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Strategic environmental assessments (SEAs) are used in coastal zone planning in Norway to assess how changed
area-use can impact a variety of uses and interests and make recommendations for trade-off decisions between
them. The transparency and consistency of the SEAs are important for their throughput legitimacy. This paper

?g‘;ch:::; analyses how the set up and practices of SEA processes affect their transparency and consistency, how they can
Consiftencyy be improved, and what trade-offs there may be between the two. This is based on cases studies of SEAs in two
Norway intermunicipal planning processes involving 143 proposed aquaculture areas in 18 municipalities in Northern

Norway. Marine aquaculture in the form of salmon farming has grown into a major industry on the Norwegian
coast, and there are ambitions for further growth. Salmon farming is a major driver for coastal zone planning in
Norway as many municipalities hope it will provide jobs and income and fish farms must be placed in accordance
with municipal coastal zone plans. The paper specifically analyses how proposed aquaculture areas were handled
in the SEAs, including their knowledge base, assessment methods used and actual trade-offs, and how this impact
transparency and consistency. Consistency is considered both across geographies and SEA processes and through
the individual SEA processes.

1. Introduction

Increased pressure on the world’s coastal zones seems inevitable, so
also in Norway. For the use and management of these areas to be
environmentally sustainable and socially equitable (Bennett et al.,
2019), legitimate governance processes are of fundamental importance.
Recognizing that coastal governance includes a wide range of
multi-actor and multi-level policy processes, in this paper we focus on
coastal zone planning and specifically the use of strategic environmental
assessments (SEAs) related to this.

Having evolved from its more expert-driven and technocratic post
war-roots, planning has over the latter decades become strongly asso-
ciated with democratic norms such as participation, equity, openness
and dialogue (Backlund and Mantysalo, 2011; Mantysalo et al., 2011).
This is strongly linked to the legitimacy of the planning and overall
governance processes. Van Tatenhove (2011: 91) explains legitimacy in
marine governance as the acceptance of the political system by citizens,
the outcome of policy processes and the quality of policy making, and
then goes on to distinguish four forms of legitimacy: input, throughput,
output, and feedback legitimacy. Of these four, throughput legitimacy
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alone is concerned with the quality and procedure of decision-making
processes and asks how decisions are taken, who is responsible for
them, and which issues are at stake (ibid.). More specifically, throughput
legitimacy is seen as underpinned by the accountability of those that
make decisions, the transparency of the processes and their inclusive-
ness and openness to civil society (Schmidt 2013), as well as fairness -
that rules apply equally and appropriately to all (Franck 1995; Schmidt
and Wood 2019).

In Norway, municipal spatial planning is one of the most central
coastal governance mechanisms. This is where consequences of
increased coastal pressures are assessed, various uses are debated, and
trade-offs between different interests and activities are made, not least
regarding aquaculture, which is an important yet controversial industry
along most of the Norwegian coastline. Municipal politicians must,
based on the recommendations of planners or impact assessment prac-
titioners, consider a wide range of interests and make trade-offs between
them. SEAs are important tools for doing this in practice. They allow for
judging the value or importance of an area’s use and qualities, the
impact of changed area use, and the consequence, i.e. the effects of an
establishment on an area or theme weighted against its importance.
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SEAs can be an important instrument for meeting the criteria that
underpin legitimacy in public decision-making processes (Bonifazi et al.,
2010). While no clear conceptualisation of legitimacy in impact as-
sessments exists (Bond et al., 2018), the same criteria of transparency,
accountability and participation as for general governance processes are
recognised as important (Bonifazi et al., 2010; Bond et al., 2018; Mor-
rison-Saunders and Bailey 2000). The importance of consistency in
ensuring quality in the decisions made in SEAs has also been highlighted
(Noble 2004) and conversely, how a lack of consistency can lead to
unclear understanding of the SEAs and lessen their credibility (Fidélis
et al., 2016; Noble and Storey 2001). This is also evident in the Nor-
wegian Guideline for Impact Assessments (Anon 2020), which states
that impact assessments are important democratic tools that should be
transparent, verifiable, fact based and independent (authors’ trans-
lation). However, a lack of clear guidelines in Norway on how to conduct
impact assessments means that SEAs vary much between municipalities,
including the scope, knowledge foundation, practices and format
(Sgrdahl et al., 2017).

As the design of assessments and procedures followed can have great
implications for the trade-offs made, varying SEA practice might also
lead to varying trade-offs (Morrison-Saunders and Pope 2013). While
much of the work on impact assessments might base itself on the belief
that use of scientific knowledge will lead to more rational decision
making (Kgrngv and Thissen 2000), many underlying aspects might
influence the decision made. These include the norms, values and
“bounded rationality” of the practitioners and decision makers, their
proximity to the process and potential outcomes, perceived risk and
uncertainty, and the goal of the process (Retief et al., 2013; Aksamit
et al., 2019; Tzioutziou and Xenidis, 2020). As planning is highly con-
nected to politics, the political process can also shape parts of the pro-
cess, such as the indicators used to predict and measure impacts (Gao
et al., 2013). While it is recognised that planning cannot base itself on
fully objective and value-free knowledge or decisions made without
political influence (Zhang et al., 2018), the rationale for the decisions
made should still be transparent.

Aquaculture has been important for employment and income in
many rural areas in Norway, and also for national income and export
(Aanesen and Mikkelsen, 2019, Johansen et al., 2019; Johnsen et al.,
2020) As production sites must be placed in accordance with municipal
spatial plans, aquaculture is a major driver for and premise setter for
coastal zone planning. Conversely, municipal spatial planning is
considered key for growth of aquaculture in Norway (Kvalvik and
Robertsen 2017). However, negative environmental impacts of aqua-
culture (Taranger et al., 2015; Olaussen 2018) and a more uneven dis-
tribution of benefits has led to controversies around aquaculture
development, access to sea space and the future distribution of direct
and indirect benefits and burdens from the industry (Osmundsen and
Olsen 2017; Young et al., 2019; Hersoug et al., 2021). This has also led to
questions about how aquaculture is handled in municipal planning, and
whether both the industry and its consequences are adequately and
consistently assessed across the different planning processes, in other
words, questions related to the throughput legitimacy of planning for
aquaculture. In this paper, we study how proposed areas for marine
aquaculture have been dealt with in two coastal zone planning processes
in Norway and assess how transparent and consistent the impact
assessment methods and trade-off decisions are, and how this relates to
the set up and practices in the SEAs.

The trade-offs we investigate were performed in two different
intermunicipal planning processes, comprising in total 18 municipalities
and 143 proposed aquaculture areas. We consider to what degree the
knowledge base and assessment methods used in the SEAs are trans-
parent and verifiable, and if the trade-offs seem to be consistent across
the proposed aquaculture areas in each of the two SEAs. Whether steps
in the assessment processes are consistent with previous steps is also
analysed. Specifically, the paper addresses the following research
questions: 1) How are transparency and consistency affected by SEA set-
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up and practice, including selection of the knowledge base, how value
and impacts are assessed and how trade-offs are done? 2) How can
transparency and consistency in the SEAs be improved, and what may be
the trade-offs involved?

Even though our study covers only two cases in Norway and is
concentrated on the SEAs and trade-offs associated with proposed
aquaculture areas, we still believe lessons from it are relevant and can
help improve planning and SEAs elsewhere in Norway and also in other
settings. The Tromsg region case, where the coastal zone planning
process was led by a consultant, is likely representative of many such
processes across Norway. The Mid and South Troms case has been rec-
ognised by national and regional planning authorities and other mu-
nicipalities as a good example of how such process could be run. Thus,
any suggested improvements based on these processes could also be
relevant elsewhere.

In the following section we briefly describe central provisions in the
Norwegian coastal zone planning and aquaculture management before
we provide a more detailed description of our two case processes and the
related SEAs. Following that, we present our methods and how we
categorised and coded the SEAs to perform our analysis. Finally, we
present the results, before we discuss what lessons can be drawn
regarding the transparency and consistency of SEAs and trade-offs.

2. Planning for aquaculture

Marine aquaculture has over the last 50 years grown into a major
industry in Norway, dominated by the farming of Atlantic salmon. With
a production of more than 1,3 million tonnes in 2019 at around 1000
approved sites along the Norwegian coast (Directorate of Fisheries
2020), Norway is the world’s largest producer of this species (Iversen
et al., 2020). Both the industry and the government express ambitions
for considerable further growth (DKNVS, NTVA. 2012; NFD 2015), even
though the production volume was virtually unchanged between 2012
and 2019, mainly due to challenges related to sea lice and escaped
farmed salmon (Hersoug et al., 2019).

The Aquaculture Act (LOV-2005-06-17-79) states that site licenses
may not be granted in contravention of adopted conservation measures
relating to nature conservation, cultural heritage, or adopted land use
plans pursuant to the Planning and Building Act, unless the conservation
or planning authority gives its consent. This is what gives the Norwegian
local municipalities an important role in siting aquaculture, as they are
the planning authority for near shore sea space (within 1 nautical mile
from the base lines).

The Planning and Building Act regulates planning through both
content and process requirements. For instance, the content re-
quirements define the spatial categories that will allow salmon farming
in an area and require that these be depicted as zones in a map, while the
process requirements aim to i.a. ensure transparency, predictability and
public participation for all affected interests and authorities. Further,
there is emphasis on long-term solutions, and environmental and social
impacts shall be described (LOV-2008-06-27-71). Knowledge-based
management, use of the precautionary approach, ecosystem-based
management, and consideration of cumulative environmental effects
are required pertaining to the Nature Diversity Act. Important to note is
that while the plan is produced by the administration (or by consultants
hired by the administration), the final decision is political, as the plan
needs to be approved by the Municipal Council.

