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1

Seabed User and Developer Group

Introduction

The Seabed User & Developer Group (SUDG) represents some of the UK’s key marine industries, namely:
oil and gas, renewable energy, marine aggregates, ports, submarine cables, recreational boating, carbon
capture and storage (CCS). SUDG understands that the sea around our shores is a sensitive environment
that needs to be valued and protected, in addition to being a working environment that makes a
substantial contribution to all our lives.
SUDG is an informal grouping whose participants have a common interest and commitment to
sustainable development within the UK’s marine environment. The sectors represented believe that
sustainable win-win solutions are possible from what are sometimes seen as competing needs. As such,
SUDG sectors are committed to working with Government, its agencies and other stakeholders, such as
Wildlife and Countryside Link to develop cost-effective regulation and marine management that
benefits both business and the environment.
UK marine industries make an essential contribution to economic and social wellbeing. A detailed
assessment of the economic contribution of UK marine industries was last produced in 2008 1. Since that
time there have been significant changes in the way the UK marine environment is managed as a result
of implementation of the Marine & Coastal Access Act and equivalent devolved legislation as well as
major changes in the levels of some marine activities such as oil and gas production and offshore wind
energy. Over this period there has also been greater recognition of the social values associated with
marine and coastal environments and the mainstreaming of natural capital and ecosystem services
thinking.
While there is extensive knowledge of the environmental impacts of marine activities and there are well
understood principles behind Environmental Impact Assessment (EIA), there is less reliable and
consistent data regarding the value of marine industry activities to society or suitable metrics and little
consistency in how this information can be applied. In addition, in line with the thinking of the Natural
Capital Committee, there is, rightly, a growing move towards ensuring that there is a full understanding
of the value of natural capital assets in decision making. Such an approach is potentially central to the
delivery of the UK Government’s 25 Year Environment Plan released in early 2018 2.
This report provides information to support all of these requirements, providing an accessible, easy to
read output with an up to date picture of the economic importance of marine industry to the UK
economy and a more detailed description of how these values are obtained and what they mean in
socio-economic terms. The report also provides a tool to support the preparation of natural capital
assessments in highlighting the economic and social values of the relevant sectors and potential benefits
of their sustainable development.

1
2

David Pugh, for The Crown Estate (2008), Socio-economic indicators of marine-related activities in the UK economy
HM Government, 2018. A Green Future: Our 25 Year Plan to Improve the Environment.
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2

Methodology

2.1

SUDG industry sectors

Seabed User and Developer Group

SUDG members comprise many of the key marine sectors that operate in UK waters (Table 1. Socioeconomic assessments and future trend analyses were prepared for established sectors and sub-sectors
which directly utilise the seabed and for which economic and social metrics were likely to be available.
Whilst it is acknowledged that nascent sub-sectors, for example deep sea mining, are likely to provide
economic and societal benefits in the future, due to their emergent nature, it was not possible to
undertake socio-economic or future trend assessments for these sectors. Whilst some sectors are yet to
be established in the UK at demonstration or commercial scale, for example, CCS or wave energy,
information on potential socio-economic benefits have been presented where this was available.
Assessment were not provided for sub-sectors, such as nuclear energy and biomass energy which do
not directly utilise the seabed.
Table 1.

SUDG sectors included in the socio-economic and future trend analysis

Sector

Sub-sector

Carbon Capture and Storage
Mineral extraction

n/a
Marine aggregates
Deep sea mining
n/a
Offshore wind
Wave energy
Tidal stream energy
Tidal range energy
Nuclear
Coastal power stations
Biomass
Ports
Dredging and disposal
n/a
Power interconnectors
Telecommunication cables

Oil and gas
Energy

Ports
Recreational boating
Subsea cables

Established /
Nascent

Nascent
Established
Nascent
Established
Established
Nascent
Nascent
Nascent
Established
Established
Established
Established
Established
Established
Established
Established

Direct Use
of Seabed

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
No
No
Yes
Yes
Yes
Yes
Yes

Full
Assessment

Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
No
No
No
Yes
Yes
Yes
Yes
Yes

2.2 Socio-economic benefits
2.2.1

Assessment of economic value

An assessment of the economic value of each sector was made based on a range of data sets and
research reports. In each case, the sectors do not conform well to Standard Industrial Classification (SIC)
definitions used in government economic statistics. Typically, it is found that SIC codes do not
adequately match the specific sector activities (i.e. they encompass a broader set or only partial
coverage) and/or they do not provide any distinction between marine and terrestrial activities of a
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similar nature. Hence alternative data sources and methods need to be considered in order to derive
estimates of the economic value of these sectors.
The estimation methods required for each sector are bespoke to the sector; being those that provide
the most effective approach given the data sources that are available. Where recent, robust economic
research has been undertaken for the sector, the outputs of such research have been used directly or in
combination with other data/evidence. Where no such research is available, new estimates have been
generated based on the available data.
The specifics of the methods for each sector are presented within the sector sections. The common
components of the methods are as follows:



An initial review of available literature and data was undertaken to determine the nature of
economic data available.
Industry representatives were contacted to identify any research/data missed through the
review. This included requests for information to help fill specific data gaps. Follow-up
correspondence (telephone and email) was undertaken with some representatives to support
this process.

The data was used to provide, as a minimum, the following estimates of economic value:





Revenue/ turnover - the value of business income derived from sales of goods and services
Gross value added (GVA) - the measure of the value to the economy of goods and services
produced by the sector, as reflected in the national accounts. GVA estimates the value of sector
output minus intermediate consumption i.e. less the value of goods and services used as inputs
to produce the sector’s output.
Employment

GVA and employment estimates consider the direct, indirect and induced effects of multiplier impacts,
defined as:




Direct impact: the value generated and jobs supported directly by the economic activities of
businesses in the sector.
Indirect impact: the value generated and jobs supported in industries as a result of the sector’s
purchase of goods and services inputs from its UK supply chain.
Induced impact: the value generated and jobs supported in the wider economy when the direct
and indirect employees of the sector spend their wages and salaries.

2.2.2 Assessment of social value
There are no known statistics on the social value of economic sectors. To identify the types of social
values relevant to each sector, the conceptual linkages between the activities and outputs of the sector
and society were considered. This included via the benefits of economic activity and employment to
individuals and communities, as well as via the social values that are derived through the consumption
of the goods and services produced by, or supported by, the sector.
Beyond socioeconomic indicators relating to employment, it can be particularly challenging to robustly
determine metrics which capture the social value of economic sectors. As such, the different aspects of
social value support by sector is described qualitatively and illustrated with short real-world examples.
The assessment drew on both a conceptual exercise to map the likely pathways to social benefits for
each sector, as well as a review of literature as well as engagement with sector representatives.
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2.3 Future scenarios
Future scenarios were developed and applied to SUDG marine sectors to illustrate the potential changes
in the scale and nature of these activities and their associated socio-economic benefits over the next
twenty years (2019-2038) depending on Governmental and societal priorities.
A scenario is a description of how the future might develop, based on a set of assumptions about key
driving forces (e.g. rate of technology change or prices) influencing the sector’s activity. The scenarios
are not intended as prophecies of what will happen, but only what might happen under a particular set
of assumptions or conditions. Three future scenarios were considered based on scenarios developed
for the UK National Ecosystem Assessment 3 and which have been applied in several recent marine
futures analyses 4 5:

Business as Usual (BAU) - Continuation of current policies
This scenario reflects the anticipated evolution of marine sectors over the next twenty years,
assuming that there will be no significant change in people's attitudes and priorities,
environmental legislation, technology or economics. The scenario is based on estimates of
future marine sector activity levels, using projections of recent historical trends in activity
and/or sector-based growth predictions, combined with current understanding of drivers
and trends in individual sectors.

Nature at Work (N@W) - Maximising ecosystem services
An environmentally-focussed future scenario, in which there is an increasing understanding
of the importance of ecosystem services, especially in the face of climate change. Population
growth and the adoption of new technologies are dominant driving forces. Decision-making
is balanced between local and national level, although much economic activity is in private
hands. The government plays an important role in managing and regulating economic
activity to ensure efficiency in the use of resources and the minimisation of environmental
externalities, expanding on the Government’s 25 year plan to improve the environment.
Renewables cover an increasingly large proportion of energy generation.

3

4

5

Haines-Young, R., Tratalos, J., Birkinshaw, S., Butler, S., Gosling, S., Hull, S., Kass, G., Lewis, E., Lum, R., Norris, K.,
Potschin, M., & Walmsley, S. (2014). UK National Ecosystem Assessment Follow-on. Work Package Report 7:
Operationalising scenarios in the UK National Ecosystem Assessment Follow-on, UNEP-WCMC, LWEC, UK. Available
online at http://uknea.unep-wcmc.org/LinkClick.aspx?fileticket=d%2bPcI3V8Sfo%3d&tabid=82.
Celtic Seas Partnership, 2016. Future Trends in the Celtic Seas, Scenarios Report, ABPmer Report No. R.2584d. A
report produced by ABPmer & ICF International for Celtic Seas Partnership, August 2016.
MMO, 2017. MMO1127: Futures analysis for the north east, north west, south east and south west marine plan areas.
A report produced by ABPmer & ICF International for the MMO, May 2017.
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Local Stewardship - Local decision making and differentiation
Under this scenario, society is beginning to respond to poor UK economic performance and
lower living standards by seeking greater local self-sufficiency. Things are increasingly done
at a local level, and local government is relatively strong, although much activity is
conducted by private individuals in small local businesses. Energy is generated from both
local renewable resources and conventional fossil fuels.

The application of the future scenarios to each SUDG marine sector is described in Section 11.

2.4 Natural capital and ecosystem services impacts
The Government’s 25 year plan to improve the environment highlights the increased importance of
incorporating a natural capital approach to protecting and enhancing the environment. Marine
industries make use of a wide range of marine natural capital assets to provide important ecosystem
services benefits to people (Figure 1). Such activity can also have negative impacts on natural capital
assets and associated ecosystem services flows, although significant environmental impacts are
minimised through strict environmental regulation as part of the marine licensing process. In addition
to providing evidence on the economic and social impacts of marine industries, this report provides for the first time - a high level analysis of the positive and negative impacts associated with the use of
natural capital assets for the provision of beneficial ecosystem services to society.

2.4.1 Natural capital
The term ‘natural capital’ refers to the “stock of renewable and non-renewable natural resources (e.g.
plants, animals, air, water, soils, minerals) that combine to yield a flow of benefits to people” 6. Hence while
natural capital includes biotic components such as habitats and species, it also encompasses abiotic
resources such as aggregate resources or oil and gas reserves.
The stock of natural capital is made up of various natural assets. These assets can be renewable (such
as fish stocks, or wave energy) or non-renewable (e.g. minerals and fossil fuels).
Marine industry uses both biotic and abiotic natural capital assets to deliver important socio-economic
benefits to society. Some uses are consumptive (oil and gas, marine aggregates) while others are nonconsumptive (wind energy, water transport). In order to realise the benefits of the natural capital assets,
marine industry is reliant on other types of capital assets, such as vessels, ports and marine infrastructure
(Figure 1).

2.4.2 Ecosystem services
Ecosystem services are ‘the direct and indirect contributions of ecosystems to human well-being’ and
are underpinned by natural capital assets and associated natural processes. They represent the benefits
provided to human populations and underpin many key economic activities.
The marine environment provides a range of ecosystem services including the provision of food (for
example commercial fisheries landings or aquaculture production), climate regulation (through carbon
sequestration), coastal protection and flood defence (from intertidal habitats such as saltmarsh),
6

Natural Capital Protocol (2016) Natural Capital Protocol Principles and Framework. Report by Natural Capital
Coalition. pp16, July 2016.
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nutrient cycling and waste detoxification, and cultural services such as tourism and recreation, education
and research.
Figure 1 shows the principal natural capital assets, abiotic assets and other capital assets and ecosystem
service flows relevant to the provision of goods and benefits from marine industry activity.

Figure 1.

Natural capital assets, abiotic assets and other capital assets and ecosystem service
flows relevant to the provision of goods and benefits from marine industry activity

Marine industries have the potential to cause negative impacts to stocks of natural and abiotic capital
and flows of ecosystem services. However, significant environmental impacts on natural capital are
minimised through strict environmental regulation as part of marine licensing processes. In this study,
an assessment of the positive and negative impacts of each marine industry on relevant natural capital
and abiotic assets and ecosystem services has been made, based on the following rating scale:
Negative impacts to natural capital and
abiotic assets or ecosystem services
 Minor negative impact - minor (<10%)
depletion of asset or service
 Moderate negative impact - long-term
depletion of non-renewable asset or
>10% -50% loss of service


Major negative impact - permanent
depletion of >50% of asset or
ecosystem service

Positive impacts to natural capital and
abiotic assets or ecosystem services
 Minor positive impact - local scale
benefit on asset or service
 Moderate positive impact - significant
impacts on asset or service at local or
regional scale with annual benefits in
£ million
 Major positive impact - significant
impact on asset or service at national
scale with annual benefits >£100 million

The outcomes of the assessment for each sector are presented in Section 12 and includes narrative text
supporting the judgements made regarding the significance of the positive and negative impacts.
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3

Socio-Economic Benefits of Offshore Wind

3.1

Headlines at a glance

Direct GVA:

£1,118 million in 2016/17

Direct Employment:

10,000 FTE jobs in 2017

Trend since 2008:

10% annual turnover growth and large-scale capital investment; rapid
continuing development with capacity set to more than double between
2017 and 2030, when the industry hopes to generate 1/3 of UK electricity.
GVA increasing faster than turnover, as UK content of windfarms increases.

Key points:








UK leads the world in offshore wind development, with rapid turnover and
GVA growth
UK supply chain capability is increasing rapidly, increasing GVA by
enhancing the domestic share of wind farm projects, and leading to
opportunities to export globally
Rapid technological change is driving down costs, offering opportunities to
generate clean, affordable energy at scale, leading the decarbonisation of
the energy sector
Major social benefits through generation of skilled employment,
contributing to regional regeneration, including in deprived coastal areas

3.2 Sector definition
The wind energy sector is concerned with the generation of electrical energy through the conversion of
kinetic energy in wind using wind turbines. In the offshore environment, inter-array cables and export
cables are needed to bring the energy generated by offshore turbines to land, to connect with onshore
electricity transmission networks.

3.3 Sector overview
The UK has the largest offshore wind market in the world, on account of its favourable climate and sea
conditions, global ambition and favourable public policy and incentives.
The UK accounts for 43% of Europe’s operational capacity 7. As the largest offshore wind market
globally, the UK attracts large amounts of investment which enables a growing domestic supply chain
and reinforces the UK’s position as a global market leader.
The offshore wind sector is growing rapidly. The RenewableUK website 8 provides regular updates on
the scale and capacity of the sector. These indicate that there are now 37 offshore operational projects
in the UK, with 1935 turbines and an operational capacity of 7907 MW.

7

8

The Crown Estate (2018) Offshore wind operational report: January – December 2017. Available at:
https://www.thecrownestate.co.uk/media/2400/offshore-wind-operational-report_digital.pdf
https://www.renewableuk.com/
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This equates to nearly 40% of the UK’s total (onshore and offshore) wind energy capacity, and provides
enough energy for the equivalent of 5.7 million homes and saving emissions of almost 10,000 tonnes
of CO2 annually 9.
Table 2.

Latest data on offshore wind in the UK, September 2018

Offshore turbines
Offshore operational projects
Offshore operational capacity (MW)
Share of UK wind energy market
Homes powered (equivalent, p.a.)
CO2 reductions (tonnes p.a.)

