had to follow in
EA.” The process was modified with a stronger emphasis on engage-
ment and, in 2006, a working group with representatives from rele-
vant authorities, sectors and research institutions was established to
facilitate more direct communication between stakeholders (OSPAR,
2010). This level of IMP engagement and consultation, however,
does not eliminate conflict over project developments. The Goliat
project, for example, was subject to significant controversy (see
Bjørnbom et al., 2010) due to it being the first oil project scheduled
for the Barents Sea. But, the proponent identified considerable value
from the IMP, particularly during project consultations, because
there was an opportunity to demonstrate how project design and
mitigation measures were linked to strategic government-led plans
and policies.

In Atlantic Canada, a regulator explained that “the absence of SEA
was the ‘hole’ in the regulatory process prior – there were mecha-
nisms for participation in project-EA, but the licenses have already
been issued.” A C-NLOPB participant further noted that it just
“makes sense as an initial engagement measure…to be involved in
the SEA to get in on the ground to help inform what might come
later.” In the case of the Labrador Shelf SEA (L.G.L. Ltd, 2003), for ex-
ample, the local Nunatsiavut Aboriginal government jointly deter-
mined with the C-NLOPB what mitigation measures and restrictions
should be applied within the offshore area for future developments.
SEA provided an opportunity for stakeholders to contribute early in
offshore planning and assessment. However, because the focus was
at the pre-licensing stage, there was limited industry involvement.
A C-NLOPB participant noted “industry has on rare occasions
provided comments to SEAs, through the public process, but have
tended not to be represented…and instead have been interested by-
standers from a SEA front.”

Under the UK system, the Directive requires public consultation –

emphasizing consultation with inter-alia, environmental authorities
and public participants. Consultation meetings are open to all public,
and when a SEA report is released public notifications are issued.
However, an industry participant maintained that those who show
up to meetings and provide input, particularly at the SEA scoping
stage, are typically government departments, advisors, and environ-
mental interest groups. One academic participant explained that en-
gaging with the public becomes more difficult as development
moves offshore, maintaining that this challenge “seems to be as a re-
sult of impacts being less direct and tangible at an individual level.”
Further, the scope of SEA offshore is limited to plans and programs,
which may reduce the capacity to publically debate policy alterna-
tives (see Bina, 2008). As a result, one academic participant suggested
that the public view of SEA is one of a formality and a process con-
ducted in support of offshore development.

3.4. Tiering and coordination

Norway's IMP was described by a government participant as pro-
viding “the big picture” of where activity can occur and what condi-
tions must be placed on petroleum development (e.g., discharge,
drilling, and exploration restrictions), which are enforced by the Min-
istry of Petroleum and Energy. Companies then perform a detailed EA,
referring back to the IMP conditions. Before amendments to the Petro-
leum Act (1997), PDO applications and EAs were prepared on an indi-
vidual project basis, receiving much criticism from industry due to
the duplication of work for companies, resulting also in narrowly
scoped and redundant EAs. That said, the Barents Sea IMP is not tiered
toward individual field developments and is not necessary for the ap-
proval of new developments; it focuses holistically on all activities,
and not specific offshore oil and gas development operations. In the
Norwegian Sea, REAs fulfill a similar role to help guide project activi-
ties and avoid duplication and redundancy of assessments, but are
tiered specifically toward offshore petroleum activities. As such,
there has emerged new debate as to whether there should be two
regional-type impact assessments for all offshore regions, with one
geared specifically toward petroleum activities.