The question of prioritizing aquaculture or not in municipal spatial
planning is largely a local political issue. The local authorities are in
principle free to facilitate aquaculture or to not do it (Myklebust et al.,
2016). Still, the municipalities’ autonomy in spatial planning is limited
to some degree. During the mandatory hearing of a proposed spatial
plan, certain actors such as sector agencies can make formal objections if
there are conflicts with their sector’s legislation and priorities (Kvalvik
and Robertsen 2017). This is to ensure that the plans are not in conflict
with important national or regional interests. Such objections must be
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resolved before a plan can be passed. If the parties cannot resolve the
objections, the Ministry of Local Government and Modernisation makes
a final decision. Other parties such as NGOs or individuals can provide
comments to the proposed plan, but these do not have the status of a
formal objection.

Strategic environmental assessments (SEA) in line with the EU
Directive on this are mandatory when making municipal spatial plans
(FOR-2017-06-21-854). This is where the environmental and social
impacts of a plan are described. The Norwegian regulation on impact
assessments requires that the assessments should be tailored to the
specific context, and lists 18 topics that may be considered, including
nature diversity, ecosystem services, cultural heritage, recreation,
landscape, and effects of climate change. Impacts on each of these topics
will be discussed for each proposed new aquaculture area. The assess-
ments are usually carried out by municipal planners or external con-
sultants, and their assessment of consequences and recommendations
form the basis for the political decision-making process.

Certain guidelines for conducting impact assessments exist, e.g. the
often-used Norwegian Public Roads Administration Impact Assessment
Guidelines (Anon 2018), the Norwegian Environment Agency’s guide on
recommended methods and databases (Anon 2019), and the Guideline
for Impact Assessments after the Planning- and Building Act from the
Ministry of Local Government and Modernisation (Anon 2020). How-
ever, the regulations and guidelines are general in nature, including the
topics to be assessed, possible methods to assess values and impacts, and
how to present results. Further, none of the regulations or guidelines are
targeted to planning for aquaculture and coastal space, leaving the ac-
tors with ample room for deciding how to actually conduct the impact
assessments (Sgrdahl et al., 2017).

In summary, the Norwegian planning system provides the local
communities with quite a lot of influence in siting aquaculture facilities.
However, while municipal planning plays an important role in setting
aside space for aquaculture, it is only the first step. Achieving a site
licence pursuant to the Aquaculture Act requires permissions from state
sector authorities responsible for pollution, food safety and marine
traffic. Other interests, such as fisheries, wildlife, recreation and biodi-
versity, as well as other uses of the sea space, should also be considered
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before a licence is granted (Anon. 2005). Thus, even though municipal
spatial planning must assess and make trade-offs between different in-
terests, further trade-offs will take place in the subsequent site licencing
process, where the licencing authority must also consider the need for an
environmental impact assessment (EIA) (FOR-2017-06-21-854). EIAs
are rarely made (Robertsen et al., 2016), as the site licence applications
are generally considered to provide enough information together with
the SEA from the spatial planning process. This underlines the impor-
tance of the SEAs when considering the impacts of aquaculture.

3. Case studies

The regional authorities in Troms county initiated a project in 2012
to facilitate municipal planning in the region. This resulted in four
intermunicipal planning processes undertaken during the years
2013-2016, involving 22 of the county’s 23 coastal municipalities (see
Fig. 1). Troms is thus an interesting case for comparing different plan-
ning processes, as they were performed simultaneously with the same
regional goals, guidelines and support, yet with different practical ap-
proaches, including when it comes to the SEA. We have chosen to focus
on the two largest processes in terms of the number of involved mu-
nicipalities, sea space and aquaculture sites: the Mid and South Troms
and Tromsg region planning processes.

Together, these processes demonstrate different aspects of planning
practices in Norway. The Mid and South Troms process has been hailed
as very good and effective. Central actors in the organisation and
administration of the process have been invited to conferences around
the country to share their experiences, and new coastal zone planning
processes are based on their approaches and methods. The Ministry
responsible for the Planning and Building Act have called it a “good
example of how municipalities can cooperate on a plan and solve joint
planning challenges in an area needing high competence and good plan
capacity” (our translation) (KMD 2020), and it is thus considered “state
of the art” in Norwegian coastal zone planning. The Tromsg region SEAs,
plan descriptions and maps were done by a consulting firm that has
conducted many SEAs around Norway, meaning that their approach and
praxis are likely found in many coastal planning processes around
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Fig. 1. Case Area. Four intermunicipal planning processes were undertaken in Troms County during the years 2013-2016. Our selected case studies, the Mid and
South Troms and the Tromsg region are depicted in pink and red, respectively. Map sources: Geonorge and Nofima. (For interpretation of the references to colour in

this figure legend, the reader is referred to the Web version of this article.)
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Norway.

3.1. Case 1: Mid and South Troms

The Mid and South Troms (MST) planning process consisted of 13
municipalities with a total population of around 55 000. While most
municipalities had around 3000 inhabitants, two had less than 1000 and
the two largest 25 000 and 11 000. The total size of the planned sea area
was around 3800 km?, of which more than 25% belonged to one mu-
nicipality. At the start of the planning process, 70 000 tonnes, or around
50% of the salmon produced in the county, came from these 13 mu-
nicipalities. They had 85 approved aquaculture localities, of which 61
were for salmon. Aquaculture directly employed 391 people in the core
activity, and there were 490 registered fishers.

The background for the intermunicipal plan was described as the
increasing use of sea space and resulting rise in conflict levels. This was
not only limited to marine industries such as aquaculture and fisheries,
which are both prominent in this area, but also included recreational
use. The stated purpose of the plan was to provide marine industries
with opportunities to increase value creation following the principle of
sustainable development (Kystplan MST, 2015). Aquaculture was ex-
pected to increase, and 109 aquaculture areas were proposed as estab-
lished or expanded. Of these, 101 were for salmon (41 new and 60
expansions/adjustments of existing localities), and the rest for cod (6),
shellfish (1) or other species (1). The average number of aquaculture
areas proposed per municipality was 8.5, ranging from 23 to 2 for in-
dividual municipalities (standard deviation 5.5).

The SEAs of individual aquaculture areas were conducted by indi-
vidual planners in each municipality, based on an agreed-upon method
developed during the planning process. In interviews it was told how the
planners had several meetings concerning the methodology and how to
apply it, to achieve high consistency in how the assessments were done
across the municipalities. The SEA covered 22 different themes, organ-
ised under four main categories: nature’s diversity, environment and
pollution, cultural heritage, and society. For every proposed aquaculture
area, the SEA assessed each of the 22 themes, estimating the associated
value, the potential impact of a proposed initiative, and the overall
consequence. Value, impact and consequence were assessed based on
ordinal scales, ranging from O to 3 (i.e. “non-relevant” to “very high or
high”) for value and —3 to +3 (“large or very large negative” to “large or

Table 1
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very large positive”) for impact, while consequence was determined as a
function of value and impact. However, as Table 1 shows, not all themes
were evaluated on the same scale. The scores for each theme were set
based on either subjective evaluation, e.g. potential implications for
priority species such as wild salmon, or predefined criteria, e.g. the
number of jobs gained/lost associated with an establishment (1-3 jobs
gained equals a positive impact of 1, 3-7 jobs an impact of 2, and more
than 7 an impact of 3, with the converse being the case for jobs lost).

In line with regulations, the SEA included a risk- and vulnerability
analysis (RVA) for each aquaculture area, covering six topics: landslide/
foundation, weather, icing, industry, traffic, and “other”. The RVA was
based on a risk matrix, assessing the risk as a function of probability and
consequence on a scale of 2-9.

The SEA recommendation was to allow 89 of the proposed aqua-
culture areas and disallow 20. Subsequently, the politicians changed
these by turning down 8 of the SEA recommendations, and on the other
hand, allowed five of the areas that were not recommended in the SEA
(Supplementary material, Tables 8 and 9).

3.2. Case 2: The Tromsg region

The Tromsg region coastal planning process was for five munici-
palities with a total population of around 88 000, of which 70 000 lived
in Tromsg, the largest city in North-Norway. The other municipalities
had between 2000 and 6500 inhabitants. The total size of the planned
sea area was about 5100 km?, of which almost half belonged to one of
the municipalities. The municipalities had 22 approved aquaculture
localities in 2015, all for salmon. The number of persons employed
directly in the core aquaculture activity in 2014 was between 80 and
200, and the number of registered fishers where 642.

The background for this plan was also stated to be the increasing
competition and conflict levels in the coastal zone, as well as the
resulting need for good regulatory tools for the municipalities. The
purpose was to accommodate industrial development, while taking the
non-commercial interests into consideration (Kystplan T-REG 2015a). A
total of 34 new or expanded aquaculture areas were proposed in this
plan. Of these, 33 were for salmon (31 new and two expansion of
existing locality) and one for cod. Two proposed aquaculture areas that
were located very closely were treated as one case in the SEA, although
there were individual decisions on them. The average number of

Impact assessment themes for Mid and South Troms, and whether a clear rule was used for setting value and impact score.

