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Summary

Introduction

The Scottish Government (SG) has set a range of challenging targets for renewable
energy which recognise the potential to take advantage of the extensive offshore
renewable energy resources (offshore wind, wave and tidal power) available in
Scottish waters and include meeting at least 30% of its total energy demand from
renewable sources by 2020. To assist in meeting these targets, SG has adopted a
process of sectoral marine planning to identify potential locations where commercial
scale offshore renewable energy could be developed.

A series of Draft Plan Option areas for future offshore wind, wave and tidal energy
development have been developed by Marine Scotland which are now subject to a
‘Sustainability Appraisal’ involving:

. Strategic Environmental Assessment (SEA);
" Habitats Regulations Appraisal (HRA); and
. Socio-economic Assessment.

Together, these assessments will take account of strategic social, economic and
environmental considerations as well as assessing the potential effects of the Draft
Plan Options of species and habitats protected by European legislation (Natura
2000).

The study reported here provides a high level socio-economic appraisal of the
potential costs and benefits to activities’ that may arise as a result of offshore wind,
wave or tidal development within the Draft Plan Options as part of possible future
Scottish Government plans for offshore wind, wave and tidal energy. The socio-
economic assessment will contribute to informing Scottish Ministers’ decisions on the
content of these future energy plans.

Aims and Objectives
The aims of this study were:
. To ascertain the extent to which activities already take place in areas

identified as potential plan options for offshore renewables (offshore wind,
wave and tidal);

. To explore how those activities may be affected by the development of
offshore renewables in the plan option areas; and
. To estimate the potential economic and social consequences arising from any

potential interactions.

1 For the purpose of this study ‘Activities’ are defined as being those that take place in marine waters, or on the immediate
foreshore.
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In the context of this project, ‘social impacts’ are defined as distributional impacts i.e.
the impact of the sets of plan options on different groups in Scotland. This includes
impacts on specific locations (including individual settlements, where feasible within
the scope of the project and data availability) and on specific groups within
Scotland’s population (including but not limited to different age groups, genders,
minority groups, and parts of Scotland’s income distribution).

In order to achieve these aims, the following objectives have been addressed under
this study:

. Identify activities (those taking place in marine waters or on the immediate
foreshore) that currently make use of or are currently projected to make use of
the marine space identified as potential plan options for offshore renewables;

" Establish the intensity and value of activities taking place in plan option areas,
using spatial mapping where appropriate, whilst identifying any spatial
variations in intensity of use across areas;

" Establish whether and how these activities might be affected by development
of offshore renewables in plan options; and
" Estimate the potential economic and social costs and benefits associated with

offshore renewables being developed in the areas identified, including:

The potential costs associated with the impacts of the plan options on
other marine activities;

The potential benefits associated with the impacts of the plan options
on other marine activities;

The potential social impacts, both positive and negative, associated
with the plan options;

The potential distribution of costs and benefits between marine
activities, and between the offshore renewable energy regions.

The scope of the study has been limited to considering the costs and benefits to
activities associated with potential future offshore renewables development proposed
within offshore wind, wave or tidal development plans. It does not consider the
potential benefits to the offshore renewables industry or to wider society associated
with such development. Furthermore, while the study has sought to estimate both
potential benefits and costs to relevant activities, it should be noted that supply chain
benefits (such as benefits to the ports sector associated with manufacturing or
operation and maintenance facilities to support offshore renewables) are excluded
from the assessment owing to particular methodological challenges in seeking to
assess these. These benefits will be taken into account by Scottish ministers in
making decisions on offshore energy plans.

The study has been overseen by a Project Steering Group (PSG) comprising officials

from within SG supported by guidance and advice from the Project Advisory Group
(PAG), which comprised representatives of key stakeholder groups.
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Methodology

The methodology to inform the assessment has built on previous work to assess the
socio-economic impacts of offshore renewables including ABPmer et al, 2011;
ABPmer & RPA, 2012a; ABPmer & RPA, 2012b and previous EIAs for offshore
renewables, and has followed wider guidance on impact assessment (Scottish
Government Guidance on Business and Regulatory Impact Assessment?, Better
Regulation Executive guidance on impact assessment® and the Green Book
methodology (HM Treasury, 2003).

Development of Scenarios

The Draft Plan Option areas for offshore wind, wave and tidal development identify
potential broad locations within which future arrays might be located. However, in
order to provide a sufficient basis to carry out a quantitative socio-economic
assessment, it was necessary to make assumptions about the potential scale
(potential installed capacity), nature (the types of technologies) and timing of
possible development within these Draft Plan Option areas and the location of power
export cable routes. Given the inherent uncertainty in seeking to predict the scale
and timing of development, a number of scenarios were developed, primarily relating
to different possible scales of development within the Draft Plan Option areas, so
that these uncertainties could be explored. The impacts of these scenarios were then
compared against the ‘do nothing’ option in seeking to estimate the costs and
benefits associated with offshore wind, wave and tidal development within the Draft
Plan Option areas.

Three scenarios (termed ‘Low Case’, ‘Central Case’ and ‘High Case’) have been
applied within the study relating to different scales of possible future offshore wind,
wave and tidal development within the Draft Plan Option areas in the period 2020 to
2030 as follows (in terms of additional capacity beyond existing lease agreements):

. Offshore wind
- Low Case: 3GW installed capacity
Central Case: 7GW installed capacity
- High Case: 15GW installed capacity
. Wave
- Low Case: 0.5GW installed capacity
- Central Case: 1.25GW installed capacity
- High Case: 2.5GW installed capacity
. Tidal
- Low Case: 0.5GW installed capacity
- Central Case: 1.25GW installed capacity
B High Case: 2.5GW installed capacity

2 http://www.scotland.gov.uk/Topics/Business-Industry/support/better-regulation/partial-
ssessments/BRIAGuidance/BRIAGuidance

3 http://www.bis.gov.uk/policies/better-regulation/policy/scrutinising-new-regulations/preparing-impact-
assessments
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The potential installed capacities were then broadly assigned to individual Draft Plan
Option areas pro rata to the size of each area.

The timing of possible development within individual Draft Plan Option areas is
particularly uncertain. For the purposes of this study, the assumption was made that
the draft Plans will look to enable development within the period 2020 to 2030. Given
the uncertainty surrounding the precise timing of development, it was further
assumed that all construction will commence in 2023 and that all developments will
become operational in 2025. While this is a simplification, for impact assessment
purposes it is likely to provide a broadly similar assessment of costs and benefits to
an assumption that evenly distributes development over the period 2020 to 2030. A
sensitivity test was also carried out to explore how costs and benefits might vary with
different assumptions on the phasing of development.

Establishing a Baseline

The following socio-economic activities have been considered within the
assessment:

Aquaculture (finfish and shellfish);

Aviation;

Carbon Capture and Storage;

Coast Protection and Flood Defence;

Commercial Fisheries (including salmon and sea trout);

Energy Generation (this will need to cover interactions between different
offshore energy devices);

Military Interests;

Oil and Gas (including exploration, production, interconnectors, gas storage);
Ports and Harbours;

Power Interconnectors (including offshore transmission networks);
Recreational Boating;

Shipping;

Social Impacts;

Telecom Cables;

Tourism (including heritage assets);

Waste Disposal (dredge material); and

Water Sports (including sea angling, surfing and windsurfing, sea kayaking,
small sail boat activities and scuba diving and).

Baseline information for the study has largely been drawn from ABPmer &
RPA (2012a) which collated baseline information on a wide range of marine
activities that may potentially interact with offshore renewables development
in Scottish Waters. Some additional baseline information was also obtained,
including:

. Additional fisheries data provided by Marine Scotland including provisional
outputs from the Scotmap project for inshore fisheries (vessels <15m);
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" Information on shipping density around the Scottish coast for 2008 (provided
by the Maritime & Coastguard Agency); and
. Information on helicopter main routes (from National Air Traffic Services)

Baseline information has been presented for a consistent base year (2012)
and projected forward for the period of the assessment, taking account of
available information on current and future trends.

Approach to Quantification of Economic and Social Impacts

The potential for offshore wind, wave and tidal development arrays and export
cables to give rise to socio-economic impacts on other activities depends on the
nature and scale of interactions between them. The approach adopted therefore
sought to define the potential interactions and to identify those interactions which
have the potential to give rise to significant socio-economic impacts drawing on
relevant previous studies and taking account of specific factors relevant to each Draft
Plan Option area. Where potentially significant socio-economic impacts were
identified, more detailed methods for quantifying these impacts were applied taking
account of information availability (see Appendix B). Where it was not possible to
prepare quantitative assessments, relevant impacts were described qualitatively.

Social impacts have primarily been identified based on a distributional analysis.
Based on the quantification of economic impacts and baseline data, the study has
determined which of these impacts of the sets of plan options will fall on different
groups in Scotland. This has included consideration of impacts on specific locations
(including individual settlements, where data availability allows) and on specific
groups within Scotland’s population (including, for example, different age groups,
genders, minority groups, and parts of Scotland’s income distribution). The
approach adopted has been consistent with that put forward by the GES / GSR
Social Impacts Taskforce, which is based on the ‘capitals approach’ of ensuring that
stocks of social capital are maintained over time. The key areas of social impact
identified by the Task Force include:

Access to services;
Crime;

Culture and Heritage;
Education;
Employment;
Environment; and
Health.

For the purpose of this study, the combined impact of potential offshore wind, wave
and tidal development within the Draft Plan Option areas has also been considered
at both regional and national levels. The study has generally adopted an additive
approach to assessing combined impacts associated with multiple offshore
renewables development locations and multiple offshore renewables technologies
within a region and nationally, unless the impacts were predicted to be particularly
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concentrated and intense at a local or regional level, in which case specific
consultation with the relevant sectoral interests was undertaken to seek to evaluate
the combined effect using expert judgement.

Estimation of Costs and Benefits
The costs and benefits associated with the impacts identified under Section 2.4.6

have been estimated for the three scenarios compared to the ‘do nothing’ option.
This includes:

" The potential costs (negative impacts) associated with the plan options on
other activities;

. The potential benefits associated with the impacts of the plan options on other
activities; and

" The potential distribution of costs and benefits between activities, between

different locations and regions and between different social groups.

The assessment period used within the study ran from 2014 (the base year) until 10
years after all development became operational (i.e. 2035), a period of 22 years. In
line with the indicative programme, construction was assumed to start in 2022 and
economic impacts were therefore assumed to ramp up between 2023 and 2025
(one-third of full impact in 2023, two-thirds in 2024 and full impacts from 2025).

Where it was possible to develop quantified estimates for impacts, these were
converted to Present Values using a 3.5% discount rate in line with Treasury Green
Book guidance, summing the discounted values over the assessment period. In
addition, impacts on Gross Value Added (GVA) and employment were estimated for
the commercial fisheries sector.

Assessment Outcomes

Assessments for Offshore Wind, Wave and Tidal Energy Development
Table S1 to S3 present quantified estimates of impacts (Present Value (PV) costs
and GVA (fisheries)) for activities potentially affected by offshore wind, wave and

tidal development within Draft Plan Option areas for each Scottish Offshore
Renewable Energy Region (SORER) and nationally.
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Table S1.  National PV Costs (and GVA impacts for fisheries) in £millions for
Offshore Wind (costs discounted over assessment period, 2012
prices, numbers rounded to nearest £0.01m))

Scenarios
Activity Region
Low Central High
NE 1.85 4.32 0.27
Carbon Capture & Storage [~ ¢ py 1.85 4.32 9.27
SW 0.05 0.06 0.13
w 0.13 0.31 0.67
Commercial NW 0.11 0.27 0.58
Fisheries N 0.74 1.8 3.9
NE 0.18 0.43 0.92
Total (GVA) 1.21 2.87 6.2
SW 0.05 0.06 0.10
Recreational boating NE - 0.66 0.81
Total PV 0.05 0.72 0.91
SW 4.87 5.08 5.98
W - 3.80 7.88
Shipping NW - 1.45 2.90
N - 711 14.22
NE - 4857 98.61
Total PV 4.87 66.01 129.59
SW - 0.03 0.33
Tourism W - 0.01 0.06
N - 0.22 0.59
Total PV - 0.26 0.98
Water Sports - Sea N - - 0.47
Angling Total PV - - 0.47
Total PV Costs 6.77 71.31 141.22
Total GVA Impacts (Commercial Fisheries) 1.21 2.87 6.20

Table S2. National PV Costs (and GVA impacts for fisheries) in £millions for
Wave Energy (costs discounted over assessment period, 2012
prices, numbers rounded to nearest £0.01m))

Scenarios
Activity Region
Low Central High
W 0.01 0.01 0.03
Commercial NW 0.03 0.09 0.18
Fisheries N 0.03 0.08 0.17
Total (GVA) 0.07 0.18 0.38
. N - - 0.10
Water Sports - Sea Angling Total PV - - 0.10
Total PV Costs - - 0.10
Total GVA Impacts (Commercial Fisheries) 0.07 0.18 0.38
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Table S3. National PV Costs (and GVA impacts for fisheries) in £millions for
Tidal Energy (costs discounted over assessment period, 2012
prices, numbers rounded to nearest £0.01m))

Scenarios
Activity Region

Low Central High
SW 0.01 0.03 0.06

Commercial Fisheries W 0.02 0.05 0.1
N 0.06 0.13 0.25
Total (GVA) 0.09 0.21 0.41
. . SwW - - 0.06
Recreational boating Total PV 0.06
SW 1.07
. w 1.89
Shipping N 9.33
Total PV 12.29
. N 0.35
Sea Angling (Water sports) Total PV 035
Total PV Costs - - 12.70
Total GVA Impacts (Commercial Fisheries) 0.09 0.21 0.41

For all offshore renewables technologies, the estimated cost impacts increase with
increasing scale of development. The impact of offshore wind development is
estimated to impose much greater cost impacts on other activities compared to wave
or tidal development. This is largely on account of the potentially much larger
footprint for offshore wind development compared to the other technologies. Overall
offshore wind accounts for up to 93% of total estimated costs across the scenarios.

The main contributing factor to these cost impacts relates to impacts on the shipping
sector (assessed as around £130m PV out of a total of £141m PV under the high
scenario for offshore wind). Approximately £98m PV of this cost arises in NE
SORER - OWNE1 and OWNEZ2 - with a further £14m PV cost associated with
potential development in North SORER — OWN1 and OWN2.

Significant impacts are identified for the commercial fishing sector, as a result of the
potential for loss of landings from within offshore renewables arrays, particularly in
relation to offshore wind Draft Plan Option areas, for which impacts range from
£1.21m to £6.20m PV (GVA) across the scenarios. Around 80-90% of the assessed
impacts to the commercial fisheries sector relate to potential offshore wind
development depending on the scenario. Potential impacts in the North SORER
Draft Plan Option areas for offshore wind OWN1 and OWN2 account for around 55%
of the total estimated costs. There is also potential for arrays within the Draft Plan
Option areas, particularly offshore wind arrays, to disrupt steaming routes to fishing
grounds, primarily for areas in the West, North-West, North and North-East
SORERs. Some export cable routes may also affect fishing opportunities in some
SORERs but it has not been possible to quantify these impacts.

Some potential impacts on recreational boating have been identified associated with

additional fuel costs linked to increased steaming distances to navigate around
offshore wind and tidal arrays. The largest estimated impacts occur for potential
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development in offshore wind Draft Plan Option areas in the North SORER (OWN1
and OWN2) and North East SORER (OWNE1 and OWNEZ2). Stakeholders have
expressed concerns about the potential impact of cumulative offshore renewables
development along the east and west coasts in deterring sailors from sailing along
these coasts. This has the potential to affect revenues for the recreational boating
supply chain (for example reduced revenue from berthing fees for marina operators)
but it has not been possible to quantify these impacts.

The assessment identifies relatively minor potential cost impacts to recreational
angling and tourism. Potential costs to the CCS sector arise based on possible future
development of a CCS pipeline from the Firth of Forth up to St Fergus and relate to
additional costs that would be incurred to construct cable crossings over offshore
wind export cables from OWNE1 in NE SORER. Given the uncertainties surrounding
possible future CCS development, these cost estimates should be considered
speculative at this stage.

Although there are possibly some negative impacts on some social groups
(particularly special interest groups, such as recreational boaters, sea kayakers and
sea anglers), these will be most noticeable at the local level. Tourism impacts may
also occur due to changes in the landscape and seascape, but again these will be at
a very localised scale. At the national scale, there are numerous alternative
locations for these activities to take place, such that the overall impacts are
negligible.

Impacts on employment due to reduced turnover are again only likely to be
noticeable at the local level, and are mainly associated with commercial fisheries.
The maximum impact is in North region, with 9 to 10 direct and indirect jobs
potentially affected per year with much lower estimated impacts on employment in
other SORERs. This is against a national total of 4,996 fishermen in 2011%. At the
national scale, the number of jobs affected (including both direct and indirect) is,
therefore, negligible. As a result, knock-on effects due to downturns in local
economies are unlikely. Therefore, at the national scale impacts would not be
noticeable, although the impact at local level for communities that are heavily
dependent on fisheries (e.g. Orkney and the Shetland Islands) will be greater. At the
national scale, therefore, the number of jobs affected (including both direct and
indirect) is expected to be negligible.

Combined Assessment

The combined assessment has taken account of the impacts of potential offshore
wind, wave and tidal development within Draft Plan Option areas both at regional
and national level. The starting point for each assessment has been to sum the
estimated impacts for offshore wind, wave and tidal development (as appropriate)
and then to discuss the extent to which combined impacts may be more or less than
the summed estimates.

4 Marine Scotland (2012): Scottish Sea Fisheries Statistics 2011, September 2012, downloaded from the Scottish Government
website: www.scotland.gov.uk.
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Table S4 presents a summary of discounted costs for offshore wind, wave and tidal
Draft Plan Option areas in all SORERSs for those activities for which quantified cost
estimates have been made.

Table S4. Discounted PV costs (GVA for fisheries) in £millions for all
technologies (numbers rounded to nearest £0.01m)

Scenarios
Activity Description of Measurement
Low Central High

Carbon Costs of additional cable 185 4.32 9.27
Capture and .

crossings
Storage
Commercial Loss of GVA associated with 1.37 3.26 6.99
Fisheries possible reduction in fish

landings
Recr_eatlonal Additional fuel costs 0.05 0.72 0.97
boating
Shipping Additional fuel costs 4.87 66.02 141.87
Tourism Reduction in expenditure - 0.26 1.00
Water Sports - L . - 0.92
Sea Angling Reduction in expenditure
Total PV Costs 6.77 71.32 154.03
Total GVA Impacts (Commercial Fisheries) 1.37 3.26 6.99

While there are uncertainties surrounding the cost estimates for tourism, recreational
boating and sea angling and not all potential impacts to these sectors have been
quantified, the scale of impacts identified in this study does not suggest that there
will be significant regional or national impacts associated with combined offshore
wind, wave or tidal development within the Draft Plan Option areas. There is concern
within the recreational boating sector that multiple developments along the east and
west coasts of Scotland have the potential to deter recreational sailors travelling
along these routes. This could affect expenditure in recreational boating supply
chains in affected areas and could deter some future investments in marina capacity
should the potential impacts be realised.

At a national level, the combined impact of the commercial fisheries sector in terms
of impacts to annual GVA as a result of potential reductions in landings is estimated
to be less than 1% of total annual GVA from the commercial fisheries sector and
thus insignificant in a national context. At a regional scale, it is estimated that the
greatest potential impacts will occur in the North Region. No significant impacts for
the fish processing sector have been identified either regionally or nationally, given
the relatively small scale of potential impact to fish landings. Impacts may also occur
to the commercial fisheries sector as a result of disruption to steaming routes to
fishing grounds as a result of the location of offshore renewables arrays but it has
not been possible to quantify these impacts. It is possible that export cable routes
may also affect fishing opportunities in some locations, but it has not been possible
to quantify these impacts.

The combined cost impacts to shipping interests are potentially significant both in
absolute terms (maximum annual cost impact of around £13.0m) and relative terms,

R/4126 (x) R.2045




Developing the Socio-Economic Evidence Base for
Offshore Renewable Sectoral Marine Plans in
Scottish Territorial Waters

Final Report

although no specific figure is available for the value of shipping to the Scottish
economy. For the tidal and wave sites, spatial planning should largely avoid
significant impacts on commercial shipping and ferry routes, however reduced sea
area availability for navigation will increase the density of traffic in other areas. This
will have an increase in the potential encounter rate, and therefore an increase in
marine risk. Given that many commercial vessels may be on passage around the
coast of Scotland, there is potential for combined impact from multiple Draft Plan
Option areas to be more significant than the sum of the impacts for individual
technologies/Regions.

A number of potential impacts have been identified for competing offshore
renewables technologies, both in relation to competition for space and cable land
falls. The combined impact of these interactions is uncertain. It is possible that more
commercially viable technologies such as offshore wind could out-compete wave
and tidal developments and reduce opportunities for these technologies, although
offshore renewables developers will be encouraged to co-operate on issues such as
cable landfall.

The social impacts are not expected to be noticeable at the national level. The
potential impacts on employment, access to services, health, culture and heritage
and the environment could be locally noticeable, with the largest impacts likely to be
associated with commercial fisheries, and on marinas if boat users choose to visit
other areas of the coast or move their boats to marinas away from the search areas.
In most cases, these impacts are also expected to be small and very localised and
relate mainly to the knock-on effects of changes to jobs (either number or quality of
employment). There are no significant impacts expected in terms of access to
services, crime or education. Impacts on culture and heritage, environment and
health are limited to loss of traditional fishing grounds, emissions to the environment
(most of which will be offshore) and worry associated with increased costs or
increased navigation risks.

Discussion and Conclusions

The socio-economic assessment provides a broad overview of indicative cost
impacts to other activities associated with potential offshore wind, wave and tidal
development within the Draft Plan Option areas. The estimated costs impacts (PV)
ranged from £6.8m (Low Scenario: 3GW offshore wind; 0.5GW wave; 0.5GW tidal)
to £154m (High Scenario: 15GW offshore wind; 2.5GW wave; 2.5GW tidal). In
addition estimated GVA impacts to the commercial fisheries sector ranged from
£1.4m to £7.0m PV across the scenarios.

The quantified potential cost impacts to commercial shipping accounted for around
70-90% of total quantified costs depending on scenario. Most of the quantified
potential cost impacts relate to either reductions in revenues (for example, reduced
tourism or recreational angling expenditure) or increased fuel costs (shipping and
recreational boating). Some potential one-off costs have been identified for the CCS
sector associated with the need to construct additional cable crossings where a
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possible future pipeline crossed future offshore wind farm export cables in the North
East SORER. The commercial fisheries costs relate to estimated impacts to GVA as
a result of potential reductions in fish landings.

For the maijority of activities, no significant cost impacts were identified under any of
the scenarios including aquaculture, energy generation, oil and gas, ports and
harbours, power interconnectors, telecom cables, waste disposal and the majority of
water sports. However, for some sectors, some uncertainty remained concerning
potential impacts.

Most of the potential social impacts identified are limited to localised effects
associated with potential impacts to the commercial fisheries sector but these are
generally expected to be small. There may be some impacts on recreational
boaters, sea kayakers and sea anglers that could require them to change the
location of their activities. This could affect marinas, boat charters, boat
maintenance businesses, etc. with knock-on employment effects. However, the
impacts on one marina are likely to be compensated by benefits for others. As a
result, the overall impacts should balance out. The social issue then depends on
whether the benefits move from areas that are more (or less) deprived such that they
could have a distributional effect. However, the magnitude of the impacts is unlikely
to be significant enough to result in closure of a marina (or associated businesses)
such that the distributional effects should be limited. It is unlikely that any specific
disadvantaged groups or minorities would be affected to a greater extent than
average.

No significant benefits to activities could be quantified in this study, although it is
noted that a number of activities such as ports & harbours, shipping and tourism
would benefit from the development of the supply chain associated with expenditure
on offshore renewables development, but this was out with the scope of the study.

By far the maijority of impacts are associated with potential development within
offshore wind Draft Plan Option areas, with much lower levels of impact associated
with potential development within wave or tidal Draft Plan Option areas. This reflects
the much greater spatial footprint and visual presence of offshore wind arrays
compared to wave and tidal arrays. The combined impacts of offshore wind, wave
and tidal development have therefore been assessed as being broadly similar to the
impacts of offshore wind on its own, given that offshore wind accounts for the
majority of overall impact.

Knock-on effects on GVA and employment are generally estimated to be
insignificant, with few of the costs exceeding the 5% of turnover threshold used as
the minimum value for estimating these impacts®. The only sector that exceeds the
5% threshold is commercial fishing and then only in North and West regions (low and
central scenarios), and North, North East, West and North West regions (high
scenario). In all cases, this is associated with wind, although the threshold is

5 The assumption is that costs of less than 5% of turnover could be absorbed without causing knock-on effects on GVA or
employment.
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exceeded in North region for tidal (high scenario). The main estimated impacts on
GVA and employment are as follows:

" Type | (direct and indirect) to Type Il (direct, indirect and induced) effect on
GVA:
- North: £6.9 to £7.5 million (£6.7 to £7.3 million (PV) wind and £0.13 to
£0.14 million tidal);
- North East: £1.0 to £1.1 million (PV);
B West: £1.0 to £1.1 million (PV); and
- North West: £1.0 to £1.1 million (PV).
" Type 1 (direct and indirect) to Type Il (direct, indirect and induced) effect on
employment:
- North: 9.4 to 10.4 jobs (9.2 to 10.4 jobs wind and 0.2 to 0.2 jobs tidal);
- North East: 1.4 to 1.5 jobs;
- West: 1.4 to 1.6 jobs; and
B North West: 1.4 to 1.5 jobs.

This shows that the most significant effects are likely to be in North region, but these
are still relatively minor. There might be localised effects that are greater in impact
than the numbers suggest, for example, if crofters in North region are affected more
significantly than full-time fishermen or if most of the impacts fall onto fishermen from
the same harbours, or where impacts fall on areas that are heavily dependent on
fisheries.

Study Limitations

There is currently a high level of uncertainty surrounding the location and intensity of
possible future offshore renewables development within the Draft Plan Option areas.
The study has sought to use assumptions about the density and location of
development within the Draft Plan Option areas to inform the scenarios to address
this, for example, it is assumed that the notional installed capacities for offshore
wind, wave and tidal development identified in the scenarios are apportioned pro rata
across the Draft Plan Option areas in proportion to the size of each Draft Plan Option
area. In reality it is likely that development will be more intensive in some Draft Plan
Option areas than in others leading to variable levels of socio-economic impact
within each Draft Plan Option area.

The timing of any development within the Draft Plan Option areas is also uncertain.
In this study we have made a simplistic assumption that all development starts in
2023 and is completed by 2025. However, should development proceed within the
Draft Plan Option areas this is likely to be staggered in the period 2018 to 2030.
While the study assumption is likely to give PV estimates that reflect a national
average of development spread over the period 2018 to 2030, it is possible that cost
impacts could vary at regional level should development proceed earlier or later than
assumed in this assessment. A sensitivity analysis undertaken on the timing of
development indicated that if all developments became operational five years earlier
(i.e. by 2020) this would increase cost/GVA impacts by around 19% (based on an
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assessment period ending ten years after full operation (i.e. 2030). Conversely, a
delay of five years would reduce cost/GVA impacts by around 16% (based on an
assessment period ending ten years after full operation (i.e. 2040)).

The nature and scale of socio-economic impacts is particularly dependent on the
precise locations in which offshore renewables development may occur within
individual Draft Plan Option areas. This study has assumed that spatial planning
within Draft Plan Option areas can be used effectively to minimise socio-economic
impacts, particularly where the density of development occupies less than 5% of a
Draft Plan Option area. However, within individual Draft Plan Option areas it is
possible that other constraints may limit flexibility in choice of the location for
offshore renewables development, resulting in higher levels of socio-economic
assessment.

Uncertainties in the location and nature of future activity in the marine environment
also contribute to uncertainty in the estimation of costs and benefits. For example,
potential CCS impacts are based on assumptions about a possible future
requirement for a new CCS pipeline sometime in the 2020’s. Similar uncertainties
relate to future trends in ongoing activities such as commercial fishing (assumed
landings values remain constant over the assessment period) and tourism (revenues
assumed to be constant in real terms). Such assessments are therefore based on a
significant degree of speculation about future levels of activity and are thus
inherently uncertain.

There is also some uncertainty concerning the nature and scale of socio-economic
impacts associated with offshore renewables development. This reflects uncertainty
surrounding the details of the technologies to be deployed, the lack of scientific
understanding relating to the impacts of novel technologies, and the lack of scientific
understanding of some specific environmental pressures and impact pathways (e.g.
the scale of collision mortality and the effects of electromagnetic fields). The study
has sought to accommodate these uncertainties in the assessment where possible,
for example in relation to the differential impacts of tidal turbine foundation design on
navigation interests. However, some uncertainty remains concerning some aspects
of the impacts of offshore renewables and it is important that such issues are
managed through the process of plan implementation by ensuring that newly
acquired evidence on impacts is used to refine the plans.

It has not been possible to quantify social impacts, other than access to employment
where multipliers have been used. Other impacts have been assessed qualitatively,
which can result in homogenisation of impacts although it does mean that all impacts
are considered throughout the assessment. The social impacts are generally
assessed as knock-on impacts from the direct effects on activities. This means that
areas such as employment, environment and health have been included to a greater
extent than the much more indirect effects on crime or education. Again, these
indirect effects may become more evident in a specific local assessment.
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The combined assessment poses particular challenges owing to the complexity of
such assessments and the limited scientific understanding of impacts. Within this
study, combined effects (the combined impact of potential offshore wind, wave and
tidal development within the Draft Plan Option areas) have generally been assessed
as the sum of the individual impacts of offshore wind, wave and tidal development.
This has been based on the generally minor contribution to overall assessed impacts
arising from wave and tidal development and the modest overall scale of impacts.
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Introduction

Background

The Scottish Government (SG) has set a range of challenging targets for
renewable energy which recognise the potential to take advantage of the
extensive offshore renewable energy resources (wind, wave and tidal power)
available in Scottish waters and include meeting at least 30% of its total
energy demand from renewable sources by 2020. To assist in meeting these
targets, SG has adopted a process of sectoral marine planning to identify
potential locations where commercial scale offshore renewable energy could
be developed.

In March 2011, the SG published Blue Seas Green Energy — A Sectoral
Marine Plan for Offshore Wind Energy in Scottish Territorial Waters. The Plan
contained 6 short-term options and a further 25 medium-term areas of search
within Scottish Territorial Waters (0-12 nautical miles (nm)). The Plan is
subject to a 2 year review process, during which the Scottish Government will
seek to identify further areas for the development of offshore wind energy in
Scotland.

In 2007, a Strategic Environmental Assessment (SEA) of marine renewables
was published, which provided an assessment of the impact that both wave
and tidal devices could have on the marine environment. Since then, Marine
Scotland has undertaken marine planning exercises in support of the
development of projects competing for the Saltire Prize and the projects
identified within the Pentland Firth and Orkney Waters strategic leasing area

The SG will review the 2007 SEA of wave and tidal energy and develop
Sectoral Marine Plans for wave and tidal energy in Scottish waters. It is the
intention that finalised Plans for all three technologies will be adopted in late
2013.

Plan Development Process

Scoping exercises were undertaken by Marine Scotland Science to identify
areas of constraint and opportunity using the Crown Estate Marine Resource
System (MaRS). The output of this stage was the identification of strategic
search areas where development could take place with respect to offshore
wind, wave and tidal energy.

Building upon the scoping reports for offshore wind, wave and tidal energy,
Marine Scotland undertook a series of initial events in August-September
2012, to raise awareness of the planning process. Early views and ideas were
also sought on Draft Initial Plan Frameworks and the Draft Regional
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Locational Guidance documents® which provide further information on the
planning process and further detailed environmental, socio-economic and
planning related information in relation to the Draft Plan Option areas.

Following this consultation, the Draft Plan Options were revised, taking into
account information within the Draft Regional Locational Guidance documents
and comments made during the pre-consultation period in 2012. The revised
areas are now subject to a ‘Sustainability Appraisal’ involving:

" Strategic Environmental Assessment (SEA);
. Habitats Regulations Appraisal (HRA); and
. Socio-economic Assessment.

Together, these assessments will take account of strategic social, economic
and environmental considerations as well as assessing the potential effects of
the Draft Plan Options of species and habitats protected by European
legislation (Natura 2000).

Socio-economic Assessment

The purpose of the study is to prepare a high level socio-economic appraisal
of the potential costs and benefits to activities’ that may arise as a result of
offshore wind, wave or tidal development within the Draft Plan Options as part
of possible future SG plans for offshore wind, wave and tidal energy. The
socio-economic assessment will contribute to informing Scottish Ministers’
decisions on the content of these future energy plans.

Aims and Objectives
The aims of this study are to:
" Ascertain the extent to which activities already take place in areas

identified as potential plan options for offshore renewables (offshore
wind, wave and tidal);

. To explore how those activities may be affected by the development of
offshore renewables in the plan option areas; and
" To estimate the potential economic and social consequences arising

from any potential interactions.

In the context of this project, ‘social impacts’ are defined as distributional
impacts i.e. the impact of the sets of plan options on different groups in
Scotland. This includes impacts on specific locations (including individual
settlements, where feasible within the scope of the project and data

http://www.scotland.gov.uk/Topics/marine/marineenergy/Planning

For the purpose of this study ‘Activities” are defined as being those that take place in marine waters, or on the immediate
foreshore.
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availability) and on specific groups within Scotland’s population (including but
not limited to different age groups, genders, minority groups, and parts of
Scotland’s income distribution).

In order to achieve these aims, the following objectives have been addressed
under this study:

. Identify activities (those taking place in marine waters or on the
immediate foreshore) that currently make use of or are currently
projected to make use of the marine space identified as potential plan
options for offshore renewables;

. Establish the intensity and value of activities taking place in plan option
areas, using spatial mapping where appropriate, whilst identifying any
spatial variations in intensity of use across areas;

" Establish whether and how these activities might be affected by
development of offshore renewables in plan options; and
" Estimate the potential economic and social costs and benefits

associated with offshore renewables being developed in the areas

identified, including:

- The potential costs associated with the impacts of the plan
options on other marine activities;

- The potential benefits associated with the impacts of the plan
options on other marine activities;

- The potential social impacts, both positive and negative,
associated with the plan options;

- The potential distribution of costs and benefits between marine
activities, and between the offshore renewable energy regions.

The scope of the study has been limited to considering the costs and benefits
to activities associated with potential future offshore renewables development
proposed within offshore wind, wave or tidal development plans. It does not
consider the potential benefits to the offshore renewables industry or to wider
society associated with such development. Furthermore, while the study has
sought to estimate both potential benefits and costs to relevant activities, it
should be noted that supply chain benefits (such as benefits to the ports
sector associated with manufacturing or operation and maintenance facilities
to support offshore renewables) are excluded from the assessment owing to
particular methodological challenges in seeking to assess these. These
benefits will be taken into account by Scottish ministers in making decisions
on offshore energy plans.

The study has been overseen by a Project Steering Group (PSG) comprising
officials from within SG supported by guidance and advice from the Project
Advisory Group (PAG), which comprised representatives of key stakeholder
groups (Appendix A).
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1.3 Structure of Report
This report is structured as follows:

Section 1: Introduction — this section;

Section 2: Methodology;

Section 3: Outcome of Scoping Exercise:;

Sections 4 to 8: Regional Assessments for Offshore Wind, Wave and

Tidal Draft Plan Option Areas;

= Section 9: National Assessments for Offshore Wind, Wave and Tidal
Draft Plan Option Areas;

= Section 10: Combined Assessment; and

] Section 11: Discussion and Conclusions.