In Atlantic Canada, tiering can only be described in terms of intent,
as no projects are operating in areas where SEAs have been complet-
ed. One regulator contended that SEAs tend to focus on sensitive
areas, noting that not only is that important information for the C-
NLOPB but also “from a procedural fairness point of view, it describes
the sensitivities in the wider area for any company that wants to bid
on a parcel.” The C-NLOPB's perspective on tiering is related to its
purpose for conducting SEA, being an early assessment that can in-
form subsequent permitting and the issuance of licences. Using seis-
mic surveying as an example, if there are ecologically sensitive areas
identified through SEA, the intent is that an EA would focus in detail
on these areas as opposed to focusing on areas that may not be re-
gionally significant. A consultant to industry noted that SEA could
be used as a reference document for industry, adding that “it is a lot
easier for industry to use a SEA rather than having to go back to all
the original sources to locate information,” but at the same time cau-
tioned that from a project permitting perspective “SEA is not an ex-
haustive compendium.” One NGO participant similarly described
SEA as a potential “guide for further activities,” but noted that this
can also be detrimental from a socioeconomic perspective in that
the current absence of socioeconomic considerations at the strategic
tier can carry forward to the project tier.

SEA at the licensing stage offshore UK is well defined in respect to
regulatory requirements to ensure potential environmental implica-
tions of proposed activities are properly assessed prior to consent
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and permits being granted (see Thérivel and Walsh, 2006). In prac-
tice, however, the application of SEA to inform regulatory licensing
decisions has been relatively limited and static to this higher tier,
with seemingly trivial input to subsequent lower level assessments.
From the perspective of one operator, the two SEAs in which the
Laggan-Tormore project exists had “no implication or influence on
the project or EA.” Another industry participant noted that the only
way the SEA linked to an offshore project “was as a reference docu-
ment”, adding that, even with nine years of experience in the UK off-
shore oil and gas industry, (s)he was “unsure how SEA is used by
regulators…”

3.5. Alternatives

Alternative scenarios were not explicitly identified in Norway's
IMP; however, action thresholds in environmental monitoring pro-
grams were present to inform future scenario planning
(Massachusetts Ocean Partnership, 2009). The IMP process was
based on multiple sector-based EAs to produce a regional picture of
existing impacts, intended to inform management plans and courses
of action for future development. In principle, the concept of alterna-
tives evaluation is inherent to the IMP as the process is focused on
preferable options for development and conservation in the region,
including the consideration of future changes or threats to planning,
such as climate change.

In Atlantic Canada, the Labrador Shelf Offshore Area SEA contains
in its objectives and purpose statement reference to the importance
of alternatives in SEA, citing Thérivel et al. (1992); however, the alter-
natives considered in the SEA are inherently restrictive as the C-
NLOPB makes decisions only as to issue licences or not, and does
not address broader policy scenarios or offshore development trajec-
tories. One regulator explained that though SEA would conventional-
ly address broad alternatives, the C-NLOPB is “an offshore oil and gas
regulatory body, so the only decision we are making, subject to gov-
ernment sanction, is whether or not to issue licences, versus the
broader energy questions.” ‘Alternative means’ are identified in off-
shore SEAs that relate to licence issuing decisions and the potential
implications of licensing, including such matters as seismic versus ex-
ploratory drilling, conditions on the location and timing of activities
and, in the Labrador Shelf SEA, hypothetical development situations
and potential outcomes.

Alternatives are considered in UK SEA, as a requirement of the Di-
rective and prescribed in regulation. In practice, however, one consul-
tant explained that “they are generally a simplistic set of
alternatives”, which commonly include to carry forward the draft
plan as proposed; to not proceed with the plan; or to modify the
plan with spatial or temporal restrictions. Feedback from NGOs has
targeted the restrictive nature of alternatives, and the need to consid-
er broader alternatives, such as more efficient energy options. How-
ever, similar to Atlantic Canada, these policy issues are beyond the
mandate of the offshore regulator, and are outside the scope of the
specific tier at which SEA is applied. The omission of policies from
the scope of the EU's SEA Directive is thought to be a serious deficien-
cy by some (Fischer, 2002, cited in Jay, 2010); however, others, in-
cluding a consultant who was directly involved with SEAs 1–8, said
that SEA documents would “become enormous and mechanistic”
and would not be as effective if a policy direction was added to
decisions.