Main Theme Code sub-theme Sub-theme Value Impact Clear scoring rule?”
Value Impact
ND Nature’s diversity ND1 Stocks of anadromous salmonid fishes 0-3 -3-0 Y Y
ND2 Spawning areas 0-3 —-3-0 Y Y
ND3 Nature conservation areas 0-3 —-3-0 Y N
ND4 Important nature types 0-3 —-3-0 Y N
ND5 Prioritized species 0-3 -3-0 Y N
ND6 Other N/A N/A N/A N/A
EP Environ-ment and pollution EP1 Pollution - Aquatic environment 1-2 —-3-+3 Y N
EP2 Noise/light 0-3 -3-0 N N
EP3 Emissions of greenhouse gases N/A -3-+3 N/A N
CH Cultural heritage CH1 Sami natural and cultural foundation 0-3 —-3-+3 P N
CH2 Other cultural heritage and cultural environment 0-3 -3-+3 P N
CH3 Landscape and aesthetics (incl. Geology) 1-3 -3-43 N N
SoC Society SOC1 Outdoor areas and activities 0-3 —-3-+3 P N
SOC2 Fishing areas 0-3 -3-0 N N
SOC3 Aquaculture areas 0-2 —-3-0 N Y
SOCc4 Industry and employment 0-3 —-3-+3 N Y
SOC5 Impact on competitive conditions 0-3 -3-43 N N
SOC6 Ports, fairway 0-3 —-3-0 N N
SOC7 Defense (military) 0-3 —-3-0 N N
S0C8 Transport safety and needs 0-3 -3-0 N N
SOC9 Other citizen interests, children and youth 0-3 —-3-0 N N
SOC10 Relationship to municipal plan/other development strategy 0-3 0-3 N N

# From our assessment, see first part of the Results section. Y = Yes, P = Partly, N = No, N/A = Not applicable.



E. Mikkelsen et al.

proposed aquaculture areas per municipality was 6.8, ranging from 22
to zero for individual municipalities (standard deviation 9.2).

The planning process was managed by a person from a consultancy
firm, who carried out elements of the process such as the impact
assessment. For each of the proposed aquaculture areas, the SEA covered
14 themes, as shown in Table 2. The first five themes (Cultural heritage;
Nature’s diversity; Outdoor recreation; Landscape; Fisheries) were
assessed based on the methodology proposed in the Norwegian Public
Roads Administration Guidelines V712 with value, impact and conse-
quence described according to ordinal scales. The remaining nine
themes were given a verbal description only. Some were explicitly said
to not be very relevant for area-use at sea, but were included as they had
been in the plan programme, including Public health and Children and
youth’s formative conditions (Kystplan T-REG 2015b; 6)

In the Tromsg region SEA and RVA, no numerical values were used
for “value” and “impact”. Instead, the SEA/RVA used the written des-
ignations (“small”, “medium”, and “large” for value, and “large nega-
tive” to “large positive” for impact). “Consequence” is described using
both written designations (“very large negative” to “very large positive™)
and minus- or plus signs. In our analysis, these were coded as numerical
values in same scale used in the Mid and South Troms SEA. Note that the
Tromsg region impact assessment did not explicitly include any positive
effects of aquaculture on employment, industry activity or regional
income.

The risk and vulnerability analysis in the Tromsg region focused on
three subjects: wind, high water, and landslides/avalanches. The
vulnerability pertaining to each subject was assessed as either small-,
medium-, very vulnerable, or not vulnerable.

The SEA recommendation was to allow 15 aquaculture areas and to
disallow 19. Subsequently, the politicians turned down four of the SEA
recommendations, and on the other hand allowed four of the areas that
were not recommended.

4. Methods

As stated in the introduction, core aspects of throughput legitimacy
include transparency and fairness (Franck 1995; Schmidt 2013; Schmidt
and Wood 2019). In the context of impact assessments and for the
purpose of this study, we regard transparency as pertaining to how clear
and explicit the knowledge base and methods used to assign scores are
presented, and also the clarity of the reasoning behind decisions (Soma
et al., 2016). The concept of fairness here relates to the consistency of
the SEA-process. Consistency can be understood both across geographies
or planning processes and procedurally through planning/SEA pro-
cesses. Across, it relates to how various proposed aquaculture areas are
handled within one municipality, how they are handled across munici-
palities, and also across different coastal zone planning processes.

Table 2
Impact assessment themes and scoring range for Tromsg region.
1A Theme Value Impact Consequence
CH  Cultural heritage 0.3 -3.3 -4.4
ND  Nature’s diversity 0.3 -3.3 4.4
OR  Outdoor recreation 0.3 -3.3 -4.4
LA Landscape 0.3 -3.3 -4.4
FI Fisheries 0..3 -3..3 4.4
Pollution and food security Verbal only
Public health Verbal only
Children and youth’s formative Verbal only
conditions

Climate adaptation
Transport needs, energy use and
-solutions

Verbal only
Verbal only

Sami natural and cultural foundation Verbal only
Noise and light Verbal only
Preparedness and accident risk Verbal only
Settlement and leisure buildings Verbal only
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Procedurally, it is that each step in the SEA process is consistent with
what has been observed and concluded in the previous steps.

For both, the consistency of the SEA process will relate to the
knowledge base used, how the value, impact and consequence of a
specific SEA theme is determined, how the administration comes to a
trade-off recommendation, and finally how the politicians come to final
decisions about the proposed aquaculture areas.

The document analyses of the data and methods used to assess
consequences for the different SEA themes of allowing aquaculture were
conducted based on the methodological descriptions of each coastal
zone planning process. The data sources listed in each SEA were clas-
sified depending on type (national guidelines, national public databases,
technical report or agency/expert input, public meeting or stakeholder
input), whether or not the content and origin of the data was trans-
parent, and whether it was produced independently of the coastal zone
planning process or as part of it. The SEAs” methodology descriptions for
setting value and impact scores were classified into whether the scores
would be set from clear, objective rules (classified here as yes, no or
partly), or conversely through discretionary judgements. The facilitation
and actual participation in the SEA processes by different groups are also
important for transparency (Ringholm et al., 2018) but was not included
in this study.

To analyse how consistent the trade-offs were across proposed
aquaculture areas in each coastal zone process, we tested the goodness
of fit of several statistical models each representing possible decision
rules for how the results of the impact assessment led to yes or no
conclusions regarding the proposed aquaculture areas. A better statis-
tical fit means that a larger proportion of the variation in the dependent
variable is explained from the variation in the explanatory variables.

The probit statistical method was employed, using STATA 15 (Sta-
taCorp 2017). Probit is used for regression analyses when the dependent
variable only has two possible outcomes, such as here (recommend/not
recommend, approve/reject) (Maddala 1992; 327). Both the logit and
probit methods are candidates for such analyses, but the difference be-
tween the results of them will be small, unless the samples are large with
many observations at the tails (op cit.). Here the samples are small.

Goodness of fit for probit analyses is not measured the same way as
for ordinary linear regression, which use R2. Instead, a pseudo-R? value
is used (McFadden 1974). Values of the pseudo—R2 between 0.2 and 0.4
are considered indications of very good model fits, similar to 0.7-0.9 for
the ordinary R? (Louviere et al., 2000; 55). If there is a high goodness of
fit, it means that priorities/trade-offs are consistent across the proposed
aquaculture areas.

The data from each coastal zone plan had to be analysed separately,
as the themes were different. We were interested in what were seem-
ingly differences in consistency between the two coastal zone planning
processes, and between SEA recommendations and political decisions.
For the MST data set, the following explanatory variables were tested
from the consequences score for the SEA themes: total sum of conse-
quence score, sum score per main theme, average score per main theme,
sum of consequence score with absolute value > 2 per main theme,
consequence score with absolute value > 2 per theme, score per indi-
vidual theme. For the latter, in particular, the number of observations
(proposed aquaculture areas) were low compared to the number of
explanatory variables, but we ran the analyses, nevertheless. For the
Tromsg Region data set, sum consequence score, consequence score per
theme with absolute value > 1.5, and score per individual theme were
tested. We chose different thresholds (2 for MST and 1.5 for Tromsg
Region) based on the differences in colouring scheme in the Ias, the
resulting number of available observations, and results of probit
regression analyses. Also, the risk and vulnerability analysis (RVA) was
used as an explanatory variable in the regression analyses. The data for
value, impact and consequence in the impact assessment are from the
plan documents. They were punched into an Excel-file and then checked
back from the data file against the data in the documents.

For procedural consistency we analysed the verbal summaries of the
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SEA for each individual proposed aquaculture area and compared their
content with the individual SEA theme consequences scores to identify
any discrepancies and systematic bias. A discrepancy was noted when
the verbal summary had not mentioned a SEA-theme that had a non-zero
consequence score, or it was mentioned qualitatively wrong. For
example, if the verbal summary stated that “there is no expected
consequence on landscape”, but the consequence score for “Landscape
and aesthetics” is “-2”, then the verbal summary has presented the
consequences of allowing aquaculture in the area as less negative
(effectively, more positive) than the conclusion from the process of
setting the SEA theme score. We then searched for patterns in discrep-
ancies, overall and related to the administrative recommendations. For
Mid and South Troms the analysis was also done by municipality, but
not for the Tromsg region. For the latter, all impact assessments were
done by one person, and for three of the five municipalities there were
respectively two, one and zero proposed aquaculture areas. The use of
the information sources and the actual setting of value and impact scores
also forms part of the procedural consistency, but this has not been
evaluated here.

Interviews with several participants in the planning processes have
been performed. These have not been used explicitly as data but form
part of our contextual understanding for designing and interpreting the
analyses done here, together with documents produced in the planning
processes.

5. Results

5.1. The knowledge base and methods for setting value, impact and
consequence scores

Both SEAs contain a table showing which data sources have been
used for assessing the different themes. The tables, however, list only the
name of the data source, and not exactly what data has been used. For
example, the SEA lists the name of larger databases, but does not specify
which dataset or datasets from said database have been used. Nor is
there any explicit consideration regarding how the original data was
gathered. For this, it is necessary to go back to each individual source.
The same is true for public meetings and stakeholder information. The
SEAs are not clear on exactly what kind of information public meetings
resulted in nor how that knowledge has influenced the process.