1,935
37
7,906.6
39.2%
5,660,395
9,844,899

Source: Renewable UK - Wind Energy Statistics 10

The UK offshore wind industry has seen a period of significant growth in the past decade, growing from
1.3 GW in 2010 to 7.9 GW in 2018, a six-fold increase over 8 years.
2017 saw major growth in the sector, seeing the largest levels of new construction of offshore wind to
date. 2 GW of new capacity was added to UK offshore wind in 2017, of which 1.8 GW was operational
by the end of the year. This amounted to almost 60% of Europe’s overall 3.1 GW increase in new offshore
wind capacity in 2017. An additional 372 wind turbines were installed between January and December
2017, an average of just over 1 turbine per day 11.
New developments in 2017 demonstrated the UK’s position in testing new technologies, including:




The world’s first 8 MW turbines to be installed offshore becoming fully operational, at Burbo
Bank Extension;
The world’s first floating offshore wind farm installed and generating at the Hywind
demonstration project off the Aberdeenshire coast in Scotland; and
The first five pioneering reinforced concrete gravity-based foundations, an alternative to
traditional monopile and jacket solutions, being constructed, transported and installed at the
Blyth Offshore Demonstrator project. This was another world first for an offshore windfarm.

In April 2018, the Offshore Renewable Energy Catapult and GE Renewable Energy signed a five-year
R&D agreement to test and develop next generation offshore wind technologies. This significant
investment will include testing of the Haliade-X 12 MW next generation offshore wind turbine, advanced
research to enhance existing technology performance and accelerate delivery of next generation of
offshore wind turbines, and actions to enable UK supply chain growth and support innovative SMEs 12.
In September 2018, the world’s largest offshore wind farm - Walney Extension - began operating off
the coast of Cumbria (see Box).

9

10
11

12

Based on BEIS’s “all fossil fuels” emissions statistic of 460 tonnes of carbon dioxide per GWh of electricity supplied in
the Digest of UK Energy Statistics (July 2018) p125 Table 5D (“Estimated carbon dioxide emissions from electricity
supplied 2015 to 2017”). Carbon reduction is calculated by multiplying the total amount of electricity generated by
wind per year by the number of tonnes of carbon which fossil fuels would have produced to generate the same
amount of electricity.
https://www.renewableuk.com/page/UKWEDhome accessed 20/09/18
The Crown Estate (2018) Offshore wind operational report: January – December 2017. Available at:
https://www.thecrownestate.co.uk/media/2400/offshore-wind-operational-report_digital.pdf
https://ore.catapult.org.uk/press-releases/ge-renewable-energy-and-ore-catapult-sign-five-year-rd-agreement-toadvance-offshore-wind-technologies-in-the-uk/
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Walney Extension - World’s largest offshore wind farm
The Walney Extension, off the coast of Cumbria, was officially opened on 6 September 2018.
The 659-megawatt (MW) project, owned by Ørsted (50%) and partners PKA (25%) and PFA
(25%), leapfrogged the London Array to become the world’s largest operational wind farm.
Walney Extension’s 87 turbines are capable of generating enough green energy to power
almost 600,000 UK homes. The site covers an area of 145 km² in the Irish Sea, and utilises
the latest technology from two of the world’s leading turbine manufacturers, featuring 40
MHI Vestas 8 MW turbines and 47 Siemens Gamesa 7 MW turbines - with blades
manufactured in the UK (Hull and the Isle of Wight).
Construction involved more than 50 local suppliers from Carlisle to Lancaster, and other
suppliers in offshore wind "clusters" around the UK. The completion of Walney Extension
brings Ørsted’s total capacity operating out of Barrow up to 1.5 gigawatts (GW), enough to
power more than 1.2 million UK homes.
Ørsted’s ongoing operations and maintenance activities will support more than 250 direct
jobs in the region.
Source:: https://orsted.co.uk/en/Media/Newsroom/News/2018/09/Worlds-largest-offshore-wind-farm-officiallyunveiled

The growth of offshore wind is set to continue with the some of the larger, further offshore wind farms
expected to begin construction and reach full commercial operation in the coming years, enabling the
sector to grow its contribution to the UK’s electricity supply from 6.2% in 2017 to 10% by 2020 13.
Table 3.

Offshore wind in the UK - Turnover and number of supply chain companies

Turnover (£m)
Number of companies in UK supply chain

13

14

15

2011/12

2012/13

2013/14

2014/15

2015/16

2016/17

2,100
790

2,469
790

2,693
913

2,929
924

3,185
976

3,495
1,001

Source: Renewable Energy Association (2018) 14,

15

The Crown Estate (2018) Offshore wind operational report: January – December 2017. Available at:
https://www.thecrownestate.co.uk/media/2400/offshore-wind-operational-report_digital.pdf
Renewable Energy Association (2018) Renewable Energy View. Available at:
http://www.nnebooks.co.uk/REA/REA%20REview%202018/index.html
The estimates are updated annually and based on market analysis by Innovas, drawing from over 700 sources to
derive estimates across the renewable energy sector. The overall research includes activities undertaken by companies
across the renewable supply chain including related network activity, commercial R&D, through manufacturing into
distribution, retail, installation, and maintenance services.
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Offshore wind is delivering strong growth in the UK, with £19bn of investment planned for between
2016 and 2021, supporting thousands of jobs in manufacturing, project development, construction and
operations. The sector has committed to work with Government on a sector deal, with the aim of
generating one third of the UK’s electricity from offshore wind by 2030 16.
This will involve more than doubling capacity from 13 GW deployed or contracted today, to 30 GW by
2030 (RenewableUK, 2018). Table 4 gives an indication of the rapid scale of investment and pace of
development.
Table 4.

Offshore wind capacity - Operational, under construction and planned

Status

Operating wind farms
Wind farms under construction
Wind farms with planning permission
Wind farms in the planning process
Wind farms in development

Capacity in June 2017 (GW)

7.16
3.24
11.46
2.4
10.24
1 GW powers nearly 750,000 homes per annum

Source: RenewableUK (2018) 17

3.4 Economic contribution
GVA of the offshore wind sector can be estimated by applying an appropriate ratio to sector turnover.
Because the sector depends on significant imports of technology and components, GVA estimates tend
to be significantly lower than industry turnover.
BIS (2015) 18 estimated direct GVA in the UK offshore wind sector at 30% of UK turnover. However,
sector GVA as a proportion of turnover is increasing, as a growing proportion of the content of
investment is sourced from within the UK. Noonan and Smart (2017) 19 estimated that the UK content
of offshore wind installations is currently 32% but suggested that this could rise to 65% by 2030, greatly
increasing the UK GVA. A report by RenewableUK (2017) 20, estimated that the UK content of offshore
wind farms had risen to 48% in 2017, with growth in UK content at development, construction and
operational stages of the project lifecycle.
Applying a GVA: turnover ratio of 32% gives the following estimates of sector GVA (Table 5). GVA is
expected to grow more rapidly than turnover in future, because of increasing UK content.

16

17

18

19

20

The Offshore Wind Industry Council (2018) "A Sea of Opportunity" - UK growth and investment in Offshore Wind. A
proposal to Government for a Sector Deal. June 2018. https://www.renewableuk.com/news/403531/Offshore-WindIndustry-Council-Sector-Deal-Prospectus.htm
RenewableUK (2018) Offshore wind project timelines 2018. Available at:
https://cdn.ymaws.com/www.renewableuk.com/resource/resmgr/luke/RUK18_Offshore_Timeline.pdf
BIS (2015) Data tables - Size and performance of UK low carbon economy. Available at:
https://www.gov.uk/government/publications/low-carbon-economy-size-and-performance
Noonan, M. and Smart, G. (2017) The economic value of offshore wind: benefits to the UK of supporting the industry.
Available at: https://ore.catapult.org.uk/app/uploads/2017/12/SP-0012-The-Economic-Value-of-Offshore-Wind-1.pdf
RenewableUK (2017) Offshore wind industry investment in the UK: 2017 report in offshore wind UK content. Available
at: https://cdn.ymaws.com/www.renewableuk.com/resource/resmgr/publications/Offshore_Wind_Investment_V4.pdf
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Offshore wind in the UK - Estimated GVA

Turnover (£m)
Estimated GVA (£m)

2011/12

2012/13

2,100
672

2,469
790

2013/14
2,693
862

2014/15

2015/16

2,929
937

3,185
1,019

2016/17
3,495
1,118

Source: Turnover estimates from REA (2018) 21, see Table 3. GVA estimated by ICF at 32% of turnover, based on estimated UK
content from Noonan and Smart (2017) 22. This ratio has since increased.

The most detailed estimates of employment are available from BIS (2015) and Cambridge Econometrics
(2017) 23, both of which estimate direct employment in offshore wind activities, and indirect employment
in jobs in other sectors that form part of the supply chain to the offshore wind sector. In both reports,
each direct job is estimated to be linked to a further 0.75 indirect jobs in the supply chain. The
Cambridge Econometrics report also estimates induced employment: additional employment that is
generated because of the wages paid to workers in direct and indirect employment associated with
offshore wind (for example, helping to support industries such as retailing) 24.
Estimated employment in the sector is given in Table 6. Direct employment was estimated at 10,000 FTE
jobs in 2017 and is growing annually; more recent (unpublished) estimates in documents supporting
the industry’s proposal for a Sector Deal put direct employment at 11,000.
Table 6.

Offshore wind in the UK - Estimated direct, indirect and induced employment

Direct
Indirect
Induced
Total

2010

6,229
4,671
8,097
18,997

2011

6,629
4,971
8,617
20,217

2012

7,086
5,314
9,211
21,611

2013

7,900
5,800
10,177
23,877

2014

8,323
6,243
10,820
25,386

2015

8,849
6,637
11,504
26,991

2016

9,409
7,056
12,231
28,696

2017

10,000
7,500
13,000
30,500

Source: Cambridge Econometrics (2017) 25, BIS (2015) 26, ICF estimates to fill gaps for intervening years

Using similar multipliers to those applied to employment gives the following estimates for indirect and
induced effects on GVA (£m, Table 7).
Table 7.

Offshore wind in the UK - Estimated direct, indirect and induced GVA (£m)

Direct
Indirect
Induced
Total

21
22
23

24

25
26

27
28

2011/12

672
504
874
2,050

2012/13
790
580
1,018
2,388

2013/14
862
646
1,120
2,628

2014/15
937
703
1,218
2,859

2015/16
1,019
764
1,325
3,109

2016/17
1,118
839
1,454
3,411

Source: ICF estimates of GVA, based on multipliers used by Cambridge Econometrics (2017) 27, BIS (2015) 28

ibid
ibid
Cambridge Econmetrics (2017) Future UK employment in the offshore wind industry. Available at:
https://aurawindenergy.com/uploads/files/Cambride-Econometrics-Future-UK-Employment-in-Offshore-Wind-June2017.pdf
The Cambridge Econometrics study applied a model of the UK renewable energy sector developed for RenewableUK,
including input: output tables which were used to assess indirect and induced effects.
ibid
BIS (2015) Data tables - Size and performance of UK low carbon economy. Available at:
https://www.gov.uk/government/publications/low-carbon-economy-size-and-performance
ibid
ibid

ABPmer, February 2019, R.3060

| 11

Study of the Socio-economic Benefits of Marine Industries

Figure 2.

Seabed User and Developer Group

Economic contribution of the offshore wind industry (employment)

These estimates of the economic contribution of the offshore wind sector greatly exceed those made
by Pugh (2008) 29. That report estimated the marine energy sector (which is dominated by offshore
wind) to have turnover of £32m, supporting GVA of £10m and employment of 50 jobs in 2005/06.
Economic assessment methodologies and evidence have also greatly advanced since the Pugh report,
in line with growth in the sector and interest in the economic potential of its future development.

29

David Pugh, for The Crown Estate (2008), Socio-economic indicators of marine-related activities in the UK economy
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Employment and regeneration on the Humber
Yorkshire and The Humber is home to a hub of regional offshore wind activity. With 4 projects
consented and 2 more totalling 3.6 GW yet to be developed, the area is truly at the heart of
the offshore wind industry in the UK.
The Humber is the focus of Siemens’ £160m investment at Alexandra Dock, and supports
operations and maintenance activity for existing offshore wind farms such as Ørsted’s Hornsea
Project One- the world’s first offshore wind farm to exceed 1 gigawatt, as well as Triton Knoll
and Hornsea Two. The area has experienced significant investment which has revitalised the
economy in the local area and resulted in a number of contract awards to UK
The Siemens investment in the Green Port Hull facility forms part of a £310m combined
investment with ABP, resulting in the creation of around 1000 jobs in the UK. The 54 hectare
site includes a project execution site, a blade manufacturing facility and a logistics and
distribution centre. The factory was opened in late 2016 and is increasing production towards
the target of 450 blades per annum. Siemens Gamesa received over 26,000 applications for
the available posts, and 96% of the new recruits are from the Hull/Humber area. The benefits
of having a purpose-built facility on the East Coast are a key factor in the significantly reduced
costs which offshore projects are delivering.
Source: RenewableUK (2017) Offshore Wind - Regenerating Regions

3.5 Social contribution
The Offshore Wind Industry Prospectus, published in October 2018, highlights the growing scale and
economic impact of the sector, and its contribution to the delivery of clean, affordable energy. 30 In “A
Sea of Opportunity”, the offshore wind industry presented proposals to the Government 31 for a Sector
Deal, emphasising the economic and social contribution of the industry and setting out its vision to
increase them further by 2030. The website www.offshorewindcareers.co.uk has been created as part
of the offshore wind industry's sector deal process.
Employment and skills: As a growing, dynamic and innovative sector, offshore wind offers strong
prospects for employment growth and career opportunities. The sector’s vision is for direct employment
in the sector to almost triple to 27,000 by 2030, with equal numbers of new jobs created in the supply
chain. The majority of these jobs will be in coastal communities where there is often a great need for
economic development. The industry is embracing cutting-edge technology, including use of artificial
intelligence and robotics, and needs people with different skills and differing levels of experience to
continue to drive this innovation.
30

31

Catapult Offshore Renewable Energy and Offshore Wind Industry Council (2018) Offshore Wind Industry Prospectus
https://cdn.ymaws.com/www.renewableuk.com/resource/resmgr/publications/catapult_prospectus_final.pdf
The Offshore Wind Industry Council (2018) "A Sea of Opportunity" - UK growth and investment in Offshore Wind. A
proposal to Government for a Sector Deal. June 2018. Available at:
https://www.renewableuk.com/news/403531/Offshore-Wind-Industry-Council-Sector-Deal-Prospectus.htm
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The average age of the workforce is 38, with a quarter aged under 30, making the industry younger than
the national average and highlighting the opportunities it provides for young people. The industry has
above average levels of training and skills, employing significant numbers of technicians, engineers and
professionals. Individual companies and the sector as a whole are looking at how best to train
newcomers, increase diversity and improve gender balance. RenewableUK’s publication, Your career in
offshore wind 32, outlines career opportunities in the sector.
A recent study on sector skills needs 33 projects that employment may be as high as 36,000 by 2030, and
identifies skills requirements in asset management (environmental, compliance and engineering),
project management (ability to manage major contracts), leadership (ability to manage and organise
teams), engineering (including mechanical and electrical), science (environmental and physical sciences,
such as marine biology), technicians (particularly in blade and turbine maintenance), health and safety
(advanced first aid and rescue professionals) and soft skills (such as team working, team living and
problem solving).

Affordable energy through technological innovation
Technological innovation, supply side competition and reduced financing costs are driving
down the costs of offshore wind energy. 2017 was a milestone year for the industry. The
results of the Contracts for Difference auction in September saw three offshore wind farms
awarded with contracts to generate a capacity of 3.2 GW by 2023, enough energy to power
more than 3.3 million homes.
Strike prices for these projects were as low as £57.50 per megawatt hour for capacity
delivered in 2023, nearly 50% lower than prices at the last auction in 2015.
Further rapid innovation is continuing, with developers expecting to install 15 MW turbines
in the future, nearly double the capacity of the largest models currently installed at 8 MW.
High voltage transmission cables provide increasing power transmission back to shore, and
new types of foundation technology will drive further cost reductions. Costs are therefore
expected to fall further in future.
Source: RenewableUK, https://www.renewableuk.com/page/UKWEDhome (accessed 20/09/18)

Consumers: The sector currently supplies the equivalent of 5.7 million homes each year. The costs of
offshore wind generation are falling, as technological solutions enhance cost effectiveness. A Sea of
Opportunity sets out a vision for affordable clean energy to meet 1/3 of UK’s electricity needs by 2030.
Innovative energy solutions will lead to lower costs for UK industry and consumers. It is forecast that
there will be a £2.4bn reduction in electricity system costs to consumers, 9% lower than under business
as usual.