2. Methodology

2.1 Introduction

The methodology to inform the assessment has built on previous work to
assess the socio-economic impacts of offshore renewables including ABPmer
et al, 2011; ABPmer & RPA, 2012a; ABPmer & RPA, 2012b and previous
ElAs for offshore renewables, and follows wider guidance on impact
assessment (Scottish Government guidance on Business and Regulatory
Impact Assessment?, Better Regulation Executive guidance on impact
assessment’ and the Green Book methodology (HM Treasury, 2003).

The methodology described below covers:

The approach to defining scenarios;

Establishing a baseline against which impacts can be assessed;
Approach to quantification of socio-economic impacts; and
Estimating costs and benefits in terms of impacts on Gross Value
Added (GVA) and employment.

2.2 Approach to Development of Scenarios

The Draft Plan Option areas for offshore wind, wave and tidal development
identify potential broad locations within which future arrays might be located.
However, in order to provide a sufficient basis to carry out a quantitative
socio-economic impact assessment, it was necessary to make assumptions
about the potential scale (potential installed capacity), nature (the types of
technologies) and timing of possible development within these Draft Plan

http://www.scotland.gov.uk/Topics/Business-Industry/support/better-regulation/partial-
ssessments/BRIAGuidance/BRIAGuidance
9 http://www.bis.gov.uk/policies/better-regulation/policy/scrutinising-new-regulations/preparing-impact-assessments
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Option areas. Possible socio-economic impacts associated with array export
cables, have also been taken into account.

Given the inherent uncertainty in seeking to predict the scale and timing of
development, a number of scenarios were developed, primarily relating to
different possible scales of development within the Draft Plan Option areas,
so that these uncertainties could be explored. The impacts of these scenarios
were then compared against the ‘do nothing’ option in seeking to estimate the
costs and benefits associated with offshore wind, wave and tidal development
within the Draft Plan Option areas.

Developing Scenarios Relating to the Potential Scale of Future
Development

There are currently few long-term projections for potential future offshore
wind, wave and tidal development beyond 2020, which is the period in which
devel?opment within the Draft Plan Option areas might be expected to largely
occur .

Within Scottish Territorial Waters, there is potential development to install up
to 4.4GW capacity of offshore wind in five short-term option sites (Argyll
Array, Beatrice, Inch Cape, Islay, Neart na Gaoithe), together with a further
4.8GW capacity within two Round 3 sites (Moray and Firth of Forth). Scottish
Government (2012) provides projections for ‘offshore and onshore’ wind of
13,000 MW installed capacity by 2020 and 16,500 MW installed capacity by
2030.

Agreements for lease have been issued for around 2GW of installed capacity
for wave and tidal technology, mostly associated with The Crown Estate
leasing round for Pentland Firth and Orkney Waters with additional capacity in
the Western Isles and Shetland. Existing projections for wave and tidal
development in UK waters to 2020 variously identify potential deployments of
1-2GW (Entec, 2009); 1-2GW (DECC, 2010); and 200-300MW (DECC cited in
House of Commons Energy and Climate Change Select Committee,
February, 2012). Scottish Government (2012) estimates some 700MW of
wave and tidal capacity will be installed in Scottish waters by 2020, rising to
1,770 MW by 2030.

Based on the above estimates, three scenarios (termed ‘Low Case’, ‘Central
Case’ and ‘High Case’) have been developed for the purposes of this study
relating to different scales of possible future offshore wind, wave and tidal
development within the Draft Plan Option areas in the period 2020 to 2030 as
follows (in terms of additional capacity beyond existing lease agreements):

= Offshore wind

For example, Marine Scotland, 2011 assumes that deployment of offshore wind within medium term sites for Scottish Territorial
Waters occurs up to 2030.
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Low Case: 3GW installed capacity
Central Case: 7GW installed capacity
High Case: 15GW installed capacity

Low Case: 0.5GW installed capacity
Central Case: 1.25GW installed capacity
High Case: 2.5GW installed capacity

Low Case: 0.5GW installed capacity
Central Case: 1.25GW installed capacity
High Case: 2.5GW installed capacity

The potential installed capacities were assigned to individual Draft Plan
Option areas using the following rules and as shown in Table 1:

Areas already subject to ‘Agreement for Lease’ located within the Draft
Plan Option areas were removed from the analysis (reducing the
available Draft Plan Option areas);

The ‘target’ installed capacities for offshore wind, wave and tidal
development under the 3 scenarios were then applied pro rata to the
size of the Draft Plan Option area to achieve the same percentage
occupancy (proportion of Draft Plan Option area occupied by arrays)
across each Draft Plan Option area based on the following
assumptions:

- 7.6MW installed offshore wind capacity occupies 1km? (based
on BOWL, 2012)

25MW installed wave capacity occupies 1km? (AEA Technology
and Hartley Anderson 2011)

25MW installed tidal stream capacity occupies 1km? (AEA
Technology and Hartley Anderson 2011)

These allocations were then adjusted where necessary to ensure that
the following minimum sizes for arrays were met in each Draft Plan
Option area:

- Offshore wind - 100MW;

- Wave — 30MW:; and

- Tidal - 30MW.
Table 1. Indicative Occupancy of Draft Option Plan Areas
Scenario Offshore Wind (%) Wave (%) Tidal (%)
Low Case 4.8 -26.5 0.2-0.6 0.8-25
Central Case 11.6 - 26.5 0.5-0.6 2.6
High Case 251-26.5 1 51
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It is recognised that the scale of development within individual Draft Plan
Option areas may vary and is unlikely to be proportional to the size of area in
every (or even any) case. However, for the purposes of this assessment, it is
important that realistic scales of development are considered in each Draft
Plan Option area. Based on the Scottish Government (2012) projections for
the period 2020 to 2030, the aggregate levels of offshore wind, wave and tidal
development required to deliver these projections would be broadly similar to
the Low Case scenario. However, it is helpful to consider higher levels of
potential development, particularly given that the scales of actual
development within individual Draft Plan Option areas are likely to vary. Thus,
the higher scenarios, while they may be unrealistic in aggregate, help to
identify possible capacity constraints and how different scales of development
within Draft Plan Option areas might give rise to differing levels of socio-
economic impact. It should be noted that although SG provided direction, the
scenarios used are hypothetical and are not a formal commitment or
statement of policy.

Consideration of Possible Future Technologies

There is currently significant uncertainty concerning the nature of possible
future offshore wind, wave and tidal technologies that will be deployed and the
methods of their construction. In particular, the development of wave and tidal
technologies is at an early stage and it remains unclear which technologies
might be taken forward to full scale deployment. Similarly, construction
methods for offshore wind developments may change over time.

The precise nature of the technologies to be deployed and their construction
methods has the potential to affect the nature and scale of impacts, including
socio-economic impacts. However, it is not appropriate to make detailed
assumptions about project level technologies and construction methods in this
plan level assessment. It has therefore been assumed for the purposes of this
study that the socio-economic impacts associated with offshore wind, wave
and tidal development will not vary significantly as a result of different
technology choices for exploiting wind, wave and tidal resources. While this is
recognised as an oversimplification, it is noted that many of the potentially
most significant socio-economic impacts arise as a result of competition for
sea space and this is not expected to vary significantly as a function of
technology choice. This issue has been addressed in the assessment of
interactions between wave and tidal devices and commercial navigation (see
Appendix B).

In addition, while some socio-economic impacts may arise as a consequence
of environmental impacts (which may vary to an extent depending on the
technology) it will be a general requirement of the EIA and HRA processes to
minimise such impacts to acceptable levels (where necessary underpinned by
licence conditions). On this basis, residual environmental impacts should not
be of sufficient magnitude to give rise to significant socio-economic impacts.

7 R.2045
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See section 2.4 for more information on how uncertainty concerning potential
impacts has been taken into account in the assessment.

Developing an Indicative Programme

The timing of possible development within individual Draft Plan Option areas
is particularly uncertain. The assumption has been that the draft Plans will
look to enable development within the period 2020 to 2030. Assuming Plan
adoption in late 2013/early 2014, it is possible that consenting could be
completed in some Areas within 4 years with construction in these areas
starting as early as 2018, and for those schemes to become operational by
2020. However, given that the draft Plans are seeking to facilitate
development within the period 2020 to 2030 and given the uncertainty
surrounding the precise timing of development, it has been assumed for the
purposes of this assessment that all construction will commence in 2023 and
that all developments will become operational in 2025. While this is a
simplification, for impact assessment purposes it is likely to provide a broadly
similar assessment of costs and benefits to an assumption that evenly
distributes development over the period 2020 to 2030. Separate commentary
has been provided in the discussion of the results concerning how costs and
benefits might vary with different assumptions on the phasing of development.

Taking Account of Cable Routes

There is currently a high level of uncertainty concerning the possible location
and number of export cables associated with potential development within the
proposed Draft Plan Option areas. These requirements will depend on the
scale and location of development within the Draft Plan Option areas and the
future development of grid connection points (both onshore and offshore).
Some information is available from National Grid (2011) on potential and
planned land-side grid connections. However, it is still challenging to predict
the precise routes for export cable corridors. Given these uncertainties, the
approach adopted in this study has generally been to identify all areas inshore
of the Draft Plan Option areas as potential export cable route corridors unless
there is a clear cable landfall point indicated by current and/or planned grid
connection points (see Figures 1 to 3). The same export cable route corridors
have been identified for each of the three scenarios as these would not be
expected to vary significantly as a result of changing the intensity of
development within each Draft Plan Option area.

Establishing a Baseline
ABPmer & RPA (2012a) collated baseline information on a wide range of

marine activities that may potentially interact with offshore renewables
development in Scottish Waters, including:

] Aquaculture (finfish and shellfish);
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= Aviation;

" Carbon Capture and Storage;

. Coast Protection and Flood Defence;

" Commercial Fisheries (including salmon and sea trout);

. Energy Generation (this will need to cover interactions between
different offshore energy devices);

" Military Interests;

" Oil and Gas (including exploration, production, interconnectors, gas
storage);

] Ports and Harbours;

. Power Interconnectors (including offshore transmission networks);

. Recreational Boating;

" Shipping;

] Social Impacts;

" Telecom Cables;

. Tourism (including heritage assets);

" Waste Disposal (dredge material); and

Water Sports (including sea angling, surfing and windsurfing, sea
kayaking, small sail boat activities and scuba diving and).

This study has provided the main baseline information on which the
assessment has drawn. In addition, information has been obtained from a
number of additional sources where available, including:

. Additional fisheries data provided by Marine Scotland including
provisional outputs from the Scotmap project for inshore fisheries
(vessels <15m);

. Information on shipping density around the Scottish coast for 2008
(provided by the Maritime & Coastguard Agency); and

. Information on helicopter main routes (from National Air Traffic
Services)

Some additional baseline information was also obtained through consultation
with relevant stakeholders, for example, additional information on recreational
boating activity. A series of tables in Appendix B summarise the baseline
information sources on which the assessment has drawn (largely based on
ABPmer & RPA, 2012a).

The baseline information presented in ABPmer & RPA (2012a) relates to a
base year of between 2008 and 2010. Where necessary, this information has
been rolled forward to 2012 to provide a consistent base year for the study
using Treasury’s GDP deflator and taking account of any projected trends in
the levels of activity identified in ABPmer & RPA (2012a). The baseline
information was then further adjusted beyond the base year through the
period of study to take account of any projected trends in the levels of activity
to create a future baseline. Further details are provided in the sector specific
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methodologies in Appendix B. Where relevant the baseline data series have
been presented in the relevant sectoral assessments in Appendix C.

Approach to Quantification of Economic and Social Impacts
Introduction

The potential for offshore wind, wave and tidal development arrays and export
cables to give rise to socio-economic impacts on other activities depends on
the nature and scale of interactions between them. The approach adopted
here has therefore been to seek to define the potential interactions and to
identify those interactions which have the potential to give rise to significant
socio-economic impacts drawing on relevant previous studies and taking
account of specific factors relevant to each Draft Plan Option area. Where
potentially significant socio-economic impacts are identified, methods for
quantifying these impacts have been applied taking account of information
availability (Appendix B).

To identify the potential for significant socio-economic impacts to occur, a
simple scoping process was undertaken which takes account of:

" Whether the activity occurs within the relevant offshore energy region;

. Whether the activity overlaps spatially with one or more Draft Plan
Option areas or cable corridors within the relevant offshore energy
region;

" Where the activity occurs within the relevant offshore energy region but

does not overlap spatially with a Draft Plan Option area, but there is
potential for far-field effects i.e. introduction of human pressures in the
marine environment that have the potential to affect other activities
beyond the footprint of the Draft Plan Option area or export cable
route'": and

" The likely scope to avoid a significant interaction through spatial
planning of the location of arrays within a Draft Plan Option area’.

Where one or more potentially significant interactions was identified, further
consideration was given to the potential impact pathways by which socio-
economic impacts may arise and the extent to which any or all of the relevant
pathways required assessment (see column 4 of tables in Appendix B).
Where relevant pathways were considered to be present, these were scoped
into the assessment.

For the purposes of this study, the potential for far field effects from arrays has been assumed to be present in respect of the
following receptors: impacts to coastline, radar interference, underwater communication interference, impacts to
landscape/seascape (affecting tourism and water sports receptors), impacts to aquaculture, ecotourism impacts and impacts
arising from changes to underwater noise. A potential for far field impacts arising from these impact pathways has been
assumed to occur when the activity is located within 5 or 10km of Draft Plan Option area boundaries (depending on the
receptor — see Appendix B for details of methodology applied for each sectoral activity).

Where the projected area occupied by arrays under a given scenario was <5% of the total Draft Plan Option area,
consideration was given to the likely potential to avoid a significant interaction with an activity.
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Where potential impacts will need to be mitigated up-front by the developer as
a condition of consent, it has been assumed that the residual impacts will not
give rise to significant socio-economic impacts. The mitigation costs to be met
by the developer have not been included in the costs presented in the
assessments described within this study. For example, in the case of potential
impacts to aviation radar, these will need to be mitigated by the developer and
therefore significant impacts to the aviation sector will be avoided and so are
not quantified within this assessment.

Similarly, where potential socio-economic impacts are consequential on
potential environmental impacts, it has been assumed that mitigation will be
required for such impacts as a condition of consent and the residual
environmental impacts will not give rise to significant socio-economic impacts.
It is recognised that this is a simplification and that in some cases the
likelihood of significant environmental impacts occurring is not well
understood, for example in relation to collision risk between mobile species
and tidal stream generators or the impacts of electromagnetic fields on
electro- and magneto-sensitive species. The potential limitations of this
assumption are discussed further in relation to individual methodologies in
Appendix B and in the discussion of the results (Section 11). However,
particularly in relation to the Habitats Directive, there is a requirement for
competent authorities to have a high level of certainty when making decisions
relating to possible impacts on features associated with Natura 2000 sites.
The processes in place to manage these risks to environmental receptors will
provide a high level of assurance that significant effects in the marine
environment are avoided, and thus that significant effects to related socio-
economic interests are also avoided.

Economic Impacts of Arrays

A series of tables have been prepared for each offshore energy region for
each offshore renewable technology documenting the outcome of the scoping
process for the assessment of arrays and identifying activities for which
potentially significant socio-economic impact pathways exist and which
therefore need to be assessed in more detail (see tables in Appendix C).

Where the potential for significant socio-economic impact on an activity has
been identified through the scoping process through one or more impact
pathways, a more detailed consideration of the potential impacts has been
undertaken using the assessment methods described in Appendix B for each
sectoral activity. The assessment methods draw upon similar previous
assessments (ABPmer et al, 2011, ABPmer & RPA 2012a; 2012b),
Environmental Statements for offshore wind (e.g. Beatrice Offshore Wind
Limited, 2012), wave (e.g. Meygen, 2012) and tidal development, existing
good practice guidance (e.g. UKFEN 2012) and consultation with
stakeholders.
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Where possible the assessment methods have sought to quantify costs and
benefits. Where insufficient information was available to derive a monetised
estimate, quantitative or qualitative assessments have been provided.
Consultation was also undertaken with relevant stakeholders on the basis for
the estimates and the underlying assumptions.

Economic Impacts of Cable Routes

A series of tables have been prepared for each offshore energy region
documenting the outcome of the scoping process for the assessment of
export cable routes and identifying activities for which potentially significant
socio-economic impact pathways exist and which therefore need to be
assessed in more detail (see tables in Appendix C). Given the very high level
of uncertainty concerning potential export cable routes, only relatively broad
indicative Draft Plan Option areas have been identified and it is considered
inappropriate to seek to develop monetised or quantitative estimates of
impacts. In order to assess the potential for interaction between possible
cable routes and socio-economic activities, all those activities that spatially
overlap with the possible cable corridor have been identified and screened for
possible significant interaction with export cables in line with the
methodologies identified in Appendix B. Where there is potential for an
interaction to arise that may have significant socio-economic consequences,
these have largely been highlighted qualitatively within the assessment.

Social Impacts

For the purposes of this study social impacts have primarily been identified
based on a distributional analysis. The assessment of distributional impacts is
routinely performed as part of standard impact assessment, identifying who
bears the costs and who accrues the benefits. Based on the quantification of
economic impacts and baseline data, the study has determined which of
these impacts of the sets of plan options will fall on different groups in
Scotland. This has included consideration of impacts on specific locations
(including individual settlements, where data availability allows) and on
specific groups within Scotland’s population (including, for example, different
age groups, genders, minority groups, and parts of Scotland’s income
distribution). The extent to which this was possible has depended on the
availability of data, for example on the gender and age breakdown of the
workforce in affected sectors and income distributions within affected sectors.
The study has also identified any particular concentrations of minorities
amongst the areas and sectors affected. The assessment has drawn on
statistical information from the Scottish Government (in particular the Scottish
Neighbourhood Statistics), as well as data from previous studies. Additional
information on potential social impacts from the previous consultation on
short-term and medium term sites for offshore wind development (Marine
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Scotland, 2010) has also been used to identify stakeholder concerns about
less quantifiable social impacts such as changes to traditional ways of life.

Social impacts have been described and quantified where possible, with the
basis for the analysis clearly set out. This approach has been consistent with
that put forward by the GES / GSR Social Impacts Taskforce, which is based
on the ‘capitals approach’ of ensuring that stocks of social capital are
maintained over time. The key areas of social impact identified by the Task
Force include:

Access to services;
Crime;

Culture and Heritage;
Education;
Employment;
Environment; and
Health.

In order to assess the impacts of interactions with the sectors, the study has
sought to clearly define what is (and is not) covered under each of the areas
of social impact. Table 2 provides an indication of the definitions used for
each area. The definitions provided in Table 2 are, to the extent possible,
related to the need to ensure that stocks of capital (produced, human, social
and natural) are maintained so that the potential for wellbeing is non-declining
over time (Defra, 2011). Here the emphasis is on whether the scenarios
being assessed would result in change in the level of access to the goods and
services in question and/or whether the experience associated with that good
and service changes.

Change in access can be thought of as factors that can be estimated in
quantitative terms, for example, as increased time to access services or
projected changes in areas of particular habitats. Whether the change is
positive or negative is determined by the direction of change from the
baseline. The impacts may be the same in quantitative terms across all
groups, but the magnitude of impacts may be different. This is because some
groups may be more vulnerable and, hence, be more significantly impacted
by the change than others. For example, the influx of additional workers may
result in increased demand on doctor’s surgeries. Thus, the average time
required to obtain an appointment to see a doctor may increase. This can be
estimated as additional hours or days. However, this quantified measure
alone does not reflect that some groups within society may be more
significantly affected than others. For example, those in poor health could
be affected more significantly than those in good health.
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Key area

Access

Experience

Access to services

Change in opportunity to use
services or time to access
services

Change in quality of service
provided or received

Crime

Change in opportunity for
criminal activities

Change in level of crime
(perceived or actual)

Culture and heritage

Change in opportunity to access
culture and heritage

Change in existence of
culture/heritage, or knowledge
of it (especially loss)

Change in number of visits to
cultural/heritage sites

Change in quality of cultural or
heritage through change in
context, quality of visits

opportunities

Education Change in opportunity to access | Change in quality of education
education services services
Employment Change in employment Change in quality of

employment opportunities

Environment

Change in opportunity to access
environment

Change in existence of
environment, or knowledge of it
(especially change in habitats)
Change in number of visits to
environmental sites

Change in quality of
environment through change in
quality of habitats, species
supported or change in quality
of visits

Health

Change in level of disease or
symptoms (physical and mental
health)

Change in self-assessed quality
of health

Changes in experience are more subjective and so cannot be easily
estimated in qualitative terms. Instead, they have to be assessed in terms of
how the change might be perceived by different groups. This approach
assumes that individuals within a particular group will have the same (or very
similar) subjective response to the change. Continuing the example above,
the appointments to see the doctor may be shorter such that those in poor
health perceive that they are receiving a worse service than before the
additional demand was placed on the surgery. This highlights that it is very
important that the groups used within the assessment are appropriate to avoid
under-estimating the negative impacts or benefits from interactions.

Table 3 presents the list of groups that has been considered in the
assessment of social impacts and these have been used across all of the key

areas.

14

R.2045




Developing the Socio-Economic Evidence Base for
Offshore Renewable Sectoral Marine Plans in
Scottish Territorial Waters

Final Report
Table 3. Initial list of groups who may be affected

Key area Groups distinguished by

Location Age Gender | Income Minority Other
Access to =Datazone | =Children =Male =10% most =Crofters =With
services =Local =Working age | =Female deprived =10% most disability
Crime Authority =Pensionable =10% most deprived or long-
Culture and =Region age affluent =10% most term sick
heritage =Rural =Remaining affluent =Special
Education datazones 80%" =Ethnic Interest
Employment h minorities Groups
Environment | "Urban =Religion

datazones =Sexual

Health 3 orientation

It is also important to establish exactly what needs to be covered. Table 4
presents an initial definition of the type of services that will be considered for
each key area, drawing on the baseline data from ABPmer & RPA (2012a).

Table 4.

Definition of services included under each key area

Key area

Services

Potential data sources

Access to services

Household spaces

Percentage of dwellings failing Scottish
Housing Quality Standard

Deprivation for housing

Affordability of housing

Mean house sale prices

Time required to drive to GP, post office,
primary school, supermarket, petrol station
Percentage of population in fuel poverty

Scottish National Statistics
Scottish National Statistics

Scottish National Statistics
Scottish National Statistics
Scottish National Statistics
Scottish National Statistics

Scottish National Statistics

Crime

Perceptions of neighbourhood
Crime rate per 10000 population
Clear up rates

Reconvictions

Scottish National Statistics
Scottish National Statistics
Scottish National Statistics
Scottish National Statistics

Culture and heritage

Crofting
Proportion of population attending a
cultural even in previous 12 months

Scottish Government; Hillam (2007)
Scottish National Statistics

Deprivation for income

Employment by industry sectors

Turnover of social economy

Businesses surviving for longer than three
years

Number of people in poverty

Education Deprivation for education, skills and Scottish National Statistics
training
Proportion of population with/without Scottish National Statistics
qualifications
Percentage receiving job-related training Scottish National Statistics
Access to training facilities (colleges) Scottish National Statistics
Pupil: teacher ratio Scottish National Statistics
Percentage of schools in satisfactory or Scottish National Statistics
good condition

Employment Gross weekly earnings Scottish National Statistics

Scottish National Statistics
Office for National Statistics
Scottish National Statistics
Scottish National Statistics

Scottish National Statistics

Environment

Overall rank of deprivation
Energy consumption per person

Scottish National Statistics
Scottish National Statistics

Health Self-assessed health rating Scottish National Statistics
13 Based on Scottish Government Urban/Rural Classification (6-fold) and Scottish Neighbourhood Statistics by datazone.
14 The impact of developments will probably be greater on less affluent sailors who generally have smaller, less powerful

boats without all electronic aids and who rely on skill and good seamanship.
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Key area Services Potential data sources
Deprivation for health Scottish National Statistics
Mean weekly consumption of alcohol Scottish National Statistics
Smoking rates Scottish National Statistics
Level of physical activity Scottish National Statistics

(Source: based on ABPmer & RPA, 2012a)
The social assessment is summarised into three tables:

1. The identification of social impacts and their significance: this table
considers each of the direct effects predicted to occur on each sector and
identifies area of social impacts that could be caused as a result. Where the
impacts are expected to be noticeable (i.e. if the overall costs to a sector in
any region are less than 5% of the turnover for that sector (or reduction in
GVA for commercial fisheries), see also Section 2.5), Present Value (PV)
costs have been identified. Otherwise, the impacts are given in qualitative
terms only, taking account of any mitigation that might be available. The
significance of the social impacts is assessed in terms of both access and
experience, with the following definitions used:

. x X X: significant negative effect. This is defined as where it is
probable that an impact is sufficiently significant so as to be noticed;

. x X: possible negative effect. This is defined as where it is possible
that an impact is sufficiently significant so as to be noticed;

. x: minimal negative effect, if any. This is defined as where it is

probable than an impact is unlikely to be sufficiently significant so as to
be noticeable, but that some possibility exists that a negative impact
could occur; and

. 0: no noticeable effect expected.

2. Distributional analysis (location, age and gender): each of the social
impacts described in the first table is then considered for its likely
distributional consequences. The ratings defined in the first table are used as
the basis for the assessment. Where the impact is expected to be larger on a
particular group than average, the rating is increased. So, for example, loss
of traditional fishing grounds assigned an ‘X’ in the first table is then
considered against where and who might be affected by that impact. Where
impacts are more likely to occur in rural areas because that is where the
fishing ports are mainly located, the impact is increased to xx’. Likewise,
where an impact is less than average for a particular group, the rating is
reduced. Where a change to the average impact is made, the tables include
a brief reason describing why the change has been made.

3. Distributional analysis (income and social groups): the approach used
in the third table is the same as the second but here focusing on impacts
across different income groups and particular social groups: crofters, ethnic
minorities, those with disability or who are long-term sick, special interest
groups and other (those not picked up elsewhere). Again, the ratings from the
first table are used as the basis for the assessment, with ratings increased to
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reflect that a particular group is likely to be impacted more significantly. The
extent of the increase (i.e. from x to xx, or xx to xxx) is used to reflect how
concentrated the impact would be on a particular group and, hence, how
noticeable it is likely to be to them.

Combined Impact of Offshore Wind, Wave and Tidal Energy Plans

For the purpose of this study, the combined impact of potential offshore wind,
wave and tidal development within the Draft Plan Option areas has been
considered at both regional and national levels.

In general, at low levels of offshore wind, wave and tidal development, the
socio-economic impacts of additional levels of development are likely to be
additive. In contrast, more intense offshore wind, wave and tidal development,
occupying a significant proportion of local, regional or national sea space may
give rise to synergistic impacts. For example, above a certain threshold of
impact, it may no longer be economic to continue with an activity and the
whole of the activity may be lost. However, there is little if any evidence that
indicates what the relevant thresholds might be, above which impacts may
become synergistic.

Given these constraints, the study has generally adopted an additive
approach to assessing combined impacts associated with multiple offshore
renewables development locations and multiple offshore renewables
technologies within a region and nationally, unless the impacts are predicted
to be particularly concentrated and intense at a local or regional level, in
which case specific consultation with the relevant sectoral interests has been
undertaken to seek to evaluate the combined effect using expert judgement.

The approach to estimating the combined social effects and distributional
impacts has been based on assigning a significance rating to impacts on
different groups from changes to access and experiences from the
interactions associated with each sector. The number of each rating assigned
has been summed to give an indication of not just the number of impacts, but
also their likely overall cumulative significance for each group and each key
area. The approach has followed the principles of the additive approach used
across other sectoral interests, while retaining information on the range of
significance of social impacts in a semi-quantitative manner. The following
ratings have been applied:

. Very significant: almost all people in this location/group are likely to be
affected;

. Significant: the most vulnerable people are likely to be affected:;

. Slightly significant: some people or those who are more vulnerable are
likely to be affected; and

. Not very significant: few people or those who are least vulnerable are

likely to be affected.
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Where necessary, consultation was undertaken with relevant sectoral
interests to modify the initial assessments of impacts.

Documentation of Impacts

The assessment of impacts has been documented in a series of tables for
each Scottish Offshore Renewable Energy Region (SORER) for which Draft
Plan Option areas have been identified in this planning round and for each
offshore renewables technology (offshore wind, wave and tidal) estimating the
potentially significant socio-economic impacts (positive and negative) for each
sector for each Draft Plan Option area and identifying the nature and duration
of those impacts (i.e. one-off costs or ongoing costs) (see Sections 4 to 8 and
Appendix C).

Estimation of Costs and Benefits

The costs and benefits associated with the impacts identified under Section
2.4.6 have been estimated for the three scenarios compared to the ‘do
nothing’ option. This includes:

" The potential costs (negative impacts) associated with the plan options
on other activities;

. The potential benefits associated with the impacts of the plan options
on other activities; and

" The potential distribution of costs and benefits between activities,
between different locations and regions and between different social
groups.

The assessment has been prepared in accordance with Scottish Business
and Regulatory Impact Assessment guidance, Better Regulation Executive
guidance on impact assessment and the Green Book methodology (HM
Treasury, 2003) for economic assessment.

The Treasury Green Book notes that ‘Costs and benefits considered should
normally be extended to cover the period of the useful lifetime of the assets
encompassed by the options under consideration’. However, this could create
an extremely long assessment period as the asset life of an offshore wind
farm could be 40 years, assuming repowering after 20 years. Given that the
purpose of the study is to estimate costs and benefits to socio-economic
activities excluding the supply chain, it is considered more appropriate to use
a shorter assessment period of 10 years post-construction. As identified in
Section 2.2.3, for the purposes of this study, it is assumed that construction
will commence in 2023 and that all development will be operational by 2025.
The assessment period therefore ran from 2014 (the base year) until 10 years
after all development became operational (i.e. 2035), a period of 22 years. In
line with the indicative programme, construction was assumed to start in 2022
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and economic impacts were therefore assumed to ramp up between 2023 and
2025 (one-third of full impact in 2023, two-thirds in 2024 and full impacts from
2025).

Where it was possible to develop quantified estimates for impacts, these have
been converted to PV using a 3.5% discount rate in line with Treasury Green
Book guidance and summing the discounted values over the assessment
period.

A slightly different approach is taken for commercial fisheries to take account
of the effects of the displacement of current (and future) output due to the
footprint of the renewable technologies. This is based on the potential direct
reduction in GVA due to the potential reduction in the value of landings. The
Seafish Industry Authority Multi-year Fleet Economic Performance Dataset
(Seafish, 2013) has been used as the basis for this calculation. However,
directly comparable data on fleet segments and gear types were not available.
Therefore, a GVA ratio of 39% has been used to convert PV assessment of
impacts on the value of landings to GVA, based on the average GVA %
across all Scottish fleet segments. This 39% factor has been used with the
projected change in value of landings to estimate the change in GVA.

Where appropriate, knock-on impacts on GVA and employment have also
been estimated using the PV damage estimates (or GVA reduction for
commercial fisheries). To minimise the risk of meaningless or misleading
assessments of the impacts on GVA and employment, the impacts are only
quantified where the overall costs to a sector in any region are more than 5%
of the turnover for that sector (or reduction in GVA for commercial fisheries).
In most cases, the sector turnover has been based on the industry group from
the UK Standard Industrial Classification of Economic Activities 2007 classes.
The result of this 5% threshold is that the only knock-on impacts on GVA and
employment that are identified as being significant are those for commercial
fisheries.

The knock-on effects on GVA for commercial fisheries have been estimated
using the Type | and Type Il GVA multipliers. The 2007 Scottish Input-Output
multipliers have been applied as these were the most recent available at the
time of the report. Data on landings have been used to inform the
consideration of downstream supply chain effects (such as impacts on fish
processors) but no estimate has been made of the GVA impact on
processors. Instead, this is assessed as part of the (qualitative) social
assessment. Knock-on employment impacts are based on the value of
landings and use the Type | and Type || employment effects.

Increases in fuel costs (such as for shipping) are unlikely to relate in any
change in GVA or employment so use of multipliers to these costs could be
misleading. It needs to be acknowledged however that since the 5% threshold
is an average applied to a sector as a whole, it does not provide for cases
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where a small number of businesses may be disproportionately affected (e.g.
when their turnover is below industry average). The knock-on effects on
different types of business (e.g. micro-enterprises, small and medium
companies especially in terms of the fishing fleet) are discussed in the
qualitative social analysis.

The total impact on GVA has been estimated as the sum over the 13 year
period (3 years construction and 10 years post-construction). The total impact
on employment has been estimated as the average (mean) number of jobs
affected over the 13 year period. This is because it is likely that it would be
the same jobs that are affected, year-on-year, such that a total would be
misleading.

There are concerns over the likely robustness of the multipliers for fisheries
and aquaculture. Further investigation of possible alternative multipliers (e.g.
taken from those for England or for the UK as a whole) has been undertaken.
It is not always possible to find detailed information specific to sea fishing.
However, three different sources of multipliers have been identified in addition
to the Scotland Input-Output Multipliers:

" Study undertaken by the University of Strathclyde in 2002"°: this study
presents employment effects, employment multipliers and output
multipliers for sea fishing and fish processing for Scotland and the UK.
The study also provides specific multipliers for demersal, shellfish and
pelagic fisheries and are based on input-output tables from 1998;

. UK Input-Output Tables for 2005, downloaded from the Office for
National Statistics: these provide multipliers at the national scale for
fishing (but this is not specifically defined as sea fishing); and

" OECD statistics for the UK covering agriculture, hunting, forestry and
fishing for mid-2000s: these provide data that can be used to calculate
high level multipliers not specifically related to sea fishing. These data
were accessed at http://stats.oecd.org (STAN I-O inverse matrix).

Table 5 compares the multipliers from these sources. The table includes
multipliers from 2005 and 1998 for Scotland for better comparison with the
other sources of multipliers. The table shows that the Scotland multipliers are
consistently lower in terms of employment effect, except for the 1998
employment effect, which is higher than that calculated by the University of
Strathclyde. The comparisons are complicated by the different sectors that
are included, especially for those from the OECD which include agriculture,
hunting and forestry alongside fishing.

The implications of Table 6 are that the employment effect for Scotland would
be expected to be lower than that for the UK as a whole (as suggested by the
University of Strathclyde study), but the employment effect from the 1998

University of Strathclyde (2002): Input-Output multiplier study of the UK and Scottish fish catching and fish processing

sectors, Final Report, October 2002: http://www.seafish.org/media/Publications/io_study_economics.pdf
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Scotland tables is higher than the University of Strathclyde study. As a result,
any adjustment to the 2007 employment effect (for example based on the
change between 1998 and 2007 from the Scotland tables) would be a
reduction of around 55% in the University of Strathclyde employment effect, or
to 9.85. Neither the University of Strathclyde nor the UK input-output tables
give GVA multipliers such that it is difficult to draw conclusions for this
multiplier. However, the output multipliers do tend to be higher than from the
Scotland I-O tables suggesting these may under-estimate the output effects.