The two SEAs list a similar overall number of data sources and a
similar set of data sources, as Table 3 shows (see Table 10 in Supple-
mentary material for details). National database is the type listed most
often by both SEAs. Overall, data sources that are created outside the
planning process, namely guidelines, national databases and technical
reports, are listed more often than public meeting/stakeholder input.
For the Mid and South Troms SEA, public meetings or stakeholder input
are listed as data sources twice as many times as for the Tromsg region
SEA. This type of data source is used for the same types of interests/

Table 3
Number of times different types of data sources are listed in the SEA method-
ology descriptions.

Data source Mid and South Troms  Tromsg region

Public guidelines and plans 4 5
National database 26 24
Other 0 7
Public meeting/Stakeholder input 10 5
Technical report or agency/expert input 6 10
Total 46 51

consequences of aquaculture in the two SEAs, namely fisheries, land-
scape and outdoor recreation. For Mid and South Troms, it is also spe-
cifically used for consequences on aquaculture, other industries and
other citizen interests. The “Other” data source category includes
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sources that did not fit into the other categories or could not be classified
based on the description of the source.

For the Mid and South Troms SEA, out of the 22 themes, only six had
value-scores based on a clearly stated rule, and for three this was only
partly so (Table 1, 2nd column from right). These were themes under
Nature’s diversity (ND1-5) and Pollution and aquatic environment (EP1).
The scoring was based i.a. on the distance in kilometres from a potential
aquaculture area to salmon-spawning rivers (ND1) and the importance
of a salmon river or a type of area or resource based on national registers
(local, regional or national importance) (ND1-5). For impact, only four
themes are scored with a clearly stated rule (Table 1, outer right col-
umn): Anadromous wild fish stocks (ND1), Spawning areas (ND2), Aqua-
culture (SOC3) and Industry and employment (SOC4). The rules are based
on i.a. the number of new jobs expected if aquaculture is allowed in an
area (SOC4), and the distance to or percentage area overlap (ND2).
Thus, for most themes discretionary judgement was used when scoring
value and impact. Only two themes had clearly stated scoring rules for
both value and impact, meaning that the consequences scores in turn
were based only on clear rules and not on additional discretionary
judgements.

For the Tromsg region SEA, the value and impact scores for the five
themes assessed on an ordinal scale were based on the methodology
proposed in the Norwegian Public Roads Administration V712 hand-
book. The handbook states that the assessment should base itself on
national goals and guidelines, including the European Landscape
Convention, the Planning and Building Act, and white papers on the
governments’ environmental politics. The handbook also provides
criteria for assessing the value of a theme as low, medium or high, but
while this provides some degree of guidance for scoring, it must still
largely be based on the practitioner’s own judgement. For impact
scoring, the handbook provides some guiding principles for what should
be considered when setting a score, but little on what constitutes a small,
medium or large impact. Thus, much seems to have been left to the
discretionary judgement of the consultant.

5.2. Trade-off decisions

The consistency of the decisions on whether to recommend or allow
aquaculture is assessed as a goodness of fit for different models repre-
senting possible decision rules. These are shown in Table 4 for the SEA
recommendations and Table 5 for the political decisions.

For Mid and South Troms (MST), we tested six different statistical
models of how the scores on SEA themes could matter for the SEA rec-
ommendations and political decisions, as indicated in Tables 4 and 5. In
model #1 the independent variables from the SEA were the sum of
consequence scores for all themes. In model 2 the independent variables
were the sum of consequence for each theme group (Nature’s diversity
(ND), Environment and pollution (EP), Cultural heritage and environ-
ment (CH), and Society (SOC)). In model 3 they were the average
consequence score per theme group. In model 4 they were the sum of
consequence scores equal to or larger than 2 and equal to or smaller than
—2, for each theme group. In model 5 it was the consequence scores for
individual themes that were either equal to or larger than 2, or equal to
or smaller than —2. In model 6, the consequence scores for all IA themes
were included. For the SEA recommendations, model 5 gave best fit, as
indicated by the higher pseudo R? score (Table 4). Several variables
(themes) were omitted from the analysis of this model by STATA, as they
had no or few observations. For the political decisions, models 5 and 6
have a similar fit (same pseudo-R2 score), as Table 5 shows. Specific
values for Spawning areas for marine fish (ND2) and Outdoor recreation
(SOC1) predict success or failure perfectly for quite a few observations.

For the Tromsg region, only three models were investigated, as

T

1 They included hiking maps, “tourist fishing”, “physical activity”, “universal
design” and “noise”.
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Table 4

Goodness of fit for SEA recommendations.

Table 5
Goodness of fit for political decisions.
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#  Model pR? Notes MST pR? Notes Tromsg #  Model pR? Note MST pR? Note Tromsgp
MST Tromsg MST Tromsg
1 Sum 0.04 0.002 Sum 1 Sum 0.12
Consequence + consequence > Consequence +
RVA —1.5 predicts RVA
data perfectly 2 Sum 0.23 n.a.
except for sum Consequence per
consequence = theme group +
= 1.5. Sum RVA
consequence 3 Average 0.23 n.a
omitted. 16 Consequence per
observations theme group +
used effectively. RVA
2 Sum 0.10 n.a. 4 Sum of 0.29 EP #0 predicts n.a.
Consequence Consequence success perfectly,
per theme above a threshold so omitted, with 1
group + RVA per theme group observation. 109
3 Average 0.23 n.a + RVA observations used
Consequence effectively.
per theme 5 Consequence 0.52 Predicts success or 0.71 7 successes
group + RVA above threshold, failure perfectly if completely
4 Sum of 0.27  EP#O0 predicts n.a. for each theme + #0, so omitted (# determined
Consequence success RVA of obs dropped):
above a perfectly, so ND2 (7), EP1 (1),
threshold per omitted. 109 SOC1 (8), SOC5
theme group observations (1), SOC9 (1).
(>2o0r <-2) + used effectively. Dropped due to
RVA collinearity: ND6,
5 Consequence 0.42 Predicts success CH #0 predicts EP2, EP3, CH1,
above threshold, perfectly if #0, failure perfectly, SOC8. 92
for each themes so omitted (# of so omitted, with observations used
+ RVA obs dropped): 7 observations. effectively.
ND2 (7), EP1 27 observations 6 Consequence for 0.52 Predicts success or 0.30
(1), SOC3 (3), used effectively. each theme + failure perfectly
SOC5 (1), SOC6 Convergence not RVA if#0, so omitted (#
(4). Predicts achieved. 8 of obs dropped):
data perfectly so failures and 13 ND2 (7), EP1 (1),
omitted: successes SOC1 (8), SOC5
SOC9>0 (4). completely (1), SOC9 (1).
Dropped due to determined. Variables omitted
collinearity: due to collinearity:
ND6, EP2, EP3, ND6, EP2, EP3,
CH1, SOC8. 90 CH1, SOC8. 92
observations observations used
used effectively. effectively.
3 successes
completely
determined. almost perfectly predicted the SEA recommendation. This means the
6 C°“;eﬁue“ce for Pre?‘“tls S}}“ess 0.77 correlation with the SEA recommendation was almost perfect. However,
eR?/CA theme E:Z;tttye:i (io;f the pseudo R2 value for model 6 also signifies a very high degree of

obs dropped):
ND6 (1), CH1 (1)
EP3 omitted due
to collinearity.
108
observations
used effectively.
No solution. 17
failures and 91
successes
completely
determined.

pR2 = pseudo R2 N.a. = not applicable.

indicated in Tables 4 and 5. This was since the SEA for Tromsg only had
5 individual themes with quantitative/ordinal data and no theme
groups. Model 1 is similar for Mid and South Troms, model 5 uses the
themes with score < —1.5 or >1.5, and model 6 included the score of
each of the five themes with numerical (ordinal) scores, including Na-
ture’s Diversity (ND). For the SEA recommendations, model 6 has
seemingly a better goodness of fit than model 1, as the pseudo R2 value
is much higher. However, for model 1 the Total consequence variable
was omitted from the analysis by STATA, as a value below minus 1.5

correlation. Model 5 did not converge to a solution but had many
completely determined outcomes. For the political decisions, model 5
with consequence scores above the threshold for each theme best ex-
plains the data, with a very high goodness of fit.

The statistical analyses to investigate how consistently actual trade-
off decisions have been based on the consequence scores of the SEAs for
the proposed aquaculture areas does not give absolutely clear answers
but require interpretation. For several of the probit analyses some SEA
themes were omitted as explanatory variables by the software, as
particular values for them perfectly predicted the administration’s or
politicians’ yes or no to the proposed aquaculture areas. When this
concerned only one, two or three decisions on proposed aquaculture
areas, it could well be random, but when it holds for many areas it be-
comes more likely that it signifies a decision rule — but only if what it
predicts is reasonable for that theme. Our most important indicator for a
decision rule was, however, that the statistical analysis of it gave a high
pseudo R? (pR?) value. For some of the models the probit analysis did
not converge/gave no solution, which could be expected as the ratios of
explanatory variables to observations were low there.

The decision-making rule that best explains the conclusions on the
proposed aquaculture areas differs between the two SEAs. For the SEA
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recommendations for the Mid and South Troms region and the political
decisions in both SEAs, it seems to have been based on consequence
scores above a threshold for all themes. For the SEA recommendation
concerning the Tromsg region SEA, it seems clear that the external
consultant based the decisions on the sum of consequence scores.

5.3. Verbal summaries

For Mid and South Troms, 108 of the 110 verbal summaries for the
proposed aquaculture areas had discrepancies with the SEA theme
scores (Supplemental Material Fig. 4). The average number of discrep-
ancies per proposed aquaculture area was 4.3, while the highest was 13.
Ninety percent of the discrepancies in the verbal summaries made the
consequences seem less negative/more positive than the theme scores
indicated, and conversely, ten percent of the discrepancies made the
consequences seem more negative/less positive. The themes for which
the scores most often were misrepresented in the verbal summaries were
NM1 Stocks of anadromous salmonid fishes (65% of the verbal sum-
maries had discrepancies), NM2 Spawning areas (38%), and KM3
Landscape and aesthetics (35%). All themes except one were summar-
ised wrongly once or more.