32

33

RenewableUK (2018) Your career in offshore wind. Available at:
https://cdn.ymaws.com/www.renewableuk.com/resource/resmgr/publications/your_career_in_offshore_wind.pdf
Energy and Utility Skills (2018) Skills and labour requirements of the UK offshore wind industry. Available at:
https://aurawindenergy.com/uploads/publications/Aura-EU-Skills-Study-Summary-Report-October-2018.pdf
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Regeneration. Many of the new jobs created by the sector will be in deprived coastal communities.
The contribution that offshore wind is making to regeneration and economic development in different
regions of the UK is set out in a recent report Offshore Wind - Regenerating Regions - Investment and
Innovation in the UK 34. A Sea of Opportunity foresees the development of specialised clusters, including
incubation spaces for new technology. These will support a GVA uplift in areas of low productivity, in
some areas more than 2%, enhancing standards of living and providing increased prospects in areas of
low economic development.

East Anglia ONE Offshore Windfarm - Delivering for communities
The 102 turbine East Anglia ONE offshore windfarm, built by ScottishPower Renewables, is
located approximately 30 miles off the coast of Suffolk. The £2.5billion project has been
estimated to deliver clean energy to meet the annual electricity demands of the equivalent
of 500,000 homes, and is expected to be fully operational during 2020.
The Port of Lowestoft will be the operations and maintenance hub for the 30 year lifespan
of East Anglia ONE, an agreement worth £25million. The company has also co-invested
£5m in preparing Great Yarmouth Port for offshore windfarm construction activity, helping
to secure its long-term potential. ScottishPower Renewables has partnered with the East
of England Energy Group (EEEGR) to host supply chain events designed to engage local
businesses, and has supported the Supply Chain innovation for Offshore Renewable Energy
(SCORE) funding programme designed to help local SMEs to develop new working
practices and technologies.
East Anglia ONE will sustain up to 3,000 jobs during construction of the project and up to
100 skilled long-term jobs for the 30 year expected lifespan of the windfarm. It is the first
of four windfarms planned by Scottish Power Renewables off the coast of East Anglia.
A Skills Strategy for East Anglia ONE has been developed in partnership with Suffolk County
Council, aligning with local skills initiatives to benefit local communities. ScottishPower
Renewables is working to encourage more young people to continue their studies in
Science, Technology, Engineering and Maths (STEM) subjects, through a series of events,
events, including career talks and STEM workshops.
Source: ScottishPower Renewables (2017) East Anglia ONE Offshore Windfarm - Delivering for Communities

34

RenewableUK (2017) Offshore Wind - Regenerating Regions - Investment and Innovation in the UK
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Environment: The offshore wind sector supplies clean, low carbon energy, contributing to the UK’s
efforts to improve air quality and mitigate climate change. Despite considerable progress in reducing
its emissions, the energy sector as a whole accounts for 25% of greenhouse gas emissions in the UK
(BEIS, 2018) 35, 37% of sulphur dioxide and 22% of nitrogen oxide emissions 36. The move to a cleaner
energy mix is a key factor in helping the energy sector to reduce its environmental impact and contribute
to action against climate change. The Offshore Wind Industry Prospectus 37 identifies offshore wind as
the cheapest low carbon route for large scale deployment in the UK. With a capacity of 7907 MW,
offshore wind generation could save CO2 emissions of almost 10 million tonnes annually 38
Health: According to the Government’s Clean Air Strategy, air pollution is the top environmental risk
to human health in the UK, and the fourth greatest threat to public health after cancer, heart disease
and obesity. It makes us more susceptible to respiratory infections and other illnesses. Recent research
for Public Health England has demonstrated that the health and social care costs of air pollution
(particulate matter PM2.5 and nitrogen dioxide (NO2)) in England amount to billions of pounds each
year. The energy sector has greatly reduced its atmospheric emissions in recent years but remains a
significant emitter of pollutants that impact on human health. Growth in clean energy sources such as
offshore wind brings significant social benefits in reducing air pollution from the energy sector.

Social benefits of Rampion wind farm
Rampion wind farm situated off Brighton, was the first Round 3 wind farm to be constructed.
It can provide 400 MW of power, enough for 405,000 homes.
A new purpose-built operations and maintenance facility located on the East Quay at
Newhaven Port will be home to over 60 newly hired apprentices, technicians, engineers and
marine workers to service all the offshore assets.
The base is helping to kick start a regeneration programme in the area and is part of the
Newhaven Enterprise Zone.
Source: The Crown Estate (2018) Offshore wind operational report. January - December 2017

35
36
37
38

BEIS (2018) UK energy in brief 2018
Defra (2018) Air quality: explaining air pollution - at a glance
Catapult and Offshore Wind Industry Council (2018) Offshore Wind Industry Prospectus
Based on BEIS’s “all fossil fuels” emissions statistic of 460 tonnes of carbon dioxide per GWh of electricity supplied in
the Digest of UK Energy Statistics (July 2018) p125 Table 5D (“Estimated carbon dioxide emissions from electricity
supplied 2015 to 2017”). Carbon reduction is calculated by multiplying the total amount of electricity generated by
wind per year by the number of tonnes of carbon which fossil fuels would have produced to generate the same
amount of electricity
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4

Socio-Economic Benefits of Wave and
Tidal Energy

4.1

Headlines at a glance

Direct GVA:

£64 million in 2016/17

Direct Employment:

772 jobs in 2016/17

Trend since 2011:

Estimated 38% increase in turnover between 2011/12 and 2016/17; most
activity is R&D related with limited operational capacity.

Key points:







UK has huge potential given wave and tidal resources and is an
international leader in this sector
Current activity is mostly research and development (R&D) focused and
operating capacity is limited, accounting for a tiny proportion of current
renewables generation
Potential for major long-term growth in capacity and economic
contribution if barriers to cost-effective operation can be overcome
Sector has brought new skilled jobs to parts of UK (e.g. Cornwall, Scottish
Highlands and Islands, Wales), contributing to regeneration, and offers
substantial regional growth potential

4.2 Sector definition
Ocean wave energy technologies rely on the up-and-down motion of waves to generate electricity.
Wave energy is produced when electricity generators are placed either on the sea surface or on the
seabed (to harness near shore surge energy). The oscillating low-frequency energy created by wave
movement can be converted into electricity and then added to the national grid. Energy output is
determined by wave height, wave speed, wavelength and water density. Export cables are needed to
bring the energy generated offshore to land to connect with onshore electricity transmission networks.
Tidal energy is produced through the use of tidal energy generators. Tidal stream technologies utilise
tidal flows. Export cables are needed to bring the energy generated offshore to land to connect with
onshore electricity transmission networks. Tidal range technologies include barrages and lagoons that
rely on the static pressure differential created by the rise and fall of tides.

4.3 Sector overview
Wave and tidal power currently represent only a minor share of the UK’s energy supply capacity but
have the potential to make a substantial contribution to our energy needs over time.
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Wave power is much more predictable than wind power, and increases during the winter, when
electricity demand is at its highest. Tidal stream energy is highly predictable and consistent. It is
estimated the UK has around 50% of Europe’s tidal energy resource and 35% of its wave energy
(RenewableUK, 2017) 39. The Government estimates that wave and tidal stream energy have the
potential to meet up to 20% of the UK’s current electricity demand, representing a 30-to-50 GW installed
capacity (BEIS, 2013) 40.
The UK is currently seen as a world leader and focal point for the development of wave and tidal stream
technologies, because of the abundance of its marine energy resource, as well as expertise in offshore
energy exploration. The industry is still in its early stages however, and further research is needed to
determine how best to exploit these assets (BEIS, 2013).
In addition, studies have estimated the UK’s total theoretical tidal range resource at between 25 and 30
GWs - enough to supply around 12% of current UK electricity demand (BEIS, 2013). The majority of this
is in the Severn estuary (which has between 8 and 12 GW), with the estuaries and bays of the north west
representing a similar amount and the east coast a further 5 to 6 GW. However, a 2-year crossgovernment Severn Tidal Power Feasibility Study could not see a strategic case for public investment in
a Severn tidal scheme in the immediate term, though private sector groups are continuing to investigate
the potential. Other potential projects assessed by developers at sites around the UK include the Mersey,
the Solway Firth and the North Wales coast (BEIS, 2013).
An independent review of tidal lagoons by Charles Hendry (2016) 41 found that they could play a costeffective role in the UK’s energy mix, helping to deliver security of supply, assisting in delivering
decarbonisation commitments, and providing substantial opportunities for the UK supply chain. The
review recommended a small (less than 500 MW) pathfinder project to build on this opportunity, before
developing a longer-term strategy to deliver supply chain and cost reduction opportunities at scale.
Installed wave and tidal stream capacity has risen from 8MW in 2013 to 18MW in 2017. Several new rigs
have been installed at EMEC Berth 5 (2 MW), Tocardo EMEC Array (1.45 MW), S G E Tidal Array (0.5 MW)
and Billia Croo Berth 5 (0.96 MW). However, the amount of energy produced actually fell over the same
period - from 5MWh in 2013 to 4MWh in 2017. The sector remains a tiny fraction (approximately
0.004%) of overall UK renewable generation in 2017 (BEIS, 2018) 42.

39

40

41

42

RenewableUK (2017) Ocean energy race - the UK’s inside track. https://c.ymcdn.com/sites/renewableuk.siteym.com/resource/resmgr/publications/OER_inside_track_final_-_onl.pdf
BEIS (2013) Wave and tidal energy: part of the UK's energy mix. An explanation of the energy-producing potential of
wave and tidal stream energy in the UK. https://www.gov.uk/guidance/wave-and-tidal-energy-part-of-the-uksenergy-mix
Hendry C (2016) The Role of Tidal Lagoons. Final Report to the Secretary of State for Business, Energy and Industrial
Strategy. https://hendryreview.files.wordpress.com/2016/08/hendry-review-final-report-english-version.pdf
BEIS (2018) Digest of United Kingdom Energy Statistics 2018
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The European Marine Energy Centre (EMEC) Limited, Stromness,Orkney Islands
The European Marine Energy Centre (EMEC) in Orkney was established in 2003 as the world’s
first wave and tidal test site, and continues to play a world leading role. EMEC has brought
about a clustering of supply chain companies, academic institutions and innovative
developers in the Scottish Highlands and Islands. The £36M invested to date has delivered
GVA of £103m in the Highlands and Islands and £250m in the UK. EMEC argues that it
presents proof of regional industrial innovation driven by timely and bold government
intervention.
EMEC has attracted 18 different companies from 10 different countries to test 28 marine
energy devices since 2003. In 2017, EU funding across 13 live research projects at EMEC
totalled €65m, of which €29m had been levered by UK companies. EMEC has exported its
knowledge to 18 countries since it was established in 2003.
Marine energy fits well with the skillsets developed through Britain’s maritime history. In
Orkney, local supply chain companies have formed through diversification - Green Marine is
a vessel operator diversified from fishing; Leask Marine a marine service and engineering
company diversified from diving. Both have worked on a great number of test projects at
EMEC and have used their knowledge of the sea to provide support services to developers
through their own bespoke tools and techniques. There is great potential to transfer skills
from offshore engineering in the North Sea, as the oil and gas sector improves its efficiency
and sustainability and diversifies into renewables. Award-winning East Coast Oil and Gas
Engineering (EC-OG) recently installed its innovative Subsea Power Hub (SPH) at EMEC.
Scotrenewables, has the world’s largest generating tidal turbine at EMEC. Andritz Hydro
Hammerfest moved from Singapore to deploy its 2nd generation turbine at EMEC in 2011,
and has since worked with Atlantis Resources Corporation to install four 1.5 MW turbines in
the Pentland Firth. Openhydro deployed its first turbine at EMEC in 2006 and has gone on to
undertake R&D over six iterations at the EMEC test site, spending an estimated £23m in the
local economy and developing new projects in France, Canada and worldwide.
The marine energy sector is providing a growing source of relatively highly paid jobs,
replacing those lost in traditional industries such as agriculture and fishing. There are more
than 40 businesses in Orkney involved in renewables (including wind energy) employing
around 250 people operating locally, nationally and internationally.
Source: EMEC (2017) Industrial Strategy Response
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4.4 Economic contribution
Data on turnover, employment and supply chain companies in the wave and tidal sector are given in
the Renewable Energy Association (2018) report Renewable Energy View 43 44.
Table 8.

Economic scale of UK tidal and wave sector

Direct turnover (£m)
Employment across supply chain
UK companies across supply chain

2011/12

91
570
33

2012/13

397
570
30

2013/14

103
635
36

2014/15

109
660
40

2015/16

118
723
41

2016/17

127
772
47

Source: Renewable Energy Association (2018) 45

These figures indicate that the industry is still at an early stage in its commercial development. However,
its future economic potential is substantial, as illustrated by the following box.

Economic potential of tidal stream and wave energy
An Offshore Renewable Energy Catapult report estimated that, with UK deployment of 100 MW
per year from 2021/22, and a realistic share of a growing global market, the tidal stream industry
could generate a net cumulative benefit to the UK by 2030 of £1,400m, consisting of £1,600m
GVA from the domestic market and £1,100m GVA from exports, offset by £1,300m of revenue
support. This would also support a total of almost 4,000 jobs by 2030 and 14,500 by 2040.
Assuming a 10 year lag behind tidal stream, wave energy will also add a net positive contribution
to the UK economy, worth a net cumulative benefit to the UK by 2040 of £4,000 m, consisting
of £1,500 m GVA from the domestic market and £3,700m GVA from exports, offset by £1,200 m
of revenue support. This would also support a total of 8,100 jobs by 2040.
50-60 % of the economic benefit in terms of both GVA and jobs is expected to be generated in
coastal areas, many with a need for economic regeneration, adding an additional value over
and above what has been quantified in this report.
Source: Smart and Noonan (2018) Tidal Stream and Wave Energy Cost Reduction and Industrial Benefit. Summary
Analysis

43

44

45

Renewable Energy Association 2018. Renewable Energy View. Available at:
http://www.nnebooks.co.uk/REA/REA%20REview%202018/index.html
The estimates are updated annually and based on market analysis by Innovas, drawing from over 700 sources to
derive estimates across the renewable energy sector. The overall research includes activities undertaken by companies
across the renewable supply chain including related network activity, commercial R&D, through manufacturing into
distribution, retail, installation, and maintenance services.
ibid
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Detailed data on sector GVA are limited. However, BIS (2015) 46 estimated sector GVA at £100 million
(50% of sector turnover) in 2013, while Smart and Noonan (2018) 47 estimated that GVA could reach
£175 million (58% of UK project expenditure) by 2030. The 2015 BIS report also estimated a multiplier
of 1.7 to estimate indirect economic contribution. A report by Fraser of Allander Institute (2014) 48, using
input: output tables, estimated Type II multipliers (the ratio of total direct + indirect + induced effects
to direct effects) at 4.2 for 2020.
Based on these data, estimates of the economic contribution of the sector are given in Table 9 and
Table 10.
Table 9.

Estimated economic contribution of UK tidal and wave sector - GVA (£m)

Direct GVA
Indirect GVA
Induced GVA
Total GVA

2011/12

46
32
114
191

2012/13

199
139
496
834

2013/14

52
36
129
216

2014/15

55
38
136
229

2015/16

59
41
148
248

2016/17

64
44
159
267

Source: ICF estimates based on turnover estimates in REA (2018) 49, assuming GVA at 50% of turnover (BIS, 2015) 50, and
multipliers of 1.7 (direct+indirect; BIS, 2015) 51 and 4.2 (direct+ indirect+induced; FAI, 2014) 52

Table 10.