Table 5. Multipliers for comparison with the Scottish 2007 multipliers
(Type I)
Employmen Employmen VA
Source and sector Out_pu.t ployment ployme t G. .
multiplier effect multiplier multiplier

Scaottish I-O tables 2007 for sea
fishing 1.42 11.80 1.32 1.30
chttlsh I-O tables 2005 for sea 143 10.72 1.49 137
fishing
S_co_thsh I-O tables 1998 for sea 133 2142 125 131
fishing
University of Strathclyde (2002)
for sea fishing in Scotland (1998 213 17.9 1.80 Not given
I-O tables)
University of Strathclyde (2002)
for sea fishing in UK (1998 I-O 3.47 24.7 2.24 Not given
tables)
;iJsKhii%OS Input-Output tables for 1.90 Not given 3.92 Not given
OECD for UK (agriculture,
hunting, forestry, fishing) (mid- 2.34 225 2.34 Not given
2000s)

Notes: the table only shows the Type | multipliers as these were more widely available than the Type Il multipliers;
both Type | and Type Il multipliers are used in this study to assess the social impacts

Table 6. Allocation of expenditure types to industry groups
Cost Type Industry Group Justification
Fisheries Sea fishing Specific code available
Aquaculture Fish farming Specific code available
Navigation Water transport Includes sea and coastal water transport
I . Includes scheduled and non-scheduled air
Aviation Air transport

transport

Recreational Angling

Recreational services

Includes sporting activities

Recreational Boating

Recreational services

Includes sporting activities

Surfing and windsurfing

Recreational services

Includes sporting activities

Tourism

Hotels, catering & pubs etc

Includes accommodation, restaurants and
bars

Wave and tidal energy

Research & development

Includes research and experimental design
on engineering

Cables

Telecommunications

Specific code available (this also includes
maintenance of the network)

The assessments have been presented in a series of fully documented Excel
spreadsheets to ensure transparency and facilitate audit by Marine Scotland
as necessary. The spreadsheets include qualitative and quantitative data that
underlie the calculations, along with any assumptions that have been made.
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Consultation

The study has been overseen by a Project Steering Group (PSG) within
Scottish Government to provide guidance and advice on the methodology and
presentation of outputs. The study has also benefitted from advice from a
wider Project Advisory Group (PAG) (Appendix A) on the development of the
methodology and discussion of the draft outputs. In addition, specific
consultation has been undertaken with a wider range of stakeholders (see list
in Appendix D) to identify additional information sources and to inform
assumptions used in the assessment.

At the start of the project an initial email letter (Appendix E) was sent to all
wider stakeholders informing them of the purpose of the study and how and
when they might become involved. Further engagement with these
stakeholders was undertaken as relevant and necessary throughout the
course of the study.

Outcome of Scoping Assessment

A scoping exercise was carried out for each activity, the details are provided
in Appendices B and C, where the criteria used were based on specific
assumptions. These assumptions were used in order that a documented trail
of the outcome of the scoping could be provided. A number of figures are
provided in Appendix B to illustrate the distribution of activities in relation to
Draft Plan Option areas to support the scoping assessment.

The scoping exercise has taken account of the scale of potential development
within Draft Plan Option areas and the nature and scale of potential
interactions with activities for the different offshore renewables technologies.

A summary of the scoping exercise outputs is provided in Tables 7 and 8 for
wind and tide respectively. For wave development, all activities except for
commercial fishing, energy generation and military interests (all of which
occur in all Draft Plan Option areas), and carbon capture and storage in the
North Region were scoped out.

In addition due to the uncertainty of where export cable routes would be

located a qualitative assessment of the interactions with activities was also
carried out.
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Table 7. Activities Scoped in by Site for Offshore Wind
Activity
Site Carbon Commercial Energy Military Ports and Power Recreational
Aviation Capture and Fisheri : I Oil and Gas b I Boati Shipping Tourism Water Sports
Storage isheries Generation nterests Harbours nterconnectors oating
L C H L C | H L C | H L[ C H L[ C H L | C H L | C H L C H L C H L|C|H L|C]|H L|[cCc|[H
OWN1 v ivi]iv]iv]v]v]v]v]|v v Iv]v v | v viivi]iv]v]v
OWN2 vIv]v viivi]iv]iv]iv]iv]v]vIiv]v]v v | v v | v v I v]v v [ v v | v]v
OWNE1 v vV vIivi]iv]iv]iv]v]vIivIiv]v]v v v v v v v [ v v v [ v v IvTlv
OWNE2 v]v]v viIivi]iv]iv]iv]v]iv]vIiv]v]yv v v v v v v v v I v]v v [ v v vV
OWSW1 v]v]v vi]ivi]iv]iv]iv]Iiv]iv]v]|v v I v]v v [ v viivi]iv]v]v
OWSW2 v vV viiviIivIivI]iviIiv]iv]v]Iv v [ v v v [ v vIiviI]v]v]v
OoWw1 vIv]v vi]ivi]ivI|v]v]v]v]v]v v I v]v v [ v v]ivi]v]v
Ooww2 vIv]v viivilivi|v]v]v]v]|v]|v v I v]v v [ v vIv]v
OWW3 v vV vIiviIivIivI]iviIiv]iv]v]Iv v [ v v vIiviI]v]v]v
OWNW1 vi]ivilivI|v]v]v]v]v]v v Iv]v v v v | v v
L = Low C=Central H = High Scenario
Table 8. Activities Scoped in by Site for Tide
Activity
. Carbon Capture Commercial Energy o . Ports and Recreational I
Site and Storage Fisheries Generation Military Interests Oil and Gas Harbours Boatin Shipping Water Sports
L C H L C H L C H L C H L C H L C H L C H L C H L C H
TN1 v v v v v v v v v v v v v v v v v v v
TN2 v v v v v v v v v v v v v v v v v v
TN3 v v v v v v v v v v v v v v v v v
TN4 v v v v v v v v v v v v v v v v v v v
TN5 v v v v v v v v v v v v v v v v v
TN6 v v v v v v v v v v v v v v v v v
TN7 v v v v v v v v v v v v v v v v
TSWA1 v v v v v v v v v v v v v v v v
TWA1 v v v v v v v v v v v v v v v v v
TW2 v v v v v v v v v v v v v v v v

L= Low C = Central H=High Scenario
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Assessment for Offshore Wind, Wave and Tidal Draft
Plan Option Areas — South West Region

Offshore Wind
Quantification of Potentially Significant Impacts

Table 9 presents quantified estimates of impacts (Present Value (PV) costs
and GVA (fisheries)) for activities potentially affected by offshore wind
development within Draft Plan Option areas OWSW1 and OWSW2.
Quantified cost estimates have been developed for commercial fisheries,
recreational boating, shipping and tourism. Comments are also provided on
activities for which quantified cost estimates could not be provided. No
significant benefits have been identified for activities. The impacts of each
activity highlighted are briefly described below and further detail can be found
in Appendix C.

Table 9. Present value (PV) costs (and GVA for fisheries) in £millions
for Offshore Wind in South West Region (costs discounted
over assessment period, 2012 prices, numbers rounded to
nearest £0.01m)

o Scenarios
Activity DMescrlptlon otf
easuremen Low Central High
C_omm_ercial Value of_potentially 0.05 0.06 0.13
Fisheries lost landings
Recr_eatlonal Additional fuel 0.05 0.06 0.10
boating costs
- Additional fuel
Shipping costs 4.87 5.08 5.98
. Reduction in
Tourism expenditure 0.03 0.33
Total costs 4.97 5.23 6.54

Commercial Fisheries

The commercial fisheries assessment considered the worst-case impact of
total loss of fishing grounds from the potential offshore wind development in
the South-West Region. This was quantified as the value of fish landings from
the proportion of the Draft Plan Option areas likely to be developed under
each scenario. For OWSW1 and OWSW?2 Draft Plan Option areas this area
was calculated as being 8.5% and 26.5% (low scenario), 11.6% and 26.5%
(central scenario) and 25.1% and 26.5% (high scenario) respectively. The
total impact on commercial fisheries from offshore wind development in the
South-West region was £0.05m GVA for the low scenario, rising to £0.13m
GVA for the high scenario (over the whole assessment period, discounted).
These impacts mainly accrue to the over-10m sector, and mainly on dredgers
and potters that are active in the region, targeting shellfish.
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Recreational Boating

The potential overlap of recreational boating within OWSW1 and OWSW?2 in
the South West SORER will occur in the central and high scenarios where up
to three medium RYA cruising routes will be impacted. The estimated cost
impact on recreational boating based on additional fuel costs associated with
route deviations ranges from £0.05m PV in the low scenario to £0.10m PV in
the high scenario.

Shipping

The shipping costs have considered the costs to commercial shipping
including ferry routes. The assessment has considered the additional fuel
costs associated with route deviation for an average number of shipping
movements based on the shipping density within the Draft Plan Option area.
There are no ferry routes within the Draft Plan Option areas within the South
West SORER. The costs impacts are estimated to be £4.87m PV for the low
scenario increasing to £5.98m PV for the high scenario.

Tourism

The shoreward boundary of both OWSW1 and OWSW?2 Draft Plan Option
areas are within 10km of land and the visual impact has been assessed on a
conservative basis as having some minor potential to affect tourism
expenditure within the affected area. For the low scenario it has been
assumed that spatial planning can be used to locate arrays within the Draft
Plan Option areas so as to avoid impacts to tourism. For the central and high
scenarios, it has been assumed that land areas within 10 and 13km of the
Draft Plan Option areas respectively will experience some reduction in tourism
expenditure, based on impact factors derived from Riddington et al (2008).
The estimated cost impacts are estimated to be £0.03m in the central
scenario and £0.33m PV in the high scenario.

It has not been possible to estimate the impact of the potential landside works
that might be associated with development within the Draft Plan Option areas
(operation and maintenance activity, onshore substations), as the locations of
these activities are not yet known.

Other Costs not Quantified

Aviation

The OWSW1 and OWSW?2 Draft Plan Option areas are within the line of sight
of at least one of the primary surveillance radar used or operated by NATS
who has advised that depending on the size, numbers and relative proximity
of the turbines within the proposed developments, there is the potential for
interference with any of the scenarios. The costs of mitigation measures
would be borne by the developer.
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Commercial Fisheries

Based on information from VMS ‘steaming’ pings, the main fishing navigation
routes in the South-West Region do not overlap with the Draft Plan Option
areas, however there is some steaming that overlaps with wind area OWSW1.
It is expected that impacts could be largely mitigated through careful location
of devices, although there may be some deviation required particularly under
the high scenario. No specific interactions with export cables have been
identified owing to a lack of information on the precise location of inshore
fishing activity. It is expected that cables would be laid in consultation with the
fishing industry, and a Memorandum of Understanding is being developed
between the fishing industry and Subsea Cables UK. Where fishing vessels’
effort is displaced to new areas, rather than lost (as assumed in the worst-
case impact assessed quantitatively), there may be impacts in terms of
conflict with other fishing vessels, environmental impacts in targeting new
areas, longer steaming times and increased fuel costs, changes in costs and
earnings, gear development and adaptation costs, and additional quota costs.

Energy Generation

There is a significant degree of overlap between Draft Plan Option areas
OWSW1 and TSW1 which could result in competition for space between the
different technologies. Energy generation from differing forms of technology
will also lead to competition for transmission capacity which would affect all
Draft Plan Option areas.

Military Interests

There is a potential overlap between OWSW?2 Draft Plan Option area and with
the cable routes and military practice and exercise areas. In addition all Draft
Plan Option areas have the potential to interfere with underwater
communications. The Defence Infrastructure Organisation (DIO) stated that it
was not possible to quantify the economic cost impact that would arise from
the loss of military testing facilities, should activity be displaced through wind,
wave or tidal arrays. At the time of writing no further information had been
received regarding any specific areas of concern in relation to interference
with radar or underwater communications.

Recreational boating

The potential impact of future offshore wind development within the Draft Plan
Option areas on investment in recreational boating supply chains has been
assessed qualitatively. It is recognised that development in areas which are
already challenging to navigate may deter sailors and reduce expenditure in
the Region. The risk can be mitigated to some extent through passage
planning and awareness, plus the update and circulation of up to date
navigational information via charting publications.

Water sports

Scuba diving is carried out in the potential locations of the cable routes from
both OWSW1 and OWSW?2 Draft Plan Option areas. Most of the diving
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activities are associated with areas of interest and in particular wrecks and
where these are known it is highly unlikely that arrays will be placed on or in
proximity to wrecks due to potential turbine damage or boat navigation risk.
While recreational angling is an important activity within the South-West
Region, no significant cost impacts have been identified. It is recognised that
there is some uncertainty surrounding the potential environmental impacts of
offshore renewables development on fish populations, but it is considered that
sufficient management mechanisms are in place to limit such impacts and
therefore that no significant socio-economic impacts to recreational angling
interests should occur. Therefore the cost to water sports activities associated
with offshore wind development within the Draft Plan Option areas is
assessed as negligible.

Social Impacts

Each of the above effects could have social impacts. Table 10 identifies the
areas of social impact that could be affected, with main impacts likely to be on
employment (as a result of the impact of increased costs or reductions in
turnover) and the environment (mainly due to increased emissions or changes
in environmental quality). In most cases, it has not been possible to quantify
the impacts, although employment impacts for fisheries are estimated (based
on use of multipliers, which are uncertain, see also Section 2.5). Other
impacts, such as on access to services, health, and culture and heritage could
largely be mitigated, while others are likely to be minimal, for example, on
recreational boaters.

Those impacts identified as being slightly significant or greater are carried
forwards for assessment in the distributional analysis. Five different aspects
are assessed:

location;

age;

gender;

income; and

social group (covering minorities and special interest groups).

Tables 11 and 12 summarise the results of the distributional analysis, showing
where impacts are likely to be greater for a particular social group, equal, or
lower than the overall impact. For example, impacts on recreational boating
may be more noticeable on settlements with a harbour or marina, or on boat
users, although they are still likely to be small. For most groups, though, the
impacts are only minimal and are unlikely to result in noticeable effects.
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Table 10. Identification of the social impacts and their significance
Offshore Wind (South West)
Costs (PV £ Significance of social impact
Sector Direct effects Area of social impact affected million or GVA for Mitigation -
fisheries) Access Experience
Commercial | Value of potentially lost landings Employment (reduced turnover) Low: £0. 05 X X
fisheries Culture and heritage (impact on traditions) Central: £0.06 Impacts on jobs
Health (increased risks due to moving to lesser High: £0.13 not quantified as
known areas) regional effects
do not exceed
5% threshold
Employment (increased costs) Impacts should be minimised Potentially O Potentially O
Obstruction of navigation routes Environment (increased emissions) through careful location of
devices
Fouling of fishing gear on cables or _Employ_ment (increased co_sts to replacefgear, E)_(pt_acted that c_ables_would be Potentially O Potentially O
seabed infrastructure increasing cos_ts and reducing number of jobs) Igld_ln c_onsultatlon with the
Environment (impacts of fouled gear) fishing industry
Consequential impacts to fish Employment (reduced turnover) Impacts not X 0
Culture and heritage (loss of connection of places quantified
processors . ;
with sea and history of area)
Energy Competition for transmission capacity Employment (reduced opportunity for future Impacts not Potential to collaborate rather Potentially 0 Potentially 0
generation development) quantified than compete for grid
Environment (reduced opportunity for use of connection, minimising
renewable energy) impacts
Recreational | Additional fuel costs Health (reduction in recreational opportunities) Low: £0.05 Passage planning and X X
boating Employment (impacts on boating services if boat Central: £0.06 awareness, plus the update
owners choose to relocate their boating activities to | High: £0.10 and circulation of up to date
elsewhere) navigational information via
Environment (change in opportunity for access) charting publications
Increased deterrent to access in sites Access to recreational opportunities
that are already challenging to navigate
Shipping Additional fuel costs Access to services (increased costs passed onto Low: £4.87 Arrays should seek to be sited Potentially 0 Potentially 0
users, especially ferries) Central: £5.08 to avoid hindering ferry
Environment (increased emissions) High: £5.98 services
Additional emissions unlikely
to be significant in terms of
climate change, and will be
offshore so should not affect
air quality
Tourism Reduction in expenditure Culture and heritage (may affect cultural Low: none Spatial planning used to locate 0 X
interpretation of coastline and seascapes) Central: £0.03 arrays to minimise impacts, but
Employment (negative impacts on numbers of High: £0.33 maybe some impacts on
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Offshore Wind (South West)

Costs (PV £ Significance of social impact
Sector Direct effects Area of social impact affected million or GVA for Mitigation -
fisheries) Access Experience
tourists affecting income of tourism businesses) medium and high scenarios in
Health (impacts may affect recreational trips taken OWSW1 and OWSW2
by locals, affecting their health)
Water sports | Spatial overlap between cable routes Health (reduction in recreational opportunities) Impacts not Unlikely that arrays will be Potentially O Potentially O
and water sports activity (scuba diving) | Employment (impacts on services if boat owners quantified placed close to dive sites, such
choose to relocate their water sports activities to that impacts should be
elsewhere) minimised
Environment (change in opportunity for access)
Notes:  The likely areas of social impact are based on the key areas identified by the GES/GSR Social Impacts Taskforce
Definition of ratings: x x x : significant negative effect; x x : possible negative effects; x: minimal negative effect, if any; 0: no noticeable effect expected
Table 11.  Distributional analysis (location, age and gender)
Location Age Gender
Sector Impact Urban Rural Settlement Children Working age Pensalgzable Male Female
Commercial fisheries Value of potentially lost X XX XX X X X XX X
landings Ayr, Campbeltown Fishermen
more likely to
be male
X X X X X X X XX
Consequential impacts to Ayr, Campbeltown Processors
fish processors more likely to
be female
Recreational boating Additional fuel costs 0 X X 0 X X X X
Not relevant in SW
Increased deterrent to 0 X XX 0 X X X X
access in sites that are Wigtown, Not relevant in SW
already challenging to Kirkcudbright,
navigate Whitehaven could
be particularly
affected
Tourism Reduction in expenditure 0 X No specific 0 X X X X
settlements Not relevant in SW
affected

Impacts: x x x : significant negative effect; x x : possible negative effects; x: minimal negative effect, if any; 0: no noticeable effect expected.

Table 12.
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Sector Impact Income Social groups
10% most Middle 80% 10% most Crofters Ethnic With Special Other
deprived affluent minorities disability or interest
long-term groups
sick
Commercial fisheries Value of potentially lost X X X 0 X 0 XX XX
landings Not relevant in Unlikely to be | Dredgers and Vessels
Sw employed in potters >10m length
fisheries X
Vessels
<10m in
length
Consequential impacts to X X X 0 X 0 X X
fish processors Not relevant in
SW
Recreational boating Additional fuel costs 0 X X 0 X X XX No other
Unlikely to Not relevant in Boat users specific
own boat Sw group
identified
Increased deterrent to X X X 0 X X XX XX
access in sites that are Not relevant in Could mean Potentially
already challenging to Sw they need to greater
navigate relocate to impact on
maintain level | less affluent
of access for | sailors with
recreational smaller, less
boating powerful
boats without
electronic
aids. They
may be more
likely to
reduce
activity if
navigation
risks increase
Tourism Reduction in expenditure X X X X X X X No other
specific
group
identified
Impacts: x x x : significant negative effect; x x : possible negative effects; x: minimal negative effect, if any; 0: no noticeable effect expected
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Tidal
Quantification of Potentially Significant Impacts

Table 13 presents quantified estimates of impacts (Present Value (PV) costs
and GVA (fisheries)) for activities potentially affected by tidal within Draft Plan
Option area TSW1. Quantified cost estimates have been developed for
commercial fisheries, recreational boating and shipping. Comments are also
provided on activities for which quantified cost estimates could not be
provided. No significant benefits have been identified for activities. The
impacts of each activity highlighted are briefly described below and further
detail can be found in Appendix C.

Table 13. Present Value (PV) costs (and GVA for fisheries) in £millions
for Tidal Energy in South West Region (costs discounted
over assessment period, 2012 prices, numbers rounded to
nearest £0.01m)

- Scenarios
noty | escrntionof

Low Central High

Commercial Fisheries | Value of potentially 0.01 0.03 0.06
lost landings

Recreational boating | Additional fuel costs - - 0.06
Shipping Additional fuel costs - - 1.07
Total costs 0.01 0.03 1.19

Commercial Fisheries

For TSW1 Draft Plan Option area, the area to be developed was calculated as
0.8% (low scenario), 2.6% (central scenario) and 5.1% (high scenario). The
total impact on commercial fisheries from tidal energy development in the
South-West region was assessed as £0.01m GVA for the low scenario, rising
to £0.06m GVA for the high scenario (over the whole assessment period,
discounted). These impacts mainly accrue to the over-10m sector, and mainly
on dredgers and potters that are active in the region, targeting shellfish.

Recreational Boating

The potential overlap of recreational boating within TSW1 in the South West
SORER occurs in high scenario where up to five high RYA cruising routes will
be impacted. The estimated cost impact on recreational boating based on
additional fuel costs associated with route deviations is £0.06m PV.

Shipping

The shipping costs have considered the costs to commercial shipping
including ferry routes.

The assessment has considered the additional fuel costs associated with
route deviation for an average number of shipping movements based on the
shipping density within the Draft Plan Option area. No cost impacts are
identified for the low and central scenarios. The costs under the high scenario
are estimated to be £1.07m PV.
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4.2.2 Other Costs not Quantified

Commercial Fisheries

Based on information from VMS ‘steaming’ pings, the main fishing navigation
routes in the South-West Region do not overlap with the Draft Plan Option
areas. There is some steaming that overlaps with TSW1, but due to the small
proportion of the area that would be occupied with tidal devices, impacts are
expected to be avoidable. No significant interactions with cables were
identified, in particular because it is expected that cables would be laid in
consultation with the fishing industry, and a Memorandum of Understanding is
being developed between the fishing industry and Subsea Cables UK.

Energy Generation

There is a significant degree of overlap between Draft Plan Option areas
TSW1 and OWSW1 which could result in competition for space between the
different technologies. Energy generation from differing forms of technology
will also lead to competition in the transmission capacity which would affect all
Draft Plan Option areas.

Military Interests

There is potential for the TSW1 Draft Plan Option area to interfere with
underwater communications, however at the time of writing no further
information had been received regarding any specific areas of concern in
relation to interference with radar or underwater communications.

Recreational Boating

The potential impact of future tidal energy development within the Draft Plan
Option area on investment in recreational boating supply chains has been
assessed qualitatively. It is recognised that development in areas which are
already challenging to navigate may deter sailors and reduce expenditure in
the Region. The risk can be mitigated to some extent through passage
planning and awareness, plus the update and circulation of up to date
navigational information via charting publications.

Water sports

Sea kayaking and scuba diving occur with the TSW1 Draft Plan Option area
while scuba diving also overlaps with the route corridor between this Draft
Plan Option area and the potential landfall. Most of the diving activities are
associated with areas of interest and in particular wrecks and where these are
known it is highly unlikely that arrays will be placed on or in proximity to
wrecks due to potential turbine damage or boat navigation risk. While
recreational angling is an important activity within the South-West Region, no
significant cost impacts have been identified. It is recognised that there is
some uncertainty surrounding the potential environmental impacts of offshore
renewables development on fish populations, but it is considered that
sufficient management mechanisms are in place to limit such impacts and
therefore that no significant socio-economic impacts to recreational angling
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interests should occur. Therefore the cost to water sports activities
associated with tidal developments within the Draft Plan Option areas is
assessed as negligible.

Social Impacts

Each of the above effects could have social impacts. Table 14 identifies the
areas of social impact that could be affected, with main impacts likely to be on
employment (as a result of the impact of increased costs or reductions in
turnover), and environment and health, in relation to sea kayaking. In most
cases, it has not been possible to quantify the impacts, although employment
impacts for fisheries are estimated (based on use of multipliers, which are
uncertain, see also Section 2.5). Other impacts, such as on access to
services, health, and culture and heritage could largely be mitigated, although
as shown in Table 14 there may be some minimal impacts, for example, on
recreational boaters.

Those impacts identified as being slightly significant or greater are carried
forwards for assessment in the distributional analysis. Five different aspects
are assessed:

location;

age;

gender;

income; and

social group (covering minorities and special interest groups).

Tables 15 and 16 summarise the results of the distributional analysis, showing
where impacts are likely to be greater for a particular social group, equal, or
lower than the overall impact. For example, there are possible impacts on
sea kayakers where devices are located in popular kayaking areas. The
impacts for recreational boaters may also be slightly more significant on
settlements with a harbour or marina, should boat users choose to relocate.
For most groups, though, the impacts are only slightly significant and are
unlikely to result in any noticeable effects.
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Table 14. Identification of the social impacts and their significance
Tidal (South West)
Costs (PV £ Significance of social impact
. s million or N
Sector Direct effects Area of social impact affected GVA Mitigation Access Experience
fisheries)
Commercial Value of potentially lost Employment (reduced turnover) Low: £0.01 X X
fisheries landings Culture and heritage (impact on traditions) Central: Impacts on jobs
Health (increased risks due to moving to lesser £0.03 not quantified as
known areas) High: £0.06 regional effects
do not exceed 5%
threshold
ob . N Employment (increased costs) Impacts should be minimised Potentially O Potentially O
struction of navigation Envi ) e .
routes nvironment (increased emissions) thrqugh careful location of
devices
. - Employment (increased costs to replace gear) Expected that cables would be Potentially O Potentially O
Fouling of fishing gear on Environment (impacts of fouled gear) laid in consultation with the
cables or seabed infrastructure fishing industry
- ) Employment (reduced turnover) Impacts not X 0
Consequential impacts to fish Culture and heritage (loss of connection of quantified
processors . )
places with sea and history of area)
Energy Competition for space and Employment (reduced opportunity for future Impacts not Potential to collaborate rather Potentially 0 Potentially 0
generation transmission capacity development) quantified than compete for grid
Environment (reduced opportunity for use of connection, minimising
renewable energy) impacts
Recreational Additional fuel costs Health (reduction in recreational opportunities) Low: none Passage planning and X X
boating Employment (impacts on boating services if Central: none | awareness, plus the update
boat owners choose to relocate their boating High: £0.06 and circulation of up to date
activities to elsewhere) navigational information via
Environment (change in opportunity for access) charting publications
Increased deterrent to access Access to recreational opportunities
in sites that are already
challenging to navigate
Shipping Additional fuel costs Access to services (increased costs passed Low: none Devices should seek to be Potentially 0 Potentially 0
onto users, especially ferries) Central: none | sited to avoid hindering ferry
Environment (increased emissions) High: £1.07 services
Additional emissions unlikely
to be significant in terms of
climate change, and will be
offshore so should not affect
air quality
Water sports Spatial overlap between Draft Health (reduction in recreational opportunities) Impacts not XX XX
Plan Option areas and water Environment (change in opportunity for access) | quantified
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Tidal (South West)

Costs (PV £ Significance of social impact
. Lo million or A
Sector Direct effects Area of social impact affected GVA Mitigation Access Experience
fisheries)
sport activity (sea kayaking)
Spatial overlap between cable Health (reduction in recreational opportunities) Impacts not Unlikely that devices or cables Potentially O Potentially O
routes and water sports activity [ Employment (impacts on services if boat quantified will be placed close to dive
(scuba diving) owners choose to relocate their water sports sites, such that impacts should
activities to elsewhere) be minimised
Environment (change in opportunity for access)
Notes:  The likely areas of social impact are based on the key areas identified by the GES/GSR Social Impacts Taskforce Definition of ratings: x x x : significant negative effect; x x : possible

negative effects; x: minimal negative effect, if any; 0: no noticeable effect expected

Table 15. Distributional analysis (location, age and gender)
Location Age Gender
Sector Impact Urban Rural Settlement Children Working | Pensionable Male Female
age age
Commercial | Value of potentially X XX XX X X X XX X
fisheries lost landings Ayr, Campbeltown Fishermen
more likely to
be male
Consequential impacts X X X X X X X XX
to fish processors Ayr, Campbeltown Processors more
likely to be female

Recreational | Additional fuel costs 0 X X 0 X X X X
boating Not relevant in SW

Increased deterrent to 0 X XX 0 X X X X

access in sites that Wigtown, Kirkcudbright, Not relevant in SW

are already Whitehaven could be

challenging to particularly affected

navigate
Water Spatial overlap 0 X No specific settlements 0 X X X X
sports between Draft Plan affected Not relevant in SW

Option areas and

water sport activity

(sea kayaking)

Impacts: x x x : significant negative effect, x x : possible negative effects, x: minimal negative effect, if any, 0: no noticeable effect expected
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Table 16.  Distributional analysis (income and social groups)
Sector Impact Income Social groups
10% most Middle 10% most | Crofters Ethnic With disability Special interest Other
deprived 80% affluent minorities | or long-term groups
sick
Commercial | Value of potentially lost landings X X X 0 X 0 XX XX
fisheries Not relevant in Unlikely to be Dredgers and Vessels >10m
SwW employed in potters length
fisheries X
Vessels <10m in
length
Consequential impacts to fish X X X 0 X 0 X X
processors Not relevant in
SW
Recreational | Additional fuel costs 0 X X 0 X X XX No other specific
boating Unlikely to Not relevant in Boat users group identified
own boat SW
Increased deterrent to access in X X X 0 X X XX XX
sites that are already challenging Not relevant in Could mean they Potentially greater
to navigate SwW need to relocate to impact on less
maintain level of affluent sailors with
access for smaller, less
recreational boating | powerful boats
without electronic
aids. They may be
more likely to
reduce activity if
navigation risks
increase
Water Spatial overlap between Draft X X X 0 X X XX No other specific
sports Plan Option areas and water sport Not relevant in Sea kayakers could | group identified

activity (sea kayaking)

SW

have to change
routes or look for
alternatives

Impacts: x x x : significant negative effect, x x : possible negative effects, x: minimal negative effect, if any, 0: no noticeable effect expected
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5. Assessment for Offshore Wind, Wave and Tidal Draft
Plan Option Areas — West Region

5.1 Offshore Wind
5.1.1 Quantification of Potentially Significant Impacts

Table 17 presents quantified estimates of impacts (Present Value (PV) costs
and GVA (fisheries)) for activities potentially affected by offshore wind
development within Draft Plan Option areas OWW1, OWW2 and OWWa3.
Quantified cost estimates have been developed for commercial fisheries,
recreational boating, shipping and tourism. Comments are also provided on
activities for which quantified cost estimates could not be provided. No
significant benefits have been identified for activities. The impacts of each
activity highlighted are briefly described below and further the detail can be
found in Appendix C.

Table 17.  Present value (PV) costs (and GVA for fisheries) in £millions
for Offshore Wind in the West Region (costs discounted
over assessment period, 2012 prices, numbers rounded to
nearest £0.01m)

Activity Description of Scenarios
Measurement Low Central High
Commercial Value of 0.13 0.31 0.67
Fisheries potentially lost
landings
Shipping Additional fuel 3.80 7.88
costs
Tourism Reduction in - 0.01 0.06
expenditure
Total costs 0.13 4.12 8.61

Commercial Fisheries

For OWW1, OWW2 and OWWS3 Draft Plan Option areas, the area that would
be occupied by arrays was calculated as being 4.8%, 11.6% and 25.1% for
the low, central and high scenarios respectively. The total impact on
commercial fisheries from offshore wind development in the West Region was
£0.13m GVA for the low scenario, rising to £0.67m GVA for the high scenario
(over the whole assessment period, discounted). These impacts mainly
accrue to potters and Nephrops trawlers.

Shipping

The shipping costs have considered the costs to commercial shipping
including ferry routes. The assessment has considered the additional fuel
costs associated with route deviation for an average number of shipping

movements based on the shipping density within the Draft Plan Option area.
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There are no ferry routes within the Draft Plan Option areas within the West
SORER. No cost impacts are identified for the low scenario. The costs
impacts are estimated to be £3.80m PV for the central and £7.88m PV for the
high scenarios respectively.

Tourism

The shoreward boundary of the OWWa3 Draft Plan Option area is within 10km
of land and the visual impact has been assessed on a conservative basis as
having some minor potential to affect tourism expenditure within the affected
area. For the low scenario it has been assumed that spatial planning can be
used to locate arrays within the Draft Plan Option areas so as to avoid
impacts to tourism. For the central and high scenarios, it has been assumed
that land areas within 10 and 13km of the Draft Plan Option areas respectively
will experience some reduction in tourism expenditure, based on impact
factors derived from Riddington et al (2008). The estimated cost impacts are
estimated to be £0.01m in the central scenario and £0.06m PV in the high
scenario.

It has not been possible to estimate the impact of the potential landside works
that might be associated with development within the Draft Plan Option areas
(operation and maintenance activity, onshore substations), as the location of
such activity is not known.

Other Costs not Quantified

Aviation

The OWW1, OWW2 and OWW3 Draft Plan Option areas are within the line of
sight of at least one of the primary surveillance radar used or operated by
NATS, and in addition OWW?2 also falls within 15nm of the safeguarding zone
around the secondary surveillance radar around the nearest airport. NATS
has advised that depending on the size, numbers and relative proximity of the
turbines within the proposed developments, there is the potential for
interference with any of the scenarios. The costs of mitigation measures
would be borne by the developer.

Commercial Fisheries

OWW1 and OWW?a3 Draft Plan Option areas overlap with moderate
concentrations of steaming pings. There may be some deviation of navigation
required to avoid wind arrays in OWW1 and OWW3, particularly under the
high scenario, in which 25% of the areas area expected to be occupied by
arrays. This implies a cost to the fishing industry in terms of steaming time
and increased fuel costs to reach fishing grounds, and additional impacts on
fishing time available for those vessels limited by days-at-sea regulations.
This is most likely to affect vessels from Oban port, where 55 under-15m
vessels and 14 over-15m vessels are based (MMO, 2013). No significant
interactions with cables were identified. It is expected that cables would be
laid in consultation with the fishing industry, and a Memorandum of
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Understanding is being developed between the fishing industry and Subsea
Cables UK (see Appendix C4.2.4). Where fishing vessels’ effort is displaced
to new areas, rather than lost (as assumed in the worst-case impact assessed
quantitatively), there may be impacts in terms of conflict with other fishing
vessels, environmental impacts in targeting new areas, longer steaming times
and increased fuel costs, changes in costs and earnings, gear development
and adaptation costs, and additional quota costs.

Energy Generation

There is a significant degree of overlap between Draft Plan Option areas
OWW1, OWW3 and WW1 which could result in competition for space
between the different technologies. Energy generation from differing forms of
technology will also lead to competition in the transmission capacity which
would affect all Draft Plan Option areas.

Military Interests

There is a potential overlap between all Draft Plan Option areas and with all
cable routes and military practice and exercise areas. In addition all Draft Plan
Option areas have the potential to interfere with underwater communications.
The Defence Infrastructure Organisation (DIO) stated that it was not possible
to quantify the economic cost impact that would arise from the loss of military
testing facilities, should activity be displaced through wind, wave or tidal
arrays. At the time of writing no further information had been received
regarding any specific areas of concern in relation to interference with radar or
underwater communications.

Ports and Harbours

The main identified impact to ports and harbours associated with offshore
wind development within the Draft Plan Option areas relates to increases in
marine risk, specifically the temporary collision risk while cable laying or
maintenance is being carried out. However the assessment considers that it
would be possible to avoid conflict with port access routes and channels
through careful planning of cable laying and maintenance activities.

Recreational boating

The potential impact of future offshore wind development within the Draft Plan
Option areas on investment in recreational boating supply chains has been
assessed qualitatively. It is recognised that development in areas which are
already challenging to navigate may deter sailors and reduce expenditure in
the Region. The risk can be mitigated to some extent through passage
planning and awareness, plus the update and circulation of up to date
navigational information via charting publications.