Looking at the pattern of discrepancies for each municipality in Mid
and South Troms, all municipalities have one or several themes for
which the majority of the verbal summaries have discrepancies (Sup-
plemental Material Fig. 4). For example, municipality 1903 have dis-
crepancies for 78% (= 18 out of 23 proposed aquaculture areas) for the
first theme NM1 (Stocks of anadromous salmonid fishes), 78% for theme
KM3 (Landscape and aesthetics), 100% for theme SF8 (Transport and
safety), and so on (Supplemental Material Table 11). While almost all
municipalities have more than 49% discrepancies for the NM1-theme,
for the other themes it is only a minority or a few municipalities that
have that large proportion of discrepancies. All municipalities have
however at least one theme where there is discrepancy between the
verbal summaries and the SEA theme scores for 50% or more of the
proposed aquaculture areas.

There does not seem to be an obvious pattern across the munici-
palities in Mid and South Troms in how the discrepancies in verbal
summaries vary with the administrative recommendations (“no”, “yes”
or “yes, if..”). This goes both for the count of discrepancies per aqua-
culture area and if the bias in the discrepancies is more positive or
negative between the aquaculture areas that have different adminis-
trative recommendations (Supplementary material Tables 12 and 13).

For the Tromsg region, 19 of the 34 verbal summaries had dis-
crepancies (Supplementary Material Fig. 5). The average number of
discrepancies per proposed aquaculture area was 0.8, while the highest
was two (Remember that while Mid and South Troms had 22 SEA
themes, the Tromsg region only had five themes with scores). All the
discrepancies made the consequences for the proposed aquaculture
areas look less negative than the SEA theme consequence scores indi-
cated. The themes for which the scores most often were misrepresented
in the verbal summaries were Landscape (24% of the verbal summaries)
had discrepancies), and Nature’s diversity and Cultural heritage (both
21%). All themes were summarised wrongly two times or more. The
analysis for the Tromsg region was not split up between municipalities,
as explained in the Methods chapter. There is no obvious pattern in the
discrepancies between the aquaculture areas that were administratively
recommended and those that were not (Supplementary Material Fig. 5).

The verbal summaries did not concentrate on the SEA themes with
extreme scores, not for the two SEA processes taken as a whole, and not
for individual municipalities in Mid and South Troms (Supplementary
material Tables 14 and 15).

6. Discussion

What do the results reveal about transparency and consistency in the
coastal zone planning and SEA processes we have studied? How does

Ocean and Coastal Management 225 (2022) 106150

choices and practices for the SEA processes seem to affect the trans-
parency and consistency? Could transparency and consistency in the
SEAs be improved, and if so, what are the trade-offs involved?

6.1. Transparency

As earlier stated, we conceptualize transparency as pertaining to how
clear and explicit the knowledge base and methods used to assign value
and impact scores are formulated, as well as the clarity of the reasoning
behind trade-off decisions.

The two SEAs utilise similar sets of knowledge sources, based on the
lists that each SEA has for this. The transparency on this is still limited,
as the sources are big databases or reports, and it is not specified in detail
which data from them that is used. The lists are dominated by data
sources prepared by experts and sector authorities outside of the SEA
processes. For this kind of data, it should normally be easy to verify their
origin and the methods used to produce them. As such, extensive use of
“external data” should support the transparency of the SEA processes.
However, there can be transparency issues also with the use of external
data. Verifying the origin of the data and the methods used to collect and
synthesise them requires going back to the original source as this is not
clearly stated in the SEAs. Data sources such as national databases or
expert reports can also themselves become “black boxes”, where the
inner workings of how the data has been produced and interpreted
might be hidden (Latour 1987).

As many municipalities lacks capacity for planning (NIVI Analyse
2014) and since there are limited opportunities for generating data
within a planning process, readily available data in public, national
databases, can be useful (Kvalvik et al., 2020). Getting more information
will give decision-makers a broader knowledge base to form their de-
cisions and can plug identified knowledge gaps. Some themes do how-
ever depend on local perceptions more than others, like the local
importance of a recreational area and how an aquaculture establishment
can impact local businesses and industries. The local significance of an
area can of course be mapped with standardised methods and made
available in national databases, like it has been done for e.g. areas used
for outdoor recreation (Norwegian Environmental Agency 2014). Some
national databases also contain a mix of both stakeholder input as well
as technical surveys conducted by agencies or experts, such as the
Directorate of Fisheries’ data on the use- and importance of fishing
areas.

Due to limited resources and time constraints on the planning and
SEA process it might not be possible to collect new local data if the
available data is insufficient. Public hearings or meetings might then be
the best alternative for gathering such information. However, as with
external data, the issue of black boxes pertains to data gathered locally
as well. It may not be clear how information from public meetings have
been used in a SEA, nor how data was produced in public meetings or
stakeholder consultations despite there being minutes and reports from
those meetings. This points towards a paradox, where the transparency
of the process can actually be reduced by presenting more information
and more knowledge sources, even if the presentation itself is clear and
explicit. That is, if the extra information and knowledge sources are in
effect black boxes, and also if it becomes difficult to “navigate the
mountains of data available” (Héritier, 2003 in Schmidt and Wood
2019).

The choice of number of SEA themes can also affect transparency.
The knowledge sources are in both our cases presented linked to indi-
vidual SEA themes. With many themes, the description of related
knowledge sources and data will tend to be more detailed and specific
than when there are few SEA themes. This in itself increases trans-
parency, but the increased complexity with many themes and details on
knowledge sources may also here be hard to penetrate for some, thus
reducing transparency. Comprehensiveness and complexity often go
hand in hand, and with potentially opposite effects on transparency. The
effects on experienced transparency will also differ between individuals
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or groups. Differences in resources and ability to comprehend infor-
mation affects the transparency of the process for some, and also the
power dynamics between authorities, companies and civil society (Soma
et al., 2016).

The transparency on how value, impact and consequence scores are
set in the two SEAs differ. Both rely on discretionary judgements to a
large degree, but the Mid and South Troms SEA document has more
explicitly stated rules for this than the Tromsg region SEA. We learned
from interviews that the group involved with the Mid and South Troms
process spent much time and effort to ensure consistent score-setting
across the municipalities. With 13 different planners performing the
SEA this was considered necessary. Making standardised explicit scoring
rules was one way to try to achieve this, and it had transparency as a
biproduct. For the Tromsg region, it was only referred to a national SEA
manual for the scoring. With only one person doing the SEA for all the
proposed aquaculture areas there, it should not be necessary to present
the scoring method in the SEA document to achieve consistency, but by
not including a detailed description of the scoring method the Tromsg
region SEA becomes less transparent than the other SEA process.

None of the SEA documents present any description of criteria for
recommending or not recommending a proposed aquaculture area. This
is seemingly totally up to the discretion of the persons doing the SEA. A
lack of clearly explained methods in the SEA document for setting scores
and widespread use of discretionary judgement without specification of
why or how this has been done, make the decision-making little trans-
parent. Whether more detailed and explicit descriptions of scoring and
decision-making add “weight” to administrative recommendations is an
interesting question.

6.2. Consistency

Consistency in this study relates to how consistent decision rules
have been applied across different aquaculture localities and munici-
palities, and how consistently steps in the SEA process have followed
from previous steps. Consistency here is connected strongly to fairness,
in the sense that for processes to appear legitimate, rules and regulations
should apply equally to all (Franck 1995; Schmidt and Wood 2019). In
the context of SEAs, “consistency is critical to ensuring the quality of
SEA decisions” (Noble 2004) and a lack of consistency can potentially
“disturb the credibility of the technical exercise and hinder the overall
understanding of SEA by the stakeholders” (Fidélis et al., 2016). The
results indicate the difficulty associated with achieving consistency in a
process sat at the nexus of science and policy (Gao et al., 2013) and
where practitioners and politicians must balance both national and local
concerns.

The statistical analyses of how consistently the administrative rec-
ommendations for proposed aquaculture areas were based on the
consequence scores of the SEA themes, indicate that the recommenda-
tions for the Tromsg region were clearly more consistent than those for
Mid and South Troms. It may not be surprising that trade-offs done by 13
different people, as for Mid and South Troms, are less consistent than the
ones done by a single person. When the final coastal zone plans were
decided by the municipal councils some of the administrative recom-
mendations were however overturned. For the Tromsg region, the po-
litical decisions went against 24% of the recommendations, and for Mid
and South Troms 12%. The more consistent SEA recommendations for
the Tromsg region were thus changed twice as often as the less consis-
tent SEA recommendations of Mid and South Troms.

This begs the question of whether the municipal planners of Mid and
South Troms adjusted their trade-off decisions to counter shortcomings
in the relatively stringent assessment system to make their recommen-
dations better reflect local conditions? The 13 planners presumably
knew their municipalities and local conditions better than the consultant
knew local conditions in the Tromsg region. Their proximity to the
context could have given them the knowledge and confidence to adjust
trade-offs accordingly.
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This points to a similar paradox as for transparency. Measures to
increase one type or aspect of consistency may reduce another. While
standardized rules for setting values, impacts and consequences can
provide consistent results across municipalities and processes, they may
fail to adequately reflect the local context. If local considerations are not
valued or traded off in accordance with local perceptions due to too
stringent methods, this might reduce the legitimacy of the decisions
made, regardless of the degree of consistency it provides across
municipalities.