Estimated economic contribution of UK tidal and wave sector - Employment

Direct employment
Indirect employment
Induced employment
Total employment

2011/12

570
399
1425
2394

2012/13

570
399
1425
2394

2013/14

635
445
1588
2667

2014/15

660
462
1650
2772

2015/16

723
506
1808
3037

2016/17

772
540
1930
3242

Source: ICF estimates based on employment estimates in REA (2018) 53,
assuming multipliers of 1.7 (direct+indirect; BIS, 2015) 54 and 4.2 (direct+ indirect+induced; FAI, 2014) 55

Pugh (2008) 56 did not give separate estimates for wave and tidal energy but gave an overall estimate
for the economic contribution of the marine energy sector, which was (and still is) dominated by
offshore wind. This was estimated to have turnover of £32 m, supporting GVA of £10 m and
employment of 50 jobs in 2005/06.

46

47

48

49

50
51
52
53
54
55
56

BIS (2015) Data tables - Size and performance of UK low carbon economy. Available at:
https://www.gov.uk/government/publications/low-carbon-economy-size-and-performance
Smart and Noonan (2018). Tidal stream and wave energy cost reduction and industrial benefit. Available at:
https://www.marineenergywales.co.uk/wp-content/uploads/2018/05/ORE-Catapult-Tidal-Stream-and-Wave-EnergyCost-Reduction-and-Ind-Benefit-FINAL-v03.02.pdf
Fraser of Allander Institute (2014) Economic Impact Study into the Development of the UK Offshore Renewable
Energy Industry to 2020. Report for ORE Catapult
Renewable Energy Association (2018). Renewable Energy View 2018. Available at: https://www.r-e-a.net/news/review2018-concern-as-british-renewable-energy-sector-growth-begins-to-cool
ibid
ibid
ibid
ibid
ibid
ibid
David Pugh, for The Crown Estate (2008), Socio-economic indicators of marine-related activities in the UK economy
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4.5 Social contribution
Though currently underdeveloped, wave and tidal energy offer the potential to deliver substantial
benefits to people and communities in the UK. A report 57 by the Marine Energy Programme Board
(2015) identified the following social benefits:


Employment and skills - The UK wave and tidal sectors offer scope for growth in skilled
employment, with potential for the number of jobs to grow to over 20,000 in the next decade.
Examples of the types of jobs supported by the sector are given in the box below. These include
skilled jobs for planners, scientists and consultants in the planning and development phase; for
engineers and technicians in design and manufacturing; for project managers, construction
specialists and engineers during construction and installation; and for divers, engineers,
maintenance and sales staff providing ongoing support services to the sector.

Examples of jobs in wave and tidal energy


Planning and Development: Environmental and planning consultant; Marine
biologist; Marine surveyor; Subsea engineer.



Design and Manufacture (Including Technology R&D): Design engineer; Electrical
systems designer; Project manager; Environmental engineer; Environmental
consultant; Oceanographer; Programmer and modeller; Fluid dynamics specialist;
Communications and control engineer; Electrical engineer; Power generation
engineer; Marine engineer; Electrical engineer; Welder; Metal worker; Machinist;
Skilled assembler; Test technician; Materials engineer; Mechanical engineer.



Construction and Installation: Planning and environmental consultants; Project
management and construction workers; Marine engineer; Electrical engineer; Power
generation engineer; Quantity surveyor; Turbine specialist engineer; Health and
safety manager; Specialist shipping and port personnel; Divers; Controls engineer;
Project manager; Marine installation crew; Health and safety manager.



Support Services and Other: Device maintenance crew; Electrical engineer; Marine
engineer; Power generation engineer; Energy sales people; Divers.

Source: Renewable Energy Association (2018) Renewable Energy View, 2018

57

Marine Energy Programme Board (2015) Wave and Tidal Energy in the UK: Capitalising on Capability
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Regeneration - The sector is rooted in local economic clusters of the UK including Cornwall,
the Solent and Isle of Wight, Scottish Highlands and Islands and Wales. High value jobs will
continue to be created close to areas of high energy resource, often in areas where other
economic development opportunities are limited, such as in the case of Cornwall.

Developing a marine energy cluster in Cornwall
Cornwall, one of the most deprived counties in the UK, is developing a world leading cluster
in wave and tidal energy technologies:


World leading innovations include Wave Hub (the largest, most advanced marine
energy site in the world), GWave’s Power Generation Vessel device (with
unprecedented capacity of 9 MW), Carnegie’s CETO 6 wave energy device (innovation
in reinforced polymers, electrical engineering and hydrodynamic performance) and
Seatricity’s Oceanus II proven full-scale wave energy device (producing low carbon
electricity and removing salt from seawater to produce freshwater)



Local supply chains and infrastructure are developing, including A&P Falmouth Docks
(which have invested over £1m on cranes, buildings and steel fabrication for marine
energy), Falmouth-based Mojo Maritime (providing dynamic positioning vessels,
remotely operated vehicles and cable operations) and Hayle Harbour (providing new
transport infrastructure, Hayle Business Park, new homes and flood protection
through £24m in ERDF funding);



Local and regional institutions are supporting cluster development, Cornwall & Isles
of Scilly Local Enterprise Partnership, Cornwall Council, Universities of Exeter and
Plymouth, Plymouth Marine Laboratory and Partnership for Research in Marine
Renewable Energy, Regen SW, Cornwall Marine Network and South West Marine
Energy Park;



Inward investment includes £9.6 m in ERDF funding, £30 m secured by Wave Hub
(which is targeting inward investment from the USA, Australia, Sweden, Finland,
Norway and others) and a Marine Enterprise Zone (providing rates relief and
enhanced capital allowances to inward investment into Hayle, Tolvaddon and
Falmouth docks).

Source: RenewableUK (2017) Ocean energy race - the UK’s inside track



Clean and secure energy - Wave and tidal technologies have the potential to deliver highly
predictable energy from perpetual sources, reducing our dependence on imports of fossil fuels
and diversifying our renewables generation. Wave and tidal stream energy has the potential to
supply 20% of UK electricity, avoiding 30 million tonnes of CO2 emissions each year.
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5

Socio-Economic Benefits of Oil and Gas

5.1

Headlines at a glance

Direct GVA:

£13.4bn in 2016

Direct Employment:

36,100 jobs in 2017

Trend since 2008:

After a period of significant decline between 2000-2013, production has
increased from the 2013 low, driven by increases in productivity, efficiency
and investment in the industry. Production and output values are projected
to increase in the short term, due to a recovery in oil prices, continued
efficiency gains and an anticipated increase in investment expenditures.
However, expectations are for a further decline over the longer term.

Key points:











The UK accounts for 1.1% of the global production of oil and gas and was
the world’s 21st largest producer in 2017.
Oil and gas production has been declining since 2000, due to decreasing
reserves, and is expected to continue to decline over time, despite increasing
since 2013.
The offshore extraction of oil and gas continues to make a significant
contribution to the UK economy, with direct GVA representing
approximately 1% of UK GDP 58.
The oil and gas industry makes a significant contribution to the UK’s
balance of payments and tax revenues.
Initiatives aim to maximise the longer-term opportunities and impacts of the
industry, including Vision 2035, a sector-owned strategy, which suggests
that £290bn of additional revenues could be generated by 2035 by
extending the life of the UK Continental Shelf (UKCS) and maximising the
potential of the supply chain to capture a larger share of export markets.
The oil and gas industry provides significant social benefits by providing
high value, highly skilled employment, both directly in the industry and in
suppliers operating in many different sectors and locations across the UK.

5.2 Sector definition
This sector relates to the extraction of oil and gas from offshore reserves. For this assessment, activity
within this sector includes exploration, production, interconnectors and gas storage.

5.3 Sector overview
The offshore extraction of oil and gas makes a significant contribution to the UK economy. The UK
accounts for 1.1% of the global production of oil and gas and was the world’s 21st largest producer of

58

ONS (2018), Supply and use tables, 1997-2016 (consistent with UK National Accounts 2018 Blue Book). Available at:
https://www.ons.gov.uk/economy/nationalaccounts/supplyandusetables/datasets/inputoutputsupplyandusetables
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oil and gas in 2017. 59 The UKCS is the area in which the UK has rights to extract oil and gas and includes
areas of the North Sea, Irish Sea, English Channel and North Atlantic. Most of the offshore fields are
located off the east coasts of Scotland and England and the north west of England, while the West of
Shetland area is currently experiencing the greatest growth. Many of the associated activities,
supporting infrastructure and workforce are similarly located in north east Scotland, Teesside and the
north west of England.
Production of oil and gas from the UKCS first began in 1967 and increased steadily over time, with the
UK becoming a net exporter of energy in 1981. However, the production of crude oil experienced a
significant decline following the Piper Alpha disaster in 1988. Production levels later recovered in the
1990s before peaking again in 1999. Gas production also increased steadily during the 1980s, driven by
increasing demand for gas for power generation, and peaked in 2000. The production of both oil and
gas has since declined, as shown in Figure 3, due to the maturity of many of the fields, and the UK has
reverted to being a net importer of oil and gas since 2004. 60
The rate of decline slowed and production of both oil and gas has increased since 2013. Levels of
production in 2017 were approximately 14% higher than 2013 and were estimated to be 51 million
tonnes of oil equivalent (mtoe) for oil and 36 mtoe for gas in 2017, with a combined total of 87 mtoe
(equivalent to 600 million barrels of oil equivalent (mboe)). 61 The latest projections suggest that levels
of production are likely to continue to increase for the next year or two but are then expected to decline
steadily, albeit at a slower rate than was previously projected. This improved production performance is
due to initiatives aimed at increasing collaboration, efficiency and investment in technology to develop
new fields and is expected to add 2.8 billion (bn) barrels by 2050. 62

Source: Oil & Gas Authority (2018) 63

Figure 3.

59

60

61
62

63

Oil and gas production (mtoe), 1998-2017

BP (2018) Statistical Review of World Energy: 67th edition. Available at:
https://www.bp.com/content/dam/bp/en/corporate/pdf/energy-economics/statistical-review/bp-stats-review-2018full-report.pdf
BEIS (2018) Digest of UK Energy Statistics (DUKES). Available at: https://www.gov.uk/government/statistics/energychapter-1-digest-of-united-kingdom-energy-statistics-dukes
ibid
Oil & Gas Authority (2018) Projections of UK Oil and Gas Production and Expenditure. Available at:
https://www.ogauthority.co.uk/data-centre/data-downloads-and-publications/production-projections/
Ibid
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The UK National Accounts provides estimates of the value of this output but combines the extraction
of crude petroleum and natural gas (SIC 06) with the mining of metal ores (SIC 07) to provide a
combined value of £21.5bn 64. The ABS provide estimates at a more disaggregated level and suggests
that the total turnover associated with the extraction of oil and gas (SIC 06) and support activities for
the extraction of oil and gas (SIC 09.1) was £22.6bn in 2016 65.
The value of industry’s output has been declining over time, according to the ABS data 66 for oil and gas
(SIC 06 and SIC 09.1), as shown in Figure 4 below. The trend is similar to that shown in Figure 3 for
production levels, although there is greater variation in values due to changes in oil and gas prices over
time. For example, the turnover value for 2016 is approximately 50% lower than 2013, despite the
increase in production over this period. This is primarily due to the decline in oil prices from $106 to
$41 per barrel over this period. 67
Pugh (2008) 68 estimated oil and gas turnover to be £28.7bn in 2005, based on statistics published by
DTI. The earliest estimates available from the ABS are for 2008 and suggest that turnover for SIC 06 was
£49bn (the most comparable figure to the approach used by Pugh). The gap between the two estimates
can be explained at least partially explained by the significant increase in oil prices between 2006 and
2008 (increasing by more than 50%), but also noting the slight fall in production over this period.
Oil prices have increased since 2016, which (combined with the projected short-term increases in
production levels) suggest that turnover for the sector has also increased since 2016. Oil & Gas UK
suggests that the total revenues for the sector increased in 2017 and could reach as high as £27.5bn in
2018 69.

Source: ONS (2018), Annual Business Survey (SIC 06 and SIC 09.1)

Figure 4.

64

65

66
67
68
69

Oil and gas turnover (£ bn), 2008-2016

ONS (2018), Supply and use tables, 1997-2016 (consistent with UK National Accounts 2018 Blue Book). Available at:
https://www.ons.gov.uk/economy/nationalaccounts/supplyandusetables/datasets/inputoutputsupplyandusetables
ONS (2018), Annual Business Survey, UK non-financial business economy, 2016 revised results (sections A to S).
Available at:
https://www.ons.gov.uk/businessindustryandtrade/business/businessservices/bulletins/uknonfinancialbusinessecono
my/2016revisedresults/relateddata
ibid
https://www.statista.com/statistics/262858/change-in-opec-crude-oil-prices-since-1960/
David Pugh, for The Crown Estate (2008), Socio-economic indicators of marine-related activities in the UK economy
Oil & Gas UK (2018) Economic report 2018. Available at: https://oilandgasuk.co.uk/product/economic-report-2018/
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The oil and gas industry also makes a significant contribution to the UK’s balance of payments.
EY estimates that £12.3bn of goods and services were exported from the UK oil and gas supply chain in
2016 70. BEIS data on exports suggest that the UK exported 59 million tonnes of crude oil and oil products
and 117,000 GWh of methane in 2016 (increasing to 61.5 million tonnes and 126,000 GWh in 2017).
Exports of oil and gas have followed broadly similar trends to production levels in the UK, having
declined since the peak in 1999/2000 followed by a slight increase since 2014. However, the UK
continues to import more oil and gas than it exports as domestic production is not sufficient to meet
demand.

Vision 2035 aims to maximise the opportunities for oil and gas to 2035
Vision 2035 provides a “single, compelling vision for the UK oil and gas industry” and sets out
the opportunity for the UKCS and supply chain up to 2035. The project is being led by Oil &
Gas UK and the Oil and Gas Authority and the vision has been developed by the industry,
government and other stakeholders. Its purpose is to:





Provide direction and instil confidence;
Inspire transformation and drive collaboration;
Create competitive advantage; and
Secure investment and drive value.

Vision 2035 states that global energy needs will increase by a third by 2035, with oil and gas
providing around half of the world’s primary energy, and two-thirds of the UK’s energy
requirements. It sets out the potential to generate additional revenues of £290bn (2016
prices) for the UK economy by 2035 by extending the life of the UKCS (generating an
additional £140bn in gross production revenue to 2035) and maximising the potential of the
supply chain to capture a larger share of export markets (generating an additional £150bn of
turnover). The Vision has identified four priority areas for the UK Government to help unlock
this potential:


Priority 1: Establish a UK energy policy which realises the full benefits of the UK’s
indigenous resources and builds on the Maximising Energy Recovery (MER) UK
strategy;



Priority 2: Ensure the UKCS is globally competitive for investment by building
competitive fiscal and regulatory regimes and invest in world-class infrastructure (e.g.
airports, rail and communications);



Priority 3: Strategic management of Brexit to support, develop and promote the oil
and gas industry; and



Priority 4: Take practical steps to protect, progress and promote operators, the supply
chain and the offshore and onshore workforce.

Source: Oil & Gas UK (2017) Oil & Gas UK Blueprint for Government. Available at: http://oilandgasuk.co.uk/wpcontent/uploads/2017/05/Blueprint-for-Government-2017.pdf

70

EY (2018) Review of the UK oilfield services industry. Available at: www.ey.com/uk/OFS
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The oil and gas industry has made significant investments in exploration, development and extraction
operations. Capital investment between 2010 and 2017 has totalled more than £83bn, but has been
falling since the peak of £15bn in 2014 to £5.6bn in 2017. This is partly due to the falling oil prices over
this period, but also reflects a lack of new project sanctions and some ongoing projects reaching the
end of their development cycle. 71
However, six major new projects gained operator approval in the first eight months of 2018, potentially
unlocking £2.5bn of new capital investment 72, while Oil & Gas UK suggests the total figure for 2018
included 13 new projects and £3.3bn of new capital investment. 73 There are also considerable
expenditures associated with decommissioning, which have been increasing over time to almost £2bn
in 2017, but are expected to stabilise at around £1.5bn per year to 2027 74. In total, there are around 475
fixed facilities, 5,000 wells and 10,000 km of pipelines on the UKCS that will need to be decommissioned,
which represents major opportunities for the oil and gas supply chain. 75

Increasing levels of investment activity are supporting growth in sector output for the
first time since the 1990s
Recent improvements in unit operating costs (UOCs) have improved the attractiveness of the
UKCS and this is beginning to attract new investment proposals and activities. At least six
final investment decisions (FIDs) were made in the first eight months of 2018 for major new
projects, which is more than the combined total from 2016 and 2017, while Oil & Gas UK
suggests a total of 13 FIDs across the whole of 2018. These projects include:


Seven FIDs made by Shell UK in 2018 (including the Penguins Re-Development
Project, Fram, and the BP-operated Alligin). These are the first FIDs made in Shell’s
UK upstream business since 2011.