Water sports

Scuba diving is carried out in the potential locations of the cable routes from
both OWSW1 and OWSW?2 Draft Plan Option areas. Most of the diving
activities are associated with areas of interest and in particular wrecks and
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where these are known it is highly unlikely that arrays will be placed on or in
proximity to wrecks due to potential turbine damage or boat navigation risk.
While recreational angling is an important activity within the South-West
Region, no significant cost impacts have been identified. It is recognised that
there is some uncertainty surrounding the potential environmental impacts of
offshore renewables development on fish populations, but it is considered that
sufficient management mechanisms are in place to limit such impacts and
therefore that no significant socio-economic impacts to recreational angling
interests should occur. Therefore the cost to water sports activities associated
with offshore wind development within the Draft Plan Option areas is
assessed as negligible

Social Impacts

Each of the above effects could have social impacts. Table 18 identifies the
areas of social impact that could be affected, with main impacts likely to be on
employment (as a result of the impact of increased costs or reductions in
turnover), the environment (mainly due to increased emissions or changes in
environmental quality), and culture and heritage (related to changes in
seascape). In most cases, it has not been possible to quantify the impacts,
although employment impacts for fisheries are estimated (based on use of
multipliers, which are uncertain, see also Section 2.5). Other impacts, such
as on access to services, health, and culture and heritage could largely be
mitigated, although there may be minimal impacts on recreational boaters and
tourists/visitors to the coast.

Those impacts identified as being slightly significant or greater are carried
forwards for assessment in the distributional analysis. Five different aspects
are assessed:

location;

age;

gender;

income; and

social group (covering minorities and special interest groups).

Tables 19 and 20 summarise the results of the distributional analysis, showing
where impacts are likely to be greater for a particular social group, equal, or
lower than the overall impact. For example, impacts on recreational boating
may be more significant on settlements with a harbour or marina, or on boat
users. For most groups, though, the impacts are minimal and are unlikely to
result in noticeable effects.
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Table 18. Identification of the social impacts and their significance
Offshore Wind (West)
Costs (PV £ Significance of social impact
. s million or e
Sector Direct effects Area of social impact affected GVA for Mitigation Access Experience
fisheries)
Commercial Value of potentially lost landings | Employment (reduced turnover) Low: £0.13 XXX X
fisheries Culture and heritage (impact on traditions) Central: Low: 0.20 to 0.22
Health (increased risks due to moving to lesser £0.31 jobs affected
known areas) High: £0.67 Central: 0.5 jobs
affected
High: 1.4t0 1.5
jobs affected
Employment (increased costs) Impacts not Careful location of devices XX Potentially O
ob . - Environment (increased emissions from deviation quantified may help to avoid impacts, but
struction of navigation routes ) T :
to avoid arrays) some deviation likely in
OWW1 and OWW3
. N Employment (increased costs to replace gear) Impacts not Expected that cables would be Potentially 0 Potentially 0
Fouling of fishing gear on Environment (impacts of fouled gear) antified laid in consultation with the
cables or seabed infrastructure P uledg qu fishing i u
ishing industry
Consequential impacts to fish Employment (reduced turnover) Impacts not X 0
Culture and heritage (loss of connection of places | quantified
processors . ;
with sea and history of area)
Energy Competition for space and for Employment (reduced opportunity for future Impacts not Potential to collaborate rather Potentially 0 Potentially 0
generation transmission capacity development) quantified than compete for grid
Environment (reduced opportunity for use of connection, minimising
renewable energy) impacts
Recreational Additional fuel costs Access to recreational opportunities Impacts not Passage planning and X X
boating quantified awareness, plus the update
and circulation of up to date
navigational information via
charting publications
Shipping Additional fuel costs Access to services (increased costs passed onto Low: none Arrays should seek to be sited Potentially 0 Potentially 0
users, especially ferries) Central: to avoid hindering ferry
Environment (increased emissions) £3.80 services
High: £7.88 Additional emissions unlikely
to be significant in terms of
climate change, and will be
offshore so should not affect
air quality
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Offshore Wind (West)

Costs (PV £ Significance of social impact
. s million or e
Sector Direct effects Area of social impact affected Mitigation
P GVA for g Access Experience
fisheries)
Displacement of anchorage Access to services (if ferry routes are changed) Impacts not Arrays should seek to be sited Potentially 0 Potentially O
areas Environment (increased emissions) quantified to avoid hindering ferry
services
Tourism Reduction in expenditure Culture and heritage (may affect cultural Low: none Spatial planning used to X X
interpretation of coastline and seascapes) Central: locate arrays to minimise
Employment (negative impacts on numbers of £0.01 impacts, but maybe some
tourists affecting income of tourism businesses) High: £0.06 impacts on medium and high
Health (impacts may affect recreational trips scenarios in OWWS3 for land
taken by locals, affecting their health) within 10km (but area of
impact is very small)
. Health (reduction in recreational opportunities) Unlikely that arrays will be
Spatial overlap between cable ; . . ’ .
o Employment (impacts on services if boat owners Impacts not placed close to dive sites, . .
Water sports routes and water sports activity . L e . Potentially 0 Potentially O
L choose to relocate their water sports activities to quantified such that impacts should be
(scuba diving) L
elsewhere) minimised
Notes:  The likely areas of social impact are based on the key areas identified by the GES/GSR Social Impacts Taskforce

Definition of ratings: x x x :_significant negative effect; x x : possible negative effects; x: minimal negative effect, if any; 0: no noticeable effect expected
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Table 19. Distributional analysis (location, age and gender)
Sector Impact Location Age Gender
p Urban Rural Settlement Children Working age Pensionable age Male Female
Value of 0 XXX XXX X XXX X XXX X
potentially lost More Oban, Mallaig, Stornoway Fishermen more
landings significant likely to be male
for
Ooww1
Obstruction of 0 XXX XXX X XXX X XXX X
. navigation routes More Oban, Mallaig, Stornoway Fishermen more
Commercial A )
) : significant likely to be male
fisheries
for
Ooww1
and
OWWwW3
Consequential X XX XX X XX X X XX
impacts to fish Oban, Mallaig, Stornoway Processors more likely
processors to be female
Increased
deterrent to X
Recreational | access in sites Oba_n, Dunstaffnage .
) 0 X marinas could be affected if 0 X X X X
boating that are already ber of b d
challenging to ngjm ehro oatlearsbre L]ices
navigate (but others could benefit)
Tourism Reduction in 0 . No specific settlements X X x x .
expenditure affected
Impacts: x x x : significant negative effect; x x : possible negative effects; x: minimal negative effect, if any; 0: no noticeable effect expected
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Table 20. Distributional analysis (income and social groups)
Impact Income Social groups
Sector 10% Mi 10% . . T -
iddle Ethnic With disability or Special interest
most 80% most Crofters minorities long-term sick groups Other
deprived affluent
Commercial Value of XXX XXX XX XXX XX 0 XXX XXX
fisheries potentially lost Where Unlikely to be Potters Nephrops trawlers
landings fishing employed in fisheries
provides
additional
income
Obstruction of XXX XXX XX XXX XX 0 XXX XXX
navigation routes Where Unlikely to be Potters Nephrops trawlers
fishing employed in fisheries
provides
additional
income
Consequential XX XX X X XX 0 X X
impacts to fish
processors
Recreational Increased X X X XX X X XX XX
boating deterrent to May be Could mean they Potentially greater impact on less affluent
access in sites more need to relocate to sailors with smaller, less powerful boats
that are already likely to maintain level of without electronic aids. They may be
challenging to have access for more likely to reduce activity if navigation
navigate smaller recreational boating | risks increase
boats
Tourism Reduction in X X X X X X X No other specific group identified

expenditure

Impacts: x x x : significant negative effect; x x : possible negative effects; x:

minimal negative effect, if any; 0: no noticeable effect expected
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Wave
Quantification of Potentially Significant Impacts

Table 20 presents quantified estimates of impacts (Present Value (PV) costs
and GVA (fisheries)) for activities potentially affected by wave development
within Draft Plan Option areas WW1, WW2 and WW3. Quantified cost
estimates have been developed for commercial fisheries only. Comments are
also provided on activities for which quantified cost estimates could not be
provided. No significant benefits have been identified for activities. The
impacts of each activity highlighted are briefly described below and further the
detail can be found in Appendix C.

Table 21. Present value (PV) costs (and GVA for fisheries) in £millions
for Wave Energy in the West Region (costs discounted over
assessment period, 2012 prices, numbers rounded to
nearest £0.01m)

Description Scenarios
Activity of
Measurement Low Central High
Commercial Value of 0.01 0.01 0.03
Fisheries potentially lost
landings
Total costs 0.01 0.01 0.03

Commercial Fisheries

For WW3 and WW4 Draft Plan Option areas, the area that would be occupied
by arrays was calculated as being from 0.59% for WW3 in the low scenario to
0.95% in the high scenario. The total impact on commercial fisheries from
wave energy development in the West Region was relatively small — £0.01m
GVA for the low scenario, rising to £0.03m GVA for the high scenario (over
the whole assessment period, discounted). These impacts mainly accrue to
potters and Nephrops trawlers.

Other Costs not Quantified

Commercial Fisheries

WW4 overlaps with moderate concentrations of steaming pings, indicating
overlap with fishing navigation routes. As less than 1% of the Draft Plan
Option area would be occupied by arrays under the high scenario, careful
location of devices is expected to be able to avoid impacts for this wave area.
No significant interactions with cables were identified. It is expected that
cables would be laid in consultation with the fishing industry, and a
Memorandum of Understanding is being developed between the fishing
industry and Subsea Cables UK (see Appendix C4.2.4).
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Energy Generation

There is a significant degree of overlap between Draft Plan Option areas
WW1 and OWW1 and OWW3 which could result in competition for space
between the different technologies. Energy generation from differing forms of
technology will also lead to competition in the transmission capacity which
would affect all Draft Plan Option areas.

Military Interests

There is a potential overlap between all Draft Plan Option areas and with all
cable routes and military practice and exercise areas. In addition all Draft Plan
Option areas have the potential to interfere with underwater communications.
The Defence Infrastructure Organisation (DIO) stated that it was not possible
to quantify the economic cost impact that would arise from the loss of military
testing facilities, should activity be displaced through wind, wave or tidal
arrays. At the time of writing no further information had been received
regarding any specific areas of concern in relation to interference with radar or
underwater communications.

Recreational Boating

The potential impact of future wave energy development within the Draft Plan
Option area on investment in recreational boating supply chains has been
assessed qualitatively. It is recognised that development in areas which are
already challenging to navigate may deter sailors and reduce expenditure in
the Region. The risk can be mitigated to some extent through passage
planning and awareness, plus the update and circulation of up to date
navigational information via charting publications.

Water sports

Sea kayaking activities overlap with all wave Draft Plan Option areas in the
West Region. In addition scuba diving overlaps with area WW2 and with the
potential cable routes of all three Draft Plan Option areas. None of the Draft
Plan Option areas are considered to be in the top ten sites for sea kayaking
and as sea kayaks are highly manoeuvrable, wave devices are unlikely to
physically displace this activity. Based on these factors it is unlikely that sea
kayakers will be displaced due to overlap with a Draft Plan Option area and so
economic and social impacts are assessed as negligible. Most of the scuba
diving activities are associated with areas of interest and in particular wrecks
and where these are known it is unlikely that arrays will be placed on or in
proximity to wrecks due to potential turbine damage or boat navigation risk.
Therefore costs associated with the impacts of wave devices are assessed as
negligible. While recreational angling is an important activity within the West
Region, no significant cost impacts have been identified. It is recognised that
there is some uncertainty surrounding the potential environmental impacts of
offshore renewables development on fish populations, but it is considered that
sufficient management mechanisms are in place to limit such impacts and
therefore that no significant socio-economic impacts to recreational angling
interests should occur. Therefore the cost to water sports activities
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associated with wave developments within the Draft Plan Option areas is
assessed as negligible.

Social Impacts

Each of the above effects could have social impacts. Table 22 identifies the
areas of social impact that could be affected, with main impacts likely to be on
employment (as a result of the impact of increased costs or reductions in
turnover). In most cases, it has not been possible to quantify the impacts,
although employment impacts for fisheries are estimated (based on use of
multipliers, which are uncertain, see also Section 2.5). Other impacts, such
as on access to services, health, and culture and heritage could largely be
mitigated, such that the only noticeable effects are expected to be on
fisheries.

Those impacts identified as being slightly significant or greater are carried
forwards for assessment in the distributional analysis. Five different aspects
are assessed:

location;

age;

gender;

income; and

social group (covering minorities and special interest groups).

Tables 23 and 24 summarise the results of the distributional analysis, showing
where impacts are likely to be greater for a particular social group, equal, or
lower than the overall impact. For example, impacts may be greater on sea
kayakers as they could be directly affected however even here the impacts
are unlikely to be significant.
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Table 22. Identification of the social impacts and their significance
Wave (West)
Costs (PV £ Significance of social impact
Sector Direct effects Area of social impact affected million or GVA for Mitigation N
fisheries) Access Experience
Commercial Value of potentially lost Employment (reduced turnover) Low: £0.01 X X
fisheries landings Culture and heritage (impact on traditions) Central: £0.01 Impacts on
Health (increased risks due to moving to High: £0.03 jobs not
lesser known areas) quantified as
regional
effects do not
exceed 5%
threshold
Obstruction of navigation Employment (increased costs) Impacts not Impacts should be minimised Potentially 0 Potentially 0
routes Environment (increased emissions) quantified through careful location of
devices
Fouling of fishing gear on Employment (increased costs to replace gear) | Impacts not Expected that cables would be Potentially 0 Potentially 0
cables or seabed Environment (impacts of fouled gear) quantified laid in consultation with the
infrastructure fishing industry
Consequential impacts to fish Employment (reduced turnover) Impacts not X 0
processors Culture and heritage (loss of connection of quantified
places with sea and history of area)
Loss of traditional fishing Employment (reduced turnover) Low: £0.024 X X
grounds Culture and heritage (impact on traditions) Central: £0.035 Impacts on
Health (increased risks due to moving to High: £0.068 jobs not
lesser known areas) quantified as
regional
effects do not
exceed 5%
threshold
Energy Competition for space and Employment (reduced opportunity for future Impacts not Potential to collaborate rather Potentially 0 Potentially 0
generation transmission capacity development) quantified than compete for grid
Environment (reduced opportunity for use of connection, minimising impacts
renewable energy)
Ports and Spatial overlap between cable | Employment (reduced turnover) Impacts not Cables routes will need to be Potentially 0 Potentially 0
harbours routes and maintained quantified located to avoid navigation
navigation channels: routes
competition for space
Shipping Displacement of anchorage Access to services (if ferry routes are Impacts not Devices should seek to be sited Potentially 0 Potentially O
areas changed) quantified to avoid hindering ferry services
Environment (increased emissions)
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Wave (West)

Costs (PV £ Significance of social impact
Sector Direct effects Area of social impact affected million or GVA for Mitigation -
fisheries) Access Experience
Additional emissions unlikely to
be significant in terms of
climate change, and will be
offshore so should not affect air
quality
Water sports Spatial overlap between Draft Health (reduction in recreational Impacts not Unlikely that devices or cables XX XX
Plan Option areas and water opportunities) quantified will be placed close to dive (sea (sea kayaking)
sport activity (sea kayaking Environment (change in opportunity for sites, such that impacts should kayaking)
and scuba diving) access) be minimised
Spatial overlap between cable | Health (reduction in recreational Impacts not Unlikely that devices or cables Potentially O Potentially O
routes and water sports opportunities) quantified will be placed close to dive
activity (scuba diving) Employment (impacts on services if boat sites, such that impacts should
owners choose to relocate their water sports be minimised
activities to elsewhere)
Environment (change in opportunity for
access)
Notes:  The likely areas of social impact are based on the key areas identified by the GES/GSR Social Impacts Taskforce
Definition of ratings: x x x : significant negative effect; x x : possible negative effects; x: minimal negative effect, if any; 0: no noticeable effect expected
Table 23.  Distributional analysis (location, age and gender)
Location Age Gender
Sector Impact Urban Rural Settlement Children Working | Pensionable Male Female
age age
Commercial Value of potentially lost landings 0 X X X X X XX X
fisheries Oban, Fishermen more
Mallaig, likely to be male
Stornoway
Consequential impacts to fish processors X X X X X X X XX
Oban, Processors
Mallaig, more likely to
Stornoway be female
Water sports Spatial overlap between Draft Plan Option areas 0 X No specific X X X X X
and water sport activity (sea kayaking) settlements
affected

Impacts: x x x : significant negative effect; x x : possible negative effects; x: minimal negative effect, if any; 0: no noticeable effect expected
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Table 24. Distributional analysis (income and social groups)
Income Social groups
. . With disability -
0, )
Sector Impact 10% most Mld::lle 10% most Crofters Ethnic or long-term Special interest Other
deprived 80% affluent minorities sick groups
Commercial fisheries | Value of potentially lost landings X X X X X 0 X X
Where Unlikely to be Potters Nephrops
fishing employed in trawlers
provides fisheries
additional
income
Consequential impacts to fish processors X X X X X 0 X X
Water sports Spatial overlap between Draft Plan Option areas X X X X X X XX No other
and water sport activity (sea kayaking) Sea kayakers specific group
could have to identified
change routes or
look for
alternatives
Impacts: x x x : significant negative effect; x x : possible negative effects; x: minimal negative effect, if any; 0: no noticeable effect expected
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Tidal
Quantification of Potentially Significant Impacts

Table 24 presents quantified estimates of impacts (Present Value (PV) costs
and GVA (fisheries)) for activities potentially affected by tidal development
within Draft Plan Option areas TW1 and TW2. Quantified cost estimates have
been developed for commercial fisheries, recreational boating and shipping.
Comments are also provided on activities for which quantified cost estimates
could not be provided. No significant benefits have been identified for
activities. The impacts of each activity highlighted are briefly described below
and further the detail can be found in Appendix C.

Table 25. Present value (PV) costs (and GVA for fisheries) in £millions
for Tidal Energy in the West Region (costs discounted over
assessment period, 2012 prices, numbers rounded to
nearest £0.01m)

Description Scenarios
Activity of
Measurement Low Central High
Commercial Value of 0.02 0.05 0.1
Fisheries potentially lost
landings
Shipping Additional fuel - - 1.89
costs
Total Costs 0.02 0.05 1.99

Commercial Fisheries

For TW1 and TW2 Draft Plan Option areas this area was calculated as being
0.8% and 0.9% respectively for the low scenario, 2.6% for the central scenario
and 5.1% for the high scenario and accounted for a total impact on
commercial fisheries of £0.02m GVA for the low scenario rising to £0.1m GVA
for the high scenario (over the whole assessment period, discounted). These
impacts mainly accrue to potters and Nephrops trawlers, and to a lesser
extent, dredgers.

Shipping

The shipping costs have considered the costs to commercial shipping
including ferry routes. The assessment has considered the additional fuel
costs associated with route deviation for an average number of shipping
movements based on the shipping density within the Draft Plan Option area. It
is considered that spatial planning will seek to locate tidal developments to
minimise interactions, which is especially important where ferry services
provide lifeline connections to island communities. There is one ferry route
within the Draft Plan Option area between Campbeltown and Ballycastle. The
costs impacts for route deviation are estimated to be £1.89m PV for the high
scenario, with no costs being associated with the low and central scenarios.
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Other Costs not Quantified

Commercial Fisheries

Tidal area TW2, off the south west tip of the Mull of Kintyre, overlaps with a
significant navigation route for vessels steaming around this area. Coupled
with the strong currents experienced in this location, this may pose a potential
navigation hazard. This is most likely to affect vessels from Ayr (44 under-
15m vessels and 26 over-15m vessels are registered here as their home port)
and Campbeltown (59 under-15m vessels and 13 over-15m vessels) (MMO,
2013). No significant interactions with cables were identified. It is expected
that cables would be laid in consultation with the fishing industry, and a
Memorandum of Understanding is being developed between the fishing
industry and Subsea Cables UK.

Energy Generation
Energy generation from differing forms of technology will lead to competition
in the transmission capacity which would affect all Draft Plan Option areas.

Military Interests

There is a potential overlap between all Draft Plan Option areas and with all
cable routes and military practice and exercise areas. In addition all Draft Plan
Option areas have the potential to interfere with underwater communications.
The Defence Infrastructure Organisation (DIO) stated that it was not possible
to quantify the economic cost impact that would arise from the loss of military
testing facilities, should activity be displaced through wind, wave or tidal
arrays. At the time of writing no further information had been received
regarding any specific areas of concern in relation to interference with radar or
underwater communications.

Ports and Harbours

There is the potential for tidal development within all Draft Plan Option areas
to interact with all the ports and harbours within the West SORER. There is
spatial overlap between and the maintained navigation channels and the high
scenario at site TW1, and similarly with cable routes from TW1 and TW2 and
all the Region’s ports and harbours.. In addition there is the potential for
reduced port development opportunities to occur with the presence of the
Draft Plan Option area TW2 under the high scenario. However the
assessment has identified that due to the scale of the development within
under any scenario within the Draft Plan Option areas it would be possible to
avoid conflict with port access routes and channels through careful planning.

Recreational Boating

The potential impact of future tidal energy development within the Draft Plan
Option area on investment in recreational boating supply chains has been
assessed qualitatively. It is recognised that development in areas which are
already challenging to navigate may deter sailors and reduce expenditure in
the Region. The risk can be mitigated to some extent through passage
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planning and awareness, plus the update and circulation of up to date
navigational information via charting publications.

Water sports

Sea kayaking occurs within TW1 and TW2 Draft Plan Option areas while
scuba diving also overlaps with the route corridor between these Draft Plan
Option areas and the potential landfall together with surfing and windsurfing in
TW2. None of the Draft Plan Option areas are considered to be in the top ten
sites for sea kayaking and as sea kayaks are highly manoeuvrable, wave
devices are unlikely to physically displace this activity. Based on these factors
it is unlikely that sea kayakers will be displaced due to overlap with a Draft
Plan Option area and so impacts are assessed as negligible.

Most of the diving activities are associated with areas of interest and in
particular wrecks and where these are known it is highly unlikely that arrays
will be placed on or in proximity to wrecks due to potential turbine damage or
boat navigation risk. Most of the impacts will result during the construction of
the cable routing and will be short lived, any changes in climate regime will
also impact on the suitability of these areas to sea kayaking and surfing
however any changes are considered to be insignificant and therefore costs
associated with the impacts of tidal energy are assessed as negligible.

While recreational angling is an important activity within the West Region, no
significant cost impacts have been identified. It is recognised that there is
some uncertainty surrounding the potential environmental impacts of offshore
renewables development on fish populations, but it is considered that
sufficient management mechanisms are in place to limit such impacts and
therefore that no significant socio-economic impacts to recreational angling
interests should occur. Therefore the cost to water sports activities
associated with tidal developments within the Draft Plan Option areas is
assessed as negligible.

Social Impacts

Each of the above effects could have social impacts. Table 26 identifies the
areas of social impact that could be affected, with main impacts likely to be on
employment (as a result of the impact of increased costs or reductions in
turnover) and the environment (mainly due to increased emissions or changes
in environmental quality). In most cases, it has not been possible to quantify
the impacts, although employment impacts for fisheries are estimated (based
on use of multipliers, which are uncertain, see also Section 2.5). Other
impacts, such as on access to services, health, and culture and heritage could
largely be mitigated, although as shown in Table 28 there may be some
minimal impacts on recreational boating and sea kayaking.

Those impacts identified as being slightly significant or greater are carried

forwards for assessment in the distributional analysis. Five different aspects
are assessed:
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] location;

" age;

" gender;

. income; and

" social group (covering minorities and special interest groups).

Tables 27 and 28 summarise the results of the distributional analysis, showing
where impacts are likely to be greater for a particular social group, equal, or
lower than the overall impact. For example, impacts on recreational boating
may be more significant on settlements with a harbour or marina, while
special interest groups such as sea kayakers may also see an impact. For
most groups, though, the impacts will be minimal at worst.
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Table 26. Identification of the social impacts and their significance
Tidal (West)
Sector Direct effects Area of social impact affected o??\tli(:) \: fis?g:'lizg) Mitigation Significance of social impact
Access Experience
Commercial Value of potentially lost Employment (reduced turnover) Low: £0.02 XX X
fisheries landings Culture and heritage (impact on traditions) Central: £0.05 Impacts on
Health (increased risks due to moving to lesser High: £0.01 jobs not
known areas) quantified as
regional
effects do not
exceed 5%
threshold
Employment (increased costs) Impacts should be XX Potentially 0
. N Environment (increased emissions) minimised through careful
E())t:ﬁérsuctlon of navigation Health (increased navigation risks) location of devices, but
some navigation risks may
remain in poor weather
Fouling of fishing gear on | Employment (increased costs to replace gear) Expected that cables would Potentially 0 Potentially 0
cables or seabed Environment (impacts of fouled gear) be laid in consultation with
infrastructure the fishing industry
c . Employment (reduced turnover) Impacts not quantified X 0
onsequential impacts to Cult d herit | p " f ol
fish processors ulture and heritage (loss of connection of places
with sea and history of area)
Energy Competition for Employment (reduced opportunity for future Impacts not quantified | Potential to collaborate Potentially 0 Potentially 0
generation transmission capacity development) rather than compete for grid
Environment (reduced opportunity for use of connection, minimising
renewable energy) impacts
Ports and Obstruction of Access to services (if number of ferry services were Impacts not quantified | Devices should seek to Potentially 0 Potentially 0
harbours maintained navigation to be reduced or routes were changed) avoid navigation channels
channel(s) Employment (reduction in jobs associated with through spatial planning
ports)
Reduced development Access to services (if number of ferry services were Impacts not quantified | Devices should seek to Potentially 0 Potentially 0
opportunities to be reduced or routes were changed) minimise impacts on ferries
Employment (reduction in jobs associated with ports through spatial planning
due to loss of investment)
Spatial overlap between Employment (reduced turnover) Impacts not quantified | Cables routes will need to be Potentially 0 Potentially 0
cable routes and located to avoid navigation
maintained navigation routes
channels: competition
for space
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Tidal (West)

Costs (PV £ million

Significance of social impact

Sector Direct effects Area of social impact affected or GVA for fisheries) Mitigation v Ermerionce
Recreational Increased deterrent to Access to recreational opportunities Impacts not quantified X X
boating access in sites that are

already challenging to
navigate
Shipping Access to services (increased costs passed onto Low: none Arrays should seek to be Potentially 0 Potentially 0
Additional fuel costs users, especially ferries) Central: none sited to avoid hindering ferry
Environment (increased emissions) High: £1.89 services
Reduced turnaround Access to services (if number of ferry services were
times due to increased to be reduced) Additional emissions unlikely
steaming times for Employment (reduction in jobs associated with to be significant in terms of
vessel routes ferries) climate change, and will be
offshore so should not affect
air quality
Displacement of Access to services (if ferry routes are changed) Impacts not quantified | Arrays should seek to be Potentially 0 Potentially O
anchorage areas Environment (increased emissions) sited to avoid hindering
access to anchorages
Water sports Spatial overlap between Health (reduction in recreational opportunities) Impacts not quantified X X
Draft Plan Option areas Environment (change in opportunity for access)
and water sport activity
(sea kayaking)
Spatial overlap between Health (reduction in recreational opportunities) Impacts not quantified | Unlikely that devices or Potentially 0 Potentially 0
cable routes and water Employment (impacts on services if boat owners cables will be placed close
sports activity (surfing choose to relocate their water sports activities to to dive sites, such that
and windsurfing, and elsewhere) impacts should be
scuba diving) Environment (change in opportunity for access) minimised. Care needed
when siting arrays to
minimise impacts on wave
climate and avoid changes
in the coastline. The only
impacts may be during
construction and are likely to
be minimal over that period
Notes:  The likely areas of social impact are based on the key areas identified by the GES/GSR Social Impacts Taskforce

Definition of ratings: x x x :_significant negative effect; x x : possible negative effects; x: minimal negative effect, if any; 0: no noticeable effect expected
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Table 27. Distributional analysis (location, age and gender)
Location Age Gender
Sector Impact Urban Rural Settlement Children Working | Pensionable Male Female
age age
Commercial fisheries Value of potentially lost landings 0 XX XX X XX X XX X
Oban, Mallaig, Fishermen
Stornoway more
likely to be
male
Obstruction of navigation routes 0 XX XX X XX X XX X
Oban, Mallaig, Fishermen
Stornoway more
likely to be
male
Consequential impacts to fish processors X X X X XX X X XX
Oban, Mallaig, Processors
Stornoway more likely
to be
female
Recreational boating Increased deterrent to access in sites that X
are already challenging to navigate Oban, Dunstaffnage
0 M marinas could be 0 X X M M
affected if number of
boaters reduces (but
others could benefit)
Water sports Spatial overlap between Draft Plan Option 0 X No specific X X X X X
areas and water sports activity (sea settlements affected
kayaking)
Impacts: x x x : significant negative effect; x x : possible negative effects; x: minimal negative effect, if any; 0: no noticeable effect expected
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Table 28.  Distributional analysis (income and social groups)
Impact Income Social groups
. With disability o
Sector 10% most . 10% most Ethnic Special interest
deprived Middle 80% affluont Crofters minorities or Iosnigl-(term P aroups Other
Commercial Loss of traditional X X X XX X 0 XX XX
fisheries fishing grounds Where fishing Unlikely to be Potters Nephrops
provides employed in trawlers
additional fisheries
income
X X X XX X 0 XX XX
Obsicion o Unikeyiobe | poters | tephrps
navigation routes additional fisheries
income
Consequential X X X X X 0 X X
impacts to fish
processors
Recreational Increased XX XX XX XX XX XXX XXX XXX
boating deterrent to access | Where May be more Could affect Could mean they | Potentially
in sites that are employed in this likely to have ability to need to relocate greater impact
already challenging | area smaller boats support trips for | to maintain on less affluent
to navigate disabled/ sick services sailors with
smaller, less
powerful boats
without
electronic aids.
They may be
more likely
reduce activity
if navigation
risks increase
Water sports Spatial overlap X X X X X X XX No other
between Draft Plan Sea kayakers specific group
Option areas and could have to identified
water sports change routes or
activity (sea look for
kayaking) alternatives
Impacts: x x x : significant negative effect; x x : possible negative effects; x: minimal negative effect, if any; 0: no noticeable effect expected
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Assessment for Offshore Wind, Wave and Tidal Draft
Plan Option Areas — North West

Offshore Wind
Quantification of Potentially Significant Impacts

Table 28 presents quantified estimates of impacts (Present Value (PV) costs
and GVA (fisheries)) for activities potentially affected by offshore wind
development within Draft Plan Option area OWNW1. Quantified cost
estimates have been developed for commercial fisheries, recreational boating
and shipping. Comments are also provided on activities for which quantified
cost estimates could not be provided. No significant benefits have been
identified for activities. The impacts of each activity highlighted are briefly
described below and further the detail can be found in Appendix C.

Table 29. Present value (PV) costs (and GVA for fisheries) in £millions
for Offshore Wind in the North West Region (costs
discounted over assessment period, 2012 prices, numbers
rounded to nearest £0.01m)

Description Scenarios
Activity of
Measurement Low Central High
Commercial Value of 0.11 0.27 0.58
Fisheries potentially lost
landings
Shipping Additional fuel - 1.45 2.90
costs
Total costs 0.11 1.72 3.48

Commercial Fisheries

For OWNW1 Draft Plan Option area, the area that would be occupied by
arrays was calculated as being 4.8%, 11.6% and 25.1% for the low, central
and high scenarios respectively. The total impact on commercial fisheries
from offshore wind development in the North-West Region was £0.11m GVA
for the low scenario, rising to £0.58m GVA for the high scenario (over the
whole assessment period, discounted). These impacts mainly accrue to the
pelagic sector, targeting herring and mackerel, and to a lesser extent accrue
to potters and demersal (whitefish) trawlers. The over-15m sector is most
affected.

Shipping

The shipping costs have considered the costs to commercial shipping
including ferry routes. The assessment has considered the additional fuel
costs associated with the route deviation for an average number of shipping
movements based on the shipping density within the Draft Plan Option area.
There are no ferry routes within the Draft Plan Option areas within the North
West SORER. The costs impacts are estimated to be £1.45m PV for the
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central scenario increasing to £2.90m PV for the high scenario. There are no
costs associated with the low scenario.

Other Costs not Quantified

Commercial Fisheries

Wind area OWNW1 overlaps with significant navigation routes from the north-
west coast of Scotland heading east and north-east. Development of this area
could impact on navigation routes and result in deviation being necessary,
particularly under the high scenario, in which 25% of the area is expected to
be occupied by arrays. This implies a cost to the fishing industry in terms of
steaming time and increased fuel costs to reach fishing grounds, and
additional impacts on fishing time available for those vessels limited by days-
at-sea regulations. This is most likely to affect vessels from Stornoway (63
under-15m vessels and 17 over-15m vessels are registered here as their
home port), Lochinver (9 under-15m vessels and 1 over-15m vessels),
Kinlochbervie (9 under-15m vessels and 4 over-15m vessels) and possibly
Ullapool (30 under-15m vessels and 11 over-15m vessels) (MMO, 2013). No
significant interactions with cables were identified. It is expected that cables
would be laid in consultation with the fishing industry, and a Memorandum of
Understanding is being developed between the fishing industry and Subsea
Cables UK (see Appendix C4.2.4). Where fishing vessels’ effort is displaced
to new areas, rather than lost (as assumed in the worst-case impact assessed
quantitatively), there may be impacts in terms of conflict with other fishing
vessels, environmental impacts in targeting new areas, longer steaming times
and increased fuel costs, changes in costs and earnings, gear development
and adaptation costs, and additional quota costs.

Energy Generation

Energy generation from differing forms of technology will also lead to
competition for transmission capacity which would affect all Draft Plan Option
areas.

Military Interests

There is a potential overlap between OWNW1 Draft Plan Option area and the
proposed cable route and military practice and exercise areas. In addition
OWNW1 has the potential to interfere with underwater communications. The
Defence Infrastructure Organisation (DIO) stated that it was not possible to
quantify the economic cost impact that would arise from the loss of military
testing facilities, should activity be displaced through wind, wave or tidal
arrays. At the time of writing no further information had been received
regarding any specific areas of concern in relation to interference with radar or
underwater communications.
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Recreational boating

The potential impact of future offshore wind tidal energy development within
the Draft Plan Option area on investment in recreational boating supply chains
has been assessed qualitatively. It is recognised that development in areas
which are already challenging to navigate may deter sailors and reduce
expenditure in the Region. The risk can be mitigated to some extent through
passage planning and awareness, plus the update and circulation of up to
date navigational information via charting publications.

Water sports

Water sports activities such as scuba diving, windsurfing and surfing occur in
the North West Region, where they are mainly carried out within the potential
cable route areas from OWNW1 Draft Plan Option area and landfall. Most of
the diving activities are associated with areas of interest and in particular
wrecks and where these are known it is highly unlikely that arrays will be
placed on or in proximity to wrecks due to potential turbine damage or boat
navigation risk. Therefore costs associated with the impacts of offshore wind
are assessed as negligible. Access restrictions to surfing and wind surfing
sites may occur during the construction phase and careful siting of these
routes should be undertaken to avoid changes in the shoreline and to the
location of the arrays to prevent significant changes to the local wave climate.
However, the impact of these restrictions or changes in wave quality due to
cables is assessed as negligible. While recreational angling is an important
activity within the North West Region, no significant cost impacts have been
identified. It is recognised that there is some uncertainty surrounding the
potential environmental impacts of offshore renewables development on fish
populations, but it is considered that sufficient management mechanisms are
in place to limit such impacts and therefore that no significant socio-economic
impacts to recreational angling interests should occur. Therefore the cost to
water sports activities associated with offshore wind developments within the
Draft Plan Option areas is assessed as negligible.