That practitioners use their experience and knowledge of and prox-
imity to the context when taking decisions regarding both methods and
assessments should be expected following the idea that planning cannot
be fully rational and value-free (Zhang et al., 2018). It has even been
argued that undermined discretion can counteract the interests of the
public (ibid). In this view, the practitioner not only has the possibility,
but also the responsibility to use their judgement in the “interest of the
public”. This, however, raises the central question of what the norms and
values the judgements are grounded in.

Clear and explicitly stated decision-rules enhance transparency and
facilitates consistency across geographies and SEA processes but can
hinder decisions in being consistent with local contexts. Clear decision-
rules may also be difficult to design if there are many themes, as it be-
comes more difficult to determine how consequences for many different
themes should be weighed against each other. On the other hand, with
few, and then necessarily broader SEA themes, it will be more difficult to
assess information, values and impacts for each theme. More must be left
to the discretion of the persons doing the SEA, and this aspect will be less
transparent than with many themes.

In interviews it was said that there was proximity between local
politicians and municipal planners responsible for the SEAs. Can local
politicians have influenced the planners’ recommendations? Whether
this has contributed to the lower consistency observed for Mid and South
Troms compared to for the Tromsg region is not possible to conclude
from our data. That different types of proximity can facilitate both
benevolent discretion and potentially distort what is meant to be pro-
fessional advice also makes the interaction between transparency and
consistency in SEA processes evident. Our statistical analyses indicate
that also the political decisions for the Tromsg region were more
consistent than the political decisions for Mid and South Troms. The
municipal councils have however not necessarily made all decisions on
proposed aquaculture areas of their own will. Different state authorities
made formal objections to the draft plans, and these must be resolved
before the plan can be valid. If negotiations between the municipality
and the authority behind the objection does not resolve it, the ministry
in charge of planning will decide.

When we have tried to assess the consistency of the trade-offs made
in the two SEAs, we have not distinguished between national and
regional interests on the one hand, and “pure” local or municipal in-
terests on the other. It could be that the administrative recommenda-
tions for Mid and South Troms appear less consistent because local
interests are considered differently in the different municipalities. Local
valuation of purely local interests can, and often will, differ between
municipalities. National/regional interests, however, should arguably
each be traded off consistently with other national/regional interests
across municipalities for efficient resource use. There is, of course, also
the possibility that municipal planners have emphasised national and
regional interests differently in their trade-offs. To increase consistency
in the trade-offs of national and regional interests, one solution might be
to call for authorities other than the municipalities to oversee the trade-
offs. This is to some extent what different state authorities did through
their formal objections to the draft plans. However, the municipal self-
rule has been strengthened in Norway recently (Hersoug et al., 2021),
through changes to the Norwegian Constitution from 2016 (§49), to the
Municipalities’ Act from 2020, and through government instructions to
state sector authorities. Hence, it is unlikely that the municipalities’
power in coastal zone planning will be reduced any time soon in
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Norway.

Our analyses also indicated which decision-making rules that most
likely were followed when administrative recommendations were made.
For the Tromsg region it seemed quite clearly based on the sum of
consequences scores, and for Mid and South Troms the statistical ana-
lyses indicated that it was based on themes with high consequences
scores (in absolute value). There can be challenges with both of the
decision-making rules mentioned above. The most fundamental concern
relates however to both decision-making rules, and is whether the scores
for the different themes actually are comparable (Strand 2014). Ife.g. a
“+2” consequence score for one theme is something very different from
a “+2” consequences score for another theme, neither aggregation or
comparison of them make much sense. We have not seen this point being
problematised in the two SEA processes we have studied.

If only large consequences determine trade-off decisions, there is a
risk of significant aggregate consequences across many areas being
ignored for themes with relatively small consequences at each aqua-
culture area. On the other hand, basing the decision on the sum conse-
quence score ask the question of whether the SEA scoring methodology
can sufficiently consider individual themes of very large importance,
which should trump practically all other interests. When the possible
range for scoring is limited, as it was here, even if such a theme receives
a maximum score (positive or negative) the conclusion based on sum
consequence scores could go the other way. In practice, this may not be a
problem, as there are other mechanisms for assessing consequences,
such as sector authorities’ possibility for making formal objections
related to their specific areas of concern, be it e.g. nature conservation,
fisheries or cultural heritage. Still, if different coastal zone planning
processes and their associated SEAs use different decision-making rules,
this could in itself be a source of inconsistency for the trade-offs made
between different municipalities and planning processes.

We cannot know from our analyses if the decision rule indicated from
the statistical analyses were used consciously in Mid and South Troms.
We have not interviewed the planners about this. On the other hand, it is
not always that people are aware of what kind of rules are behind their
decision-making, and unconscious biases are common (Kahnemann
2011). Statistical analyses can potentially reveal such unconscious
processes. The content of the verbal summaries for the SEAs for each
proposed aquaculture area for Mid and South Troms could perhaps
indicate what the planners focused on when making their trade-off de-
cisions. If so, our analysis of the summaries does not support the findings
from the statistical analyses about the decision-making rule. The verbal
summaries did not stick to referring the extreme consequence scores. But
the planners could still have based their trade-offs on the extreme scores.

The analysis of the summaries did however show that their content
was biased compared to the SEA themes’ consequence scores. The biases
varied a lot between municipalities. Especially striking was how some
municipalities misrepresented the consequence scores for one or more
SEA themes for very many of the proposed aquaculture areas. There was
thus poor procedural consistency between the SEA themes’ consequence
scores and many of the verbal summaries. There were also some such
inconsistencies in the verbal summaries from the Tromsg region SEA,
but a lot less than for Mid and South Troms. One possible source for this
difference may have been the difference in number of SEA themes with
value, impact and consequence scoring. For the Tromsg region it was
five, and for Mid and South Troms it was twenty-two. While it should be
easier to consistently deal with SEA themes that are narrow and more
precise, which is more likely if there are many themes, it is clearly much
easier to summarise scores from five themes than for twenty-two. In
parallel to what we saw above about having many information sources
and data sets to relate to, having many SEA themes can also make it
difficult to keep track of everything. We argued above that compre-
hensiveness and complexity may go hand in hand and work in opposite
directions for transparency, and it seems the same may be the case for
consistency.

The pattern of discrepancies across municipalities in Mid and South
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Troms strongly indicate that the persons behind the verbal summaries
have their own specific biases or unconscious “blind spots”. It was
interesting to observe that the SEA theme that most often had discrep-
ancies in the verbal summaries was about the consequences on wild
salmon stocks. This has probably been the most prominent issue for the
consequences of Norwegian salmon farming the latter years, both in
media (Olsen and Osmundsen 2017) and for public management (NFD
2015). Maybe there can be a tendency for consequences that are very
obvious and pervasive to fall out of focus. Similarly, the Tromsg region
SEA did not even include jobs or income as an explicit SEA theme. It
must however have been implicitly included in the trade-off decisions,
or else there would be no reason to allow aquaculture as all the SEA
themes only included negative consequences. While we don’t know from
our analyses if the shortcomings in the verbal summaries or SEA themes
have affected the trade-off decisions, it seems clear that measures should
be taken to quality-assure against such blind spots in the presentation.
Even if the shortcomings have not affected the administrative recom-
mendations, they may have affected the political decisions based on the
SEA presentations, and also the public’s impression of the SEAs and thus
the legitimacy of the recommendations and final decisions.

This paper has considered the impact assessment and trade-off of
various impacts of aquaculture in Norwegian coastal zone planning.
While the actual impacts and details of the impact assessment process
are specific to aquaculture and governance in this Norwegian context,
the points made in the paper are applicable to a broader set of contexts
where impact assessments and trade-offs are to be performed. Some of
the points are relevant for practically any process where decisions are to
be facilitated and made on an assessment of a complex set of impacts.

7. Conclusion

The study has shown and discussed how different choices regarding
the elements that make up a SEA can affect transparency and consis-
tency. Transparency and consistency are important for the SEAs
throughput legitimacy. Transparency is key as it involves making the
“processes and procedures occurring within the ‘black box’ of multi-
level governance” (Schmidt and Wood 2019) more visible. Consis-
tency is important as it is key for fairness - that rules apply equally and
appropriately to all (Franck 1995; Schmidt and Wood 2019). This is
relevant across geographies and administrative processes and also
through the SEA processes, where steps in the processes should follow
logically and clearly from previous steps.

More comprehensive set-ups and descriptions will generally improve
transparency as it makes it easier to have precise descriptions, but the
added complexity that this brings also increases the risk for information
overload for some groups. This may impact groups’ power and influence
in the processes, and thus justice and legitimacy. Future research should
investigate how different groups experience and perceive this to help
balance between these two effects. It should also be analysed how it vary
with different SEA themes. We expect that there will be a lot of variation
between different cultural and socio-political settings.

More comprehensive SEA set-ups, that are presented clearly and
detailed, also facilitates consistency across geographies and SEA pro-
cesses, as does the use of data from national databases, expert reports
and similar that are collected independently of the planning process, as
well as standardized methods for assigning value and impact scores.
However, if the SEA documents simply refer to much information and
methods described elsewhere, and especially if these are grounded in a
certain degree of “scientific rigor”, this can reduce transparency as they
may in effect appear as black boxes for most stakeholders.

None of the SEA processes studied here had general descriptions of
how trade-off decisions were made, except to state that it was based on
the assessed consequences and the risk and vulnerability analyses. Thus,
it seemed to be totally up to the discretion of the planners, and the trade-
off decisions were little transparent, although some individual decisions
were explained by referring to consequence scores for individual
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themes. The analyses of the administrative recommendations in the two
SEAs indicate that they generally were based on different logics: One
based on the sum of consequence scores for all themes for each proposed
aquaculture area, and the other on the themes with extreme conse-
quence scores. Both have their limitations, as discussed above.