A partnership between Premier Oil, Dana Petroleum and Humber Gathering System
Limited (HGSL) has agreed an approach for the development of Tolmount (one of
the largest southern North Sea gas fields to be discovered in recent years). This
innovative project involves collaboration between upstream and midstream
operators with HGSL and Dana constructing and owning the infrastructure, thereby
allowing Premier Oil to focus on maximising reservoir recovery.



The Buzzard Phase II (BPII) project, involving Nexen Petroleum plus its co-venture
and supply chain partners. The project aims to develop additional reserves and bring
new oil production on stream in 2021.

Sources: Oil & Gas UK (2018) Economic report 2018. Additional information provided by Oil & Gas UK

The oil and gas industry is also a significant contributor of tax, through corporation, production,
employment and other taxes. These are estimated to total around £3.5bn per year, comprising
approximately: £1.2bn of production taxes paid by oil and gas companies in 2017/18; £300m in
corporation taxes in 2016; and £2bn per year in other taxes including employment taxes, VAT, duties
and business rates. 76
71
72
73
74
75
76

Oil & Gas UK (2018) Economic report 2018. Available at: https://oilandgasuk.co.uk/product/economic-report-2018/
ibid
Based on information provided by Oil & Gas UK
Oil & Gas UK (2018) Decommissioning Insight 2018. Available at: https://oilandgasuk.co.uk/decommissioninginsight/
Oil & Gas UK (2018) Economic report 2018. Available at: https://oilandgasuk.co.uk/product/economic-report-2018/
ibid
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5.4 Economic contribution
The UK National Accounts estimate direct GVA for the extraction of crude petroleum and natural gas
(SIC 06) and the mining of metal ores (SIC 07) to total £12.7bn in 2016 at current basic prices 77. This
suggests that GVA is equivalent to 59% of output in this wider sector. Applying this metric to the above
turnover figure from the ABS, provides an estimate of direct GVA for the oil and gas sector (SIC 06 and
SIC 09.1) of £13.4bn in 2016. This figure has fallen significantly in recent years and is approximately half
the equivalent figure for 2013 and less than a third of the estimate for 2008 (as a result of the falls
witnessed in oil prices and the value of the sector’s output).
Economic multipliers have been used to estimate the indirect and induced effects that arise as a result
of the associated expenditures of suppliers and employees of the oil and gas sector. Indirect effects
have been estimated for all years, using the latest multipliers for the UK, published by the ONS 78.
Induced multipliers are not published for the UK as a whole, so the induced GVA effects have been
estimated using the latest multipliers for Scotland, published by the Scottish Government 79.
The overall GVA (including direct, indirect and induced effects) associated with the UK oil and gas
industry is therefore estimated to have totalled £23.5bn in 2016.

Source: ICF analysis based on data from the ABS 80, ONS 81 82 and Scottish Government 83

Figure 5.
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Economic contribution of the oil and gas industry (GVA)

ONS (2018), Supply and use tables, 1997-2016 (consistent with UK National Accounts 2018 Blue Book). Available at:
https://www.ons.gov.uk/economy/nationalaccounts/supplyandusetables/datasets/inputoutputsupplyandusetables
ONS (2018), UK input-output analytical tables. Available at: https://www.ons.gov.uk/economy/nationalaccounts/
supplyandusetables/datasets/ukinputoutputanalyticaltablesdetailed
Scottish Government (2018), Input-Output Tables, 1998-2015. Available at:
https://www.gov.scot/Topics/Statistics/Browse/Economy/Input-Output/Downloads/IO1998-2015All
ONS (2018), Annual Business Survey, UK non-financial business economy, 2016 revised results (sections A to S).
Available at: https://www.ons.gov.uk/businessindustryandtrade/business/businessservices/bulletins/
uknonfinancialbusinesseconomy/2016revisedresults/relateddata
ONS (2018), Supply and use tables, 1997-2016 (consistent with UK National Accounts 2018 Blue Book). Available at:
https://www.ons.gov.uk/economy/nationalaccounts/supplyandusetables/datasets/inputoutputsupplyandusetables
ONS (2018), UK input-output analytical tables. Available at: https://www.ons.gov.uk/economy/nationalaccounts/
supplyandusetables/datasets/ukinputoutputanalyticaltablesdetailed
Scottish Government (2018), Input-Output Tables, 1998-2015. Available at:
https://www.gov.scot/Topics/Statistics/Browse/Economy/Input-Output/Downloads/IO1998-2015All
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The number of people directly employed by the oil and gas industry is estimated by Oil & Gas UK to be
approximately 36,000 in both 2016 and 2017. This has fallen by more than 10% since the peak in
employment in 2014 but is similar to the levels of direct employment in 2012 and 2013. The employment
estimates produced by Oil & Gas UK are based on a combination of ONS data and industry
expenditures. The estimates are similar to those based on data from the Business Register and
Employment Survey (BRES), which suggest that 34,000 people were employed in the oil and gas sector
(SIC 06 and SIC 09.1) in 2016.
Oil & Gas UK also provides estimates of jobs indirectly supported amongst the oil and gas supply chain,
and induced effects of jobs supported by the employee expenditures. The large scale of the oil and gas
supply chain means that these indirect and induced impacts are particularly significant for the oil and
gas industry, which is estimated to have supported a total of 280,000 jobs in 2017 (including all direct,
indirect and induced employment). The Oil & Gas UK figures imply an indirect employment multiplier
of 3.5 and an induced employment multiplier of 3.3. These are relatively high figures and the indirect
multiplier is significantly higher than the ONS estimate of 2.1 for SIC 06 and SIC 07. However, there is
other evidence to support a high multiplier for oil and gas, including economic impact assessments of
the US oil and gas industry undertaken by PricewaterhouseCoopers (PwC) and IHS Global Insight, which
estimated indirect and induced multipliers of 4.18 and 4.54 respectively. Furthermore, ICF’s own
estimate of an induced multiplier for SIC 06 and SIC 07 also suggests a high figure of 3.7.
The Oil & Gas UK figures suggest that total employment (including direct, indirect and induced effects)
has fallen by almost 40% since the peak in 2014. The declining employment in the oil and gas industry,
and particularly within the oil and gas supply chain, is a result of the declining levels of capital investment
and expenditures on operating assets on the UKCS, while the industry has also taken steps to increase
efficiency in the prevailing business environment. However, Oil & Gas UK expects employment to
increase slightly in 2018 (by 1%), following four years of declining employment, based on an expectation
that expenditures in the industry will start to increase again as companies become increasingly focused
on sustaining improvements and adding new activity. 84

Source: Source: Oil & Gas UK (2018) 85

Figure 6.
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Economic contribution of the oil and gas industry (employment)

Oil & Gas UK (2018) Workforce Report 2018. Available at: https://oilandgasuk.cld.bz/Workforce-Report-2018
Oil & Gas UK (2018) Workforce Report 2018
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5.5 Social contribution
Employment: The above section describes the significant number of jobs supported by the UK oil and
gas industry. However, the industry also provides additional employment benefits by providing high
skilled jobs across a wide variety of skills, sectors and regions of the UK. It supports jobs across the UK,
including some more remote and rural areas, where it can be a critical source of employment for the
local population. The oil and gas industry also indirectly supports jobs in many other sectors including
professional services, manufacturing, engineering and specialised construction activities.

Employment benefits for Aberdeen and the North East of Scotland
The oil and gas industry has been a key driver of growth in the North East of Scotland since
the discovery of significant oil deposits in the North Sea. The sector has been instrumental
in delivering transformational change in Aberdeen, which has gained a reputation as the ‘Oil
Capital of Europe’. The city boasts a harbour that has become a world leading marine support
centre and the principal port for the energy sector in Western Europe, while Aberdeen Airport
is reported to have become the world’s busiest civilian heliport. Average earnings are very
high in Aberdeen and the city is consistently in the top 10 cities in the UK in terms of average
earnings. In 2014, Aberdeen had the highest earnings of all UK cities except London.
The sector supports the economic productivity of the region. For example, Aberdeen City
and Aberdeenshire Councils stated that “Productivity in the North East of Scotland is higher
than almost all regions in the UK and this is largely a result of the oil & gas industry” in their
recent submission to the Economy, Jobs and Fair Work Committee of the Scottish
Government. The industry also provided local job security during the global economic
downturn, although the decline in oil and gas employment in the last four years has impacted
on this region.
The local economy continues to explore opportunities in the oil and gas sector, and is
becoming increasingly focused on decommissioning, but is also looking for complementary
activities in other sectors. For example, a private sector economic development body,
Opportunity North East, was established in 2015 with the aim of diversifying the local
economy.
Source: Aberdeen City Council and Aberdeenshire Council (2017) Scotland’s economic performance: Submission to
the Economy, Jobs and Fair Work Committee of the Scottish Government. Available at:
http://www.parliament.scot/S5_Education/Inquiries/PSE026_Aberdeen_City-Aberdeenshire_Councils.pdf
https://www.nytimes.com/2013/07/29/business/global/aberdeen-a-city-with-one-foot-on-the-seafloor.html
http://www.centreforcities.org/
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Above-average income: Average incomes in the oil and gas industry are amongst the highest of all
sectors in the UK economy. Data from the ONS ASHE suggest that the median annual gross pay for fulltime employees in the oil and gas sector (SIC 06) is in excess of £60,000. This is higher than all other
sectors (at 2 digit SIC level), and more than double the overall UK average figure for median gross pay
of £29,000 per annum. 86
Skills: The UK oil and gas industry provides highly skilled employment, encompassing a broad range of
job roles and skills including engineering, IT, finance, logistics and project management. Examples of
highly skilled jobs in the sector include:








Design, subsea, drilling engineers;
Geoscientists;
Data managers;
Technicians and craftspeople;
Mariners;
Divers; and
Helicopter pilots and ground crew. 87

The recent job losses in the sector has been a concern for the industry and the government and led to
the development of the Oil and Gas Workforce Plan in 2016 88. The Plan aims to help retain talent within
the UK, by helping them to move to other highly skilled sectors (such as engineering and other
infrastructure related sectors including nuclear and renewable energy, rail, roads, automotive,
aerospace), and mitigating the risk that these skills would migrate to other parts of the world where
these skills are also in high demand. The plan also aims to introduce measures, such as better long-term
modelling, to help the industry and its workforce improve its workforce planning and deal more
effectively with the cyclical demands for employment within the industry.
Community: The oil and gas sector provides many direct and indirect benefits for communities. It is a
key source of energy for industry and homes across the UK, it provides raw materials used to produce
many different products, and also provides fuel for transport to carry goods and people. The UKCS
provides more than half of the UK’s oil and gas demand, and oil and gas is still expected to provide
two-thirds of all primary fuels in 2035, so it has a very important role to play in terms of the future
affordability of energy (fuel poverty) and the security of energy supply for communities across the UK. 89
Material wellbeing and health: The oil and gas sector underpins modern lifestyles. It provides energy
for homes and workplaces that enables and fuel for transport. It provides raw materials used to produce
countless household goods, sanitary products, sporting and leisure goods and others, which provide us
with material wellbeing and support healthy and active lifestyles.

86

87
88

89

ONS (2018) Annual Survey of Hours and Earnings (ASHE). Available at:
https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/earningsandworkinghours/bulletins/annualsurv
eyofhoursandearnings/2018
https://oilandgas.staging.wpengine.com/key-facts/major-employer/
HM Government (2016) Oil and Gas Workforce Plan. Available at: https://www.gov.uk/government/publications/oiland-gas-workforce-plan
https://oilandgas.staging.wpengine.com/key-facts/energy-provider/
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6

Socio-Economic Benefits of Carbon
Capture and Storage

6.1

Headlines at a glance

Direct GVA:

unknown

Direct Employment:

unknown

Trend since 2008:

The sector continues to develop and implement demonstration projects.
Economic value and employment effects vary significantly between years.

Key points:




Four new CCS projects in the development stages
Ongoing financial challenges, in part related to removal of Government
funding programmes for the sector.

6.2 Sector definition
CCS is a carbon abatement technology that significantly reduces emissions from energy intensive
industries, power, heat and transport. . CCS combines three distinct processes: capturing the CO2 from
large point sources (such as industrial facilities and power stations), transporting it (usually via pipelines)
to storage points, then injection of the CO2 into deep geological formations (e.g. deep saline aquifers
or depleted oil and gas fields) under the seabed for permanent storage.

6.3 Sector overview
The UK Government is committed to reducing its CO2 emissions. The Climate Change Act (CCA) of 2008
sets legally binding targets for the UK to reduce its emissions of CO2 and other greenhouse gases by
80% of their 1990 levels, by 2050. The UK has also signed the Paris Agreement, which commits countries
to limiting the global temperature increase to ‘well-below 2°C’.
CCS involves the capture of CO2 from large point sources, which is then injected into geological
formations under the seabed (such as depleted oil and gas fields or deep saline formations). CCS can
also produce low-carbon hydrogen when combined with steam methane reforming of natural gas which has the potential to significantly decarbonise the heating and transport sectors. Finally, CCS can
be applied to bioenergy (Bio CCS or BECCS) thereby producing negative emissions (removing emissions
from atmosphere) - this is likely to be increasingly important if the UK is to achieve its climate change
targets. CCS provides an opportunity to develop new technologies that can help to decarbonise the UK
economy, thereby helping the UK to reduce its CO2 emissions and meet the targets set out in the CCA.
The UK also possesses considerable expertise in CCS and is well placed to take a leading role in the
global development of this technology. 90

90

Government Office for Science (2018) Foresight Future of the Sea: A Report from the Government Chief Scientific
Adviser. Available at:
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/706956/foresightfuture-of-the-sea-report.pdf
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Research and development activities are expected to play an important role in developing next
generation CCS technologies and reducing costs. There are a number of commercial challenges that
need to be addressed if the potential opportunities of the technology are to be fully realised. The key
issues and challenges include:




Not having the enabling transport and storage infrastructure and regulatory environment
needed to facilitate the development and implementation of CCS in the UK;
A failure to understand the true value of CCS across the UK economy; to reduce emissions from
industry, power, heat and transport.
A lack of suitable business models and incentives to encourage companies to invest.