3.6. Cumulative effects

The various uses of Norway's offshore regions and its resources
have traditionally been assessed and managed separately (Ottersen
et al., 2011). Under the IMP, there emerged an opportunity to better
understand the cumulative effects of the activities of different sectors
in the offshore region, and to better assess the effects of new activities
and the ability of ecosystems to adapt and respond to change (OSPAR,
2010). During the Barents Sea IMP review, however, challenges arose
in the evaluation of cumulative effects as the scale applied to evaluate
impacts and enable cross-sector cumulative effects assessment (CEA)
turned out to be of little practical value. This was due to the different
intents and values imposed by each sector when performing their as-
sessments (Ottersen et al., 2011), and the lack of coordination of com-
mon variables and indicators to measure cumulative change.

In Atlantic Canada, CEA does not formally occur until the project
EA tier. A consultant to industry acknowledged that it would be
“worthwhile if SEA went one step further and did a CEA, it would
help streamline the process…rather than each project taking it
upon themselves.” Interestingly, however, a NGO participant advocat-
ed against a more regional approach to CEA maintaining that such an
approach is not valuable or practical “unless you have a specific pro-
posed activity in an area and determine what you need to look at.”
This participant viewed the regional concept of CEA under SEA as
too broad, adding that SEAs, when dealing with cumulative effects,
never identify a specific activity (e.g. seismic drilling), and without
these parameters to informmodels andmonitoring it remains unclear
what cumulative effects are being assessed. An industry participant
agreed, adding that “the accuracy of cumulative effects is one thing
that varies at the SEA level, but is spoken to more adequately at pro-
ject level EA.”

Offshore UK, SEA Directive 2001/42/EC does provide an opportu-
nity to address cumulative effects at the strategic level. The Directive
requires the consideration of “likely significant effects … including
cumulative and synergistic effects…” In principle, the UK approach
provides a regional context and opportunity to assess the cumulative
significance of activities as an integral part of the SEA process (see
Cooper, 2004). In the offshore environment, however, one consultant
commented that CEA is considerably difficult because there are a lot
of unknowns, and went on to explain that at the strategic tier you
“can conjecture cumulative impacts as best you can; at the project
level, you can consider specifics, but when you extend to national or
regional level it is a challenge, an imperfect science.”

3.7. System-wide learning

Both government and industry participants indicated that Nor-
way's IMP has helped inform the public and alleviate misperception
about oil and gas industry impacts to the marine environment, and
that a significant amount of learning has occurred as a result of actors
sharing expertise and knowledge. One consultant considered learning
a defining feature of the IMP, with an opportunity to revisit policy
through regulator-based performance monitoring and the deploy-
ment of new assessments every five years. Ongoing marine research
and mapping efforts to identify data gaps and integrate new data on
long-term effects with risk assessment tools was identified as core
to ongoing IMP improvement. Described by Knol (2010: 8) as a
“learning process,” the IMP incorporates ongoing and ex post evalua-
tion through adaptive management strategies in environmental mon-
itoring programs, and the sharing of information between sectors and
through the inclusion of external scientific advisory committees (see
Massachusetts Ocean Partnership, 2009). A participant from Nor-
way's offshore industry noted that one of the most important ele-
ments resulting from the IMP in recent years has been that each
industry is treated equally and there is now an ability to apply similar
assessment methods across sectors to identify impacts to the offshore
environment.

System learning and improvements in Atlantic Canada have oc-
curred through increased efforts to engage the public and interest
groups, and were identified by the C-NLOPB as important to the evo-
lution of SEA. The first two offshore SEAs conducted, for example,
were performed with limited engagement of the public. The C-
NLOPB recognized the need and value to ensure a more objective
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and participatory analysis and created working groups, with external
stakeholder representation, to contribute to scoping and technical re-
views. Multiple participants concurred that by involving interested or
affected actors the SEA process has been enhanced and better in-
formed as decision making is now subject to greater deliberation. Im-
proved participation was said to have led to the inclusion and
consideration of new information raised through dialogue between
regulators and fishers who have specific local knowledge of the ma-
rine environment. Others noted improvements in the spatial bound-
aries of SEAs. Based on lessons from the first SEA in the Laurentian
sub-basin, a C-NLOPB participant explained that the spatial boundary
was too small and did not align with SEA's intent. The C-NLOPB sub-
sequently broadened the areas of its offshore SEAs to avoid “creating
patchwork assessments.”