Social Impacts

Each of the above effects could have social impacts. Table 30 identifies the
areas of social impact that could be affected, with main impacts likely to be on
employment (as a result of the impact of increased costs or reductions in
turnover) and the environment (mainly due to increased emissions or changes
in environmental quality). In most cases, it has not been possible to quantify
the impacts, although employment impacts for fisheries are estimated (based
on use of multipliers, which are uncertain, see also Section 2.5). Other
impacts, such as on access to services, health, and culture and heritage could
largely be mitigated, although as shown in Table 30, there may be some
minimal impacts on recreational boating.

Those impacts identified as being slightly significant or greater are carried

forwards for assessment in the distributional analysis. Five different aspects
are assessed:
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. location;

. age;

. gender;

" income; and

. social group (covering minorities and special interest groups).

Tables 31 and 32 summarise the results of the distributional analysis, showing
where impacts are likely to be greater for a particular social group, equal, or
lower than the overall impact. For example, impacts on recreational boating
may be more significant on settlements with a harbour or marina, or on boat
users. For most groups, though, the impacts are at worst minimal and in
many cases are unlikely to be noticeable.
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Table 30. Identification of the social impacts and their significance
Offshore Wind (North West)
Costs (PV £ Significance of social impact
Sector Direct effects Area of social impact affected "gu':\"f'oc:_r Mitigation
. . Access Experience
fisheries)
Commercial Value of potentially lost Employment (reduced turnover) Low: £0.11 XX X
fisheries landings Culture and heritage (impact on traditions) Central: £0.27 Impacts on jobs
Health (increased risks due to moving to lesser High: £0.58 not quantified as
known areas) regional effects
do not exceed 5%
threshold on low
and central
High: 1.4to
1.5jobs affected
Employment (increased costs) Impacts not Impacts should be minimised X Potentially 0
Obstruction of navigation Environment (increased emissions) quantified through careful location of devices,
routes Health (increased navigation routes) but some risks may remain
especially in high scenario
Fouling of fishing gear on Employment (increased costs to replace gear) Impacts not Expected that cables would be laid in | Potentially 0 Potentially 0
cables or seabed Environment (impacts of fouled gear) quantified consultation with the fishing industry
infrastructure
o Employment (reduced turnover) Impacts not X 0
Eonsequentlal impacts to Culture and heritage (loss of connection of quantified
ish processors . )
places with sea and history of area)
Energy Competition for Employment (reduced opportunity for future Impacts not Potential to collaborate rather than Potentially 0 Potentially 0
generation transmission capacity development) quantified compete for grid connection,
Environment (reduced opportunity for use of minimising impacts
renewable energy)
Recreational Increased deterrent to Access to recreational opportunities Impacts not Passage planning and awareness, X X
boating access in sites that are quantified plus the update and circulation of up
already challenging to to date navigational information via
navigate charting publications
Shipping Additional fuel costs Access to services (increased costs passed Low: none Arrays should seek to be sited to Potentially 0 Potentially O
onto users, especially ferries) Central: £1.45 | avoid hindering ferry services
Environment (increased emissions) High: £2.90 Additional emissions unlikely to be
significant in terms of climate
change, and will be offshore so
should not affect air quality
Water sports Spatial overlap between Health (reduction in recreational opportunities) Impacts not Unlikely that arrays will be placed Potentially 0 Potentially 0
cable routes and water Employment (impacts on services if boat quantified close to dive sites, such that impacts
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Offshore Wind (North West)

c°§|t|§ (PVE Significance of social impact
Sector Direct effects Area of social impact affected ngv'z?o?_r Mitigation
. . Access Experience
fisheries)

sports activity (surfing and
windsurfing, and scuba
diving)

owners choose to relocate their water sports
activities to elsewhere)

should be minimised. Care needed
when siting arrays to minimise

impacts on wave climate and avoid
changes in the coastline. The only
impacts may be during construction

and are likely to be minimal over that

period

Notes: The likely areas of social impact are based on the key areas identified by the GES/GSR Social Impacts Taskforce

Definition of ratings: x x x :_significant negative effect; x x : possible negative effects; x: minimal negative effect, if any; 0: no noticeable effect expected x x x :_significant negative effect

Table 31.  Distributional analysis (location, age and gender)
Location Age Gender
Sector Impact Urban Rural Settlement Children Wz;k;ng Pensalgzable Male Female
Commercial fisheries Value of potentially lost landings 0 XX XX X XX X XX X
Kinlochbervie, Lochinver, Fishermen
Ullapool more
likely to be
male
Obstruction of navigation routes 0 X X 0 X 0 X X
Kinlochbervie, Lochinver, Fishermen
Ullapool more
likely to be
male
Consequential impacts to fish X X X X XX X X XX
processors Kinlochbervie, Lochinver, Processors
Ullapool more likely
to be
female
Recreational boating Increased deterrent to access in X
sites that are already challenging Pontoon facilities, e.g. at
to navigate 0 X Kinlochbervie could be affected 0 X X X X
if number of boaters reduces
(but others could benefit)

Impacts: x x x: significant negative effect; x x : possible negative effects; x: minimal negative effect, if any; 0: no noticeable effect expected
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Table 32. Distributional analysis (income and social groups)
Impact Income Social groups
With Special
Sector 10% r.nost Middle 80% 10% most Crofters !Eth'?i? disability or interest Other
deprived affluent minorities long-term
. groups
sick
Commercial fisheries Value of potentially lost landings X X X XX X 0 XX XX
Where fishing Unlikely to be Pelagic sector | Vessels >15m
provides employed in X (herring)
additional fisheries Potters, X
income demersal Vessels <15m
trawls
Obstruction of navigation routes X X X XX X 0 XX XX
Where fishing Unlikely to be Pelagic sector | Vessels >15m
provides employed in X (herring)
additional fisheries Potters, X
income demersal Vessels <15m
trawls
Consequential impacts to fish X X X X X 0 X X
processors
Recreational boating Increased deterrent to access in X X X XX X X XX XX
sites that are already challenging May be more Could mean Potentially
to navigate likely to have they need to greater impact
smaller boats relocate to on less

maintain level
of access for
recreational
boating

affluent sailors
with smaller,
less powerful
boats without
electronic
aids. They
may be more
likely to
reduce activity
if navigation
risks increase

Impacts: x x x: significant negative effect; x x : possible negative effects; x: minimal negative effect, if any; 0: no noticeable effect expected
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Wave
Quantification of Potentially Significant Impacts

Table 32 presents quantified estimates impacts (Present Value (PV) costs
and GVA (fisheries)) for activities potentially affected by wave development
within Draft Plan Option areas WNW1 and WW4. Quantified cost estimates
have been developed for commercial fisheries only. Comments are also
provided on activities for which quantified cost estimates could not be
provided. No significant benefits have been identified for activities. The
impacts of each activity highlighted are briefly described below and further the
detail can be found in Appendix C.

Table 33. Present value (PV) costs (and GVA for fisheries) in £millions
for Wave Energy in the North West Region (costs
discounted over assessment period, 2012 prices, numbers
rounded to nearest £0.01m)

Description Scenarios
Activity of
Measurement Low Central High
Commercial Value of 0.03 0.09 0.18
Fisheries potentially lost
landings
Total costs 0.03 0.09 0.18

Commercial Fisheries

For WNW1 Draft Plan Option area, the area that would be occupied by arrays
was calculated as being 0.17%, 0.47% and 0.95% for the low, central and
high scenarios respectively. The total impact on commercial fisheries from
wave energy development in the North-West Region was £0.03m GVA for the
low scenario, rising to £0.18m GVA for the high scenario (over the whole
assessment period, discounted). These impacts mainly accrue to the over-
15m pelagic trawl sector, targeting mackerel.

Other Costs not Quantified

Commercial Fisheries

Wave area WNW1 overlaps with the navigation routes heading east from the
northern coast of the Isle of Lewis, but impacts on navigation routes are
expected to be avoidable through location of devices, given that less than 1%
of the area would be occupied with wave devices even under the high
scenario. No significant interactions with cables were identified. It is expected
that cables would be laid in consultation with the fishing industry, and a
Memorandum of Understanding is being developed between the fishing
industry and Subsea Cables UK.
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Energy Generation

Energy generation from differing forms of technology will also lead to
competition for transmission capacity which would affect all Draft Plan Option
areas.

Military Interests

There is a potential overlap between all Draft Plan Option areas and with all
cable routes and military practice and exercise areas. In addition all Draft Plan
Option areas have the potential to interfere with underwater communications.
The Defence Infrastructure Organisation (DIO) stated that it was not possible
to quantify the economic cost impact that would arise from the loss of military
testing facilities, should activity be displaced through wind, wave or tidal
arrays. At the time of writing no further information had been received
regarding any specific areas of concern in relation to interference with radar or
underwater communications.

Ports and Harbours

The main identified impact to ports and harbours associated with wave
developments within the Draft Plan Option areas relates to increases in
marine risk, specifically the temporary collision risk while cable laying or
maintenance is being carried out. However the assessment considers that it
would be possible to avoid conflict with port access routes and channels
through careful planning of cable laying and maintenance activities.

Recreational Boating

The potential impact of future wave energy development within the Draft Plan
Option area on investment in recreational boating supply chains has been
assessed qualitatively. It is recognised that development in areas which are
already challenging to navigate may deter sailors and reduce expenditure in
the Region. The risk can be mitigated to some extent through passage
planning and awareness, plus the update and circulation of up to date
navigational information via charting publications.

Water sports

Surfing and windsurfing occur within the area of WNW1 where the impacts to
seascape and setting could reduce the number of surfs using the area
however as the wave devices would only be up to a maximum of 10m above
sea level these structures are expected to cause a minimal disruption to this
activity.

Sea kayaking is undertaken in all wave Draft Plan Option areas while scuba
diving is known to take place at WNW1, however this is not considered to be
in the top ten sites for sea kayaking and as sea kayaks are highly
manoeuvrable, wave devices are unlikely to physically displace this activity.
Based on these factors it is unlikely that sea kayakers will be displaced due to
overlap with a Draft Plan Option area and so impacts are assessed as
negligible. Scuba diving also occurs within WNW1 and is mainly associated
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with areas of interest and in particular wrecks and where these are known it is
highly unlikely that arrays will be placed on or in proximity to wrecks due to
potential turbine damage or boat navigation risk. Therefore costs associated
with the impacts of offshore wind are assessed as negligible.

Windsurfing and surfing and scuba diving are also undertaken within the
potential cable route areas between the Draft Plan Option areas and landfall.
Most of the diving activities are associated with areas of interest and in
particular wrecks and where these are known it is highly unlikely that arrays
will be placed on or in proximity to wrecks due to potential turbine damage or
boat navigation risk. Therefore costs associated with the impacts of wave
development in the Draft Plan Option areas are assessed as negligible.
Access restrictions to surfing and wind surfing sites may occur during the
construction phase and careful siting of these routes is required to avoid
changes in the shoreline and to the location of the arrays to prevent significant
changes to the local wave climate. However the impact of these restrictions or
changes in wave quality due to cables is assessed as negligible. While
recreational angling is an important activity within the North West Region, no
significant cost impacts have been identified. It is recognised that there is
some uncertainty surrounding the potential environmental impacts of offshore
renewables development on fish populations, but it is considered that
sufficient management mechanisms are in place to limit such impacts and
therefore that no significant socio-economic impacts to recreational angling
interests should occur. Therefore the cost to water sports activities
associated with wave developments within the Draft Plan Option areas is
assessed as negligible.

Social Impacts

Each of the above effects could have social impacts. Table 34 identifies the
areas of social impact that could be affected, with main impacts likely to be on
employment (as a result of the impact of increased costs or reductions in
turnover). In most cases, it has not been possible to quantify the impacts,
although employment impacts for fisheries are estimated (based on use of
multipliers, which are uncertain, see also Section 2.5). Other impacts such as
on health could largely be mitigated, such that there are unlikely to be any
noticeable impacts. The only exception may be during construction for surfers
and windsurfers, but this would be minimal and only for a short-time.

Those impacts identified as being slightly significant or greater are carried
forwards for assessment in the distributional analysis. Five different aspects
are assessed:

location;

age;

gender;

income; and

social group (covering minorities and special interest groups).
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Tables 35 and 36 summarise the results of the distributional analysis, showing
where impacts are likely to be greater for a particular social group, equal, or
lower than the overall impact. The only noticeable impacts are likely to be on
commercial fisheries.
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Table 34. Identification of the social impacts and their significance
Wave (North West)
Sector Direct effects Area of social impact affected ocr(::\t,i\(z)vr ﬁsTig:-liZg) Mitigation Significance of social impact
Access Experience
Commercial Value of potentially lost Employment (reduced turnover) Low: £0.03 XX
fisheries landings Culture and heritage (impact on traditions) Central: £0.09 Impacts on jobs
Health (increased risks due to moving to lesser High: £0.18 not quantified
known areas) as regional
effects do not
exceed 5%
threshold
Obstruction of navigation Employment (increased costs) Impacts should be minimised Potentially 0
routes Environment (increased emissions) through careful location of
devices
Fouling of fishing gear on Employment (increased costs to replace gear) Expected that cables would be Potentially 0
cables or seabed Environment (impacts of fouled gear) laid in consultation with the
infrastructure fishing industry
Consequential impacts to fish [ Employment (reduced turnover) Impacts not quantified X
processors Culture and heritage (loss of connection of places
with sea and history of area)
Energy Competition for space and Employment (reduced opportunity for future Impacts not quantified | Potential to collaborate rather Potentially 0 Potentially 0
generation transmission capacity development) than compete for grid
Environment (reduced opportunity for use of connection, minimising impacts
renewable energy)
Recreational Increased deterrent to access | Access to recreational opportunities Impacts not quantified | Passage planning and X X
boating in sites that are already awareness, plus the update and
challenging to navigate circulation of up to date
navigational information via
charting publications
Shipping Obstruction of transiting Access to services (increased costs passed onto | Impacts not quantified | Arrays should seek to be sited to | Potentially 0 Potentially 0
vessel/ferry routes; increased | users, especially ferries) avoid hindering ferry services
steaming distances/time Environment (increased emissions) Additi . .
itional emissions unlikely to
be significant in terms of climate
change, and will be offshore so
should not affect air quality
Water sports Spatial overlap between Draft | Health (reduction in recreational opportunities) Impacts not quantified | Unlikely that arrays will be Potentially 0 Potentially 0
Plan Option areas and water | Employment (impacts on services if boat owners placed close to dive sites, such
sport activity choose to relocate their water sports activities to that impacts should be
elsewhere) minimised
Spatial overlap between cable | Health (reduction in recreational opportunities) Impacts not quantified | Unlikely that arrays will be Potentially O Potentially O
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Wave (North West)

Sector Direct effects Area of social impact affected o?‘g\t/;(:x ﬁsTlg:'lins‘) Mitigation Significance of social impact
Access Experience
routes and water sports Employment (impacts on services if boat owners placed close to dive sites, such
activity choose to relocate their water sports activities to that impacts should be
elsewhere) minimised. Care needed when
siting arrays to minimise impacts
on wave climate and avoid
changes in the coastline. The
only impacts may be during
construction and are likely to be
minimal over that period
Notes:  The likely areas of social impact are based on the key areas identified by the GES/GSR Social Impacts Taskforce

Definition of ratings: x x x:_significant negative effect; x x: possible negative effects; x: minimal negative effect, if any; 0: no noticeable effect expected x x x :_significant negative effect

Table 35.

Distributional analysis (location, age and gender)

Sector

Impact

Location

Age

Gender

Urban

Rural

Settlement

Children | Working

Pension-
age able age

Male Female

Commercial fisheries

Value of potentially lost landings

Ullapool

XX XX
Kinlochbervie,
Lochinver,

X XX

X XX X
Fishermen
more likely
to be male

Consequential impacts to fish
processors

X X

Ullapool

Kinlochbervie,
Lochinver,

X X XX
Processors
more likely
to be
female

Recreational boating

Increased deterrent to access in sites
that are already challenging to navigate

X X
Pontoon

facilities, e.g. at
Kinlochbervie
could be affected
if number of
boaters reduces
(but others could
benefit)

X X X

Impacts: x x x : significant negative effect; x x :

possible negative effects; x: minimal negative effect, if any; 0:

no noticeable effect expected
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Table 36. Distributional analysis (income and social groups)
Impact Income Social groups
Sect o . o . . W.it.h Special
ector 10% r_nost Middle 10% most Crofters !Ethr!lg disability or interest Other
deprived 80% affluent minorities long-term
sick groups
Commercial fisheries Loss of traditional fishing X X X XX XX 0 XX XX
grounds Where Unlikely to be Pelagic Vessels >15m
fishing employed in sector mackerel)
provides fisheries X X
additional Potters, Vessels <15m
income demersal
trawls
Consequential impacts to X X X X X 0 X X
fish processors
Recreational boating Increased deterrent to X X X XX X X XX XX
access in sites that are May be Could Potentially greater
already challenging to more likely mean they impact on less
navigate to have need to affluent sailors
smaller relocate to with smaller, less
boats maintain powerful boats
level of without electronic
access for aids. They may be
recreational | more likely to
boating reduce activity if
navigation risks
increase

Impacts: x x x: significant negative effect; x x : possible negative effects; x: minimal negative effect, if any; 0: no noticeable effect expected
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Assessment for Offshore Wind, Wave and Tidal Draft
Plan Option Areas — North Region

Offshore Wind
Quantification of Potentially Significant Impacts

Table 36 presents quantified estimates of impacts (Present Value (PV) costs
and GVA (fisheries)) for activities potentially affected by offshore wind
development within Draft Plan Option areas OWN1 and OWN2. Quantified
cost estimates have been developed for angling, commercial fisheries,
recreational boating, shipping and tourism. Comments are also provided on
activities for which quantified cost estimates could not be provided. No
significant benefits have been identified for activities. The impacts of each
activity highlighted are briefly described below and further the detail can be
found in Appendix C.

Table 37. Present value (PV) costs (and GVA for fisheries) in £millions
for Offshore Wind in the North Region (costs discounted
over assessment period, 2012 prices, numbers rounded to
nearest £0.01m)

A Scenarios
oty | Gescriton o
Low Central High

Commercial Value of potentially 0.74 1.8 3.9
Fisheries lost landings
Shipping Additional fuel costs 7.1 14.22
Tourism Reduction in 0.22 0.59

expenditure
Wgter sports Reduction in 0.47
- oea nditure
Angling expe
Total costs 0.74 9.13 19.18

Commercial Fisheries

For OWN1 and OWNZ2 Draft Plan Option areas, the area that would be
occupied by arrays was calculated as being 4.8%, 11.6% and 25.1% for the
low, central and high scenarios respectively. The total impact on commercial
fisheries from offshore wind development in the North Region was £0.74m
GVA for the low scenario rising to £1.8m GVA and £3.9 GVA for the central
and high scenarios respectively (over the whole assessment period,
discounted), providing the highest value of impact of any of the regions.
These impacts mainly accrue to the pelagic trawlers (predominantly impacting
on mackerel catches), demersal whitefish trawlers, and potters. The over-15m
sector is most affected, but impacts on under-10m vessels are also
significant. ScotMap data do not cover OWN2, but indicate that for OWN1, the
estimate is likely to be an over-estimate, as the majority of earnings from the
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relevant ICES rectangles come from closer inshore and between the islands
(Figure B4.2).

Shipping

The shipping costs have considered the costs to commercial shipping
including ferry routes. The assessment has considered the additional fuel
costs associated with the route deviation for an average number of shipping
movements based on the shipping density within the Draft Plan Option area.
There are two ferry routes within OWN2 namely Lerwick to Hanstholm and
Aberdeen to Lerwick. The costs impacts are estimated to be £7.11m PV for
the central scenario increasing to £14.22m PV for the high scenario. There
are no costs associated with the low scenario.

Tourism

The shoreward boundaries of OWN1 and OWN2 Draft Plan Option areas are
within 10km of land and the visual impact has been assessed on a
conservative basis as having some minor potential to affect tourism
expenditure within the affected area . For the low scenario it has been
assumed that spatial planning can be used to locate arrays within the Draft
Plan Option areas so as to avoid impacts to tourism. Most of the impacts for
the central and high scenarios will be associated with OWN1 (Orkney) where
7.56% of the VisitScotland Area is within the Zone of Influence (10 and 13km
of land), while the OWN2 Draft Plan Option area (Shetland) this value is only
0.001% based on impact factors derived from Riddington et al (2008) resulting
in an estimate of £0.59m PV for the high scenario.

It has not been possible to estimate the impact of the potential landside works
that might be associated with development within the Draft Plan Option areas
(operation and maintenance activity, onshore substations), as the locations of
these activities are not yet known.

Water Sports - Sea Angling

Under the high scenario, around 1.3% of the area fished by boat based sea
anglers within the North Region could be subject to offshore renewables
development. The cost impact is based on the estimated potential reduction in
expenditure in the Region as a result of loss of access to fishing grounds
within offshore wind Draft Plan Option areas within 6nm of the territorial
baseline. For the low and central scenarios it has been assumed that spatial
planning can be used to locate arrays within the Draft Plan Option areas so as
to avoid impacts to angling. For the high scenario, the cost impact is
estimated to be £0.47m PV.

Other Costs not Quantified
Aviation

There is the potential for overlaps between the siting for offshore wind
turbines and helicopter routes for the OWN2 Draft Plan Option area, however
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where these occupy less than 5% of the area, as in the low scenario, it has
been assumed that spatial planning will avoid any significant impacts to the
industry. Impacts are potentially more significant for the central and high
scenarios however it is difficult to quantify the costs associated with changes
to routeing as a result of the turbine locations. Helicopter services businesses
were not able to respond within the timescales of this assessment. Impacts
are anticipated on radar systems, affecting both primary and secondary
surveillance radar and possibly navigation aids, and these will need to be
addressed at site level. The costs of mitigation measures would be borne by
the developer.

In addition OWNZ2 falls within 15nm of the safeguarding zone around the
secondary surveillance radar around the nearest airport, and the site
intersects with the suggested 17km CAA consultation around airports. NATS
has advised that depending on the size, numbers and relative proximity of the
turbines within the proposed developments, there is the potential for
interference with any of the scenarios. The costs of mitigation measures
would be borne by the developer.

Carbon Capture and Storage

Draft Plan Option area OWN2 lies inshore and overlaps possible carbon and
storage sites and in addition the cable corridors have the potential to overlap
or lie inshore of potential storage areas. However arrays for the low scenario
occupy <5% of the Draft Plan Option area and it has been assumed that
spatial planning can be used to avoid significant impacts under this scenario.
Under the central and high scenarios placement of the array and more
particularly any deviation in the pipeline routeing could potentially introduce
significant cost to the industry, should there be a requirement to install
pipelines to offshore storage areas. However, there are currently no plans for
such developments within the region, nor are such developments considered
likely within the time scales of the assessment owing to the distance from
major carbon emission sources.

Commercial Fisheries

Wind areas OWN1 and OWN2 both overlap significant navigation routes, and
up to 25% of the areas would be occupied by arrays in the high scenario. This
may be expected to impact on navigation routes, particularly for OWN2,
whereas location of devices in the northern part of OWN1 may avoid
interaction with the most significant navigation routes. Nevertheless, some
deviation would be expected to be required, implying a cost to the fishing
industry in terms of steaming time and increased fuel costs to reach fishing
grounds, and additional impacts on fishing time available for those vessels
limited by days-at-sea regulations. This is most likely to affect vessels from
Scrabster (52 under-15m vessels and 1 over-15m vessel are registered here
as their home port) and Kirkwall (63 under-15m vessels and 5 over-15m
vessels) for OWN1, and from Lerwick (58 under-15m vessels and 17 over-
15m vessels) for OWN2 (MMO, 2013). No significant interactions with cables
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were identified. It is expected that cables would be laid in consultation with the
fishing industry, and a Memorandum of Understanding is being developed
between the fishing industry and Subsea Cables UK (see Appendix C4.2.4).
Where fishing vessels’ effort is displaced to new areas, rather than lost (as
assumed in the worst-case impact assessed quantitatively), there may be
impacts in terms of conflict with other fishing vessels, environmental impacts
in targeting new areas, longer steaming times and increased fuel costs,
changes in costs and earnings, gear development and adaptation costs, and
additional quota costs.

Energy Generation

There is a significant degree of overlap between Draft Plan Option areas
OWN1 and WN2 which could result in competition for space between the
different technologies. Energy generation from differing forms of technology
will also lead to competition for transmission capacity which would affect all
Draft Plan Option areas.

Military Interests

There is a potential overlap between all cable routes and military practice and
exercise areas and all Draft Plan Option areas have the potential to interfere
with underwater communications. In addition in OWN1 there is the potential
for overlap with the Low Priority Military Low Flying Area. The Defence
Infrastructure Organisation (DIO) stated that it was not possible to quantify the
economic cost impact that would arise from the loss of military testing
facilities, should activity be displaced through wind, wave or tidal arrays. At
the time of writing no further information had been received regarding any
specific areas of concern in relation to interference with radar or underwater
communications.

Oil and Gas

No significant interactions between development in the Draft Plan Option
areas and oil and gas interests are anticipated Where potential renewable
development areas or cable corridors overlap with existing infrastructure, the
width of ‘corridors’ required to enable maintenance activity will need to be
determined on a case by case basis. Should offshore wind farm export cables
cross over existing oil and gas pipelines or cables, it has been assumed that
the costs would be borne by the offshore wind developer. While the oil & gas
industry’s interests will largely be protected by the relevant cable crossing
agreements, it is currently unclear whether all of the industry’s liabilities may
be covered by such agreements.

Ports and Harbours

The main identified impact to ports and harbours associated with offshore
wind developments within the Draft Plan Option areas relates to increases in
marine risk, specifically the temporary collision risk while cable laying or
maintenance is being carried out. However the assessment considers that it
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would be possible to avoid conflict with port access routes and channels
through careful planning of cable laying and maintenance activities.

Recreational Boating

The potential impact of future offshore wind energy development within the
Draft Plan Option area on investment in recreational boating supply chains
has been assessed qualitatively. It is recognised that development in areas
which are already challenging to navigate may deter sailors and reduce
expenditure in the Region. The risk can be mitigated to some extent through
passage planning and awareness, plus the update and circulation of up to
date navigational information via charting publications.

Water sports

Surfing and windsurfing occur within the area of OWN1 where the impacts to
seascape and setting could reduce the number of surfers using the area
however as the wave devices would only be up to a maximum of 10m above
sea level these structures are expected to cause a minimal disruption to this
activity.

Scuba diving occurs within OWN1 Draft Plan Option area and is mainly
associated with areas of interest and in particular wrecks and where these are
known it is highly unlikely that arrays will be placed on or in proximity to
wrecks due to potential turbine damage or boat navigation risk. Therefore
costs associated with the impacts of offshore wind are negligible.

Windsurfing and surfing and scuba diving are also undertaken within the
potential cable route areas between the Draft Plan Option areas and landfall.
Most of the diving activities are associated with areas of interest and in
particular wrecks and where these are known it is highly unlikely that arrays
will be placed on or in proximity to wrecks due to potential turbine damage or
boat navigation risk. Therefore costs associated with the impacts of offshore
wind are negligible. Access restrictions to surfing and wind surfing sites may
occur during the construction phase and careful siting of these routes to avoid
changes in the shoreline and to the location of the arrays to prevent significant
changes to the local wave climate however the economic and social cost
these restrictions or changes in wave quality due to cables is negligible.

Social Impacts

Each of the above effects could have social impacts. Table 38 identifies the
areas of social impact that could be affected, with main impacts likely to be on
employment (as a result of the impact of increased costs or reductions in
turnover) and the environment (mainly due to increased emissions or changes
in environmental quality). In most cases, it has not been possible to quantify
the impacts, although employment impacts for fisheries are estimated (based
on use of multipliers, which are uncertain, see also Section 2.5). Other
impacts, such as on access to services, health, and culture and heritage could
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largely be mitigated, although there may be some noticeable impacts, such as
on sea anglers or recreational boaters.

Those impacts identified as being slightly significant or greater are carried
forwards for assessment in the distributional analysis. Five different aspects
are assessed:

location;

age;

gender;

income; and

social group (covering minorities and special interest groups).

Tables 39 and 40 summarise the results of the distributional analysis, showing
where impacts are likely to be greater for a particular social group, equal, or
lower than the overall impact. For example, impacts on sea anglers could fall
disproportionately onto males (although this will depend on the local make-up
of sea anglers). For carbon capture and storage, there could be larger effects
for local businesses and people of working age if investment were to go
elsewhere due to competition for space. However, these are likely to be
similar businesses and employees involved in renewable energy, so the
impacts may be negligible. For most groups, though, the impacts are likely to
be minimal.
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Table 38. Identification of the social impacts and their significance
Offshore Wind (North)
Costs (PV £ Significance of social impact
. s million or N
Sector Direct effects Area of social impact affected GVA for Mitigation Access Experience
fisheries)
Aviation Spatial overlap between Draft Employment (reduced turnover) Impacts not Spatial planning should avoid any Potentially 0 Potentially 0
Plan Option areas and helicopter Health (increased risk) quantified impacts
routes: height obstruction of Environment (increased emissions)
commercial navigation routes
(helicopters)
Carbon Draft Plan Option areas overlap or | Education (reduced opportunity for research and | Impacts not Spatial planning should avoid any X X
capture and lie inshore of potential storage development of technology) quantified impacts under low scenario. May be | (where (where
storage areas: competition for space Employment (reduced opportunity for future significant costs for pipeline routing, | investmentis investment is
Cable corridors overlap or lie development) which could minimise the attractiveness | reduced) reduced)
inshore of potential storage areas: | Environment (reduced opportunity for carbon of the area for investment
competition for space storage)
Commercial | Value of potentially lost landings Employment (reduced turnover) Low: £0.74 XXX X
fisheries Culture and heritage (impact on traditions) Central: Low: 0.8 to
Health (increased risks due to moving to lesser £1.80 0.9 jobs
known areas) High: £3.90 affected
Central: 4.2
to 4.6 jobs
affected
High: 9to 10
jobs affected
Obstruction of navigation routes Employment (increased costs) Impacts not Impacts should be minimised through X Potentially 0
Environment (increased emissions) quantified careful location of devices, although
Health (increased navigation risks) there may be some risks in OWNZ2 in
particular
Fouling of fishing gear on cables Employment (increased costs to replace gear) Impacts not Expected that cables would be laid in Potentially 0 Potentially 0
or seabed infrastructure Environment (impacts of fouled gear) quantified consultation with the fishing industry
- ) Employment (reduced turnover) Impacts not X 0
Consequential impacts to fish Culture and heritage (loss of connection of quantified
processors . )
places with sea and history of area)
Energy Competition for space and Employment (reduced opportunity for future Impacts not Potential to collaborate rather than Potentially 0 Potentially 0
generation transmission capacity development) quantified compete for grid connection, minimising
Environment (reduced opportunity for use of impacts
renewable energy)
Oil and gas Increased competition for space Employment (increased costs leading to Impacts not Potential overlaps need to be taken into Potentially 0 Potentially 0
reduced investment) quantified account on case-by-case basis
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Offshore Wind (North)

Costs (PV £ Significance of social impact
. s million or N
Sector Direct effects Area of social impact affected GVA for Mitigation Access Experience
fisheries)
Ports and Reduced development Access to services (if number of ferry services Impacts not Devices should seek to minimise Potentially 0 Potentially O
harbours opportunities were to be reduced or routes were changed) quantified impacts on ferries through spatial
Employment (reduction in jobs associated with planning
ports due to loss of investment)
Spatial overlap between cable Employment (reduced turnover) Impacts not Cables routes will need to be located to Potentially 0 Potentially 0
routes and maintained navigation quantified avoid navigation routes
channels: competition for space
Recreational | Increased deterrent to access in Access to recreational opportunities Impacts not Passage planning and awareness, plus X X
boating sites that are already challenging quantified the update and circulation of up to date
to navigate navigational information via charting
publications
Shipping Additional fuel costs Access to services (increased costs passed Low: none Arrays should seek to be sited to avoid Potentially 0 Potentially 0
onto users, especially ferries) Central: hindering ferry services
Environment (increased emissions) £7.11 Additional emissions unlikely to be
High: significant in terms of climate change,
£14.22 and will be offshore so should not affect
air quality
Reduced turnaround times due to Access to services (if number of ferry services Impacts not Arrays should seek to be sited to avoid Potentially 0 Potentially 0
increased steaming times for were to be reduced) quantified hindering ferry services
vessel routes Employment (reduction in jobs associated with
ferries)
Displacement of anchorage areas Access to services (if ferry routes are changed) Impacts not Arrays should seek to be sited to avoid Potentially 0 Potentially 0
Environment (increased emissions) quantified hindering access to anchorages
Tourism Reduction in expenditure Culture and heritage (may affect cultural Low: none Spatial planning used to locate arrays to 0 X
interpretation of coastline and seascapes) Central: minimise impacts, but maybe some
Employment (negative impacts on numbers of £0.22 impacts on medium and high scenarios
tourists affecting income of tourism businesses) High: £0.59
Health (impacts may affect recreational trips
taken by locals, affecting their health)
Water Reduction in expenditure Health (reduction in recreational opportunities) Low: none XX X
sports — Sea Employment (impacts on services if anglers Central:
Angling choose to relocate their sports activities to none
elsewhere due to loss of fishing grounds) High: £0.47
Water Impacts to seascape / setting Culture and heritage (may affect cultural Impacts not | Care needed when siting arrays to Potentially 0 Potentially O
sports (surfing and windsurfing) interpretation of coastline and seascapes) quantified minimise impacts on wave climate and
Employment (negative impacts on numbers of avoid changes in the coastline. The
tourists affecting income of tourism businesses) only impacts may be during construction
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Offshore Wind (North)

Costs (PV £ Significance of social impact
. s million or N
Sector Direct effects Area of social impact affected GVA for Mitigation Access Experience
fisheries)
Health (impacts may affect recreational trips and are likely to be minimal over that
taken by locals, affecting their health) period
Spatial overlap between Draft Health (reduction in recreational opportunities) Impacts not Unlikely that arrays will be placed close Potentially 0 Potentially 0
Plan Option areas and water sport [ Employment (impacts on services if boat owners | quantified to dive sites, such that impacts should
activity (scuba diving) choose to relocate their water sports activities to be minimised
elsewhere)
Spatial overlap between cable Health (reduction in recreational opportunities) Impacts not Unlikely that arrays will be placed close Potentially 0 Potentially O
routes and water sports activity Employment (impacts on services if boat owners | quantified to dive sites, such that impacts should
(surfing and windsurfing, scuba choose to relocate their water sports activities to be minimised. Care needed when siting
diving) elsewhere) arrays to minimise impacts on wave
climate and avoid changes in the
coastline. The only impacts may be
during construction and are likely to be
minimal over that period
Notes: The likely areas of social impact are based on the key areas identified by the GES/GSR Social Impacts Taskforce

Definition of ratings: x x x : significant negative effect; x x : possible negative effects; x: minimal negative effect, if any; 0: no noticeable effect expected x x x : significant negative effect
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Table 39. Distributional analysis (location, age and gender)
Location Age Gender
Sector Impact Urban Rural Settlement Children Working age Pensalgzable Male Female
Carbon capture and storage Competition for space: Draft Plan 0 X 0 0 X 0 X X
Option areas and/or cable corridors Could have Unlikely to Could have
overlap or lie inshore of potential impact on rural | affect specific impact on
storage areas economy if locations employment
investment opportunities if
goes investment
elsewhere goes
elsewhere
Commercial fisheries Value of potentially lost landings 0 XX XXX X XXX X XXX X
Orkney, Fishermen
Scrabster, more likely
Shetland to be male
0 X XX X XX X XX X
Obstruction of navigation routes grkney, Flsher_men
crabster, more likely
Shetland to be male
X XX XXX X XXX X X XX
L ) Orkney, Processors
Consequential impacts to fish Scrabster, more likely
processors Shetland to be
female
Recreational boating Increased deterrent to access in XX
sites that are already challenging to Bressay,
navigate 0 X Lerwick and 0 X X X X
Pierowall could
be affected
Tourism Reduction in expenditure 0 X No specific X X X X X
settlements
affected
Water sports- Sea Angling Reduction in expenditure XX XX XX XX XX XX XX X
Impacts: xxx: significant negative effect; x x : possible negative effects; x: minimal negative effect, if any; 0: no noticeable effect expected
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Table 40. Distributional analysis (income and social groups)
Impact Income Social groups
= -
Sector 10% most Middle r:gé’t Crofters Ethnic With disability or I‘T‘l’t’:f;:L Other
deprived 80% minorities long-term sick
affluent groups
Carbon capture and Competition for space: Draft XX X X X X 0 0 XX
storage Plan Option areas and/or economic impacts Unlikely to be Unlikely to be affected, None likely Local
cable corridors overlap or lie could affect this employed in economic impacts likely | to be businesses
inshore of potential storage group more than this industry to be small affected that might
areas others (but may be for otherwise
extra income) have been
involved
Commercial fisheries Value of potentially lost XXX XXX XX XXX XX 0 XXX XXX
landings Where fishing Unlikely to be Pelagic, Vessels
provides employed in fisheries demersal >15m
additional sector XXX
income XX Vessels
Shellfish <15m
Obstruction of navigation X X X XX X 0 XX XX
routes Where fishing Unlikely to be Pelagic, Vessels
provides employed in fisheries demersal >15m
additional sector XX
income X Vessels
Shellfish <15m
Consequential impacts to fish XX XX X X X 0 X X
processors
Recreational boating Increased deterrent to access X X X 0 X XX XX No other
in sites that are already Where employed in Unlikely to be Could affect ability to Could mean | specific
challenging to navigate this area employed in support trips for they need to | group
this area disabled/ sick relocate to identified
maintain
services
Tourism Reduction in expenditure X X X X X X X No other
specific
group
identified
Water sports — Sea Reduction in expenditure XX XX XX XX XX X XXX No other
Angling Level of sea angling specific
activity may be lower group
for sick identified
Impacts: x x x: significant negative effect; x x : possible negative effects; x: minimal negative effect, if any; 0: no noticeable effect expected
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Wave
Quantification of Potentially Significant Impacts

Table 40 presents quantified estimates of impacts (Present Value (PV) costs
and GVA (fisheries)) for activities potentially affected by wave development
within Draft Plan Option areas WN1, WN2 and WN3. Quantified cost
estimates have been developed for angling and commercial fisheries.
Comments are also provided on activities for which quantified cost estimates
could not be provided. No significant benefits have been identified for
activities. The impacts of each activity highlighted are briefly described below
and further the detail can be found in Appendix C.