There are increasing levels of global R&D activity relating to CCS. The Global CCS Institute (GCCSI) states
that there are 18 large scale CCS facilities in commercial operation, five under construction and 20 in
various stages of development. These facilities capture almost 40 million tonnes per annum (Mtpa) of
CO2. In addition, there are a further 28 pilot and demonstration-scale facilities either in operation or
under construction, which collectively capture more than 3 Mtpa of CO2. 91
There are three CCS demonstration projects that have now completed in the UK including 92:





Aberthaw Pilot Carbon Capture Facility - This £8.4m pilot facility tested an integrated CO2
and SO2 removal system at the Aberthaw power station in South Wales during 2013/14. 93
Ferrybridge Carbon Capture Pilot - This £21m pilot involved the capture of 100 tonnes of CO2
per day from a gas flue at the Ferrybridge power station in Yorkshire. The pilot ran from 2011
to 2013. 94
Renfrew Oxy-fuel (Oxycoal 2) Project - This £8.2m project tested a 40-MWth oxy-fuel burner
at Renfrew, Scotland. The project ran from 2007 to 2011 and completed 20 test days. 95

There is also one UK project that is currently classified by the GCCSI as being in a position of ‘advanced
development’. This is the Acorn project, which intends to deliver a low cost full chain CCS project in the
North East of Scotland and aims to be operational by 2023. The aim of the project is to initiate and
develop a cluster of capture, transport and storage infrastructure at St Fergus in North East Scotland.
The site is adjacent to an offshore transport pipeline that connects to an offshore basin and provides
opportunities for CO2 storage. The site also provides a source of CO2 from where this is separated from
the natural gas that has been extracted from the North Sea reserves. The project is expected to have a
carbon capture capacity of 3-4 Mtpa. Funding for the project has also been made available from the
Accelerating CCS Technologies (ACT) initiative and the European Commission’s Connecting Europe
Facility. 96
There are a further four CCS projects that are at slightly less advanced stages of development including:


91

92
93
94
95
96

Teesside Collective - This project involves a cluster of leading energy-intensive companies in
the Tees Valley that are exploring the potential to build one of Europe’s first CCS industrial
zones. Offering some similarities with the Acorn project, the project intends to use pipelines to
transport captured CO2 to an offshore site in the North Sea for geological storage. It aims to be
operational by the mid-2020s, and plans to deliver an initial carbon capture capacity of 0.8
Mtpa, with the potential to increase to 10 Mtpa once fully operational.

Global CCS Institute (2018) The Global Status of CCS. Available at:
https://www.globalccsinstitute.com/resources/global-status-report/
Ibid
https://sequestration.mit.edu/tools/projects/aberthaw.html
https://sequestration.mit.edu/tools/projects/sse_ferrybridge.html
https://www.gov.uk/government/case-studies/carbon-capture-project-case-studies
https://pale-blu.com/2018/11/28/government-and-industry-join-forces-to-support-acorn-ccs-investment/
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Caledonia Clean Energy - This project intends to demonstrate the construction of a new
natural gas power plant with integrated CO2 capture facilities. The plans also involve the
transportation of captured CO2 from the site in Grangemouth in Scotland to a depleted gas
field in the North Sea for geological storage. The project aims to commence in the 2020s and
deliver a carbon capture capacity of approximately 3 Mtpa.
Hynet North West - This is an integrated project combining low-carbon hydrogen production,
distribution and carbon capture, utilisation and storage (CCUS). It intends to capture carbon
from the Hydrogen Production & Carbon Capture plant in the North West of England and
transport it (together with CO2 captured from other nearby industrial sites) to decommissioning
gas fields in Liverpool Bay for geological storage. The project aims to be operational in 2025
and provide a carbon capture capacity of 1.1 Mtpa. 97 98
Drax BECCS project - This is Europe’s first bioenergy carbon capture and storage (BECCS) pilot,
which is due to commence in 2019 at the Drax Power Station in North Yorkshire. The six month
pilot project intends to capture a tonne of CO2 per day from the UK’s largest power station. It
aims to capture CO2 from the gases produced when renewable energy is generated using
biomass. The Drax project will not be able to store the CO2 it captures but is looking at options
for it to be recycled and used as a raw material in sectors including food and drink, building
materials and synthetic fuels. 99 100

The limited scale of sector development has in large part been due to setbacks in terms of financing of
projects. The former Department of Business, Enterprise and Regulatory Reform (BERR) launched its first
competition to support the development of CCS projects in the UK in 2007. However, this was cancelled
in 2011 before funds were awarded. A new CCS programme was launched in 2012, which intended to
use £1bn of government funding as an enabler for capital investment in CCS demonstration projects.
These projects were expected to commence in the early 2020s. However, this programme was also
cancelled, as part of the 2015 Spending Review. 101

6.4 Economic contribution
The sector remains in the early stages of development and was not covered by Pugh (2008) 102. The
current economic contribution of the sector relates primarily to activity supported by the investment in
demonstration and research projects. Such activity varies considerably from year to year. No estimate is
provided of current economic output and employment. The growth potential of the sector is thought
to be significant 103, as illustrated by the following box.

97

98

99
100

101

102
103

https://www.globalccsinstitute.com/news-media/insights/new-large-scale-ccs-facilities-added-to-global-ccsdatabase/
Cadent (2018) Hynet North West: From vision to reality. Available at:
https://hynet.co.uk/app/uploads/2018/05/14368_CADENT_PROJECT_REPORT_AMENDED_v22105.pdf
https://www.drax.com/press_release/europes-first-bioenergy-carbon-capture-storage-pilot-now-underway/
https://www.chemistryworld.com/news/biomass-carbon-capture-pilot-points-to-a-new-sector-whose-time-hascome/3010037.article
National Audit Office (2017) Carbon capture and storage: the second competition for government support.
Department for Business, Energy and Industrial Strategy. HC 950. Session 2016-17. January 2017. Available at:
https://www.nao.org.uk/wp-content/uploads/2017/01/Carbon-Capture-and-Storage-the-second-competition-forgovernment-support.pdf
David Pugh, for The Crown Estate (2008), Socio-economic indicators of marine-related activities in the UK economy
TUC and CCSA (nd). The economic benefits of carbon capture and storage in the UK
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Economic potential of CCS
A Summit Power report evaluated the economic and social benefits associated with the
deployment of a hypothetical UK East Coast CCS network. The network would comprise
dedicated CO2 infrastructure that would link clusters of major industry and power generation
in Scotland, Teesside, the Humber region and the South East, to CO2 transport and offshore
storage infrastructure in the UKCS.
A scenario in which investment was committed in the early 2020s to current demonstration
projects (the Caledonian Clean Energy Project, the St Fergus Acorn project and the Teesside
Collective projects), and investment continued in discreet phases to enable projects and
infrastructure to evolve into a CCS network with a capacity of 75 MtCO2/y, was estimated to
lead to the creation/retention of 12,460 jobs and £5 billion GVA cumulatively in 2032, rising
to 225,600 jobs and £54 billion in GVA cumulatively in 2060.
Source: Summit Power (2017) Clean-Air-Clean Industry-Clean Growth: How carbon capture will boost the UK
economy.
East coast UK carbon capture and storage investment study.

6.5 Social contribution
Employment: income and skills: The CCS sector is in the early stages of development. The sector has
the potential to offer a range of economic opportunities which will support employment, income and
skills in the UK. CO2 storage requires similar skills to the oil and gas sector and hence may provide
diversification potential for employees in that sector. Other key opportunities would include engineering
and planning-related services
Community: CCS has the potential to offer opportunities to utilise and recommission existing offshore
structures in the North Sea for use in injecting the captured CO2 into the exhausted oil and gas fields.
This would support employment and the diversification of local and regional economies that were
previously reliant on the oil and gas sector and have experienced issues from the recent decline in the
sector. It would also defer significant infrastructure decommissioning costs. CO2 from CCS can also be
used for enhanced oil recovery in near-depleted oil and gas fields, thereby extending the life of some
oil and gas assets and retaining jobs. In addition, due to its critical role in reducing emissions in energy
intensive industries such as steel, cement and refining, CCS will be important to ensuring a long-term
sustainable future for these industries, creating and retaining vital jobs and economic value.
Environment and Health: CCS provides significant opportunities to reduce the CO2 emissions
generated by UK industry and therefore deliver positive impacts for human health. In particular, energyintensive (e.g. iron and steel, chemicals, cement, and refineries), which are significant energy users and
generate just over 10% of the UK’s total carbon emissions 104.

104

TUC and CCSA (nd). The economic benefits of carbon capture and storage in the UK

ABPmer, February 2019, R.3060

| 36

Study of the Socio-economic Benefits of Marine Industries

Seabed User and Developer Group

7

Socio-Economic Benefits of Mineral
Extraction

7.1

Headlines at a glance

Direct GVA:

£137m in 2017

Direct Employment:

485-490 jobs in 2015

Trend since 2008:

The output and associated impacts of the marine aggregates sector fell
after 2008 as a result of the economic downturn. Output has been
recovering in recent years although it remains below pre-recession levels.
Levels of employment in the sector have now stabilised, while there has
been consistent growth in GVA in each of the last five years.

Key points:












Marine aggregate extraction is the major component of the marine mineral
extraction sector.
The UK has one of the world’s largest marine aggregate industries.
Output in the marine aggregates sector fell during the economic downturn
but is now increasing again and was estimated to be worth £253m in 2017.
The marine aggregates sector is estimated to directly support £130m of
GVA, and a total GVA of £235m including indirect and induced effects.
It is also estimated to directly support around 400 jobs and a total of more
than 700 jobs including indirect and induced effects.
Marine aggregates are a major source of raw materials for the construction
industry and have been used for many high-profile construction projects in
recent years in London, Cardiff and Liverpool.
Marine aggregates provide significant benefits for coastal communities
through beach recharge, providing protection from coastal flooding and
also provide improved opportunities for recreation.
There are also likely to be significant opportunities for the UK to take a global
lead in the emerging deep-sea mining sector.

7.2 Sector definition
Mineral extraction in the marine environment relates to the extraction of ores and mineral deposits from
the seabed. Activities to date have been dominated by the extraction of marine aggregates through
dredging, although there are increasing levels of interest and research activity associated with the
potential for deep sea mining for specific metals and other minerals.
Marine aggregates are a mixture of natural sands and gravels used in construction and civil engineering,
derived from marine sources. Once dredged from the seabed, the marine aggregates are typically
delivered to wharves serving the construction market close to the dredging licence area, although they
can also be delivered to wharfs further afield and some are exported to mainland European markets for
use as concrete aggregate. Additionally, marine aggregate resource is used for beach replenishment
purposes that play an important role in coastal defence management and protection and as
construction fill for large infrastructure projects.
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7.3 Sector overview
The UK has one of the world’s largest marine aggregate industries, and typically extracts between 15
and 20 million tonnes of aggregate from the seabed each year. Marine sources currently supply 8% of
all primary aggregates consumed in Great Britain and 25% of all sand and gravel consumed in England
and Wales 105. In 2017, 19 million tonnes of marine aggregates were extracted from The Crown Estate
licensed areas in English and Welsh waters, comprising:




14.3 million tonnes of primary aggregate landed in England and Wales;
3.1 million tonnes of primary aggregate exported to international markets (Belgium, France,
Denmark and the Netherlands); and
1.6 million tonnes of secondary aggregates, used for beach nourishment and reclamation fill.

The output of the marine aggregates industry has fluctuated between 15 and 21 million tonnes per
annum over the last ten years. Output fell during the economic downturn but has since recovered,
although it has yet to return to pre-recession levels. There have also been changes across the different
markets for marine aggregates with increasing levels of domestic demand, offsetting declines in exports
to Europe, particularly over the last five years.
Marine aggregates are dredged from 70 production licence areas and delivered to specialised marine
aggregate wharves in 35 ports around England and Wales. There is significant variation in the regional
distribution of activity and a concentration of activity around the south east of England. In London, half
of all primary aggregates come from marine sources, while one third of all primary aggregates used in
the wider South East region come from marine sources, and marine aggregates make up 90% of the
sand used in construction in South Wales 106.

Source: British Marine Aggregates Producers Association (BMAPA) (2011-2016) 107, and
The Crown Estate Licences (2012-2018) 108,

Figure 7.

105

106

107

108

Marine aggregates production, 2006-2017 (in million tonnes)

BMAPA (in prep), Strength from the depths. Twelfth sustainable development report for the British marine aggregate
industry.
Agg-Net (2017) Aggregates from the sea. Available at: https://www.agg-net.com/files/aggnet/attachments/
articles/aggregates_from_the_sea_0.pdf
British Marine Aggregates Producers Association (BMAPA) (2011-2016), Strength from the depths reports, available
at: https://bmapa.org/downloads/reference.php
The Crown Estate Licences (2012-2018), Marine aggregates - summary of statistics reports
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Turnover for the industry can be estimated by combining the above output figures with the following
pricing assumptions:





The price for primary aggregate landed at the wharf in the UK is approximately £7.30 per tonne
(or £10.30 per tonne including the aggregates levy and Crown Royalty rate);
The price for primary aggregate out of the gate after processing is approximately £14.60 per
tonne (or £17.60 per tonne including the aggregates levy and Crown Royalty rate);
Prices for primary aggregates landed in Europe are assumed to be the same as in the UK,
although these can vary with changes in exchange rates; and
Prices for secondary aggregates used for beach replenishment and contract fill are assumed to
be equivalent to the landed value at the wharf (i.e. before processing). 109

Applying these assumptions suggests that the output of the marine aggregates industry was worth an
estimated £266m in 2017 (or £323m including the aggregates levy and Crown Royalty rate). Drawing
comparisons with Pugh (2008) 110 suggest that the sector has declined by 10% since 2006 (in 2017
prices). This is primarily because the equivalent figure in the Pugh report was based on pre-recession
levels of output (i.e. 24.3 million tonnes in 2006), which fell significantly to 2010 before recovering more
recently.
An alternative approach to estimating the value of output in the marine aggregates industry is based
on ONS ABS data and the Department for Communities and Local Government (DCLG) report on Mineral
extraction in Great Britain 2014 111. The DCLG report suggests that marine aggregate accounts for 7% of
total primary aggregate sales in Great Britain and 20% of sand and gravel sales. The ABS suggests that
the turnover of the closest match (SIC 08120: Operation of gravel and sand pits; mining of clays and
kaolin) to the marine aggregates sector totalled £2.56bn in 2016. If it assumed that marine aggregates
accounted for 20% of this turnover it can be estimated that the sector has a turnover of approximately
£500m, which is approximately twice the size of the estimate of £266m described above. However, this
approach is considered to be inferior to that set out in the preceding paragraphs, because of the poor
match of sector activities to SIC codes i.e. the calculation is based on a sector that extends beyond the
extraction of sand and gravel.
Maintenance and improvements to the dredging fleet also require significant investment over time.
Capital expenditure investment in the dredging vessels (excluding maintenance) totalled more than
£34m in the ten years to 2015, although investments vary significantly from year to year, ranging from
£1m to £10m per annum 112.

109
110
111

112

Based on information provided by BMAPA to update the assumptions used in the 2008 Pugh report.
David Pugh, for The Crown Estate (2008), Socio-economic indicators of marine-related activities in the UK economy
DCLG (2016), Mineral extraction in Great Britain 2014. Available at:
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/505631/Mineral_E
xtraction_in_Great_Britain_2014_final.pdf
BMAPA (2016), Strength from the depths. Tenth sustainable development report for the British marine aggregate
industry. Available at: https://mineralproducts.org/documents/BMAPA_SD_Report_final_Feb17.pdf
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The potential for deep sea mining
The deep sea (defined by depths of more than 500 m) is the least studied habitat on Earth.
However, it is known that significant deposits of metals exist on the sea floor (e.g.
ferromanganese crusts in the Pacific are estimated to contain about seven times more cobalt,
widely used in batteries, than land-based reserves). Deep-sea mining is a relatively new
process to retrieve minerals from extreme ocean depths that can help meet growing global
demand for resources (and particularly for specific metals that are required for the
development and production of new technologies). It can also offer advantages over landbased mining, which is becoming increasingly reliant on lower-grade and deeper deposits,
which can have greater environmental impacts.
The feasibility of deep sea mining is currently being explored and activities are likely to
increase in the near future due to technological advances and the development on an
international legal framework. The UK is well placed to take a global lead in this emerging
sector due to its skills base and experience of oil and gas extraction in the North Sea. In 2013,
the Prime Minister said that deep-sea mining could be worth £40bn to the UK over the next
30 years.
It is unknown whether the UK’s exclusive economic zone (EEZ) contains sufficient mineral
deposits to attract and support commercial deep sea mining operations. However, there are
likely to be economic opportunities for the UK in the Area Beyond National Jurisdiction
(ABNJ) and the UK has already sponsored contracts for exploration in the north-east Pacific.
The UK is also well placed to help address environmental uncertainties regarding deep sea
mining and ensure that international legislation continues to be designed and implemented
to maximise economic sustainability and environmental protection.
Sources: Government Office for Science (2018) Foresight Future of the Sea: A Report from the Government Chief
Scientific
Adviser.
Available
at:
https://assets.publishing.service.gov.uk/government/uploads
/system/uploads/attachment_data/file/706956/foresight-future-of-the-sea-report.pdf
Parliamentary Office of Science and Technology (2015) POSTNote 508: Deep Sea Mining. Available at:
https://researchbriefings.parliament.uk/ResearchBriefing/Summary/POST-PN-0508

7.4 Economic contribution
The GVA of marine aggregate activities has been estimated using ratios of GVA to turnover, based on
data published in the UK input-output supply and use tables for the wider sector (SIC 08: Other mining
and quarrying activities) 113. The latest data, for 2016, suggest that the direct GVA of the sector is
equivalent to 52% of its turnover. This figure fluctuates over time and has varied between 46% and 53%
of turnover from 2008 to 2016, depending to the relative values of wages, profits and costs of
purchasing other goods and services. These ratios have been applied to estimates of turnover for the
sector to produce estimates of direct GVA presented in Figure 8 below. The data suggest that direct
GVA fell during the economic downturn, from £137m in 2008 to £104m in 2010. However, it has been
growing steadily for the last five years and is currently estimated to be £137m.