Similar learning was identified by UK participants. The UK's first
offshore SEA, for example, was limited in opportunity for public
input – it was described by one consultant as an “internal exercise”.
Comparable to Atlantic Canada, subsequent SEAs have evolved to in-
clude more opportunities for participation (see ODPM, 2005). The
creation of a steering group, noted one consultant, “has helped draw
in a fairly wide range of stakeholders with interest in the area.” Feed-
back through monitoring and evaluation was also identified as an im-
portant opportunity to provide information that can be used to
identify specific performance issues, and inform subsequent decision
actions. The Directive itself was also reported to have modified cer-
tain aspects of SEA practice, with more tailored requirements, specif-
ically adding indicators to objectives to establish stronger links with
monitoring and the evaluation of predicted effects. Similar to Atlantic
Canada, however, socioeconomic assessment was identified as an
area where little learning and improvement seems to have occurred.
One consultant noted that SEA could “fulfil the Directive without
going into socioeconomic impacts.”

3.8. Influence on decision making

The IMP approach offshore Norway helped authorities create an
intra-directorate plan to inform future development. Based on the
IMP's results, measures and requirements to prevent and reduce neg-
ative impacts have influenced decisions made by the Ministry of Pe-
troleum and Energy, such as restrictions or conditions for industry
operations. In the case of the Goliat project, for example, an industry
participant maintained that the IMP and requirements from authori-
ties have made it easier to focus on project-specific issues and has
heightened the need to take a precautionary approach to operations.
For industry, an important outcome of the IMP has been continuous
research and development to find technical solutions that are eco-
nomically feasible to comply with strict environmental regulation
(see Hasle et al., 2009). Already, industry has started collecting infor-
mation requested in the IMP's environmental baseline and monitor-
ing programs to help address knowledge gaps. Other industry
proponents perceived the IMP as having a positive influence on pro-
ject operations, indicating that regulatory authorities have a better
basis for decisions, which leads to greater predictability for industry.
Coordination between REA and project EA in the Norwegian and
North seas were reported to have also resulted in improvements in
the efficiency and effectiveness of the overall review process (see
Hasle et al., 2009; Kinn, 1999).

In Atlantic Canada, SEA has enabled early-stage decision making
for offshore regulators. For proponents, SEA is promoted as support-
ing investment decisions, and providing a reference point for baseline
knowledge. For example, through the identification of sensitive fish
spawning areas in an SEA, requirements would be set for project-
specific EAs concerning the timing and location of drilling operations.
The Orphan Basin SEA (LGL, 2003) findings, for example, demonstrate
how SEA was designed to inform prospective activity in the study re-
gion, whereby special, non-standard or strict mitigation measures
have been identified to be applied to future developments because
of the need for special planning around sensitive marine habitats.
Based on the views of participants, SEA in Atlantic Canada, at least
in principle, offers a valuable framework to inform downstream plan-
ning and mitigation activity; however, the demonstrated influence
could not be verified in absence of offshore operations in the SEA
areas.