Table 41. Present value (PV) costs (and GVA for fisheries) in £millions
for Wave Energy in the North Region (costs discounted over
assessment period, 2012 prices, numbers rounded to
nearest £0.01m)

— Scenarios
oty | emcrotion o

Low Central High
Commercial Value of potentially 0.03 0.08 0.17
Fisheries lost landings
Water sports | Reduction in - - 0.10
- Sea Angling | expenditure
Total costs 0.03 0.08 0.27

Commercial Fisheries

The total impact on commercial fisheries from wave energy development in
the North Region was £0.03m GVA for the low scenario, rising to £0.17m
GVA for the high scenario (over the whole assessment period, discounted).
These impacts mainly accrue to the over-15m sector and to demersal
(whitefish) trawlers, and to a lesser extent, the pelagic trawlers and potters.
Provisional ScotMap data for WN1 and WN2 confirm that there is little under-
15m activity in these areas; the data do not cover the WN3 area.

Water Sports - Sea Angling

Under the high scenario, around 1.3% of the area fished by boat based sea
anglers within the North Region could be subject to offshore renewables
development. The cost impact is based on the estimated potential reduction in
expenditure in the Region as a result of loss of access to fishing grounds
within wave energy Draft Plan Option areas within 6nm of the territorial
baseline. For the low and central scenarios it has been assumed that spatial
planning can be used to locate arrays within the Draft Plan Option areas so as
to avoid impacts to angling. For the high scenario, the cost impact is
estimated to be £0.10m PV.
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Other Costs not Quantified

Commercial Fisheries

Wave area WN1 overlaps with the navigation route along the north coast of
Scotland. Impacts may be avoidable since less than 1% of the area would be
occupied by arrays under the high scenario. No significant interactions with
cables were identified. It is expected that cables would be laid in consultation
with the fishing industry, and a Memorandum of Understanding is being
developed between the fishing industry and Subsea Cables UK (see
Appendix C4.2.4).

Energy Generation

There is a significant degree of overlap between Draft Plan Option areas WN2
and OWN1 which could result in competition for space between the different
technologies. Energy generation from differing forms of technology will also
lead to competition for transmission capacity which would affect all Draft Plan
Option areas.

Military Interests

There is a potential overlap between all cable routes and military practice and
exercise areas. In addition all Draft Plan Option areas have the potential to
interfere with underwater communications. The Defence Infrastructure
Organisation (DIO) stated that it was not possible to quantify the economic
cost impact that would arise from the loss of military testing facilities, should
activity be displaced through wind, wave or tidal arrays. At the time of writing
no further information had been received regarding any specific areas of
concern in relation to interference with radar or underwater communications.

Ports and Harbours

The main identified impact to ports and harbours associated with wave
developments within the Draft Plan Option areas relates to increases in
marine risk, specifically the temporary collision risk while cable laying or
maintenance is being carried out. However the assessment considers that it
would be possible to avoid conflict with port access routes and channels
through careful planning of cable laying and maintenance activities.

Recreational Boating

The potential impact of future wave energy development within the Draft Plan
Option area on investment in recreational boating supply chains has been
assessed qualitatively. It is recognised that development in areas which are
already challenging to navigate may deter sailors and reduce expenditure in
the Region. The risk can be mitigated to some extent through passage
planning and awareness, plus the update and circulation of up to date
navigational information via charting publications.
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Water Sports

Sea kayaking is undertaken in all wave Ares of Search while scuba diving is
known to take place at WN2, however this Draft Plan Option area is not
considered to be in the top ten sites for sea kayaking and as they are highly
manoeuvrable therefore wave devices are unlikely to physically displace this
activity. Based on these factors it is unlikely that sea kayakers will be
displaced due to overlap with a Draft Plan Option area and so economic and
social impacts are expected to negligible. Scuba diving is mainly associated
with areas of interest and in particular wrecks and where these are known it is
highly unlikely that arrays will be placed on or in proximity to wrecks due to
potential turbine damage or boat navigation risk. Therefore costs associated
with the impacts of offshore wind are negligible.

Windsurfing and surfing and scuba diving are also undertaken within the
potential cable route areas between the Draft Plan Option areas and landfall.
Most of the diving activities are associated with areas of interest and in
particular wrecks and where these are known it is highly unlikely that arrays
will be placed on or in proximity to wrecks due to potential turbine damage or
boat navigation risk. Therefore costs associated with the impacts of offshore
wind are negligible. Access restrictions to surfing and wind surfing sites may
occur during the construction phase and careful siting of these routes to avoid
changes in the shoreline and to the location of the arrays to prevent significant
changes to the local wave climate however the economic and social cost
these restrictions or changes in wave quality due to cables is negligible.

Social Impacts

Each of the above effects could have social impacts. Table 42 identifies the
areas of social impact that could be affected, with main impacts likely to be on
employment (as a result of the impact of increased costs or reductions in
turnover) and the environment (mainly due to increased emissions or changes
in environmental quality). There may also be impacts on education
(specifically research and development) if opportunities for carbon, capture
and storage are minimised (although it is likely that investment would move
elsewhere if competition for space was a deciding factor). In most cases, it
has not been possible to quantify the impacts, although employment impacts
for fisheries are estimated (based on use of multipliers, which are uncertain,
see also Section 2.5). Other impacts, such as on access to services, health,
and culture and heritage could largely be mitigated, although there may be
some noticeable impacts, such as on sea anglers, sea kayakers and
recreational boaters.

Those impacts identified as being slightly significant or greater are carried
forwards for assessment in the distributional analysis. Five different aspects
are assessed:

] location;
] age;
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. gender;
" income; and
. social group (covering minorities and special interest groups).

Tables 43 and 44 summarise the results of the distributional analysis, showing
where impacts are likely to be greater for a particular social group, equal, or
lower than the overall impact. For example, impacts on sea anglers could fall
disproportionately onto males (although this will depend on the local make-up
of sea anglers). Sea kayakers may also be impacted, although this will
depend on sea kayaking routes and the level of overlap between those routes
and the location of devices. For carbon capture and storage, there could be
larger effects for local businesses and people of working age if investment
were to go elsewhere due to competition for space. However, these are likely
to be similar businesses and employees involved in renewable energy, so the
impacts may be negligible. For most groups, though, the impacts are likely to
be minimal.
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Table 42. Identification of the social impacts and their significance
Wave (North)
Sector Direct effects Area of social impact affected Costs (PVE. m|II|_on or Mitigation Significance of social |r.npact
GVA for fisheries) Access Experience
Carbon capture Draft Plan Option areas overlap | Education (reduced opportunity for Impacts not quantified Spatial planning should avoid X X
and storage or lie inshore of potential research and development of any impacts under low scenario. | (where (where
storage areas: competition for | technology) May be significant costs for investment is investment is
space Employment (reduced opportunity for pipeline routing, which could reduced) reduced)
future development) minimise the attractiveness of
Cable corridors overlap or lie Environment (reduced opportunity for the area for investment
inshore of potential storage carbon storage)
areas: competition for space
Commercial Value of potentially lost landing | Employment (reduced turnover) Low: £0.03 XX X
Fisheries Culture and heritage (impact on Central: £0.08 Impacts on jobs
traditions) High: £0.17 not quantified as
Health (increased risks due to moving to regional effects
lesser known areas) do not exceed
5% threshold
Employment (increased costs) Impacts should be minimised X Potentially 0
Obstruction of navigation routes Environment (increased emissions) through careful location of
Health (increased navigation risks) devices, although there may be
some risks in OWN2 in particular
. . Employment (increased costs to replace Expected that cables would be Potentially O Potentially O
Fouling of fishing gear on gea’?) g ( P Iaigin consultation with the Y Y
cables or seabed infrastructure Envi . .
nvironment (impacts of fouled gear) fishing industry
Consequential impacts to fish Emlployment (re_duced turno;/er) _ Impacts not quantified X 0
processors ulture and_ heritage (Ios_s of connection
of places with sea and history of area)
Energy generation | Competition for space and Employment (reduced opportunity for Impacts not quantified Potential to collaborate rather Potentially 0 Potentially 0
transmission capacity future development) than compete for grid
Environment (reduced opportunity for connection, minimising impacts
use of renewable energy)
Oil and gas Increased competition for space | Employment (increased costs leading to | Impacts not quantified Potential overlaps need to be Potentially 0 Potentially 0
reduced investment) taken into account on case-by-
case basis
Ports and Spatial overlap between cable | Employment (reduced turnover) Impacts not quantified Cables routes will need to be Potentially 0 Potentially 0
harbours routes and maintained located to avoid navigation
navigation channels: routes
competition for space
Recreational Increased deterrent to access | Access to recreational opportunities Impacts not quantified Passage planning and X X
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Wave (North)

Costs (PV £ million or

Significance of social impact

Sector Direct effects Area of social impact affected GVA for fisheries) Mitigation Access Experience
boating in sites that are already awareness, plus the update and
challenging to navigate circulation of up to date
navigational information via
charting publications
Shipping Displacement of anchorage Access to services (if ferry routes are Impacts not quantified Arrays should seek to be sited to Potentially 0 Potentially 0
areas changed) avoid hindering access to
Environment (increased emissions) anchorages
Water sports — Reduction in expenditure Health (reduction in recreational Low: none XX X
Sea Angling opportunities) Central: none
Employment (impacts on services if High: £0.1
anglers choose to relocate their sports
activities to elsewhere due to loss of
fishing grounds)
Water sports Spatial overlap between Draft | Health (reduction in recreational Impacts not quantified Unlikely that arrays will be X X

Plan Option areas and water
sport activity (sea kayaking,
and scuba diving)

opportunities)

Employment (impacts on services if boat
owners choose to relocate their water
sports activities to elsewhere)

placed close to dive sites, such
that impacts should be
minimised

(sea kayaking)

(sea kayaking)

Spatial overlap between cable
routes and water sports activity
(surfing and windsurfing, scuba
diving)

Health (reduction in recreational
opportunities)

Employment (impacts on services if boat
owners choose to relocate their water
sports activities to elsewhere)

Impacts not quantified

Unlikely that arrays will be
placed close to dive sites, such
that impacts should be
minimised. Care needed when
siting arrays to minimise impacts
on wave climate and avoid
changes in the coastline. The
only impacts may be during
construction and are likely to be
minimal over that period

Potentially 0

Potentially 0

Notes:

The likely areas of social impact are based on the key areas identified by the GES/GSR Social Impacts Taskforce

Definition of ratings: x x x : significant negative effect; x x : possible negative effects; x: minimal negative effect, if any; 0: no noticeable effect expected x x x : significant negative effect
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Table 43. Distributional analysis (location, age and gender)
Location Age Gender
Sector Impact Urban Rural Settlement Children Working age Pens;;:able Male Female
Carbon capture and storage | Competition for space: Draft Plan 0 X 0 0 X 0 X X
Option areas and/or cable corridors Could have Unlikely to affect Could have
overlap or lie inshore of potential impact on rural | specific locations impact on
storage areas economy if employment
investment opportunities if
goes elsewhere investment goes
elsewhere
Commercial fisheries Value of potentially lost landing 0 XX XX X XX X XX X
Orkney, Fishermen
Scrabster, more likely
Shetland to be male
Consequential impacts to fish X XX XX X XX X X XX
processors Orkney, Processors
Scrabster, more likely
Shetland to be
female
Recreational boating Increased deterrent to access in sites Increased
that are already challenging to navigate deterrent to
access in
0 X X 0 X X X sites that
are already
challenging
to navigate
Water sports — Sea Angling Reduction in expenditure XX XX XX XX XX XX XX XX
Water sports Spatial overlap between Draft Plan 0 X No specific X X X X X
Option areas and water sport activity settlements
(sea kayaking) affected
Impacts: X X X : significant negative effect; x x : possible negative effects; x: minimal negative effect, if any; 0: no noticeable effect expected
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Table 44. Distributional analysis (income and social groups)
Sector Impact Income Social groups
10% With
10% most Middle Ethnic disability or | Special interest
. most Crofters L Other
deprived 80% minorities long-term groups
affluent sick
Carbon capture and storage Competition for space: Draft X 0 0 XX
Plan Option areas and/or XX Unlikely to Unli None likely to be | Local businesses
. . . nlikely to )
cable corridors overlap or lie | economic be b affected that might
. . ) . e affected, h
inshore of potential storage impacts could employed in . otherwise have
. X X L X economic A
areas affect this group this industry impacts been involved
more than (but may be likely to be
others for extra Y
. small
income)
Commercial fisheries Value of potentially lost XX XX XX XX XX 0 XX XX
landing Where Unlikely to Demersal, Vessels <10m
fishing be pelagic sector XX
provides employed in X Vessels <15m
additional fisheries Shellfish
income
Consequential impacts to XX XX X X X 0 X X
fish processors
Recreational boating Increased deterrent to X X X XX X X XX XX
access in sites that are May be Could mean Potentially greater
already challenging to more likely they need to impact on less
navigate to have relocate to affluent sailors with
smaller maintain level of | smaller, less
boats access for powerful boats
recreational without electronic
boating aids. They may be
more likely to
reduce activity if
navigation risks
increase
Water sports — Sea Angling Reduction in expenditure XX XX XX XX XX X XXX No other specific
Level of sea | Sea anglers will group identified
angling be most affected
activity may
be lower for
sick
Water sports Spatial overlap between X X X X X X XX No other specific
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Sector Impact Income Social groups
10% With
10% most Middle y Ethnic disability or | Special interest
. o most Crofters L Other
deprived 80% affluent minorities long-term groups
sick

angling)

Draft Plan Option areas and
water sports activity (sea

Sea kayakers
could have to
change routes
or look for
alternatives

group identified

Impacts:

X X X : significant negative effect; x x : possible negative effects; x: minimal negative effect, if any; 0: no noticeable effect expected
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Tidal
Quantification of Potentially Significant Impacts

Table 44 presents quantified estimates of impacts (Present Value (PV) costs
and GVA (fisheries)) for activities potentially affected by tidal development
within Draft Plan Option areas TN1, TN2, TN3, TN4, TN5, TN6 and TN7.
Quantified cost estimates have been developed for angling, commercial
fisheries, recreational boating and shipping. Comments are also provided on
activities for which quantified cost estimates could not be provided. No
significant benefits have been identified for activities. The impacts of each
activity highlighted are briefly described below and further the detail can be
found in Appendix C.

Table 45. Present value (PV) costs (and GVA for fisheries) in £millions
for Tidal Energy in the North Region (costs discounted over
assessment period, 2012 prices, numbers rounded to
nearest £0.01m)

i Scenarios

Actiy | pescriion o

Low Central High
Commercial Value of potentially 0.06 0.13 0.25
Fisheries lost landings
Shipping Additional fuel costs - - 9.33
Water Sports | Reduction in - - 0.35
-Sea Angling | expenditure
Total costs 0.06 0.13 9.93

Commercial Fisheries

For the low scenario, the percentage coverage varied between 0.8% for Draft
Plan Option areas TN1 and TN4, 1.5% for TN2, 2% for TN3 and TN5, 2.2%
for TN7, and 2.5% for TN6. The area to be developed under the central and
high scenarios was 2.6% and 5.1% respectively all sites. The total impact on
commercial fisheries was £0.06m GVA for the low scenario rising to £0.25m
GVA for the high scenario (over the whole assessment period, discounted).
These impacts are mainly on shellfisheries (45% of the value of landings
affected), on pelagic trawlers targeting mackerel and herring, and on
demersal whitefish trawlers. The over-15m sector is most affected, but
provisional ScotMap data (see Figure B4.2, Appendix B) show that areas TN1
and TN2 overlap with important fishing grounds for the under-15m sector, and
if these areas are taken forward for development, the location of arrays should
be planned in close consultation with the fishing industry in order to minimise
any potential impacts.

Shipping

The shipping costs have considered the costs to commercial shipping
including ferry routes. The assessment has considered the additional fuel
costs associated with the route deviation for an average number of shipping
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movements based on the shipping density within the Draft Plan Option area.
There are a number of ferry routes within the Draft Plan Option areas in this
region. These include three Orkney ferries in TN1 and two in TN2, Kirkwall to
Lerwick in N2 and N4 and Kirkwall to Stronsay in N2, and Toft to Yell in TNG.
The cost impacts are restricted to the high scenario due mainly to the footprint
of the arrays where these are estimated to be £9.33m PV.

Water Sports - Sea Angling

Under the high scenario, around 1.3% of the area fished by boat based sea
anglers within the North Region could be subject to offshore renewables
development. The cost impact is based on the estimated potential reduction in
expenditure in the Region as a result of loss of access to fishing grounds
within tidal energy Draft Plan Option areas within 6nm of the territorial
baseline. For the low and central scenarios it has been assumed that spatial
planning can be used to locate arrays within the Draft Plan Option areas so as
to avoid impacts to angling. For the high scenario, the cost impact is
estimated to be £0.35m PV.

Other Costs not Quantified

Carbon Capture and Storage

Tidal energy Draft Plan Option areas TN1 and TN4 overlap or lie inshore of
possible future carbon capture and storage sites. However, there are currently
no plans for such developments within the region, nor are such developments
considered likely within the time scales of the assessment owing to the
distance from major carbon emission sources. Should such developments
proceed, the relatively small areas that would be occupied by tidal energy
developments within the Draft Plan Option areas would not be expected to
significantly compromise future CCS development.

Commercial Fisheries

Tidal area TN1 overlaps with the navigation route along the north coast of
Scotland, and TN2 overlaps with the navigation route through Westray Firth.
TN5 and TNG6 also overlap significant navigation routes around Shetland. This
is most likely to affect vessels from Scrabster (52 under-15m vessels and 1
over-15m vessel are registered here as their home port) and Kirkwall (63
under-15m vessels and 5 over-15m vessels) (MMO, 2013). Up to 5.1% of
these Draft Plan Option areas would be occupied by arrays under the high
scenario; careful consideration of the location of devices may make it possible
to avoid the most significant impacts. No significant interactions with cables
were identified. It is expected that cables would be laid in consultation with the
fishing industry, and a Memorandum of Understanding is being developed
between the fishing industry and Subsea Cables UK (see Appendix C4.2.4).

Energy Generation

Energy generation from differing forms of technology will lead to competition
for transmission capacity which would affect all Draft Plan Option areas.
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Military Interests

There is a potential overlap between all cable routes and military practice and
exercise areas. In addition all Draft Plan Option areas have the potential to
interfere with underwater communications. The Defence Infrastructure
Organisation (DIO) stated that it was not possible to quantify the economic
cost impact that would arise from the loss of military testing facilities, should
activity be displaced through wind, wave or tidal arrays. At the time of writing
no further information had been received regarding any specific areas of
concern in relation to interference with radar or underwater communications.

Oil and Gas

TN1, TN2, TN3 and TN4 Draft Plan Option areas lie inshore the existing
hydrocarbon fields. However, no significant interactions are anticipated.
Where potential renewable development areas or cable corridors overlap with
existing infrastructure, the width of ‘corridors’ required to enable maintenance
activity will need to be determined on a case by case basis. Should offshore
wind farm export cables cross over existing oil and gas pipelines or cables, it
has been assumed that the costs would be borne by the offshore wind
developer. While the oil & gas industry’s interests will largely be protected by
the relevant cable crossing agreements, it is currently unclear whether all of
the industry’s liabilities may be covered by such agreements.

Ports and Harbours

The main identified impact to ports and harbours associated with tidal
developments within the Draft Plan Option areas relates to increases in
marine risk, specifically the temporary collision risk while cable laying or
maintenance is being carried out. However the assessment considers that it
would be possible to avoid conflict with port access routes and channels
through careful planning of cable laying and maintenance activities.

Recreational Boating

The potential impact of future tidal developments within the Draft Plan Option
area on investment in recreational boating supply chains has been assessed
qualitatively. It is recognised that development in areas which are already
challenging to navigate may deter sailors and reduce expenditure in the
Region. The risk can be mitigated to some extent through passage planning
and awareness, plus the update and circulation of up to date navigational
information via charting publications.

Water Sports

Sea kayaking occurs within all Draft Plan Option areas while scuba diving also
overlaps with the TN3 Draft Plan Option area. None of the Draft Plan Option
areas are considered to be in the top ten sites for sea kayaking and as they
are highly manoeuvrable therefore wave devices are unlikely to physically
displace this activity. Based on these factors it is unlikely that sea kayakers
will be displaced due to overlap with a Draft Plan Option area and so
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economic and social impacts are expected to negligible. Most of the diving
activities are associated with areas of interest and in particular wrecks and
where these are known it is highly unlikely that arrays will be placed on or in
proximity to wrecks due to potential turbine damage or boat navigation risk.
Most of the impacts will result during the construction of the cable routing and
will be short lived, any changes in climate regime will also impact on the
suitability of these areas to sea kayaking and surfing however any changes
are considered to be insignificant and therefore costs associated with the
impacts of tidal energy are negligible.

Windsurfing and surfing are also undertaken within the potential cable route
areas between all Draft Plan Option areas and landfall except for TN6 and
TN7. Most of the diving activities are associated with areas of interest and in
particular wrecks and where these are known it is highly unlikely that arrays
will be placed on or in proximity to wrecks due to potential turbine damage or
boat navigation risk. Therefore costs associated with the impacts of offshore
wind are negligible. Access restrictions to surfing and wind surfing sites may
occur during the construction phase and careful siting of these routes to avoid
changes in the shoreline and to the location of the arrays to prevent significant
changes to the local wave climate however the economic and social cost
these restrictions or changes in wave quality due to cables is negligible.

Social Impacts

Each of the above effects could have social impacts. Table 46 identifies the
areas of social impact that could be affected, with main impacts likely to be on
employment (as a result of the impact of increased costs or reductions in
turnover) and the environment (mainly due to increased emissions or changes
in environmental quality). There may also be impacts on education
(specifically research and development) if opportunities for carbon, capture
and storage are minimised (although it is likely that investment would move
elsewhere if competition for space was a deciding factor). In most cases, it
has not been possible to quantify the impacts, although employment impacts
for fisheries are estimated (based on use of multipliers, which are uncertain,
see also Section 2.5). Other impacts, such as on access to services, health,
and culture and heritage could largely be mitigated, although there may be
some noticeable impacts, such as on sea anglers, sea kayakers and
recreational boaters.

Those impacts identified as being slightly significant or greater are carried
forwards for assessment in the distributional analysis. Five different aspects
are assessed:

location;

age;

gender;

income; and

social group (covering minorities and special interest groups).
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Tables 47 and 48 summarise the results of the distributional analysis, showing
where impacts are likely to be greater for a particular social group, equal, or
lower than the overall impact. For example, impacts on sea anglers could fall
disproportionately onto males (although this will depend on the local make-up
of sea anglers). For carbon capture and storage, there could be larger effects
for local businesses and people of working age if investment were to go
elsewhere due to competition for space. However, these are likely to be
similar businesses and employees involved in renewable energy, so the
impacts may be negligible. For most groups, though, the impacts are likely to
be minimal.
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Table 46. Identification of the social impacts and their significance
Tidal (North)
Costs (PV £ million Significance of social impact
Sector Direct effects Area of social impact affected or GVA for Mitigation N .
fisheries) Access Experience
Carbon capture Draft Plan Option areas overlap Education (reduced opportunity for research [ Impacts not Spatial planning should avoid X X
and storage or lie inshore of potential storage |and development of technology) quantified any impacts under low scenario. | (where (where
areas: competition for space Employment (reduced opportunity for future May be significant costs for investment is investment is
Cable corridors overlap or lie development) pipeline routing, which could reduced) reduced)
inshore of potential storage areas: | Environment (reduced opportunity for carbon minimise the attractiveness of
competition for space storage) the area for investment
Commercial Value of potentially lost landings | Employment (reduced turnover) Low: £0.06 XX X
fisheries Culture and heritage (impact on traditions) Central: £0.13 Impacts on jobs
Health (increased risks due to moving to High: £0.25 not quantified as
lesser known areas) regional effects
do not exceed
5% threshold
Employment (increased costs) Impacts not Impacts should be minimised Potentially 0 Potentially O
Obstruction of navigation routes | Environment (increased emissions) quantified through careful location of
devices
Fouling of fishing gear on cables Employment (increased costs to replace Impaqt_s not E)_(pz_acted that c_ables_would be Potentially 0 Potentially 0
) gear) quantified laid in consultation with the
or seabed infrastructure Envi . A
nvironment (impacts of fouled gear) fishing industry
Consequential impacts to fish Employment (reduced turnover) Impacts not X 0
Culture and heritage (loss of connection of quantified
processors . .
places with sea and history of area)
Energy generation | Competition for transmission Employment (reduced opportunity for future [ Impacts not Potential to collaborate rather Potentially 0 Potentially 0
capacity development) quantified than compete for grid
Environment (reduced opportunity for use of connection, minimising impacts
renewable energy)
Oil and gas Increased competition for space | Employment (increased costs leading to Impacts not Potential overlaps need to be Potentially 0 Potentially 0
reduced investment) quantified taken into account on case-by-
case basis
Ports and Obstruction of maintained Access to services (if number of ferry Impacts not Devices should seek to avoid Potentially 0 Potentially O
harbours navigation channel(s) services were to be reduced or routes were | quantified navigation channels through
changed) spatial planning
Employment (reduction in jobs associated
with ports)
Reduced development Access to services (if number of ferry Impacts not Devices should seek to minimise Potentially 0 Potentially 0
opportunities services were to be reduced or routes were | quantified impacts on ferries through spatial
changed) planning
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Tidal (North)

Costs (PV £ million

Significance of social impact

Sector Direct effects Area of social impact affected or GVA for Mitigation .
fisheries) Access Experience
Employment (reduction in jobs associated
with ports due to loss of investment)
Spatial overlap between cable Employment (reduced turnover) Impacts not Cables routes will need to be Potentially 0 Potentially 0
routes and maintained navigation quantified located to avoid navigation
channels: competition for space routes
Recreational Additional fuel costs Health (reduction in recreational Impacts not Passage planning and X X
boating opportunities) quantified awareness, plus the update and
Employment (impacts on boating services if circulation of up to date
boat owners choose to relocate their boating navigational information via
activities to elsewhere) charting publications
Increased deterrent to access in | Access to recreational opportunities X X
sites that are already challenging
to navigate
Shipping Additional fuel costs Access to services (increased costs passed |Low: none Arrays should seek to be sited to Potentially 0 Potentially 0
onto users, especially ferries) Central: none avoid hindering ferry services
Environment (increased emissions) High: £9.30 Additi I .
itional emissions unlikely to
be significant in terms of climate
change, and will be offshore so
should not affect air quality
Reduced turnaround times due to | Access to services (if number of ferry Impacts not Arrays should seek to be sited to Potentially 0 Potentially 0
increased steaming times for services were to be reduced) quantified avoid hindering ferry services
vessel routes Employment (reduction in jobs associated
with ferries)
Water sports — Reduction in expenditure Health (reduction in recreational Low: none XX X
Sea Angling opportunities) Central: none
Employment (impacts on services if anglers | High: £0.35
choose to relocate their sports activities to
elsewhere due to loss of fishing grounds)
Water sports Impacts to seascape / setting Culture and heritage (may affect cultural Impacts not Care needed when siting arrays Potentially 0 Potentially 0
(sea kayaking) interpretation of coastline and seascapes) quantified to minimise impacts on wave
Employment (negative impacts on numbers climate and avoid changes in the
of tourists affecting income of tourism coastline. The only impacts may
businesses) be during construction and are
Health (impacts may affect recreational trips likely to be minimal over that
taken by locals, affecting their health) period
Spatial overlap between Draft Health (reduction in recreational Impacts not X X
Plan Option areas and water opportunities) quantified
sport activity (sea kayaking) Employment (impacts on services if boat
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Sector

Tidal (North)
Costs (PV £ million Significance of social impact
Direct effects Area of social impact affected or GVA for Mitigation A E .
fisheries) ccess xperience
owners choose to relocate their water sports
activities to elsewhere)
Spatial overlap between cable Health (reduction in recreational Impacts not Unlikely that arrays will be Potentially 0 Potentially O
routes and water sports activity opportunities) quantified placed close to dive sites, such

(surfing and windsurfing, scuba
diving)

Employment (impacts on services if boat
owners choose to relocate their water sports

activities to elsewhere)

that impacts should be
minimised. Care needed when
siting arrays to minimise impacts
on wave climate and avoid
changes in the coastline. The
only impacts may be during
construction and are likely to be
minimal over that period

Notes:

The likely areas of social impact are based on the key areas identified by the GES/GSR Social Impacts Taskforce

Definition of ratings: x x x : significant negative effect; x x : possible negative effects; x: minimal negative effect, if any; 0: no noticeable effect expected x x x : significant negative effect
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Table 47. Distributional analysis (location, age and gender)
Location Age Gender
Sector Impact Urban Rural Settlement Children Working age zzr::;r: Male Female
Carbon capture and | Competition for space: Draft Plan 0 X 0 0 X 0 X X
storage Option areas and/or cable corridors Could have Unlikely to Could have
overlap or lie inshore of potential impact on rural | affect specific impact on
storage areas economy if locations employment
investment opportunities if
goes investment
elsewhere goes
elsewhere
Commercial fisheries | Additional fuel costs 0 XX XX X XX X XX X
Orkney, Fishermen
Scrabster, more likely to
Shetland be male
Consequential impacts to fish X X X X X X X XX
processors Orkney, Processors
Scrabster, more likely to
Shetland be female
Recreational boating | Alterations to informal cruising 0 X X X X X X X
routes
Increased deterrent to access in 0 X XX 0 X X X X
sites that are already challenging to Pierowall and
navigate Kirkwall, plus
pontoons
could be
affected
Water sports — Sea Reduction in expenditure XX XX XX XX XX XX XX X
Angling (may be more
likely to be
involved in sea
angling)
Water sports Spatial overlap between Draft Plan 0 X No specific X X X X X
Option areas and water sport activity settlements
(sea kayaking) affected
Impacts: x x x : significant negative effect; x x : possible negative effects; x: minimal negative effect, if any; 0: no noticeable effect expected
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Table 48. Distributional analysis (income and social groups)
Impact Income Social groups
Sector 10% r_nost Middle | 10% most Crofters !Ethrjif: With disabilit_y or Special interest Other
deprived 80% affluent minorities long-term sick groups
Carbon capture | Competition for space: Draft XX X X X X 0 0 XX
and storage Plan Option areas and/or cable | economic Unlikely to be Unlikely to be affected, [None likely to be Local businesses that
corridors overlap or lie inshore | impacts could employed in this economic impacts likely | affected might otherwise have
of potential storage areas affect this industry (but may to be small been involved
group more be for extra
than others income)
Commercial Additional fuel costs XX XX XX XX XX 0 XX XX
fisheries Where fishing Unlikely to be Shellfish Vessels <15m
provides employed in fisheries X X
additional Demersal, pelagic | Vessels >15m
income sectors
Consequential impacts to fish XX XX X X X 0 X X
processors
Recreational Alterations to informal cruising 0 X X X X X XX No other specific group
boating routes Unlikely to own Boat users identified
boat
Increased deterrent to access X X X XX X X XX XX
in sites that are already May be more Could mean they Potentially greater
challenging to navigate likely to have need to relocate to |impact on less affluent
smaller boats maintain level of sailors with smaller,
access for less powerful boats
recreational boating | without electronic aids.
They may be more
likely to reduce activity
if navigation risks
increase
Water sports — Reduction in expenditure X
Sea Angling Level of sea angling XXX No other specific group
XX XX XX XX XX L . e
activity may be lower identified
for sick
Water sports Spatial overlap between Draft X X X X X X XX No other specific group
Plan Option areas and water Sea kayakers could | identified
sport activity (sea kayaking) have to change
routes or look for
alternatives

Impacts: xxx:

significant negative effect; x x : possible negative effects; x: minimal negative effect, if any; 0: no noticeable effect expected
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Assessment for Offshore Wind, Wave and Tidal Draft
Plan Option Areas — North East Region

Offshore Wind
Quantification of Potentially Significant Impacts

Table 48 presents quantified estimates of impacts (Present Value (PV) costs
and GVA (fisheries)) for activities potentially affected by offshore wind
development within Draft Plan Option areas OWNE1 and OWNEZ2. Quantified
cost estimates have been developed for carbon capture and storage,
commercial fisheries, recreational boating and shipping. Comments are also
provided on activities for which quantified cost estimates could not be
provided. No significant benefits have been identified for activities. The
impacts of each activity highlighted are briefly described below and further the
detail can be found in Appendix C.