113

ONS (2018), Input output supply and use tables, 1997-2016. Available at:
https://www.ons.gov.uk/economy/nationalaccounts/supplyandusetables/datasets/inputoutputsupplyandusetables
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Economic multipliers have been used to estimate the indirect and induced effects that arise as a result
of the associated expenditures of suppliers and employees of the marine aggregates sector. Indirect
effects have been estimated for all years, using the latest multipliers for the UK, published by the ONS 114.
Induced multipliers are not published for the UK as a whole, so the induced GVA effects have been
estimated using the latest multipliers for Scotland 115, published by the Scottish Government 116.
The overall GVA (including direct, indirect and induced effects) associated with marine aggregates in
the UK is therefore estimated to have totalled £247m in 2017.

Source: ICF analysis, based on data from BMAPA 117, ONS 118 119 and Scottish Government 120

Figure 8.
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Economic contribution of the marine aggregates industry (GVA)

ONS (2018), UK input-output analytical tables. Available at: https://www.ons.gov.uk/economy/national
accounts/supplyandusetables/datasets/ukinputoutputanalyticaltablesdetailed
The Scottish multipliers are considered the best alternative in the absence of UK multipliers for several reasons. Firstly,
a comparison of indirect multipliers for the wider mining and quarrying sector in the UK and Scotland show very
similar figures (indirect GVA multipliers of 1.52 and 1.55, and indirect employment multipliers of 1.49 and 1.55 for the
UK and Scotland respectively). This provides confidence that the induced multipliers are also likely to be consistent.
Secondly, the Scottish induced multipliers for GVA and employment fall within the estimates produced by ICF for the
wider mining and quarrying sector in the UK. Finally, induced multipliers for Scotland have been used, in the absence
of UK estimates, in a number of high profile impact assessments including: an economic impact assessment of
Oxford University (BiGGAR Economics (2016), Economic Impact of the University of Oxford: Methodological
Appendix) and an assessment of the jobs supported by housing programmes in London (GLA Economics (2014),
Measuring Jobs: Appendix 3 - Measuring Jobs from the Housing Programme).
Scottish Government (2018), Input-Output Tables, 1998-2015. Available at:
https://www.gov.scot/Topics/Statistics/Browse/Economy/Input-Output/Downloads/IO1998-2015All
BMAPA (2016), Strength from the depths. Tenth sustainable development report for the British marine aggregate
industry. Available at: https://mineralproducts.org/documents/BMAPA_SD_Report_final_Feb17.pdf
ONS (2018), Input output supply and use tables, 1997-2016. Available at:
https://www.ons.gov.uk/economy/nationalaccounts/supplyandusetables/datasets/inputoutputsupplyandusetables
ONS (2018), UK input-output analytical tables. Available at:
https://www.ons.gov.uk/economy/nationalaccounts/supplyandusetables/datasets/ukinputoutputanalyticaltablesdetail
ed
Scottish Government (2018), Input-Output Tables, 1998-2015. Available at:
https://www.gov.scot/Topics/Statistics/Browse/Economy/Input-Output/Downloads/IO1998-2015All
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Supporting marine research via the Aggregates Levy Sustainability Fund (ALSF)
The Aggregates Levy was introduced in April 2002 and is a tax on sales of primary aggregate
(£2 per tonne). It covers sand, gravel and crushed rock that has been dug from the ground,
dredged from the sea or imported. It was introduced to better reflect the environmental costs
of primary aggregates, and encourage the use of alternative, secondary and recycled
construction materials. For the first nine years, a proportion of the revenue raised by the levy
was allocated to a research fund, termed the Aggregate Levy Sustainability Fund (ALSF), which
ran from 2002 to 2011.
A separate Marine Aggregate Levy Sustainability Fund (MALSF) was established in 2004 to
focus on specific issues relating to the marine industry. The MALSF was also funded by the
levy and supported a £25m programme of marine research. The MALSF was delivered through
the Marine Environment Protection Fund, administered by Cefas, and a separate heritage
fund, administered by English Heritage. The key aims of the research programme were to
improve the way in which the extraction of marine aggregates was planned, assessed and
managed:


To develop and use seabed mapping techniques to improve the evidence base of the
nature, distribution and sensitivity of marine environmental and archaeological
resources relevant to marine aggregate activities;



To increase understanding of the effects of aggregate extraction activities, including
noise, and their significance;



To develop monitoring, mitigation and management techniques where applicable,
underpinned by scientific research;



To research and understand socio-economic issues associated with aggregate
extraction activities; and



To promote co-ordination and establishment of sustainable archives for the
dissemination of research related to these aims to a wide range of stakeholders.

The MALSF programme represented significant investment in UK marine research, which
focussed on applied solutions to reduce the environmental impacts associated with marine
aggregate extraction. The research delivered significant long-term benefits, and improved
interactions between industry, regulators and scientists, increasing awareness and
understanding of the marine aggregate industry, helping to develop capacity and capability
of marine science and providing learning and added value for the wider marine science
community.
Funding under the MALSF ended in 2011, although BMAPA and The Crown Estate
subsequently commissioned a review to capture and consolidate the key findings and
outcomes of the MALSF programme.
Source: BMAPA and The Crown Estate (2013) Aggregate dredging and the marine environment: an overview of
recent research and current industry practice. Available at: https://bmapa.org/documents/Aggregate_Dredging_
and_the_Marine_Environment.pdf
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BMAPA provides estimates of employment supported by its members over time. It suggests that BMAPA
members directly supported around 400 jobs in 2015, comprising approximately 350 crew members on
the ships and around 55 office staff. These numbers have fallen since 2008, when BMAPA members were
estimated to directly support approximately 500 jobs, but have remained relatively stable at around 400
jobs since 2013 121. However, these employment figures are based solely on information submitted by
BMAPA members and exclude the following:




Employment amongst other BMAPA members that did not submit employment data. For
example, a further 50-55 jobs (including 45 sea staff and 7-10 office staff) are estimated to be
employed by other BMAPA members that did not submit employment data in the latest period;
Employment amongst other UK marine aggregates companies that are not BMAPA members.
For example, a further 32-34 jobs (including 24 sea staff and 6-8 office staff) are estimated to
be employed by UK marine aggregates companies that are not BMAPA members. 122

This suggests that the total marine aggregates sector directly supported between 485 and 490 jobs in
2015. These additional jobs have been estimated for previous years by assuming the same growth rate
as the employment data submitted by BMAPA members.
BMAPA also estimates that a further 160 sea staff are employed on third party vessels that spend at
least some of their time in UK waters operating under contract to UK licensees. However, these jobs
have been excluded from the analysis because it is not clear how much time these vessels spend in UK
waters, where they are from, or whether they employ any UK residents.

Source: ICF analysis, based on data from BMAPA 123, ONS 124 125 and Scottish Government 126

Figure 9.
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126

Economic contribution of the marine aggregates industry (employment)

BMAPA (2009), Strength from the depths. Third sustainable development report for the British marine aggregate
industry. Available at: http://www.bmapa.org/documents/BMAPA_SD_Report2009.pdf
Based on information provided by BMAPA.
BMAPA (2016), Strength from the depths. Tenth sustainable development report for the British marine aggregate
industry. Available at: https://mineralproducts.org/documents/BMAPA_SD_Report_final_Feb17.pdf
ONS (2018), Input output supply and use tables, 1997-2016. Available at:
https://www.ons.gov.uk/economy/nationalaccounts/supplyandusetables/datasets/inputoutputsupplyandusetables
ONS (2018), UK input-output analytical tables. Available at:
https://www.ons.gov.uk/economy/nationalaccounts/supplyandusetables/datasets/ukinputoutputanalyticaltablesdetail
ed
Scottish Government (2018), Input-Output Tables, 1998-2015. Available at:
https://www.gov.scot/Topics/Statistics/Browse/Economy/Input-Output/Downloads/IO1998-2015All
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Pugh (2008) 127 also included estimates of 500 people indirectly employed by the sector on UK wharves
and a further 544 people employed by UK hauliers to transport the marine aggregates by land. BMAPA
has confirmed that these estimates have not been updated since the Pugh report and therefore provide
the best estimates for the jobs indirectly supported by the marine aggregates sector. Induced
employment effects have been estimated using the same approach as for GVA. The estimates suggest
that the total employment (including direct, indirect and induced effects) associated with marine
aggregates in the UK was approximately 1,790 jobs in 2015.

7.5 Social contribution
Supporting wider economic activity and employment: The previous section focused on the
economic activity and jobs directly supported within the marine aggregates industry, amongst the
supply chain, and those supported by the expenditures of suppliers and employees. However, marine
aggregates also support economic activity and employment across the wider construction industry, and
supports wider benefits in the wider economy that are realised by development projects supported by
marine aggregates. For example, the total value of construction output in Great Britain is £152bn (2016),
one third of which occurs in the South East of England. In this region, marine aggregate makes up one
third of all primary aggregates used. Elsewhere in the UK, 1.7 million tonnes of marine aggregate was
used to support the Liverpool2 port development in 2015. This development will deliver significant
employment impacts associated with both the construction and ongoing operation of the port, the
transport and logistics companies that will use the port, and supported by the additional expenditures
of businesses and consumers.
Income: Average incomes in the aggregates sector are higher than the national average, thereby
providing relatively high value employment. The Annual Survey of Hours and Earnings (ASHE) includes
the marine aggregates sector alongside other mining and quarrying activities (i.e. SIC 08, which excludes
mining of coal, oil, gas and metal ores). It estimates median gross annual pay for full-time employees
in the sector to be more than £33,000, compared to the total economy average of less than £29,000.
Skills: The marine aggregates industry provides highly skilled employment. The marine aggregates
companies also support employee development through the provision of vocational training. The
largest five BMAPA member companies reported providing an average of five days of training per
employee in 2015 128.

127
128

David Pugh, for The Crown Estate (2008), Socio-economic indicators of marine-related activities in the UK economy
BMAPA (2016), Strength from the depths. Tenth sustainable development report for the British marine aggregate
industry. Available at: https://mineralproducts.org/documents/BMAPA_SD_Report_final_Feb17.pdf
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Impacts of the marine aggregate industry for London
The marine aggregate industry provides around 14m tonnes of sand and gravel per year for
construction uses in England and Wales. Marine aggregates are used in the manufacture of
concrete and various concrete products (including building blocks, pipes and paving), and is
also used for general building purposes, for drainage and fill, and in some industrial
applications.
Marine sources provide half of all sand and gravel used for construction purposes in London
and a third of the total used in the wider South East. Marine aggregate has played a key role
in many major construction projects in London including the 2012 London Olympic site,
Heathrow Terminal 5, the Crossrail project, Canary Wharf, the Thames Barrier, the Bluewater
shopping complex and the No 1 Court at Wimbledon.
Most aggregate wharves are located close to major urban centres, which also means that
thousands of lorry journeys are removed from UK roads annually. Every day around 18,000
tonnes of marine-dredged sand and gravel is delivered to London along the Thames,
representing four large dredger cargoes. This is the equivalent to 900 lorry movements every
day, thereby making a significant contribution to reducing traffic congestion and air pollution
in the capital.
Source: Agg-Net (2017) Aggregates from the sea2

Environment: The marine aggregate industry is able to deliver large volumes of aggregate close to the
heart of urban areas. In some cases, trains transport marine aggregates onwards from wharves and
barges are used to deliver to some riverside locations. This reduces the need for HGV movements,
which would otherwise be necessary to transport land-won aggregates. Use of marine aggregates
thereby helps to relieve (or avoid additional) traffic congestion resulting from urban and other
development, benefiting road users whilst also minimising/avoiding air and noise pollution.
Community: The marine aggregates industry supports the construction industry and coastal defences.
This provides benefits for local communities in terms of supporting a broad range of developments,
including housing, hospitals and schools alongside essential transport infrastructure such as ports and
airports. It also offers benefits for the community through the provision of aggregates for beach
nourishment and coastal defence schemes. Between 1995 and 2005 over 25 million tonnes of marine
aggregates were used to provide ‘soft’ defences. This helps to provide protection for the coastal
environment and local communities from damage caused by erosion and rising sea levels.
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Examples of beach renourishment
Beach renourishment or recharge is the supply of additional natural sediment to the shore
to protect the coastline against erosion and/or to enhance the physical quality of beaches
and their recreational value. This is another of the major uses of marine aggregates. Some
examples of major beach nourishment schemes in the UK are provided below:


Lincshore is the largest beach nourishment scheme in the country and covers
beaches from Mablethorpe to Skegness. This is an annual scheme and in 2017 it
involved the use of 350,000 m³ of sand dredged from designated areas 20 km
offshore at a cost of £6.8 m. The scheme helps to extend the life of sea defences
that reduce the coastal flood risk for more than 30,000 homes and businesses,
19,000 static caravans and 35,000 hectares of land. If the defences were to fail, this
could risk losing £3bn of assets within the flood plain. The scheme has also
delivered significant improvements to the physical quality of the beach, thereby
supporting increased tourism and visitor expenditures in the local economy.



Every four years, the Environment Agency recharges the beaches between
Happisburgh and Winterton in Norfolk, using approximately 500,000 m³ of marine
aggregates. This 11 km section of coast is a dune fronted low lying flood plain which
contains a significant proportion of the Norfolk Broads and has a long history of
flooding. The beach recharge project commenced in the 1990s due to very low
beach levels and erosion of the clay platform underlying the beach.



On the South coast, Hythe is heavily reliant on regular beach renourishment to
maintain beach levels within its rock groyne bays. These are predominantly shingle
beaches with a west to east drift direction. The beaches have been managed since
the 19th century to provide coastal protection to the sea wall and the extensive
development along this area of coast. Terminal rock groynes have been constructed
at the down drift end of the beach to trap material that is then moved back up drift
every six months. This work protects local properties from potential coastal
flooding.