Being more explicit in the SEA process on how trade-off decisions
should be made would improve transparency and could improve con-
sistency both across individual cases within the SEA and wider across
geography and different SEA processes. But there are limitations to how
rigid this should be. Much room for practitioner discretion can be a
barrier to the transparency of the process, but also an avenue for inno-
vative solutions to problems (Zhang et al., 2018). Not all themes can be
easily valued through standardised rules, local conditions may vary too
much for standardized methods to capture that variation in a good way,
and relevant data may be limited (Mikkelsen et al., 2020).

Recognizing that SEAs are not just a rational and technical tool but
also a value-based and social process (Gao et al., 2013), discretion and
local adaptations should not be curtailed through exaggerated stringent
standardised methods. Such discretion can make the planning process
and trade-off decisions more in consistence with local conditions. Where
discretion and local adaptation is used, transparency should be
improved by clearly explaining why special kinds of assessments are
needed, as possible describing the assessments as explicitly as possible.
This comes in addition to having public hearings for SEAs and planning.

Verbal summaries of the SEAs for each proposed aquaculture area
may be especially important for the politicians’ decisions and for the
public’s understanding of the cases, since they generally will know the
individual SEAs less well than the bureaucrats that have made them. The
patterns of bias found in the cases here underscore that measures should
be taken to quality-assure verbal summaries and avoid that individuals’
blind spots lead to such biases in SEA processes.

Declaration of competing interest

The authors declare that they have no known competing financial
interests or personal relationships that could have appeared to influence
the work reported in this paper.

Acknowledgements

Funding for this research comes from the Research Council of Nor-
way (grant numbers 254850, 255767 and 294799), and the Norwegian
High North Research Centre for Climate and the Environment (FRAM
centre). Thanks to Egil Hogrenning, Nofima, for assistance with running
the statistical analyses, and to an anonymous reviewer for valuable
comments.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.ocecoaman.2022.106150.

References

Aanesen, M., Mikkelsen, E., 2019. Cost-benefit Analysis of Aquaculture Expansion in
Arctic Norway. Aquaculture Economics & Management, pp. 1-23.

Aksamit, C.K., Blakley, J.A., Jaeger, J.A.G., Noble, B.F., Westman, C.N., 2019. Sources of
uncertainties in environmental assessment: lessons about uncertainty disclosure and
communication from an oil sands extraction project in Northern Alberta. J. Environ.
Plann. Manag. 63, 317-334.

Anon, 2018. Konsekvensanalyser (Impact Assessments). Statens Vegvesen, hédndbok,

p. V712.

Anon, 2019. Konsekvensutredninger: anerkjent metodikk og databaser for innlegging av
data (Environmental impact assessments; acknowledged methods and databases for
data storage). Miljgdirektoratet.

Anon, 2020. Veileder om konsekvensutredninger for planer etter plan- og bygningsloven
(Guideline for Impact Assessments after the Planning- and Building Act). Ministry of
Local Government and Modernisation.

11

Ocean and Coastal Management 225 (2022) 106150

Backlund, P., Mantysalo, R., 2011. Agonism and institutional ambiguity: ideas on
democracy and the role of participation in the development of planning theory and
practice — the case of Finland. Plann. Theor. 9 (4), 333-350.

Bond, A.J., Pope, J., Retief, F., Morrison-Saunders, A., 2018. On legitimacy in impact
assessment: an epistemologically-based conceptualization. Environ. Impact Assess.
Rev. 69, 16-23.

Bonifazi, A., Rega, C., Gazzola, P., 2010. Strategic environmental assessment and the
democratisation of spatial planning. J. Environ. Assess. Pol. Manag. 13, 9-37, 01.

Directorate of Fisheries, 2020. Akvakulturstatistikk (Aquaculture Statistics). Available
from. https://www.fiskeridir.no/Akvakultur/Tall-og-analyse/Akvakulturstatistikk-t
idsserier. (Accessed 18 December 2020).

DKNVS, N.T.V.A., 2012. Verdiskaping Basert Pa Produktive Hav I 20150. Report from a
Working Group Appointed by Det Kongelige Norske Videnskabers Selskab (DKNVS)
and Norges Tekniske Vitenskapsakademi (NTVA). Trondheim, 2012.

Fidélis, T., Rosa, A.R., Albergaria, R., 2016. Developing an analytical framework to assess
the consistency of contents and terminology used by SEA reports for similar types of
plans. J. Environ. Assess. Pol. Manag. 18 (4).

Bennett, N. J., A. M. Cisneros-Montemayor, J. Blythe, J. J. Silver, G. Singh, N. Andrews,
A. Calo, P. Christie, A. Di Franco, E. M. Finkbeiner, S. Gelcich, P. Guidetti, S. Harper,
N. Hotte, J. N. Kittinger, P. Le Billon, J. Lister, R. Lopez de la Lama, E. McKinley, J.
Scholtens, A.-M. Solds, M. Sowman, N. Talloni-Alvarez, L. C. L.Ih, M. Voyer and U. R.
Sumaila (2019). Towards a sustainable and equitable blue economy." Nat. Sustain. 2
(11): 991-993.

FOR-2017-06-21. Forskrift om konsekvensutredninger (Regulation on Impact
Assessments). Ministry of Local Government and Modernisation and Ministry of
Climate and Environment. Oslo.

Franck, T., 1995. Fairness in International Law and Institutions. Oxford University Press,
New York.

Gao, J., Kgrngv, L., Christensen, P., 2013. The politics of strategic environmental
assessment indicators: weak recognition found in Chinese guidelines. Impact Assess.
Proj. Apprais. 31 (3).

Héritier, A., 2003. Composite democracy in Europe: the role of transparency and access
to information. J. Eur. Publ. Pol. 10 (5), 814-833.

Hersoug, B., Mikkelsen, E., Karlsen, K.M., 2019. Great expectations — allocating licenses
with special requirements in Norwegian salmon farming. Mar. Pol. 100, 152-162.

Hersoug, B., Mikkelsen, E., Osmundsen, T., 2021. What’s the clue; better planning, new
technology or just more money? - the area challenge in Norwegian salmon farming.
Ocean Coast Manag. 199.

Iversen, A., Asche, F., Hermansen, O., Nystoyl, R., 2020. Production cost and
competitiveness in major salmon farming countries 2003-2018. Aquaculture 522,
735089.

Johansen, U., Bull-Berg, H., Vik, L.H., Stokka, A.M., Richardsen, R., Winther, U., 2019.
The Norwegian seafood industry — importance for the national economy. Mar. Pol.
110, 103561.

Johnsen, P.F., Erraia, J., Fjose, S., Blomgren, A., Fjelldal, @., Robertsen, R., Nyrud, T.,
2020. Nasjonale Ringvirkninger Av Sjgmatnaringen I 2019, MENON-Publikasjon Nr,
98/2020.

Kahnemann, D., 2011. Thinking Fast and Slow. Farrar, Straus and Giroux.

KMD, 2020. Innsigelse Til Kommunedelplanen for Kystsonen I Lenvik Kommune (Formal
Objection to Municipal Plan for the Coastal Zone in Lenvik Municipality). Letter
from the Ministry of Local Government and Modernisation to the Office of the
County Governor of Troms, 9th August 2016.

Kgrngv, L., Thissen, W.A.H., 2000. Rationality in decision- and policy-making:
implications for strategic environmental assessment. Impact Assess. Proj. Apprais. 18
(3), 191-200. https://doi.org/10.3152/147154600781767402.

Kvalvik, I., Robertsen, R., 2017. Inter-municipal coastal zone planning and designation of
areas for aquaculture in Norway: a tool for better and more coordinated planning?
Ocean Coast Manag. 142, 61-70.

Kvalvik, L., Solas, A.-M., Sgrdahl, P.B., 2020. Introducing the ecosystem services concept
in Norwegian coastal zone planning. Ecosyst. Serv. 42, 101071.

Kystplan, T-REG, 2015b. Konsekvensutredning med risiko og sarbarhetsanalyse.
Interkommunal kystsoneplan for Balsfjord, Karlsgy, Lyngen, Malselv og Tromsg
(Impact Assessment with Risk and Vulnerability Analysis. Intermunicipal Coastal
Zone Plan for Balsfjord, Karlsgy, Lyngen, Malselv and Tromsg (Tromsg region).
19.8.2015.

Kystplan MST, 2015. Planbeskrivelse Kystplan Midt- og Sgr-Troms (Plan description
Coastal Zone Plan for Mid and South Troms). 27.8.2015.

Kystplan T-REG, 2015a. Planbeskrivelse Kystplan Tromsg-regionen (Plan Description for
the Coastal Zone Plan for the Tromsg Region), 19.

Latour, B., 1987. Science in Action: How to Follow Scientists and Engineers through
Society. Harvard University Press.

Louviere, J.J., Hensher, D.A., Swait, J.D., 2000. Stated Choice Methods: Analysis and
Applications. Cambridge university press.

LOV-2005-06-17-79 Lov om akvakultur (Aquaculture Act). Ministry of Trade, Industry
and Fisheries, Oslo.

LOV-2008-06-27-71 Lov om planlegging og byggesaksbehandling (plan- og
bygningsloven) (Planning and Building Act). Ministry of Local government and
Modernisation, Oslo.

Maddala, G.S., 1992. Introduction to Econometric®, second ed. Macmillan, New York.

Mantysalo, R., Saglie, I.-L., Cars, G., 2011. Between input legitimacy and output
efficiency: defensive routines and agonistic reflectivity in Nordic land-use planning.
Eur. Plann. Stud. 19 (12).

McFadden, D., 1974. Conditional logit analysis of qualitative choice behavior. In:
Zarembka, P. (Ed.), Frontiers in Econometrics. Academic Press, pp. 105-142.