Table 49. Present value (PV) costs (and GVA for fisheries) in £millions
for Offshore Wind in the North East Region (costs
discounted over assessment period, 2012 prices, numbers
rounded to nearest £0.01m)

— Scenarios
oty | Gescriton o
Low Central High
Carbon Additional costs of 1.85 4.32 9.27
Capture and constructing cable
Storage crossings
Commercial Value of potentially 0.18 0.43 0.92
Fisheries lost landings
Recr_eatlonal Additional fuel costs 0.66 0.81
boating
Shipping Additional fuel - 48.57 98.61
costs

Total costs 2.03 53.98 109.61

Carbon Capture & Storage

Draft Plan Option areas OWNE1 and OWNEZ2 lie inshore of possible CCS
storage sites and should not interact with potential future storage areas.
However, the offshore wind farm export cable corridors have the potential to
overlap with possible future CCS pipeline routes. This may give rise to
additional costs to the CCS sector to construct cable crossings where CCS
pipelines traverse offshore wind farm export cables. The costs associated with
these cable crossings are estimated to range between £1.85m (PV) for the
low scenario to £9.27m (PV) for the high scenario reflecting the increased
number of cable crossing associated with higher installed capacities within the
Draft Plan Option areas.
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Commercial Fisheries

For OWNE1 and OWNEZ2 Draft Plan Option areas, the area that would be
occupied by arrays was calculated as being 4.8%, 11.6% and 25.1% for the
low, central and high scenarios respectively. The total impact on commercial
fisheries from offshore wind development in the North East Region was
£0.18m GVA for the low scenario, rising to £0.43m GVA for the central
scenario and £0.92m GVA for the high scenario (over the whole assessment
period, discounted. These impacts arise predominantly from OWNEZ2 and
mainly accrue to the over-15m sector, and mainly to dredgers, potters,
demersal whitefish trawlers and Nephrops trawlers. Provisional ScotMap data
indicate that the under-15m sector activity is mainly concentrated closer to the
coast than the Draft Plan Option areas, and is therefore unlikely to be
affected.

Recreational Boating

The potential overlap of recreational boating within the OWNE1 Draft Plan
Option area within the North East SORER will occur in the central and high
scenarios where medium cruising routes will be impacted. The presence of
offshore wind arrays in all Draft Plan Option areas have the have the potential
to deter investment in the region resulting from changing attitudes to
navigating in areas with increased hazards i.e. resulting in changes in starting
and end points to cruises. The largest costs are associated with the need for
craft to deviate and due to the high usage in this area these costs will range
from £0.66m PV for the central scenario and £0.81m PV for the high scenario.
The relative risk of development sites on recreational boating has been
assessed qualitatively, and has concluded that increased risks are apparent,
especially for development sites located in sea areas which are already
challenging to navigate. This increased risk is mitigated through passage
planning and awareness, plus the update and circulation of up to date
navigational information via charting publications. An additional qualitative
assessment was also carried out to identify the Draft Plan Option area for
each technology which could influence marina access and the potential for
lost revenue through dissuasion of attempting certain passages or holiday
routes. This concluded that potential for lost revenue existed from the
OWNE1 and OWNEZ2.

Shipping

The shipping costs have considered the costs to commercial shipping
including ferry routes. The assessment has considered the additional fuel
costs associated with the route deviation for an average number of shipping
movements based on the shipping density within the Draft Plan Option area.
There are two ferry routes within the OWNE2 Draft Plan Option area in this
region, namely Aberdeen to Kirkwall and Aberdeen to Lerwick. These
together with the high density of shipping generally in this region give rise to
high cost impacts under the central and high scenarios of £48.57m PV and
£96.61m PV respectively.
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Other Costs not Quantified

Aviation

There is the potential for overlaps between the siting for offshore wind
turbines and helicopter routes for the OWNEZ2 Draft Plan Option area,
however where these occupy less than 5% of the area, as in the low scenario,
it has been assumed that spatial planning will avoid any significant impacts to
the industry. Impacts are potentially more significant for the central and high
scenarios however it is difficult to quantify the costs associated with changes
to routeing as a result of the turbine locations. Helicopter services businesses
were not able to respond within the timescales of this assessment. Impacts
are anticipated on radar systems, affecting both primary and secondary
surveillance radar and possibly navigation aids, and these will need to be
addressed at site level. The costs of mitigation measures would be borne by
the developer.

The OWNE1 and OWNE2 Draft Plan Option areas are within the line of sight
of at least one of the primary surveillance radar used or operated by NATS,
and in addition these sites fall within 15nm of the safeguarding zone around
the secondary surveillance radar around the nearest airport. OWNE1also
intersects with the suggested 17km CAA consultation around airports. NATS
has advised that depending on the size, numbers and relative proximity of the
turbines within the proposed developments, there is the potential for
interference with any of the scenarios. The costs of mitigation measures
would be borne by the developer.

Commercial Fisheries

Wind area OWNE1 is predominantly outside of the major fishing navigation
routes, being located slightly further south, however, wind area OWNE?2 is
located in the area of the highest concentration of ‘steaming’ pings and major
navigation routes. The development of wind arrays in this area would have a
significant impact on navigation routes for fishing vessels, and cause a
significant number of vessels and of individual fishing trips to have to deviate
around any arrays located here. This implies a cost to the fishing industry in
terms of increased steaming time and fuel costs to reach fishing grounds, and
additional impacts on fishing time available for those vessels limited by days-
at-sea regulations. This is most likely to affect vessels from Fraserburgh (52
under-15m vessels and 72 over-15m vessels are registered here as their
home port) and Peterhead (42 under-15m vessels and 47 over-15m vessels),
two of the most important ports for the Scottish fishing fleet (MMO, 2013). No
significant interactions with cables were identified. It is expected that cables
would be laid in consultation with the fishing industry, and a Memorandum of
Understanding is being developed between the fishing industry and Subsea
Cables UK (see Appendix C4.2.4). Where fishing vessels’ effort is displaced
to new areas, rather than lost (as assumed in the worst-case impact assessed
quantitatively), there may be impacts in terms of conflict with other fishing
vessels, environmental impacts in targeting new areas, longer steaming times
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and increased fuel costs, changes in costs and earnings, gear development
and adaptation costs, and additional quota costs.

Energy Generation
There is potential for OWNE1 and OWNE2 to compete for transmission
capacity.

Military Interests

There is a potential overlap between OWNE2 Draft Plan Option area and all
cable routes with military practice and exercise areas within the North East
Region. In addition all Draft Plan Option areas have the potential to interfere
with underwater communications. The Defence Infrastructure Organisation
(DIO) stated that it was not possible to quantify the economic cost impact that
would arise from the loss of military testing facilities, should activity be
displaced through wind, wave or tidal arrays. At the time of writing no further
information had been received regarding any specific areas of concern in
relation to interference with radar or underwater communications.

Oil and Gas

No significant interactions between offshore wind development in the Draft
Plan Option areas and oil and gas interests are anticipated Where potential
renewable development areas or cable corridors overlap with existing
infrastructure, the width of ‘corridors’ required to enable maintenance activity
will need to be determined on a case by case basis. Should offshore wind
farm export cables cross over existing oil & gas pipelines or cables, it has
been assumed that the costs would be borne by the offshore wind developer.
While the oil & gas industry’s interests will largely be protected by the relevant
cable crossing agreements, it is currently unclear whether all of the industry’s
liabilities may be covered by such agreements.

Ports and Harbours

The main identified impact to ports and harbours associated with offshore
wind developments within the Draft Plan Option areas relates to increases in
marine risk, specifically the temporary collision risk while cable laying or
maintenance is being carried out. However the assessment considers that it
would be possible to avoid conflict with port access routes and channels
through careful planning of cable laying and maintenance activities.

Power Interconnectors

The assessment indicates that all current planned/proposed power
interconnectors, except the UK-Norway NorthConnect, are likely to be
consented prior to the leasing of the OWNE1 and OWNE2 Draft Plan Option
areas or cable corridors and hence no interactions with this sector are
anticipated for future interconnectors. Although the NorthConnect
interconnector route has not been finalised it is believed unlikely to intersect
(and therefore need to deviate around) either OWNE1 or OWNE?2 indicating
that it is unlikely that there will be a significant cost impact to this sector.
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Should offshore wind farm export cables cross over existing power
interconnector cables, it has been assumed that the costs would be borne by
the offshore wind developer. While the power interconnector asset
owner/operator will largely be protected by the relevant cable crossing
agreements, it is currently unclear whether all of the industry’s liabilities may
be covered by such agreements.

Recreational Boating

The potential impact of future offshore wind energy development within the
Draft Plan Option area on investment in recreational boating supply chains
has been assessed qualitatively. It is recognised that development in areas
which are already challenging to navigate may deter sailors and reduce
expenditure in the Region. The risk can be mitigated to some extent through
passage planning and awareness, plus the update and circulation of up to
date navigational information via charting publications.

Water sports

Water sport activities of scuba diving, windsurfing and surfing in the North
East Region, are carried out mainly within the potential cable route areas
between OWNE1 and OWNE2 Draft Plan Option areas and landfall. Most of
the diving activities are associated with areas of interest and in particular
wrecks in OWNE2 and where these are known it is highly unlikely that arrays
will be placed on or in proximity to wrecks due to potential turbine damage or
boat navigation risk. Therefore costs associated with the impacts of offshore
wind are assessed as negligible. Access restrictions to surfing and wind
surfing sites may occur during the construction phase and careful siting of
these routes is necessary to avoid changes in the shoreline. Careful siting of
the location of arrays is also needed to prevent significant changes to the
local wave climate. However, the impact of these restrictions or changes in
wave quality due to cables is assessed as negligible.

While recreational angling is an important activity within the North East
Region, no significant cost impacts have been identified. It is recognised that
there is some uncertainty surrounding the potential environmental impacts of
offshore renewables development on fish populations, but it is considered that
sufficient management mechanisms are in place to limit such impacts and
therefore that no significant socio-economic impacts to recreational angling
interests should occur. Therefore the cost to water sports activities
associated with offshore wind developments within the Draft Plan Option
areas is assessed as negligible.

Social Impacts

Each of the above effects could have social impacts. Table 50 identifies the
areas of social impact that could be affected, with main impacts likely to be on
employment (as a result of the impact of increased costs or reductions in
turnover) and the environment (mainly due to increased emissions or changes
in environmental quality). In most cases, it has not been possible to quantify
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the impacts, although employment impacts for fisheries are estimated (based
on use of multipliers, which are uncertain, see also Section 2.5). Other
impacts, such as on access to services, health, and culture and heritage could
largely be mitigated, although there may be some noticeable impacts, such as
on carbon capture and storage (mainly due to additional costs of rerouting
pipelines, such that the social impacts might be minimal) and recreational
boaters.

Those impacts identified as being slightly significant or greater are carried
forwards for assessment in the distributional analysis. Five different aspects
are assessed:

location;

age;

gender;

income; and

social group (covering minorities and special interest groups).

Tables 51 and 52 summarise the results of the distributional analysis, showing
where impacts are likely to be greater for a particular social group, equal, or
lower than the overall impact. For example, impacts on recreational boating
could affect marinas near to cable routes. For carbon capture and storage,
there could be larger effects for local businesses and people of working age if
investment were to go elsewhere due to competition for space. However,
these are likely to be similar businesses and employees involved in renewable
energy, so the impacts may be negligible. For most groups, though, the
impacts are likely to be minimal.
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Table 50. Identification of the social impacts and their significance
Offshore Wind (North East)
Sector Direct effects Area of social impact affected Cc()gs\t;\(fViE m||||_on or Mitigation Significance of social |r_npact
or fisheries) Access Experience
Aviation Spatial overlap between Draft | Employment (reduced turnover) Impacts not quantified Spatial planning should avoid Potentially O Potentially O
Plan Option areas and Health (increased risk) any impacts
helicopter routes: height Environment (increased emissions)
obstruction of commercial
navigation routes (helicopters)
Carbon capture and | Additional costs of constructing | Education (reduced opportunity for Low: £1.85 Spatial planning should avoid X X
storage cable crossings research and development of technology) [ Central: £4.32 any impacts under low scenario. | (where (where
Employment (reduced opportunity for High: £9.27 May be significant costs for investment is investment is
Cable corridors overlap or lie future development) pipeline routing (especially in reduced) reduced)
inshore of potential storage Environment (reduced opportunity for OWNEZ2), which could minimise
areas: competition for space | carbon storage) the attractiveness of the area for
investment
Commercial fisheries | Value of potentially lost Employment (reduced turnover) Low: £0.18 XX X
landings Culture and heritage (impact on traditions) | Central: £0.43 Impacts on jobs
Health (increased risks due to moving to | High: £0.92 not quantified as
lesser known areas) regional effects
do not exceed
5% threshold on
low and central
High: 1.4t01.5
jobs affected
Obstruction of navigation Employment (increased costs) Impacts should be minimised Potentially 0 Potentially 0
routes Environment (increased emissions) through careful location of
devices
Fouling of fishing gear on Employment (increased costs to replace Expected that cables would be Potentially 0 Potentially 0
cables or seabed infrastructure | gear) laid in consultation with the
Environment (impacts of fouled gear) fishing industry
Consequential impacts to fish [ Employment (reduced turnover) Impacts not quantified X 0
processors Culture and heritage (loss of connection of
places with sea and history of area)
Energy generation Competition for transmission Employment (reduced opportunity for Impacts not quantified Potential to collaborate rather Potentially 0 Potentially O
capacity future development) than compete for grid
Environment (reduced opportunity for use connection, minimising impacts
of renewable energy)
Oil and gas Increased competition for Employment (increased costs leading to Impacts not quantified Potential overlaps need to be Potentially 0 Potentially 0
space reduced investment) taken into account on case-by-
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Offshore Wind (North East)

Costs (PV £ million or

Significance of social impact

Sector Direct effects Area of social impact affected GVA for fisheries) Mitigation Access Experience
case basis
Ports and harbours Reduced development Access to services (if number of ferry Impacts not quantified Devices should seek to Potentially O Potentially O
opportunities services were to be reduced or routes minimise impacts on ferries
were changed) through spatial planning
Employment (reduction in jobs associated
with ports due to loss of investment)
Spatial overlap between cable | Employment (reduced turnover) Impacts not quantified Cables routes will need to be Potentially 0 Potentially 0
routes and maintained located to avoid navigation
navigation channels: routes
competition for space
Power Draft Plan Option areas and/or | Employment (increased costs and/or Impacts not quantified Planned/proposed Potentially 0 Potentially 0
interconnectors cable routes intersect delays result in reduced investment) interconnectors are likely to be
proposed interconnectors consented prior to leasing Draft
Plan Option areas, hence
interactions can be avoided
Recreational boating | Additional fuel costs Health (reduction in recreational Low: none X X
opportunities) Central: £0.66
Employment (impacts on boating services | High: £0.81
if boat owners choose to relocate their
boating activities to elsewhere)
Increased deterrent to access | Access to recreational opportunities Impacts not quantified Passage planning and X X
in sites that are already awareness, plus the update and
challenging to navigate circulation of up to date
navigational information via
charting publications
Shipping Additional fuel costs Access to services (increased costs Low: none Arrays should seek to be sited Potentially 0 Potentially 0
passed onto users, especially ferries) Central: £48.57 to avoid hindering ferry services
Environment (increased emissions) High: £98.61 . o .
Additional emissions unlikely to
be significant in terms of climate
change, and will be offshore so
should not affect air quality
Reduced turnaround times due | Access to services (if number of ferry Impacts not quantified | Arrays should seek to be sited Potentially O Potentially O
to increased steaming times for | services were to be reduced) to avoid hindering ferry services
vessel routes Employment (reduction in jobs associated
with ferries)
Water sports — Sea Reduction in expenditure Health (reduction in recreational Impacts not quantified XX X
Angling opportunities)
Employment (impacts on services if
anglers choose to relocate their sports
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Offshore Wind (North East)

Costs (PV £ million or

Significance of social impact

Sector Direct effects Area of social impact affected GVA for fisheries) Mitigation Access Experience
activities to elsewhere due to loss of
fishing grounds)
Water sports Spatial overlap between Draft | Health (reduction in recreational Impacts not quantified Unlikely that arrays will be Potentially O Potentially 0
Plan Option areas and water opportunities) placed close to dive sites, such
sport activity (scuba diving) Employment (impacts on services if boat that impacts should be
owners choose to relocate their water minimised
sports activities to elsewhere)
Spatial overlap between cable | Health (reduction in recreational Impacts not quantified Unlikely that arrays will be Potentially O Potentially O

routes and water sports activity
(surfing and windsurfing, and
scuba diving)

opportunities)

Employment (impacts on services if boat
owners choose to relocate their water
sports activities to elsewhere)

placed close to dive sites, such
that impacts should be
minimised. Care needed when
siting arrays to minimise
impacts on wave climate and
avoid changes in the coastline.
The only impacts may be during
construction and are likely to be
minimal over that period

Notes:

The likely areas of social impact are based on the key areas identified by the GES/GSR Social Impacts Taskforce

Definition of ratings: x x x : significant negative effect; x x : possible negative effects; x: minimal negative effect, if any; 0: no noticeable effect expected x x x : significant negative effect
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Table 51. Distributional analysis (location, age and gender)
Location Age Gender
Sector Impact Urban Rural Settlement | Children | Working age Pense:;:able Male Female
Carbon capture and storage Competition for space: Draft Plan Option areas and/or 0 X 0 0 X 0 X X
cable corridors overlap or lie inshore of potential storage Could have | Unlikely to Could have
areas impact on | affect impact on
rural specific employment
economy if |locations opportunities
investment if investment
goes goes
elsewhere elsewhere
Commercial fisheries Value of potentially lost landings 0 XX XX X XX X XX X
Aberdeen, Fishermen
Buckie, more likely
Fraserburgh, to be male
Peterhead
Obstruction of navigation routes 0 XX XXX X XXX X XXX X
OWNE2 Fishermen
(Fraserburgh more likely
and to be male
Peterhead)
Consequential impacts to fish processors X XX XX X XX X X XX
Aberdeen, Processors
Buckie, more likely
Fraserburgh, to be
Peterhead female
Recreational boating Additional fuel costs 0 X X X X X X X
Increased deterrent to access in sites that are already 0 X XX 0 X X Increased 0
challenging to navigate Peterhead, deterrent
Banff and to access
Whitehills in sites
marinas that are
could be already
affected challengin
gto
navigate
Impacts: x x x : significant negative effect; x x : possible negative effects; x: minimal negative effect, if any; 0: no noticeable effect expected
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Table 52. Distributional analysis (income and social groups)
Impact Income Social groups
0,
Sector 10% r_nost Middle I':l%ﬁt Crofters !Ethr}if: With disabilit_y or Special interest Other
deprived 80% minorities long-term sick
affluent
Carbon capture and Competition for space: XX X X 0 X 0 XX
storage Draft Plan Option areas economic impacts Not relevant Unlikely to be None likely to be Local businesses
and/or cable corridors could affect this in NE affected, economic affected that might otherwise
overlap or lie inshore of group more than impacts likely to be have been involved
potential storage areas others small
Commercial fisheries | Value of potentially lost XX XX XX 0 XX 0 XX
landings Not relevant Unlikely to be Dredgers, potters | Vessels >15m
in NE employed in fisheries XX
Demersal, pelagic | Vessels <10m
sectors, Nephrops X
Vessels <15m
Obstruction of navigation XXX XXX XXX 0 XXX 0 XXX
routes Not relevant Unlikely to be Dredgers, potters | Vessels >15m
in NE employed in fisheries XXX
Demersal, pelagic | Vessels <10m
sectors, Nephrops XXX
Vessels <15m
n ntial im XX XX X 0 X 0 X
gsoh ;?g;:sstois pacts o NOt. relevant
in NE
Recreational boating | Additional fuel costs 0 X X 0 X X No other specific
Unlikely to own Not relevant Boat users group identified
boat in NE
Increased deterrent to X X X 0 X X XX

access in sites that are
already challenging to
navigate

Not relevant
in NE

Could mean they
need to relocate
to maintain level
of access for
recreational
boating

Potentially greater
impact on less
affluent sailors with
smaller, less
powerful boats
without electronic
aids. They may be
more likely to reduce
activity if navigation
risks increase

Impacts: x x x : significant negative effect; x x : possible negative effects; x: minimal negative effect, if any; 0: no noticeable effect expected
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National Assessments for Offshore Wind, Wave and

Tidal Draft Plan Option Areas

Tables 53, 54 and 55 provide a summary of the estimated regional impacts for
potential offshore wind, wave and tidal development within the Draft Plan
Option areas (see Sections 4 to 8 for detail) to provide national estimates of
cost impacts. These provide a high level description of how the PV costs (and
GVA for fisheries) vary across the different activities.

Table 53. National PV Costs (and GVA for fisheries) in £millions for
Offshore Wind (costs discounted over assessment period,
2012 prices, numbers rounded to nearest £0.01m))
Scenarios
Activity Region

Low Central High

NE 1.85 4.32 9.27

Carbon Capture & Storage Total 1.85 432 927
SW 0.05 0.06 0.13

W 0.13 0.31 0.67

Commercial NW 0.11 0.27 0.58

Fisheries N 0.74 1.8 3.9
NE 0.18 0.43 0.92

Total (GVA) 1.21 2.87 6.2

S 0.05 0.06 0.10

Recreational boating NE - 0.66 0.81

Total 0.05 0.72 0.91

SW 4.87 5.08 5.98

W - 3.80 7.88

Shipping NW - 1.45 2.90
N - 7.1 14.22

NE - 48.57 98.61
Total 4.87 66.01 129.59

SwW - 0.03 0.33

Tourism W - 0.01 0.06
N - 0.22 0.59

Total - 0.26 0.98

. N - - 0.47

Water Sports - Sea Angling Total - - 047
Total PV Costs 6.77 71.31 141.22

Total GVA Impacts (Commercial 1.21 2.87 6.2

Fisheries)
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Table 54. National PV Costs (and GVA for fisheries) in £millions for
Wave Energy (costs discounted over assessment period,
2012 prices, numbers rounded to nearest £0.01m))
Scenarios
Activity Region
Low Central High
W 0.01 0.01 0.03
Commercial NW 0.03 0.09 0.18
Fisheries N 0.03 0.08 0.17
Total (GVA) 0.07 0.18 0.38
Water Sports - Sea Anglin N - - 0.10
P 99 Total - - 0.10
Total PV Costs - - 0.10
Total GVA Impacts (Commercial 0.07 0.18 0.38
Fisheries)
Table 55. National PV Costs (and GVA for fisheries) in £millions for
Tidal Energy (costs discounted over assessment period,
2012 prices, numbers rounded to nearest £0.01m))
Scenarios
Activity Region
Low Central High
SW 0.01 0.03 0.06
W 0.02 0.05 0.1
Commercial Fisheries N 0.06 0.13 0.25
Total 0.09 0.21 0.41
(GVA)
. . Sw - - 0.06
Recreational boating Total . . 0.06
Sw - - 1.07
i W - - 1.89
Shipping N - - 933
Total - - 12.29
Sea Angling (Water N - - 0.35
sports) Total - - 0.35
Total PV Costs - - 12.70
Total GVA Impacts 0.09 0.21 0.41
(Commercial
Fisheries)

For all offshore renewables technologies, the estimated cost impacts increase
with increasing scale of development. The impact of offshore wind
development is assessed as imposing much greater cost impacts on other
activities compared to wave or tidal development. This is largely on account of
the potentially much larger footprint for offshore wind development compared
to the other technologies. Overall, offshore wind accounts for up to 93% of

total estimated costs across the scenarios.

The main contributing factor to these cost impacts relates to impacts on the
shipping sector (assessed as around £129m PV out of a total of £157m PV
under the high scenario for offshore wind). Approximately £98m PV of this

cost arises in NE SORER - OWNE1 and OWNEZ2 - with a further £14m PV
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cost associated with potential development in North SORER — OWN1 and
OWN2.

Impacts to the commercial fishing sector are also significant. Around 90% of
the assessed impacts to commercial fisheries sector relate to potential
offshore wind development. Potential impacts in the North SORER at sites
OWN1 and OWNZ2 account for around 63% of the total estimated costs to the
commercial fisheries sector.

The assessment identifies relatively minor potential cost impacts to
recreational angling and tourism. Potential costs to the CCS sector arise
based on possible future development of a CCS pipeline from the Firth of
Forth up to St Fergus and relate to additional costs that would be incurred to
construct cable crossings over offshore wind export cables from OWNE1 in
NE SORER. Given the uncertainties surrounding possible future CCS
development, these cost estimates should be considered speculative at this
stage.

Some potential impacts on recreational boating have been identified
associated with additional fuel costs linked to increased steaming distances to
navigate around offshore wind and tidal arrays. The largest estimated impacts
occur for potential development in offshore wind Draft Plan Option areas in
the North SORER (OWN1 and OWNZ2) and North East SORER (OWNE1 and
OWNE2). Stakeholders have expressed concerns about the potential impact
of cumulative offshore renewables development along the east and west
coasts in deterring sailors from sailing along these coasts. This is considered
further in Section 10.

Although there are possibly some negative impacts on some social groups
(particularly special interest groups, such as recreational boaters, sea
kayakers and sea anglers), these will be most noticeable at the local level.
Tourism impacts may also occur due to changes in the landscape and
seascape, but again these will be at a very localised scale. At the national
scale, there are numerous alternative locations for these activities to take
place, such that the overall impacts are negligible.

Impacts on employment due to reduced turnover are again only likely to be
noticeable at the local level, and are mainly associated with commercial
fisheries. For offshore wind, the maximum impact is in North region, with 9 to
10 direct and indirect jobs potentially affected per year. This is against a
national total of 4,996 fishermen in 2011'®. At the national scale, the number
of jobs affected (including both direct and indirect) is, therefore, negligible. As
a result, knock-on effects due to downturns in local economies are unlikely.
Therefore, at the national scale impacts would not be noticeable, although the
impact at local level for communities that are heavily dependent on fisheries

Marine Scotland (2012): Scottish Sea Fisheries Statistics 2011, September 2012, downloaded from the Scottish

Government website: www.scotland.gov.uk.
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(e.g. Orkney and the Shetland Islands) will be greater. At the national scale,
the number of jobs affected (including both direct and indirect) is expected to
be negligible.

Combined Assessment

Introduction

This section provides an assessment of the combined impacts of potential
offshore wind, wave and tidal development within Draft Plan Option areas
both at regional and national level.

The starting point for each assessment has been to sum the estimated
impacts for offshore wind, wave and tidal development (as appropriate) and
then to discuss the extent to which combined impacts may be more or less
than the summed estimates.

10.2 Regional Assessments

10.2.1 South West

R/4126

Table 56 presents summed discounted costs for offshore wind, wave and tidal
Draft Plan Option areas in South West Region for those activities for which
quantified cost estimates have been made. Unquantified impacts were also
identified for a number of activities including commercial fisheries, energy
generation, military interests, water sports and for social impacts.

Table 56. Discounted PV Costs (GVA for fisheries) in £millions for all
technologies within South West Region (humbers rounded
to nearest £0.01m)

o Scenarios
oty | pescroton o
Low Central High

Commercial Loss of GVA 0.06 0.09 0.19
Fisheries associated with

possible reduction in

fish landings
E:actriiztlonal Additional fuel costs 0.05 0.06 0.16
Shipping Additional fuel costs 4.87 5.08 7.05
Tourism Reduction in - 0.02 0.33

expenditure
Total PV Costs 4.92 5.16 7.54
Total GVA Impacts (Commercial 0.06 0.09 0.19
Fisheries)
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Estimation of potentially significant impacts

The following activities are relevant to more than one Draft Plan Option area
and have the potential to experience significant combined impacts within the
South West SORER.

Commercial Fisheries

The combined impact of potential wind and tidal development on fish landings
is considered to be additive, given the relatively low value of the summed
impact. Obstruction to navigation routes for commercial fishing vessels in
South West SORER is assessed as relatively minor. Therefore the combined
impact is considered to be additive.

Energy Generation

There is some potential for competition between offshore wind and tidal
developments for grid connection. However, it is not possible to quantify the
cost impact of this interaction. It is possible that grid capacity will expand in
response to offshore energy development, thus avoiding significant
competition for connectivity and offshore energy developers may co-operate
in seeking to secure adequate grid connection.

Recreational Boating

The combined impact of potential wind and tidal development (TSW1 and
OWSWH1) is considered to be additive, given the value of the summed impact.
The combined developments, assuming a high scenario and the interaction
with medium RYA cruising routes assessed within this study provide a
marginal increase in marine risk for recreational vessels. There is, however,
limited commercial vessel usage of this sea area, providing adequate sea
room for recreational craft to make safe passage around the combined
developments.

Shipping

Most shipping activity within the Region is through traffic transiting from the
Isle of Man and English ports along the Cumbrian Coast, Morecambe Bay and
Liverpool. The combined assessment has therefore been made at national
level.

Tourism

There is no anticipated impact on tourism activity from tidal development.
Therefore the combined impact of offshore wind and tidal development is the
same as for offshore wind development alone.

Social

Tables 57 and 58 show that most of the impacts are still identified as being
possibly negative at worst, suggesting they would not be noticeable for most
groups. There are some exceptions, notably commercial fisheries due to loss
of traditional fishing grounds and the additional costs incurred in finding and or
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moving to new fishing grounds. These impacts may be significant for
dredgers and potters. Impacts may also be seen on recreational boat users
due to increased difficulty with navigation. This could have knock-on
implications for local employment in marinas and boat maintenance
businesses if boat owners choose to relocate to other areas. However, these
impacts would be very localised. A combination of recreational boating and
tourism effects could increase the significance of the impacts for boat-based
businesses (for example, if tourists chose to go elsewhere due to seascape
changes reducing demand for boat trips). The costs are not expected to be
large, though, so the impacts on employment and the local economy of the
South West region are likely to be negligible.
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Table 57. Combined distributional analysis (location, age and gender) South West
Sector Impact Location Age Gender
Urban Rural Settlement Children Working age | Pensionable age Male Female
Commercial Value of potentially 0 XX XX X X X XX X
fisheries lost landings Ayr, Campbeltown Fishermen
more likely to
be male
Consequential X X X X X X X XX
impacts to fish Ayr, Cambeltown Processors
processors more likely to
be female
Recreational Additional fuel costs 0 XX XX X XX XX XX XX
boating Increased deterrent 0 XX XXX X XX XX XX XX
to access in sites Wigtown,
that are already Kirkcudbright,
challenging to Whitehaven could
navigate be particularly
affected
Tourism Reduction in 0 X No specific X X X X X
expenditure settlements affected
Water sports Spatial overlap 0 X No specific X X X X X
between Draft Plan settlements affected
Option areas and
water sport activity
(sea kayaking)
Impacts: x x x : significant negative effect, ,x x : possible negative effects, x: minimal negative effect, if any, 0: no noticeable effect expected
Rules: Any impacts scored x under both wind and tidal are now scored xx
Any impacts scored xx under wind or tidal, plus x under other technology are now scored xxx
Any impacts scored xxx under wind or tidal, plus x or xx under other technology are now scored xxx+ (to indicate cumulative impacts may be greater)
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Table 58.  Distributional analysis (income and social groups) South West
Income Social groups
Sector Impact 10% r_nost Middle 80% 10% most Crofters !Ethr!if: With disabilit_y or | Special interest Other
deprived affluent minorities long-term sick groups
Commercial fisheries Value of potentially lost XX XX XX 0 0 0 XXX XXX
landings Not relevant in Unlikely to be Dredgers and Vessels >10m length
SW employed in fisheries | potters X
Vessels <10m in
length
Consequential impacts X X X 0 0 0 X X
to fish processors Not relevant in
SW
Recreational boating Additional fuel costs 0 XX XX 0 XX XX XXX No other specific
Unlikely to own Not relevant in Boat users group identified
boat SW
Increased deterrent to XX XX XX 0 XX XX XXX XXX
access in sites that are | Where employed Not relevant in Could affect ability to | Could mean they [ Potentially greater
already challenging to in this area SW support trips for need to relocate impact on less affluent
navigate disabled/ sick to maintain level sailors with smaller,
of access for less powerful boats
recreational without electronic
boating aids. They may be
more likely reduce
activity if navigation
risks increase
Tourism Reduction in X X X X X X X No other specific
expenditure group identified
Water sports Spatial overlap between X X X 0 X X XX No other specific
Draft Plan Option areas Not relevant in Sea kayakers group identified
and water sport activity SW could have to
(sea kayaking) change routes or
look for
alternatives

Rules:

Impacts: x x x : significant negative effect, x x : possible negative effects, x: minimal negative effect, if any, 0: no noticeable effect expected
Any impacts scored x under both wind and tidal are now scored xx

Any impacts scored xx under wind or tidal, plus x under other technology are now scored xxx
Any impacts scored xxx under wind or tidal, plus x or xx under other technology are now scored xxx+ (to indicate cumulative impacts may be greater)
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10.2.2 West
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Table 59 presents summed discounted costs for offshore wind, wave and tidal
Draft Plan Option areas in West Region for those activities for which
quantified cost estimates have been made.

Table 59. Discounted PV Costs (GVA for fisheries) in £millions for all
technologies within West Region (humbers rounded to
nearest £0.01m)

i Scenarios
notwiy | Dpseriton o
Low Central High
Commercial Loss of GVA 0.16 0.37 0.80
Fisheries associated with
possible reduction
in fish landings
Shipping Additional fuel costs - 3.80 9.77
Tourism _ - 0.01 0.05
Reduction in
expenditure
Total PV Costs - 3.81 9.82
Total GVA Impacts (Commercial 0.16 0.37 0.80
Fisheries)

Estimation of potentially significant impacts

The following activities are relevant to more than one Draft Plan Option area
and have the potential to experience significant combined impacts within the
West SORER.

Commercial Fisheries

The combined impact of potential offshore wind, wave and tidal development
on fish landings is considered to be additive, given the relatively low value of
the summed impact. Obstruction to navigation routes for commercial fishing
vessels in West SORER may be significant for some Draft Plan Option areas.
Generally these Draft Plan Option areas are well separated and it is therefore
unlikely that an individual fishing vessel would be affected by multiple Areas,
although offshore wind Area OWW3 and wave Area WW4 overlap
significantly and could give rise to combined impacts in the area to the west of
Mingulay.

Energy Generation

There is some potential for competition for space and grid connection
between offshore wind and wave developments, particularly offshore wind
Areas OWW1, OWW2 and OWW3 which overlap with wave Areas WW1,
WW3 and WW4. However, it is not possible to quantify the cost impact of this
interaction. It is possible that grid capacity will expand in response to offshore
energy development, thus avoiding significant competition for connectivity and
offshore energy developers may co-operate in seeking to secure adequate
grid connection.
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Shipping
Most shipping activity within the Region is through traffic. A wider combined
assessment has therefore been made at national level.

Tourism

There is no anticipated impact on tourism activity from wave or tidal
development. Therefore the combined impact of offshore wind, wave and tidal
development is the same as for offshore wind development alone.

Social

Tables 60 and 61 show that most of the impacts for the West region are still
identified as being possibly negative at worst, suggesting they would not be
noticeable for most groups. There are some exceptions, notably commercial
fisheries due to loss of traditional fishing grounds and the additional costs
incurred in finding/moving to new fishing grounds. These impacts may be
significant for potters and Nephrops trawlers. Crofters could also be
disproportionately affected if they are involved in these type of fishing
activities to supplement their incomes. There may also be issues with
navigation routes, especially in TW2.