Under the UK system, SEA assists responsible authorities to deter-
mine what areas may be subject to activity (i.e., exploration licens-
ing), and places certain spatial or temporal conditions upon
activities in those areas. One consultant explained that SEA has “un-
doubtedly had an influence upon offshore oil and gas decision mak-
ing”, referencing the identification of exclusion areas when blocks
are determined inappropriate for petroleum development. The down-
stream influence of SEA on project EA, however, appears weak with
real SEA influence restricted largely to higher level decision making.
The decisions made by responsible authorities have some bearing
on offshore operations; however, this influence was not apparent at
the operational level given industry participants’ experience and
view that “SEA has had no influence on planning or project-based
EA.” Industry participants maintained that there is no expectation of
what SEA is expected to deliver, and “unless the project is going
against the SEA report, then SEA has no real influence on decision
making.” This disconnect was further compounded by a view held
by one academic participant, “that developers and consultants have
not caught on to the idea or notion of strategic”, and industry's view-
point that the “system in place for offshore oil and gas regulation is
spread thin on government capacity terms, which impedes imple-
mentation and operations.” The most obvious limitation we identified
was the lack of a tiered system and decision making that carried for-
ward to lower level EAs, owing perhaps to a range of interlinked fac-
tors, including: the DECC is said to be doing a poor job of
communicating the purpose of SEA; operators are said to be missing
the potential value and application of SEA; and SEA is understood to
be confined to strategic planning decisions.

4. Lessons and implications for advancing SEA offshore

The goal of this paper was not to ‘test’ the performance of SEA off-
shore across jurisdictions, as the institutional context of SEA varies
considerably (see Hilding-Rydevik and Bjarnadóttir, 2007). Rather,
the goal was to facilitate a better understanding about the roles and
constraints of SEA in the offshore sector, and to identify common les-
sons, challenges, and opportunities that may transcend context in
order to advance SEA as a tool for the planning and development of
offshore oil and gas. In the sections that follow we venture a number
of observations and lessons concerning the general practice of SEA in
offshore environments that emerged from our three cases.

4.1. Normative versus applied SEA

First, the purpose and deliverables of SEA in the offshore environ-
ment often differ from the ambitious expectations about SEA identi-
fied in the academic literature, and by project proponents and other
stakeholders. In the UK, for example, SEA offshore is restricted to
the higher tier of identifying areas for licensing. Though requirements
for SEA are set out in regulation, industry still perceived a lack of clar-
ity as to the purpose of SEA and how it informed or improved deci-
sions at the project level. In Atlantic Canada, the regulator's view
and application of SEA as a tool for licensing decisions was in contrast
to the academic view of SEA, and also in contrast to SEA as described
under the Canadian federal SEA directive. Such differences lead to
false expectations about what SEA is intended to deliver offshore,
and to whom, and dismay with the overall process.

Our results suggest that what SEA can and should deliver in the
context of the offshore oil and gas sector may not be consistent
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with the expectations of SEA that have been developed based largely
on land use planning and ‘on-shore’ policy and good-practice frame-
works. The objectives, constraints, and intent of SEA in the offshore
sector need to be made clear for all interested parties if the results
of the process are to be a demonstrated, accepted and worthwhile
part of planning and development (see Dalal-Clayton and Sadler,
2005). For emerging offshore energy frontiers, such as Canada's west-
ern Arctic, there is a need to clearly establish the scope and intent of
SEA prior to ramping-up individual energy projects. In this way, the
relationship between strategic approaches and the intended contri-
bution to project-based actions can be articulated at the outset. The
pre-existence of project operations, EA and prior licensing approvals
in Atlantic Canada and the UK appeared to be a constraint to stakehol-
der's understanding of the actual role and added benefits of SEA.

4.2. Timing, role and influence

Related to the above, the benefits of SEA in the offshore environ-
ment hinge not only on connecting results to operational decisions
and activities, but also on ensuring that SEA is conducted early
enough to effect change and influence development actions (see
Harriman Gunn and Noble, 2009b). Though in each of the cases
reviewed the timing of SEA was, in part, dependent on the regulatory
context and purpose of the assessment, timing proved to be critical in
all three cases in ensuring how much influence SEA actually had on
downstream decisions. In the Barents Sea, for example, where petro-
leum activity was the main driver for the IMP, early application
allowed authorities to measure existing impacts and identify sensi-
tive areas to inform future planning and decision making in a relative-
ly untouched, yet politically contested and ecologically sensitive
region. Alternatively, in the UK, where several project developments
had preceded SEA, the merit of its application appeared weaker due
to the lack of input to on-going operations. In certain areas offshore
Atlantic Canada, namely the Jeanne d'Arc Basin, SEAs have not been
conducted specifically because projects have already been initiated
and SEA was seen as adding little value in such circumstances.