Mikkelsen, E., Fanning, L., Kreiss, C., Billing, S.L., Dennis, J., Filgueira, R., Grant, J.,
Krause, G., Lipton, D., Miller, M., Perez, J., Stead, S., Villasante, S., 2020.


https://doi.org/10.1016/j.ocecoaman.2022.106150
https://doi.org/10.1016/j.ocecoaman.2022.106150
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref1
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref1
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref3
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref3
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref3
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref3
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref7
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref7
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref8
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref8
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref8
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref9
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref9
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref9
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref10
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref10
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref10
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref14
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref14
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref14
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref15
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref15
https://www.fiskeridir.no/Akvakultur/Tall-og-analyse/Akvakulturstatistikk-tidsserier
https://www.fiskeridir.no/Akvakultur/Tall-og-analyse/Akvakulturstatistikk-tidsserier
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref18
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref18
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref18
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref19
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref19
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref19
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref23
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref23
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref24
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref24
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref24
http://refhub.elsevier.com/S0964-5691(22)00125-9/optnDtUTjH4lQ
http://refhub.elsevier.com/S0964-5691(22)00125-9/optnDtUTjH4lQ
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref26
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref26
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref27
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref27
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref27
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref28
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref28
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref28
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref29
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref29
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref29
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref30
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref30
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref30
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref31
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref32
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref32
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref32
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref32
https://doi.org/10.3152/147154600781767402
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref34
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref34
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref34
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref35
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref35
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref36
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref36
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref36
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref36
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref36
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref37
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref37
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref38
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref38
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref39
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref39
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref40
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref40
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref43
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref44
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref44
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref44
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref46
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref46
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref47
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref47

E. Mikkelsen et al.

Availability and usefulness of economic data on the effects of aquaculture: a North
Atlantic comparative assessment. Rev. Aquacult. 13 (1), 601-618.

Morrison-Saunders, A., Bailey, J., 2000. Transparency in environment impact assessment
decision-making: recent developments in Western Australia. Impact Assess. Proj.
Apprais. 18 (4).

Morrison-Saunders, A., Pope, J., 2013. Conceptualising and managing trade-offs in
sustainability assessment. Environ. Impact Assess. Rev. 38, 64-63.

Myklebust, L.E., 2016. Aquaculture law and administration in Norway. In: Banks, N.,
Dahl, I., VanderZwaag, D.L. (Eds.), Aquaculture Law and Policy: Global, Regional
and National Perspectives. Edward Elgar Publishing, Cheltenham, UK, pp. 336-359.

NFD, 2015. Meld. St. 16 2014-2015: Forutsigbar Og Miljgmessig Baerekraftig Vekst I
Norsk Lakse- Og Orretoppdrett (White Paper: Predictable and Environmentally
Sustainable Growth in Norwegian Salmon- and Trout Aquaculture). Ministry of
Trade, Industry and Fisheries, Oslo.

NIVI Analyse, 2014. Kartlegging av plankapasitet og plankompetanse i kommunene.
(Assessment of planning capacity and planning competency in municipalities). NIVI
Rapport 1, 2014.

Noble, B.F., 2004. Strategic environmental assessment quality assurance: evaluating and
improving the consistency of judgments in assessment panels. Environ. Impact
Assess. Rev. 24.

Noble, B.F., Storey, K., 2001. Towards A structured approach to strategic environmental
assessment. J. Environ. Assess. Pol. Manag. 3 (4).

Norwegian Environmental Agency, 2014. Veileder. Kartlegging Og Verdsetting Av
Friluftslivsomréder. (Guidelines. Mapping and Valuation of Outdoor Recreation
Areas). M98-2013. Miljgdirektoratet, Oslo, Norway.

Olaussen, J.O., 2018. Environmental problems and regulation in the aquaculture
industry. Insights from Norway. Mar. Pol. 98, 158-163.

Olsen, M.S., Osmundsen, T.C., 2017. Media framing of aquaculture. Mar. Pol. 76, 19-27.

Osmundsen, T.C., Olsen, M.S., 2017. The imperishable controversy over aquaculture.
Mar. Pol. 76, 136-142.

Retief, F., Morrison-Saunders, A., Geneletti, D., Pope, J., 2013. Exploring the psychology
of trade-off decision-making in environmental impact assessment. Impact Assess.
Proj. Apprais. 31 (1), 13-23. https://doi.org/10.1080/14615517.2013.768007.

Ringholm, T., Nyseth, T., Sandkjer Hanssen, G., 2018. Participation according to the
law?: the research-based knowledge on citizen participation in Norwegian municipal
planning. Eur. J. Sustain. Dev. 67, 1-20.

12

Ocean and Coastal Management 225 (2022) 106150

Robertsen, R., Andreassen, O., Hersoug, B., Karlsen, K.M., Osmundsen, T., Solds, A.-M.,
Sgrgard, B., Asche, F., Tveterds, R., 2016. Regelrett eller rett regel? Handtering og
praktisering av regelverket for havbruksnearingen (Regulatory Practice for
Aquaculture). Rapport, 37, 2016, Nofima.

Schmidt, V., 2013. Democracy and legitimacy in the European Union revisited: input,
output and ‘throughput. Polit. Stud. 6, 2-22.

Schmidt, V., Wood, M., 2019. Conceptualizing throughput legitimacy: procedural
mechanisms of accountability, transparency, inclusiveness and openness in EU
governance. Publ. Adm. 97, 727-740.

Soma, K., MacDonald, B.H., Termeer, C.J.A.M., Opdam, P., 2016. Introduction Article:
Informational Governance and Environmental Sustainability. Current Opinion in
Environmental Sustainability, 18. StataCorp LLC, College Station, TX, pp. 131-139.
StataCorp. 2017. Stata Statistical Software: Release 15.

Sgrdahl, P.B., Solés, A.-M., Kvalvik, 1., Hersoug, B., 2017. Hvordan Planlegges
Kystsonen? Kartlegging Av Gjeldende Planpraksis Etter Plan- Og Bygningsloven I
Sjgomradene (How Is the Coastal Zone Planned for? Mapping Current Plan Practice
for the Sea Areas According to the Planning and Building Act). Nofima, Tromsg,
Norway. Rapport 15/2017.

Strand, A., 2014. Utredning av alternativer og deres konsekvenser (Assessing
Alternatives and Their Consequences). F. Holth and N. K. Winge (Eds.).
Konsekvensutredninger. Rettsregler, Praksis Og Samfunnsvirkninger.
Universitetsforlaget, Oslo, pp. 142-164.

Taranger, G.L., Karlsen, @., Bannister, R.J., Glover, K.A., Husa, V., Karlsbakk, E.,
Kvamme, B.O., Boxaspen, K.K., Bjgrn, P.A., Finstad, B., Madhun, A.S., Morton, H.C.,
Svasand, T., 2015. Risk assessment of the environmental impact of Norwegian
Atlantic salmon fariing. ICES (Int. Counc. Explor. Sea) J. Mar. Sci. 72 (3), 997-1021.

Tzioutziou, A., Xenidis, Y., 2020. The impact of weighting methods and behavioral
attitudes on the weighting process in decision-making. ASME J. Risk Uncertain. Eng.
Syst. Part B 6.

Van Tatenhove, J., 2011. Integrated marine governance: questions of legitimacy. Mast 10
(1), 87-113.

Young, N., Brattland, C., Digiovanni, C., Hersoug, B., Johnsen, J.P., Karlsen, K.M.,
Kvalvik, I., Olofsson, E., Simonsen, K., Sols, A.M., Thorarensen, H., 2019. Limitations
to growth: social-ecological challenges to aquaculture development in five wealthy
nations. Mar. Pol. 104, 216-224.

Zhang, J., Kgrngv, L., Christensen, P., 2018. The discretionary power of the
environmental assessment practitioner. Environ. Impact Assess. Rev. 72, 25-32.


http://refhub.elsevier.com/S0964-5691(22)00125-9/sref47
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref47
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref48
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref48
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref48
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref49
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref49
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref50
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref50
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref50
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref51
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref51
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref51
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref51
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref52
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref52
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref52
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref53
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref53
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref53
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref54
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref54
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref55
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref55
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref55
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref56
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref56
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref57
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref58
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref58
https://doi.org/10.1080/14615517.2013.768007
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref61
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref61
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref61
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref63
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref63
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref63
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref63
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref65
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref65
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref66
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref66
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref66
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref67
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref67
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref67
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref67
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref68
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref68
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref68
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref68
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref68
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref69
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref69
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref69
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref69
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref70
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref70
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref70
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref70
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref71
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref71
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref71
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref73
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref73
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref74
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref74
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref74
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref74
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref75
http://refhub.elsevier.com/S0964-5691(22)00125-9/sref75

	Transparent and consistent? Aquaculture impact assessments and trade-offs in coastal zone planning in Norway
	1 Introduction
	2 Planning for aquaculture
	3 Case studies
	3.1 Case 1: Mid and South Troms
	3.2 Case 2: The Tromsø region

	4 Methods
	5 Results
	5.1 The knowledge base and methods for setting value, impact and consequence scores
	5.2 Trade-off decisions
	5.3 Verbal summaries

	6 Discussion
	6.1 Transparency
	6.2 Consistency

	7 Conclusion
	Declaration of competing interest
	Acknowledgements
	Appendix A Supplementary data
	References