Of the other groups, recreational boat users and could reduce their activities
or potentially relocate their activities if navigation becomes more difficult. This
may be more significant for people with smaller boats that have fewer
navigational aids, with the potential for knock-on implications for income to
marinas and boat maintenance businesses. However, these impacts would
be very localised. A combination of recreational boating and tourism effects
could increase the significance of the impacts for boat-based businesses (for
example, if tourists chose to go elsewhere due to seascape changes reducing
demand for boat trips). The costs are not expected to be large, though, so the
impacts on employment and the local economy of the West region are likely to
be negligible.
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Table 60. Distributional analysis (location, age and gender) West
Sect I t Location Age Gender
ector mpac Urban Rural Settlement Children Working age Pensionable age Male Female
Commercial fisheries XXX
Value of potentially XXX XXX Fishermen
lost landings 0 More significant | Oban, Mallaig, X XXX X more likely to X
for OWW1 Stornoway be male
XXX XXX XXX
Obstruction of 0 More significant | Oban, Mallaig, N XXX X Fishermen X
navigation routes for OWW1 and | Stornoway more likely to
OWWw3 be male
Consequential XX XX
impacts to fish XX XX Oban, Mallaig, X XX X XX Processors more
processors Stornoway likely to be female
Recreational boating | XX
ncreased .det.errent Oban, Dunstaffnage
to access in sites marinas could be
that are already 0 XX ffected if number of 0 XX XX XX XX
challenging to atiec
navigate boaters reduces (b.ut
others could benefit)
Tourism Reduction in 0 X No specific X x x N N
expenditure settlements affected
Water sports Spatial overlap
between Draft Plan No specific
Option areas a_nq 0 XX settlements affected XX XX XX XX XX
water sport activity
(sea kayaking)
Impacts: x x x : significant negative effect,
X X : possible negative effects
x: minimal negative effect, if any
0: no noticeable effect expected
Rules:  Any impacts scored x under both wind and tidal are now scored xx
Any impacts scored xx under wind or tidal, plus x under other technology are now scored xxx
Any impacts scored xxx under wind or tidal, plus x or xx under other technology are now scored xxx+ (to indicate cumulative impacts may be greater)
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Table 61. Distributional analysis (income and social groups) West
Income Social groups
Sector Impact 10% most | Middle 10% most Croft Ethnic With disability or | Special interest o
deprived 80% affluent rorters minorities long-term sick groups ther
Commercial Value of potentially lost XXX XXX XX XXX 0 0 XXX XXX
fisheries landings Where fishing Unlikely to be Potters Nephrops trawlers
provides additional employed in
income fisheries
Obstruction of navigation XXX XXX XX XXX 0 0 XXX XXX
routes Where fishing Unlikely to be Potters Nephrops trawlers
provides additional employed in
income fisheries
Consequential impacts to XX XX XX XX 0 0 XX XX
fish processors
Recreational Increased deterrent to XX XX XX XX XX XX XXX XXX
boating access in sites that are Where Maybe more likely to Could affect ability | Could mean they | Potentially greater impact
already challenging to employed have smaller boats to support trips for | need to relocate on less affluent sailors
navigate in this area disabled/ sick to maintain level | with smaller, less
of access for powerful boats without
recreational electronic aids. They
boating may be more likely to
look for alternative sailing
sites if navigation risks
increase
Tourism Reduction in expenditure X X X X X X X No other specific group
identified
Water sports Spatial overlap between XX XX XX XX XX XX XXX No other specific group

Draft Plan Option areas
and water sport activity
(sea kayaking)

Sea kayakers
could have to
change routes or
look for
alternatives

identified

Impacts: x x x : significant negative effect
X X : possible negative effects
x: minimal negative effect, if any
0: no noticeable effect expected

Rules:  Any impacts scored x under both wind and tidal are now scored xx
Any impacts scored xx under wind or tidal, plus x under other technology are now scored xxx
Any impacts scored xxx under wind or tidal, plus x or xx under other technology are now scored xxx+ (to indicate cumulative impacts may be greater)
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10.2.3 North West
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Table 62 presents summed discounted costs for offshore wind and wave Draft
Plan Option areas in the North West SORER for those activities for which
quantified cost estimates have been made.

Table 62. Discounted PV Costs (GVA for fisheries) in £millions for all
technologies within North West Region (hnumbers rounded
to nearest £0.01m)

i Scenarios
oty | ferition o
Low Central High
Commercial Loss of GVA 0.14 0.36 0.76
Fisheries associated with
possible reduction
in fish landings
Shipping Additional fuel costs - 1.45 2.90
Total PV - 1.45 2.90
Costs
Total GVA Impacts (Commercial 0.14 0.36 0.76
Fisheries)

Estimation of potentially significant impacts

The following activities are relevant to more than one Draft Plan Option area
and have the potential to experience significant combined impacts within the
North West SORER.

Commercial Fisheries

The combined impact of potential offshore wind and wave development on
fish landings is considered to be additive, given the relatively low value of the
summed impact. Obstruction to navigation routes for commercial fishing
vessels in North West SORER may occur in relation to offshore wind Area
OWNWI1, but interaction with the two wave Areas is expected to be small.
Given that the Draft Plan Option areas are well separated, it is therefore
unlikely that individual fishing vessel would be affected by multiple Areas.

Energy Generation

There is some potential for competition for grid connection between offshore
wind Area NW1 and wave Areas WNW1, WW4. However, it is not possible to
quantify the cost impact of this interaction. It is possible that grid capacity will
expand in response to offshore energy development, thus avoiding significant
competition for connectivity and offshore energy developers may co-operate
in seeking to secure adequate grid connection.
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Shipping
Most shipping activity within the Region is through traffic. The combined
assessment has therefore been made at national level.

Social Impacts

Tables 63 and 64 show that most of the impacts for the North West region are
associated with commercial fishing, particularly due to loss of traditional
fishing grounds and the additional costs incurred in finding/moving to new
fishing grounds or steaming around arrays. These impacts may be significant
for the pelagic sector, however this region has the largest impact on fisheries
therefore the combined impact on fisheries therefore may be greater. There
may also be impacts for recreational boaters, who could reduce or potentially
relocate their activities if navigation becomes more difficult. This may be
more significant for people with smaller boats that have fewer navigational
aids, with the potential for knock-on implications for income to marinas and
boat maintenance businesses.
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Table 63. Distributional analysis (location, age and gender) North West
Location Age Gender
Sector Impact Urban Rural Settlement Children Working age Pens;g:able Male Female
Commercial fisheries | Value of potentially 0 XXX XXX X XXX X XXX X
lost landings Kinlochbervie, Fishermen more likely
Lochinver, Ullapool to be male
Obstruction of 0 X X 0 X 0 X X
navigation routes Kinlochbervie, Fishermen more likely
Lochinver, Ullapool to be male
Consequential impacts X X XX X XX X X XX
to fish processors Kinlochbervie, Processors more
Lochinver, Ullapool likely to be female
Recreational boating | Increased deterrent to 0 X XX 0 X X X X
access in sites that are Pontoon facilities, e.g.
already challenging to at Kinlochbervie could
navigate be affected if number of
boaters reduces (but
others could benefit
Impacts: x x x : significant negative effect , x x : possible negative effects, x: minimal negative effect, if any, 0: no noticeable effect expected
Rules:  Any impacts scored x under both wind and wave are now scored xx
Any impacts scored xx under wind or wave, plus x under other technology are now scored xxx
Any impacts scored xxx under wind or wave, plus x or xx under other technology are now scored xxx+ (to indicate cumulative impacts may be greater)
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Table 64. Distributional analysis (income and social groups) North West
Income Social groups
Sector Impact 1d0% r_nost Middle 80% 10% most Crofters !Ethr!ig VZ':TO?I';iZ'rI:ly Special interest Other
eprived affluent minorities sick groups
Commercial Value of potentially lost X X X XX 0 0 XX XX
fisheries landings Where fishing Unlikely to be Pelagic sector Vessels >15m
provides employed in X (herring)
additional fisheries Potters, X
income demersal trawls | Vessels <15m
Obstruction of navigation X X X XX 0 0 X X
routes Where fishing Unlikely to be Pelagic sector | Vessels >15m
provides employed in 0 (herring)
additional fisheries Potters, 0
income demersal trawls | Vessels <15m
Consequential impacts to X X X X 0 0 X X
fish processors
Recreational boating | Increased deterrent to X X XX 0 X XXX XXX No other
access in sites that are May be more Unlikely to be Could mean they | Could mean specific group
already challenging to likely to have employed in this need to relocate |they need to identified
navigate smaller boats area to maintain level |relocate to
of access for maintain level of
recreational access for
boating recreational
boating

Impacts: x x x : significant negative effect
X X : possible negative effects
x: minimal negative effect, if any
0: no noticeable effect expected

Rules:  Any impacts scored x under both wind and wave are now scored xx
Any impacts scored xx under wind or wave, plus x under other technology are now scored xxx
Any impacts scored xxx under wind or wave, plus x or xx under other technology are now scored xxx+ (to indicate cumulative impacts may be greater)
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10.2.4 North
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Table 64 presents summed discounted costs for offshore wind, wave and tidal
Draft Plan Option areas in the North SORER for those activities for which
quantified cost estimates have been made.

Table 65. Discounted PV Costs (GVA for fisheries) in £millions for all
technologies within North Region (humbers rounded to
nearest £0.01m)

. Scenarios
- Description of
Activity Measurement
Low Central High
Commercial Loss of GVA 0.83 2.01 4.32
Fisheries associated with
possible reduction in
fish landings
Shipping Additional fuel costs - 712 23.55
Tourism Reduction in - 0.22 0.59
expenditure
Water Sports - Reduction in - - 0.92
Sea Angling expenditure
Total PV Costs - 7.34 25.06
Total GVA impacts (Commercial 0.83 2.01 4.32
Fisheries)

Estimation of potentially significant impacts

The following activities are relevant to more than one Draft Plan Option area
and have the potential to experience significant combined impacts within the
North SORER.

Commercial Fisheries

The combined impact of potential offshore wind, wave and tidal development
on fish landings is considered to be additive, given the relatively low value of
the summed impact. Obstruction to navigation routes for commercial fishing
vessels in North SORER may be significant for some Draft Plan Option areas.
Offshore wind Area OWN1 and wave Area WN2 both overlap with important
steaming routes to the north-west of Orkney. More generally, the
concentrations of Areas for offshore wind, wave and tidal energy development
around Orkney and Shetland create the potential for combined impacts for
fishing vessels working in these areas.

Energy Generation

There is a significant overlap between offshore wind Area OWN1 and wave
Area WN2 which could result in competition for space. There may also be
competition for grid connection between offshore wind, wave and tidal
developments, particularly around Orkney and Shetland. However, it is not
possible to quantify the cost impact of this interaction. It is possible that grid
capacity will expand in response to offshore energy development, thus
avoiding significant competition for connectivity and offshore energy
developers may co-operate in seeking to secure adequate grid connection.
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Shipping

Most shipping activity within the Region is through traffic along the Pentland
Firth, or further offshore passing through the Fair Isle Channel or further north
around the top of the Shetland Islands. The combined assessment has
therefore been made at national level. The Lerwick to Hanstholm (Denmark)
ferry could be affected by OWNZ2, but there are no other Draft Plan Option
areas or existing lease areas giving rise to a combined impact on this route.

Tourism

There is no anticipated impact on tourism activity from wave or tidal
development. Therefore the combined impact of offshore wind and tidal
development is the same as for offshore wind development alone.

Water Sports - Sea Angling

The combined impact of potential offshore wind, wave and tidal development
is considered to be additive, given the relatively low value of the summed
impact.

Social Impacts

Tables 66 and 67 show that almost all of the potentially significant cumulative
impacts for the North region are associated with commercial fishing,
particularly due to loss of traditional fishing grounds and the additional costs
incurred in finding/moving to new fishing grounds or steaming around arrays,
but inshore fisheries may also suffer significant impacts. These impacts may
be most significant for the pelagic and demersal sectors. Crofters could be
disproportionately affected if they are involved in these types of fishing
activities to supplement their incomes.

Impacts on other groups are mostly identified as being possibly negative at
worst, suggesting they would not be noticeable. The main exceptions are
impacts on sea anglers and recreational boaters, who could reduce or
potentially relocate their activities if navigation becomes more difficult. This
may be more significant for people with smaller boats that have fewer
navigational aids, with the potential for knock-on implications for income to
marinas and boat maintenance businesses. . This could have knock-on
implications for local employment in marinas and boat maintenance
businesses. However, these impacts would be very localised. A combination
of effects on recreational boating, sea angling and tourism could increase the
significance of the impacts for boat-based businesses (for example, if tourists
and sea anglers chose to go elsewhere reducing demand for boat trips). The
costs are not expected to be large, though, so the impacts on employment
and the local economy of the North region are likely to be negligible. Impacts
on sea angling may be significant for the 10% most deprived proportion of the
population (although other groups within the population may be equally
affected). However, as with the other impacts, these effects are likely to be
localised.
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Table 66. Distributional analysis (location, age and gender) North
Sect I t Location Age Gender
ector mpac Urban Rural Settlement Children Working age Pensionable age Male Female
Carbon capture and | Costs of additional 0 XX 0 0 XX 0 XX XX
storage cable crossings Could have impact | Unlikely to affect Could have impact
on rural economy | specific locations on employment
if investment goes opportunities if
elsewhere investment goes
elsewhere
Commercial fisheries | Value of potentially lost 0 XXX XXX X XXX X XXX XX
landings Orkney, Scrabster, Fishermen more
Shetland likely to be male
Obstruction of 0 X XX X XX X XX X
navigation routes Orkney, Scrabster, Fishermen more
Shetland likely to be male
Consequential impacts XX XXX XXX X XXX X XX XXX
to fish processors Orkney, Scrabster, Processors more
Shetland likely to be female
Recreational boating | Increased deterrent to 0 XX XXX 0 XX XX XX XX
access in sites that are Pierowall could be
already challenging to affected most,
navigate Bressay and
Lerwick less so
(xx)
Tourism Reduction in 0 X No specific X X X X X
expenditure settlements
affected
Water sports — Sea | Reduction in XX XX XX XX XX XX XXX X
Angling expenditure May be more
likely to be
involved in sea
angling
Water sports Spatial overlap between 0 X No specific X X X X X
Draft Plan Option areas settlements
and water sport activity affected
(sea kayaking)
Impacts: x x x: significant negative effect
X X : possible negative effects
x: minimal negative effect, if any
0: no noticeable effect expected
Rules: Any impacts scored x under all of wind, wave and tidal are now scored xx
Any impacts scored xx under wind, wave or tidal, plus x under other technology are now scored xxx
Any impacts scored xxx under wind, wave or tidal, plus x or xx under other technology are now scored xxx+ (to indicate cumulative impacts may be greater)
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Table 67. Distributional analysis (income and social groups) North
Income Social groups
Sector Impact 1 :% r_nost Middle 80% 10% most Crofters !Ethrjif: vz'rt?o?";_atz:,l:rt‘y Special interest Other
eprived affluent minorities sick groups
Carbon capture Costs of additional XXX XX XX XX XX 0 0 XXX
and storage cable crossings economic Unlikely to be Unlikely to be None likely to be Local businesses
impacts could employed in affected, affected that might
affect this this industry economic otherwise have
group more (but may be for impacts likely been involved
than others extra income) to be small
Commercial Value of potentially lost XXX XXX XXX XXX 0 0 XXX XXX
fisheries landings Where fishing Unlikely to be Pelagic, Vessels >15m
provides employed in demersal sector XXX
additional fisheries XX Vessels <15m
income Shellfish
Obstruction of XX 0 0 XX -
navigation routes X Whe_re fishing Unlikely to be Pelagic, Vessels >15m
X X provides . demersal sector
additional employed in X XX
income fisheries Shellfish Vessels <15m
Consequential impacts XXX XXX X X 0 0 XX X
to fish processors
Recreational Additional fuel costs 0 X X X X X XX No other specific
boating Unlikely to own Boat users group identified
boat
Increased deterrent to XX XX XX XXX XX XXX XXX XXX
access in sites that are | Where May be more Could affect Could mean they | Potentially
already challenging to employed in likely to have ability to need to relocate greater impact
navigate this area smaller boats support trips to maintain level on less affluent
for disabled/ of access for sailors with
sick recreational smaller, less
boating powerful boats
without electronic
aids. They may
be more likely to
look for
alternative sailing
sites if navigation
risks increase
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Income Social groups
. With disability L
| 0, 0,
Sector mpact 10% r_nost Middle 80% 10% most Crofters !Ethr!'f: or long-term Special interest Other
deprived affluent minorities sick groups
Tourism Reduction in X X X X X X X No other specific
expenditure group identified
Water sports — Sea | Reduction in XXX XXX XXX XXX XXX XX XXX No other specific
Angling expenditure Level of sea Sea anglers will group identified
angling activity | be most affected
may be lower
for sick
Water sports Spatial overlap X X X X X X XX No other specific

between Draft Plan
Option areas and water

sports activity (sea
kayaking)

Sea kayakers
could have to
change routes or
look for
alternatives

group identified

Impacts: x x x : significant negative effect, x x : possible negative effects
x: minimal negative effect, if any, 0: no noticeable effect expected

Rules:

Any impacts scored x under all of wind, wave and tidal are now scored xx

Any impacts scored xx under wind, wave or tidal, plus x under other technology are now scored xxx
Any impacts scored xxx under wind, wave or tidal, plus x or xx under other technology are now scored xxx+ (to indicate cumulative impacts may be greater)
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10.2.5 North East
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No wave or tidal Draft Plan Option areas have been identified in the North
East Region. The combined costs are therefore the same as those for
offshore wind alone (Table 67).

Table 68. Discounted PV Costs (GVA for fisheries) in £millions for all
technologies within North East Region (numbers rounded to
nearest £0.01m)

_— Scenarios
notwiy | Gescrioton o
Low Central High

ggg:ﬁpe and Costs of adgitional 1.85 4.32 9.27
Storage cable crossings
Commercial Loss of GVA 0.18 0.43 0.92
Fisheries associated with

possible reduction in

fish landings
Recreational | A yjitional fuel costs - 0.66 0.81
boating
Shipping Additional fuel costs - 48.57 98.61
Total PV Costs 1.85 53.55 108.69
Total GVA Impacts (Commercial 0.18 0.43 0.92
Fisheries)

Estimation of potentially significant impacts

The following activities are relevant to more than one Draft Plan Option area
and have the potential to experience significant combined impacts within the
North East SORER.

Carbon Capture & Storage
There are no wave or tidal Draft Plan Option areas in North East Region. The
combined impacts are therefore the same as those for offshore wind alone.

Commercial Fisheries

No wave or tidal Draft Plan Option areas are identified in the North East
Region. The combined impacts on fish landings are therefore the same as
those for offshore wind alone. Obstruction to navigation routes for commercial
fishing vessels in North East SORER may occur in relation to OWNE2 for
Fraserburgh port, and to a lesser extent in relation to OWNE1 for Peterhead
and Aberdeen ports. Therefore the combined impact is likely to be additive.

Energy Generation

There may be some competition for grid connection between the two offshore
wind Areas. However, it is not possible to quantify the cost impact of this
interaction. It is possible that grid capacity will expand in response to offshore
energy development, thus avoiding significant competition for connectivity and
offshore energy developers may co-operate in seeking to secure adequate
grid connection.
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Recreational Boating
There are no wave or tidal Draft Plan Option areas in North East Region. The
combined impacts are therefore the same as those for offshore wind alone.

Shipping

Most shipping activity within the Region is through traffic, although there are a
number of ferry routes to the islands. The Peterhead-Shetland ferry route
passes through offshore wind Draft Plan Option area NE2 and the Peterhead-
Orkney route also passes through the edge of this Draft Plan Option area.
The methodology used within this study has identified that the high
development scenario can be accommodated within the Draft Plan Option
area without impinging on the ferry routing. However, to recognise the
proximity of development sites and existing ferry services, the effect of
reduced sea area availability for navigation provides an increase in marine
risk through the potential for ship encounters (a high density of traffic is
expected around the development). As no wave or tidal Draft Plan Option
areas occur in North East Region, the combined impacts are therefore the
same as those for offshore wind alone.

Social Impacts

As there are no search areas for wave or tidal, the impacts are the same as
for wind. These are mainly associated with commercial fishing and
recreational boating, with some possible, but limited impacts, associated with
carbon capture and storage. Impacts on commercial fisheries may be most
noticeable for over 15m vessels, especially dredgers, demersal and Nephrops
trawlers and potters. At for dredgers and potters, especially those <10m in
length or >15m on length. At the regional level, the impacts will be negligible
(see Tables 69 and 70).
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Table 69. Distributional analysis (location, age and gender)
Sect I t Location Age Gender
ector mpac Urban Rural Settlement Children Working age Pensionable age Male Female
Carbon capture Costs of 0 X 0 0 X 0 X X
and storage additional cable Could have impact | Unlikely to Could have
crossings on rural economy affect specific impact on
if investment goes locations employment
elsewhere opportunities if
investment goes
elsewhere
Commercial Value of 0 XX XX X XX X XX X
fisheries potentially lost Aberdeen, Fishermen
landings Buckie, more likely to
Fraserburgh, be male
Peterhead
Obstruction of 0 XX XXX X XXX X XXX X
navigation routes OWNE2 Fishermen
(Fraserburgh more likely to
and Peterhead) be male
Consequential X XX XX X XX X X XX
impacts to fish Aberdeen, Processors
processors Buckie, more likely to be
Fraserburgh, female
Peterhead
Recreational Additional fuel 0 X X X X X X X
boating costs
Increased 0 X XX 0 X X X X
deterrent to Peterhead,
access in sites Banff and
that are already Whitehills
challenging to marinas could
navigate be affected
Water sports — Reduction in XX XX XX XX XX XX XX X
Sea Angling expenditure

Impacts: x x x : significant negative effect
X X : possible negative effects
x: minimal negative effect, if any

0: no noticeable effect expected

Rules:

No cumulative effects as there are no wave or tidal Draft Plan Option areas. Impacts are the same as for wind
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Table 70. Distributional analysis (income and social groups)
Income Social groups
Sector Im 10% most Middle 80% 10% most Crofters Ethnic With disability | Special interest Other
pact . L
deprived affluent minorities or long-term groups
sick
Carbon capture Costs of additional XX X X 0 X 0 0 XX
and storage cable crossings economic Not relevant Unlikely to be None likely to be Local businesses
impacts could in NE affected, affected that might
affect this economic otherwise have
group more impacts likely been involved
than others to be small
Commercial Value of potentially lost XX XX XX 0 0 0 XX XX
fisheries landings Not relevant Unlikely to be Dredgers, potters | Vessels >15m
in NE employed in X XX
fisheries Demersal, pelagic | Vessels <10m
sectors, X
Nephrops Vessels <15m
Obstruction of XXX XXX XXX 0 0 0 XXX XXX
navigation routes Not relevant Unlikely to be Dredgers, potters | Vessels >15m
in NE employed in XXX XXX
fisheries Demersal, pelagic | Vessels <10m
sectors, XXX
Nephrops Vessels <15m
Consequential impacts XX XX X 0 0 0 X X
to fish processors Not relevant
in NE
Recreational Additional fuel costs 0 X X 0 X X XX No other specific
boating Unlikely to own Not relevant Boat users group identified
boat in NE
Increased deterrent to X X X 0 X X XX XX
access in sites that are Not relevant Could mean they | Potentially greater
already challenging to in NE need to relocate impact on less
navigate to maintain level affluent sailors
of access for with smaller, less
recreational powerful boats
boating without electronic
aids. May be more
likely to look for
alternative sailing
sites if navigation
risks increase
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Income Social groups
10% most Middle 80% 10% most Crofters Ethnic With disability | Special interest Other
Sector Impact . S
deprived affluent minorities or long-term groups
sick
Water sports — Sea | Reduction in XX XX XX XX XX X XXX No other specific
Level of sea Sea anglers will group identified

Angling

expenditure

angling activity
may be lower
for sick

be most affected

Impacts: x x x : significant negative effect
X X : possible negative effects
x: minimal negative effect, if any
0: no noticeable effect expected

Rules:

No cumulative effects as there are no wave or tidal Draft Plan Option areas. Impacts are the same as for wind
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National Assessment

Table 71 presents summed discounted costs for wind, wave and tidal Draft
Plan Option areas in all SORERSs for those activities for which quantified cost
estimates have been made.

Table 71.  Discounted PV Costs (GVA for fisheries) in £millions for all
technologies (numbers rounded to nearest £0.01m)

i Scenarios
oty | Pescriton o
Low Central High
82;332; and Costs of aintionaI 1.85 4.32 9.27
Stora cable crossings
ge

Commercial Loss of GVA 1.37 3.26 6.99
Fisheries associated with

possible reduction in

fish landings
Recr_eatlonal Additional fuel costs 0.05 0.72 0.97
boating
Shipping Additional fuel costs 4.87 66.02 141.87
Tourism Reduction in - 0.26 1.00

expenditure
Water Sports - | Reduction in - - 0.92
Sea Angling expenditure
Total PV Costs 6.77 71.32 154.03
Total GVA Impacts (Commercial 1.37 3.26 6.99
Fisheries)

While there are uncertainties surrounding the cost estimates for tourism and
sea angling and not all potential impacts to these sectors have been
quantified, the scale of impacts identified in this study does not suggest that
there will be significant regional or national impacts associated with combined
offshore wind, wave or tidal development within the Draft Plan Option areas.

At a national level, the combined impact of the commercial fisheries sector in
terms of impacts to GVA as a result of potential reductions in landings is
estimated to be less than 1% of total GVA and thus insignificant in a national
context. At a regional scale, it is estimated that the greatest potential impacts
will occur in North Region. No significant impacts for the fish processing
sector have been identified either regionally or nationally, given the relatively
small scale of potential impact to fish landings. Impacts may also occur to the
commercial fisheries sector as a result of disruption to steaming routes to
fishing grounds as a result of the location of offshore renewables arrays but it
has not been possible to quantify these impacts. It is possible that export
cable routes may also affect fishing opportunities in some locations, but it has
not been possible to quantify these impacts.

Cost impacts to shipping interests are potentially more significant both in
absolute terms (maximum annual cost impact of around £13.0m) and relative
terms, although no specific figure is available for the value of shipping to the
Scottish economy. For the tidal and wave sites, spatial planning can largely
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avoid significant impacts on commercial shipping and ferry routes, however
reduced sea area availability for navigation will increase the density of traffic
in other areas. This will have an increase in the potential encounter rate, and
therefore an increase in marine risk. Changes in shipping patterns around
development sites, specifically larger wind farm sites, will also affect
greenhouse gas (GHG) emission values for different sea areas. This will
depend on the route of the deviation, however it is expected that GHG
emission values will be modified by affected routes. It is unlikely that routeing
around the north of the Shetland Islands will be affected by development
sites, likewise, routeing through the Fair Isle channel is unlikely to be affected.
However, vessels transiting along the North East Scottish Coast will be
affected by wind farm sites (i.e., OWNE1, OWNEZ2). Routeing through the
Pentland Firth is unlikely to be affected, however the wind farm Draft Plan
Option area off Cape Wrath (Sutherland Coast) may modify routeing for
vessels bound for the deep water IMO routing land to the West of the Outer
Hebrides, or those vessel transiting through the Minch. The Minch and Outer
Hebrides vessel routes combine in an area with intense Commercial Traffic
use to the West of Tiree, further South off the Isle of Islay, which has
potential for multiple impacts on through the combined effect of development
sites in this area. Careful site specific selection will be require to position
development sites so that they do not interact with establish shipping routes
provide access to vessels entering, or leaving the Irish Sea; or transiting to
smaller ports within the Inner Isles.

The impact of renewable development sites on recreational boating is
recognised as a deterrent (i.e., the prospect of increased danger which affects
planned passages) and partly economic where the passage is attempted, but
a deviation is encountered to avoid development areas. The effect of
decisions not to navigate in these areas will be recognised in income from
marina and leisure support facilities, and a long term disincentive for
investment. The combined impacts of development within the Draft Plan
Option Areas may include:

. Vessels on passage from the Forth to the Caledonian Canal and the
west, or to the Northern Isles may be deterred by the cumulative effect
of the three wind farms off the Forth, the proposed scheme in
Aberdeen Bay and OWNE1 and OWNE2 requiring the increased level
of alertness and crewing levels which may dissuade recreational
vessels from using this area;

. Similarly, the number and intensity of development sites may act as a
deterrent for recreational craft wanting to access the Inner and Outer
Hebrides from cruising bases such as the Clyde. The location of
development sites around headlands provides added anxiety and
complexity for recreational navigation; and

. The numerous development sites around the Orkney Islands may also
lead to potential reductions in visiting vessels where it is considered
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more difficult and challenging to navigate inshore where renewable
development sites are located.

A number of potential impacts have been identified for competing offshore
renewables technologies, both in relation to competition for space and cable
land falls. The combined impact of these interactions is uncertain. It is
possible that more commercially viable technologies such as offshore wind
could out-compete wave and tidal developments and reduce opportunities for
these technologies, although offshore renewables developers will be
encouraged to co-operate on issues such as cable landfall.

Impacts to CCS and Dredge Material Disposal sites only occur in one SORER
and national impacts will therefore be no greater than the regional impacts to
these activities.

The social impacts are not expected to be noticeable at the national level.
The potential impacts on employment, access to services, health, culture and
heritage and the environment could be locally noticeable, with the largest
impacts likely to be associated with commercial fisheries, and on marinas if
boat users choose to visit other areas of the coast or move their boats to
marinas away from the search areas. In most cases, these impacts are also
expected to be small and very localised and relate mainly to the knock-on
effects of changes to jobs (either number or quality of employment). There
are no significant impacts expected in terms of access to services, crime or
education. Impacts on culture and heritage, environment and health are
limited to loss of traditional fishing grounds, emissions to the environment
(most of which will be offshore) and worry associated with increased costs or
increased navigation risks.
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Discussion and Conclusions

Potential Cost Impacts

The socio-economic assessment provides a broad overview of indicative cost
impacts to other activities associated with potential offshore wind, wave and
tidal development within the Draft Plan Option areas. The Present Value
(discounted over the assessment period at 2012 prices) of the quantified
costs ranged from £5.4m (Low Scenario: 3GW offshore wind; 0.5GW wave;
0.5GW tidal) to £154m (High Scenario: 15GW offshore wind; 2.5GW wave,;
2.5GW tidal).

The quantified potential cost impacts to commercial shipping accounted for
around 70-90% of total quantified costs, depending on scenario. Most of the
quantified potential cost impacts relate to either reductions in revenues (for
example, reduced tourism or recreational angling expenditure) or increased
fuel costs (shipping and recreational boating). Some potential one-off costs
have been identified for the CCS sector associated with the need to construct
additional cable crossings where a possible future pipeline crossed future
offshore wind farm export cables in the North East SORER. The commercial
fisheries costs relate to estimated impacts to GVA as a result of potential
reductions in fish landings.

The relatively higher potential costs to the shipping sector under the Central
and High Scenarios reflects the increasing level of constraint on commercial
shipping associated with more intense development within offshore wind Draft
Plan Option areas, thus reducing the flexibility to locate arrays within portions
of the Draft Plan Option areas that have low shipping densities. Thus under
Central and High Scenarios, increasing numbers of vessels will be required to
deviate from current routes, resulting in significant additional fuel costs. The
main impacts relate to OWNE1 (PV cost of £71m), OWNE2 (PV cost of
£17m), OWN2 (PV cost of £9m), OWW1 (PV cost of £6m) and OWN1 (PV
cost of £56m).

Such route deviations will also potentially give rise to additional cost impacts
associated with time delays to passing vessels, but it has not been possible to
quantify these impacts. Offshore wind Draft Plan Option area OWNE2
intersects with ferry routes from Peterhead to Shetland and to Orkney, and
OWNS2 intersects with the ferry route from Lerwick to Hanstholm (in Denmark).
The time delays associated with deviating around possible offshore wind
development in this Draft Plan Option area could have a particularly
detrimental impact on the Shetland services should these routes not be taken
into account in the siting of arrays within the Draft Plan Option area.

While potential wave and tidal arrays also have some potential to disrupt
existing vessel routes, the much smaller spatial scale of development and the
much greater flexibility in locating such development within the Draft Plan
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Option areas potentially mean that spatial planning can be used to minimise
impacts to the shipping sector from such developments. On this basis, the
combined impacts of offshore wind, wave and tidal development on shipping
within each SORER are broadly similar to the impact of offshore wind Draft
Plan Option areas alone.

For the commercial fisheries sector, the estimated impact for all technologies
at national level ranges from PV £1.4m GVA (Low Scenario) to PV £7.0m
GVA (High Scenario). Under the High Scenario, the impact represents less
than 1% of total annual GVA for the commercial fisheries sector in Scotland.
Furthermore, this is considered to be a very conservative estimate, as it
assumes that all fishing effort and associated landings within the footprint of
offshore wind, wave and tidal arrays is lost, rather than simply displaced. In
reality, it is likely that some commercial fishing activity will continue,
particularly within offshore wind arrays (which account for around 90% of total
impact in this assessment). This level of impact is not considered to have
significant implications for the fish processing sector. It has not been possible
within this study to quantify the potential impacts of offshore renewables on
other aspects of commercial fishing, but there may be impacts from additional
steaming distances to fishing grounds, gear development and adaptation
costs and quota costs involved in moving to alternative fishing grounds, and
cost impacts associated with gear damage associated with interactions with
intra-array or export cables.

The combined impacts of offshore wind, wave and tidal development on
commercial fishing are considered to be very similar to the impacts of offshore
wind on its own, as wave and tidal are estimated to contribute only around 5%
each to total commercial fishing impacts.

The quantified recreational boating impacts have been assessed as being
relatively minor ranging from £0 p.a. (Low Scenario) up to £0.87m p.a. (High
Scenario in 2035) with the PV cost impacts ((discounted over the assessment
period at 2012 prices) ranging from £0m (Low Scenario) to £5.8m (High
Scenario). The cost estimates relate purely to the potential additional fuel
costs associated with diverting around wind or tidal arrays. The cost estimates
in relation to offshore wind arrays are considered to be conservative, as it is
possible for recreational vessels to transit through offshore wind farms in fair
weather conditions. The main factor affecting the range of estimated cost
impact is the assumption about the scope for spatial planning of Draft Plan
Option areas to minimise disruption to sailing routes. In particular, given that
on average wave arrays under the High Scenario will only need to be
deployed across less than 1% of the Draft Plan Option area and that such
environments only experience light use by recreational sailors, it has been
assumed that spatial planning will be able to avoid any impacts associated
with the deployment of wave devices. It has not been possible to quantify the
impact of development within the Draft Plan Option areas on wider aspects of
recreational boating. In particular, there is uncertainty surrounding the effect
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of multiple offshore energy developments on the attractiveness of sailing
around the Scottish coast. In particular, the area off the Mull of Galloway and
the Mull of Kintyre are already challenging routes and there is some concern
that offshore renewables development in these areas may deter sailors from
using this route up the West coast of Scotland. This could lead to a reduction
in expenditure in local supply chains. Similarly, multiple offshore wind
developments along the East coast may deter recreational sailors travelling
along the east coast, although their location relatively far offshore will provide
a safe inshore route and thus is likely to limit the combined impact. On this
basis, the combined impacts of offshore wind, wave and tidal development on
recreational boating may be greater than the sum of the individual impacts,
although it is not possible to quantify this potential impact.

Some potential costs may be incurred by the CCS sector in the future, should
possible new CCS pipelines be constructed running from the Firth of Forth up
to St Fergus. However, these costs are particularly uncertain as they are
based on a speculative development path for CCS.

Quantified cost impact estimates for recreational angling and tourism are low,
reflecting assumptions about the limited interaction between offshore
renewables and these sectors. While there are ongoing concerns about the
impact of offshore wind farms on tourism, there is currently no evidence of
any offshore wind farm having a significant impact on tourism. Given that the
current Draft Plan Option areas for offshore wind are generally all a minimum
of 10km offshore, the scope for significant impacts on tourism is conside