Though early application is best, before licenses are issued, we
argue that there is still merit to SEA coming late in the offshore plan-
ning and development process – where licenses or projects already
exist. Ketilson (2011) reports stakeholder concerns in Canada's west-
ern Arctic that once rights are issued, the window of opportunity for
SEA has closed. We agree that SEA late in the decision process is less
influential in setting strategic direction; however, we argue that SEA
post-rights issuance or post-project approval is important to both in-
dustry and regulators for regional monitoring and feedback for im-
proved project performance, risk management, assessing the
potential cumulative impacts of future development, and determin-
ing the need for policy or planning intervention to adjust the current
development trajectory.

4.3. Alternatives consideration versus mandate

Alternative assessment is identified as core to SEA (see Fischer,
2007; Noble and Storey, 2001); however, the nature of alternatives
considered in each of the three systems examined was inherently re-
strictive when compared to the academic expectation, but was con-
sistent with the context and intended purposes of SEA in each
offshore system. In the UK and Atlantic Canada, for example, the de-
gree to which alternatives could reasonably be considered was con-
strained by the tier of application at the plan or program level, the
regulator's mandate of issuing rights, and the level of pre-existing off-
shore development. Those alternatives that were considered were
limited to the same types of alternatives often considered at the pro-
ject tier. The absence of broader policy-level alternatives was a noted
deficiency in the SEA process. However, others argued that incorpo-
rating policy into SEA offshore may sound reasonable in principle,
but in practice would be overly ambitious and regulators, who are re-
sponsible largely for rights issuance, have neither the mandate nor
capacity to undertake such a broad assessment.

4.4. Participation, interest and influence

Each jurisdiction recognized the importance of public participa-
tion, reinforcing SEA's communicative potential as a means to influ-
ence decisions (see Runharr and Driessen, 2007). The nature of
engagement, however, varied considerably. Participation in SEA is
often promoted as providing greater opportunity for stakeholders to
inform the direction of decisions about development (see Sinclair et
al., 2009). As evidenced by local Aboriginal engagement in setting
mitigation standards for the Labrador Shelf SEA, Atlantic Canada,
even at the strategic tier local communities can influence decision
outcomes. The case of the Goliat project in the Barents Sea illustrated
an additional, but indirect benefit of participation with observable
benefits accruing to a project proponent. Here, public engagement
in the IMP at the strategic tier provided a knowledge base for stake-
holders such that the proponent was able to demonstrate to the pub-
lic, at the project tier, the consistency of project mitigation actions
with higher level IMP goals and priorities. The result was increased
efficiencies in EA for the proponent. In the UK, however, there has
been much less direct public engagement, confirming Sinclair and
Diduck's (2009) observation that the lack of participation at the stra-
tegic level can result in cynicism and a perception that decisions are
foregone conclusions.

The challenge for SEA reflects what Heiland (2007) describes as
the participation paradox – there is, in principle, greater opportunity
for engagement and influence at the strategic tier, but often less inter-
est in engagement due to the high level and, often abstract nature of
decisions. This challenge is exacerbated in the offshore context,
where biophysical impacts are often geographically removed from
the public and traditionally deemed ‘out-of-sight, out-of-mind.’ Re-
cent media attention to Arctic energy exploration and to the risks of
offshore development following the Gulf of Mexico spill event may
heighten, at least in the short term, public interest; however, over
the long term, ensuring meaningful participation in SEA offshore
will require a much more concerted effort on behalf of regulators
than what has traditionally been the case. Early and meaningful par-
ticipation is needed to determine the acceptable level of public risk
associated with the development of offshore hydrocarbon resources,
and to prepare communities for the potential onshore socioeconomic
impacts of development.

4.5. SEA offshore for onshore impacts

Socio-economic issues received relatively limited attention in each
of the three offshore systems reviewed. We found that socioeconomic
issues, when considered, focused primarily on fisheries, presumably
as the main pathway of socioeconomic impact. Notwithstanding rec-
ognition in the US mid-Atlantic offshore industry in the mid-1970s
that onshore communities need to be considered part of the planning
and assessment process for offshore development (see US Office of
Technology Assessment, 1976), the onshore impacts of offshore de-
velopment, specifically the onshore geography of benefits and risks,
is largely absent from offshore SEA systems. For example, directives
on SEA can be fulfilled offshore both in Atlantic Canada and the UK
with only limited attention to socioeconomic issues.

There is a need and an opportunity for SEA offshore to adopt a
much broader approach to socioeconomic issues than solely marine
resource use conflicts, to contribute to community planning in ad-
vance of offshore development. Norman (2005) argues that the
well-being of coastal communities should be paramount in marine
resource decision-making, and there is a need to focus on what the
socioeconomic implications will be in the region surrounding the
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most prospective basins. SEA provides a window to integrate socio-
economic considerations early in the planning of offshore oil and
gas systems (see Noble and Harriman, 2008) and, as such, there is a
need for increased attention in SEA to identifying what “communi-
ties…need to be able to do and know when confronting the opportu-
nities, threats and challenges of offshore oil and gas” (Norman, 2005:
108).

4.6. Capacity and for cumulative effects assessment beyond the sector

The potential for SEA as a tool to assess cumulative effects is well
argued, but the benefits have not been clearly demonstrated in off-
shore practice. We found that practitioner and regulator views of
the value of SEA as a tool to assess cumulative effects offshore did
not align with current academic literature on the subject. Duinker
and Greig (2006), for example, amongst others, argue that CEA is in-
effective at the project scale and a more regional, strategic approach
to CEA is necessary. However, in Atlantic Canada participants argued
that the strategic tier is too broad and abstract for CEA, and that the
project level, where there is more detail and information available
concerning actual offshore operations, is the most appropriate tier
for assessing cumulative effects. Perhaps the level of offshore activity
in Atlantic Canada influenced participants’ views on CEA, as many
expressed the challenges of taking a regional approach to CEA in an
area where relatively little activity occurs. Norway, on the other
hand, offered a more favourable view of CEA beyond the project tier
(see Salter and Ford, 2001) - the high level of hydrocarbon activity
in the Norwegian and North seas has been the subject of cumulative
effects studies through REA for more than a decade. However, the
multi-sectoral nature of early assessments under the higher-tiered
IMP proved difficult to coordinate cumulative effects understanding.

The dynamics at play across all three jurisdictions appear to be
consistent with Creasy's (2000) view that CEA beyond the project
tier is difficult to implement because the agencies responsible for de-
velopment often have neither the authority nor the capacity to ad-
dress multi-sectoral cumulative effects. We believe that the most
significant constraints to CEA in offshore SEA systems are institutional
and methodological rather than scientific and technical (see also
Noble and Harriman, 2008). Any institution established for SEA off-
shore must have the mandate and the capacity to assess cumulative
effects beyond single-sector initiatives, to direct regional monitoring
programs, and to ensure that SEA outputs are implemented in subse-
quent planning and project actions.

4.7. Tiering in non-tiered planning systems

Finally, although tiering is considered by many to be a major driv-
er and benefit of SEA (see Fischer, 2007; João, 2005), the tiered for-
ward benefits and influence of SEA were not fully realized in all
three offshore systems. When realized, the benefits of the trickle-
down approach were often subtle, if not indirect. Interestingly, only
Norway's IMP process demonstrated a tiered forward planning sys-
tem, and notably it was the only system that focused on multiple off-
shore resource activities and is not formally labeled as SEA. The
Norwegian case illustrates how SEA can serve to streamline project-
specific EA by demonstrating the consistency and compliance of a
project's EA with higher-tiered offshore planning and management
priorities. In contrast, offshore Atlantic Canada and the UK, though
both formal, directive-based SEA systems, we observed much less ev-
idence of tiering and downstream influence. In both jurisdictions, SEA
offshore is sector-specific and largely confined to facilitating strategic
decisions about licensing offshore areas and, in the case of Atlantic
Canada, providing regional baseline information. There were some
obvious benefits, such as information being applied to assist regula-
tors with exploration licensing decision making and determining
whether certain offshore areas, due to their ecological sensitivity,
are suitable for development. However, many of the anticipated ben-
efits associated with SEA were less apparent. In the UK, the SEA Direc-
tive assumes tiering of SEAs and EAs at different planning levels, and
Article 3(2) of the Directive requires SEA for plans and programs to
set the framework for future development and consent of EA projects
(see Arts et al., 2005). However, beyond DECC licensing decisions the
influence of SEA was less evident with seemingly trivial linkages to
subsequent lower level assessments. The UK system, although well
established under the SEA Directive proved limited in its ability to
tier and influence decision making at an operational level.

The mandate of SEA may simply be too narrow in offshore Atlantic
Canada and the UK to have the broad influence and benefits often
expected of it. While the true influence and efficacy may be tested
best through the adaptation of offshore practices based on lessons
emerging, we also recognize that tiering and influence may not be im-
mediate in all cases and results may be long-term and delayed, if not
too subtle to measure. International experiences demonstrate that,
ultimately, the influence of SEA on subsequent actions and decisions
is, to a significant extent, a reflection of the nature of inputs and ob-
jectives of the SEA process. It is difficult to realize the benefits of tier-
ing in SEA offshore where the underling planning system itself is
either not tiered or non-existent.

5. Conclusion

Strategic environmental assessment for offshore oil and gas plan-
ning and development is on-going internationally in select jurisdic-
tions, but the sector has received limited attention in the SEA
literature. There have been few empirical studies of SEA processes for
the offshore sector, and little is known about how SEA influences and
improves planning and development. Based on experiences in Norway,
Canada, and the UKwe argue that SEA offshore is following in the foot-
steps of its predecessor, project-based EA. Regardless of SEA context, we
found limited ability of SEA offshore to operationalize CEA at a regional
level; limited attention to addressing broader socioeconomic concerns
though participation and engagement; a process often too narrowly
scoped to generate the benefits often expected of SEA; and too little
attention to maximizing downstream influence through tiering pro-
cesses. Context is important to consider when reviewing the nature
and efficacy of SEA systems; by applying a set of normative criteria
we found that in many respects the limitations to SEA offshore are a
direct result of context – specific regulatory or capacity constraints
on SEA systems and on its ability to influence decision processes.

In conclusion, the assumption that SEA is a solution to the short-
comings of project-based EA in the offshore oil and gas sector, and
can help inform and improve the efficacy and efficiency of project-
based assessment, was not consistently supported across all three
systems reviewed. International experience suggests that SEA admin-
istered in the offshore for strictly petroleum licensing, and managed
by a single authority, will be inherently restrictive in nature and chal-
lenge the delivery of influential SEA. To effectively deliver on the ben-
efits of SEA, and to ensure appropriate planning for the onshore
impacts of offshore development, a multi-sectoral approach is re-
quired in the offshore environment, with direct tiering and terms
and conditions for project-specific developments and regional moni-
toring programs. Though there are multiple models of SEA for off-
shore planning and development, a consistent message is that
without clear coordination between higher and lower tiers, SEA will
fail to achieve not only its objective, but decisions about offshore de-
velopment will continue to be made in a restrictive environmental
and socioeconomic context.
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