Sources:
https://www.gov.uk/government/news/68m-lincshore-scheme-starts-soon-to-reduce-coastal-flood-risk
https://www.royalhaskoningdhv.com/en-gb/united-kingdom/projects/lincshore-beach-renourishment/822
https://www.channelcoast.org/anglia/analysis_programme/Coastal%20Trends%20Report%20NorthEast%20Norfolk%20and%20North%20Suffolk%20(Subcell%203b%20%20Kelling%20to%20Lowestoft)%20RP006N2008.pdf
http://www.channelcoast.org/data_management/reports/case_studies/Hythe%20to%20Folkestone%20Scheme%
20Info.pdf http://www.channelcoast.org/southeast/programme_design/?link=management_strategy.html

Health and wellbeing: The marine aggregates provides small, indirect benefits for health as a result of
providing aggregates for beach nourishment, which supports the sports and recreation activities that
take place on these beaches, and therefore delivers health and wellbeing benefits for participants. It
also provides indirect benefits for health and wellbeing by supporting the construction industry and the
provision of a warm, dry and safe environment, clean water and sanitation, public buildings and services,
and health and leisure facilities.
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8

Socio-economic Benefits of Ports,
Dredging and Disposal

8.1

Headlines at a glance

Direct GVA:
Direct Employment:
Trend since 2008:

Key points:














£7.6bn in 2015
101,000 jobs in 2015
Freight volumes fell significantly between 2008 and 2009 as a result of the
economic downturn. Volumes are now more stable although domestic
freight movements and international sea passengers are declining slightly
over time. However, the value of output and associated GVA and
employment impacts have increased since 2008 and are following more
stable long-term trends despite variations from year to year.
As an island nation, the UK is dependent on its ports for the movement of
goods and people.
International freight (tonnage) movements are increasing but is being
offset by declining levels of domestic freight (tonnage) movements.
Changes in the nature of freight means that the number of units has been
increasing despite decreases in the overall weight and the movement of
liquid bulk goods.
In contrast, the growth in domestic sea passengers is also being offset by
declining numbers of international sea passengers.
The turnover of the sector has been increasing over time, although the
trend for GVA and employment impacts has been more stable over the last
five years, despite annual variations.
The distribution of UK ports around the coast of the UK means that the
associated economic impacts are also distributed across the different coastal
regions and economies of the UK.
The UK ports industry has relatively high levels of productivity.
Ports act as major economic catalysts for the UK maritime sector and coastal
economies.
Ports play a critical role in connecting island communities and facilitating the
movement of goods and people between the island and the UK mainland.
Ports facilitate sports and leisure activities and therefore have indirect
impacts for health and wellbeing.

8.2 Sector definition
Ports provide the modal interchange points by which goods and people are transported between land
and sea. The operation of ports (and marinas) requires dredging and the disposal of the marine
sediment. In relation to port and harbour activities, there are two types of (non-aggregate) dredging
licensed by the MMO in England. These are: capital dredging (the removal of material to create a greater
water depth than had previously existed); and maintenance dredging (the maintenance of water depths
in areas where sedimentation occurs and is a routine activity required for the preservation of navigable
depths).
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The ports sector is closely tied to the shipping sector - with volumes of shipped goods and people
correlating with the volumes handled by ports. The shipping sector is not included in the economic and
social value estimates included here. In this regard, port activities are defined as:





Warehousing and storage for water transport activities;
Port Authority management, port security and marshals, port marine and vessel management,
services, marine pilots, port harbour support vessels, and engineering and maintenance;
Stevedores, cargo and passenger handling including crane/vehicle/plant drivers/operators; and
Border Agency, Home Office and HMRC staff operating in ports. 129

8.3 Sector overview
As an island nation (and comprising multiple islands), the UK is highly dependent on its ports for the
movement of goods and people. There are ports all around the UK coast, the largest of which (ranked
in terms of freight tonnages 130) are Grimsby and Immingham, London, Southampton, Milford Haven,
Liverpool, Felixstowe, Forth, Dover, Tees and Hartlepool and Belfast.
Ports freight handling and transport: Total freight tonnages increased rapidly during the 1980s and
1990s, by more than 35%, as shown in Figure 10. There was strong growth in both inward and outward
traffic over this period, with their respective tonnages increasing by 42% and 28% between 1980 and
2000. These figures include domestic movements between UK ports as well as international imports and
exports. International imports and exports were driving this growth and both increased by
approximately 65% between 1980 and 2000. 131
However, the changing structure of the UK economy, towards a more service-based economy, has seen
the tonnage of outward goods fall from peak levels in 2000. International exports and domestic outward
movements of goods have both declined by approximately 30% between 2000 and 2017. In contrast,
inward movements of goods continued to grow until peaking in 2006, but then fell rapidly during the
economic crisis - such that the tonnage of all freight movements declined by 11% in the year from 2008
to 2009. This was the largest year on year decline experienced in the last 30 years. 132
Total UK freight tonnage levels has been more stable in recent years at around half a billion tonnes per
annum, although there have been differing trends in the different types of movements between 2009
and 2017 133:





Tonnages of domestic inward freight movements have declined by 28%;
Tonnages of domestic outward freight movements have declined by 27%;
Tonnages of international freight exports have remained stable; and
Tonnages of international freight imports have increased by 8%.

The current trends therefore suggest that domestic freight movements are declining rapidly, although
the lower tonnages are being offset, to a large extent, by growth in international freight imports. The
overall result is that the total tonnage of freight traffic through UK ports is declining slowly and stood
at 482 m tonnes in 2017, which is the lowest level since 1989. 134

129

130

131

132
133
134

Based on the definition set out in CEBR (2017). The economic contribution of the UK ports industry: A report for
Maritime UK. Page 9 (also provides the SIC codes). Available at:
https://www.maritimeuk.org/documents/187/Cebr_Ports_report_finalised.pdf
DfT (2018) Port statistics. Available at: : https://www.gov.uk/government/statistics/port-freight-statistics-2017-finalfigures
CEBR (2017). The economic contribution of the UK ports industry: A report for Maritime UK. Page 9 (also provides the
SIC codes). Available at: https://www.maritimeuk.org/documents/187/Cebr_Ports_report_finalised.pdf
ibid
ibid
ibid
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This is due in part to the changing nature of freight. For example, the movement of liquid bulk products,
and particularly crude oil, has been falling steadily over time. However, the total unitised volume of
freight traffic (via lift-on lift-off and roll-on roll-off freight services) is currently increasing over time, and
there has been a 16% increase in the number of freight units passing through UK ports between 2012
and 2017 (increasing from 20.8 m units in 2012 to 24.1 m units in 2017). 135

Source: Department for Transport (DfT) (2018) 136

Figure 10.

UK ports freight traffic, 1990-2017 (m tonnes)

Ports passenger transport and handling: Ports are also used for the transportation of people (and
their vehicles) by sea. Services are provided for domestic sea passengers as well as international
passenger movements. The number of domestic sea passenger movements is approximately double the
number of international movements. The largest numbers of domestic movements are between
Hampshire and the Isle of Wight (20% of the total), routes between the Scottish Isles (19%), and routes
linking the UK and Northern Ireland (5%). In contrast, international sea passengers are more
concentrated on a smaller number of ports. Dover is by far the largest UK port in terms of international
sea passengers, accounting for 54% of the total in 2017, followed by Holyhead (9%), Portsmouth (9%)
and Southampton (8%). 137
Figure 11 shows the number of movements of sea passengers over time. Trends in sea passenger
movements have been more consistent than the freight movements described above. The total number
of sea passengers has declined by 5% between 2002 and 2017, from 69 m passengers in 2002 to 65 m
passengers in 2017. This trend is being driven by declining numbers of international sea passengers,
which have fallen by 27% between 2002 and 2017, and have offset the 10% increase in domestic sea
passengers over the same period. The main reason for the decline in international sea passengers is the
Channel Tunnel, which opened in 1994. The number of sea passengers using UK ports and using the
Channel Tunnel have steadily converged over time, with the number of Channel Tunnel passengers
increasing to 21 m in 2017.

135

136
137

DfT (2018) UK port freight statistics: 2017. Available at:
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/739789/portfreight-statistics-2017.pdf
ibid
DfT (2017) Sea passenger statistics. Available at: https://www.gov.uk/government/statistics/final-sea-passengerstatistics-2016
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Source: DfT (2018) 138

Figure 11.

UK sea passengers, 2002-2017 (thousands of passengers)

Dredging: Dredging is often required to maintain or increase the depth of navigation channels to
ensure the safe passage of vessels and facilitate the continuous movement of trade and passengers into
and out of ports. This involves the removal and subsequent disposal of sediment. There are currently
more than 200 open sites designated for dredged material disposal around the coast of the UK,
including 173 in England 139, and 32 in Scotland 140, although not all of these are used in any one year.
The majority of these sites are located along the coast and are usually within a few miles of major ports
or estuaries.
In total, approximately 40 m tonnes (wet weight) of dredged material is disposed to coastal sites around
England every year, with a further 4 m tonnes disposed at coastal sites in Scotland. The disposal of waste
at sea is regulated under the Marine and Coastal Access Act 2009 (MCAA). The disposal of dredged
material can only be done under licences issued by the Marine Management Organisation or Marine
Scotland.
Turnover: The turnover directly generated by the UK ports industry is estimated at £22.6bn in 2015 141.
The turnover estimates were produced for Maritime UK by the Centre for Economics and Business
Research (CEBR) 142 and were based on an analysis of company turnover data from the FAME database 143
for relevant SIC codes and other sources 144. This value is significantly higher than the previous estimate
provided by Pugh (2008) 145 of £9.8bn (inflated to 2015 prices), which was based on an estimate of

138
139

140

141

142
143

144
145

DfT (2018) Sea passenger statistics
Cefas (2018) Dredged Material Disposal Site Monitoring 2017. Available at:
https://www.gov.uk/government/publications/dredged-material-disposal-site-monitoring-2017
https://beta.gov.scot/publications/sectoral-marine-plan-offshore-wind-energy-encompassing-deep-waterplanoptions/pages/23/
CEBR (2017) The economic contribution of the UK ports industry: A report for Maritime UK. Available at:
https://www.maritimeuk.org/documents/187/Cebr_Ports_report_finalised.pdf
ibid
https://www.bvdinfo.com/en-gb/ourproducts/data/national/fame?gclid=EAIaIQobChMI3N7_vvTp3QIVzpPtCh0HVgveEAAYASAAEgJET_D_BwE
CEBR analysis of Institute for Government and Port Freight Statistics data.
David Pugh, for The Crown Estate (2008), Socio-economic indicators of marine-related activities in the UK economy
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revenues per employee for Associated British Ports (ABP) 146, extrapolated across the total estimated
workforce.
The CEBR report also provides estimates from 2010 to 2015, which suggest that the UK ports industry
has grown by 29% in nominal terms (and 13% in real terms) between 2010 and 2015.
The CEBR report also estimates indirect and induced effects of this turnover. This includes the turnover
indirectly supported by the UK ports industry amongst its supply chain, including activities associated
with dredging and disposal of navigation channels, as well as the turnover supported throughout the
economy by the expenditures of employees. The total turnover impact of the UK ports industry is
therefore estimated to total £53.7bn, including turnover of £16.1bn indirectly supported amongst the
supply chain, including dredging and disposal activities, and induced turnover of £15bn resulting from
employee expenditures.
A significant proportion of these turnover estimates relate to exports of goods and services. The UK
ports industry is estimated to have exported £9.1bn of goods and services in 2015, therefore making a
considerable contribution to the UK balance of payments.
The UK ports industry also makes a significant contribution to UK tax revenues. These are estimated to
have totalled almost £1.5bn in 2015, comprising revenues from corporation tax, income tax, national
insurance contributions (NICs) and business rates.

Value of goods passing through UK ports
UK seaports are estimated to have handled £511 bn of goods in 2014 (comprising £234 bn of
imports and £277 bn of exports). These figures represent a significant share of the total UK
GDP of £1.75 trillion in 2014 (and particularly if services are excluded to leave £385 bn of GDP
for goods in 2014).
However, it is important to note that the figures are not directly comparable, as the value of
goods exported via ports is a gross figure, which includes a proportion of imported raw
materials, goods and services that were used in the production of these exported goods. In
contrast, the GDP estimates are net figures, which exclude the purchases of imports in order
to reflect the value added by the UK economy. Nevertheless, it is clear that a large proportion
of UK exports are processed and transported via UK ports, which continue to hold a very
important and strategic role in enabling the UK to trade with other countries.
Source:
MDS Transmodal (2016) The value of goods passing through
https://www.maritimeuk.org/documents/182/The_Value_of_Goods_Report_3.pdf

146

UK

ports.

Available

at:

A major UK port owner/operator
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8.4 Economic contribution
The CEBR study estimates that the UK ports industry directly supported £7.6bn of GVA in 2015. 147 The
GVA estimates from the CEBR study are presented below in Figure 12 and show that GVA values have
fluctuated from year to year between 2010 and 2015, varying between £6.6bn in 2013 and a peak of
£8.1bn in 2012. Comparing the 2010 and 2015 values, suggests a small increase in GVA of 2.5% over
this period.
Figure 12 also presents estimates of indirect and induced effects and the total GVA supported by the
UK ports industry. These estimates are based on economic multipliers 148 for the ports industry and
suggest that the overall GVA (including direct, indirect and induced effects) associated with UK port
activities is estimated to have totalled £23.8bn in 2015. 149 These estimates have also varied between
years, while the figure for 2015 is only 1% higher than the estimate for 2010.
Drawing comparisons to other sectors, suggests that the total GVA supported by UK ports is lower than
the equivalent figures for rail, road and air transportation services, but is higher than the warehousing
and storage sector. 150 The total impact estimates for the UK ports industry are also similar to those
produced by Oxford Economics, which estimated overall GVA (including direct, indirect and induced
effects) to be £19bn in 2013 151, compared to the equivalent CEBR figure for 2013 of £20.5bn.

Source: CEBR (2017) 152

Figure 12.

147

148
149

150

151
152

Economic contribution of the ports industry (GVA)

CEBR (2017) The economic contribution of the UK ports industry: A report for Maritime UK. Available at:
https://www.maritimeuk.org/documents/187/Cebr_Ports_report_finalised.pdf
Calculated using CEBR’s economic model for the UK.
CEBR (2017) The economic contribution of the UK ports industry: A report for Maritime UK. Available at:
https://www.maritimeuk.org/documents/187/Cebr_Ports_report_finalised.pdf
https://beta.gov.scot/publications/sectoral-marine-plan-offshore-wind-energy-encompassing-deep-waterplanoptions/pages/23/
CEBR analysis of Institute for Government and Port Freight Statistics data.
CEBR (2017) The economic contribution of the UK ports industry: A report for Maritime UK
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The CEBR estimates represent the most recent research into the economic value of the sector. Other
research was produced by Oxford Economics in 2015 (and in 2013 and 2011). The outputs of the two
studies can be compared for the year 2013 (see Table 11). The methodologies used in the two studies
differ in where they source their data as well as the bespoke economic models that they employ 153. The
estimates of total GVA (for 2013) are within 10% of, and hence broadly corroborate, each other. The
CEBR study provides a lower estimate of direct GVA but higher estimates of indirect and induced GVA.
As the more recent study, the estimates produced by CEBR have been adopted as the primary evidence
source in this report.
Both methods differ to that used by Pugh (2008) 154, which provided an estimate of direct GVA for the
sector of £5,045m in 2005. This is markedly lower than the estimate produced by CEBR for 2010 (and
subsequent years as shown in Figure 12), which is perhaps surprising given the likely effect on sector
GVA as a result of the 2008 economic downturn (as is indicated in Figure 10). This may at least in part
reflect the broader definition adopted by CEBR (and Oxford Economics) - Pugh considered solely the
value generated by port operators (based on data for ABP), whereas CEBR (and Oxford Economics) also
include services outside of this (see bullet list in Section 8.2 Sector Definition).
Table 11.

Economic scale of the ports industry in 2013 (£m) - Comparison of alternative
estimates

Direct GVA (£m)
Indirect GVA (£m)
Induced GVA (£m)
TOTAL GVA (£m)

Oxford Economics
7,700
6,300
5,000
19,000

CEBR

6,551
7,081
6,834
20,475

The employment directly supported by the UK ports industry is estimated to be relatively stable over
time at around 100,000 jobs. 155 These figures from the CEBR study are somewhat lower than those
produced by Oxford Economics, which estimated a direct employment impact of 118,000 jobs in 2013 156.
But they are notably higher than the previous estimates for 2005 provided in Pugh (2008), which
estimated the direct employment impact to be 54,000 jobs in UK ports and a further 20,000 port-related
jobs.
As stated above, the CEBR study has used economic multipliers to estimate total impacts including
indirect and induced effects. This suggests that the UK ports industry supported a total of almost
700,000 jobs in the UK economy in 2015, including 319,000 jobs supported by indirect effects and
276,000 jobs supported by induced effects. This suggests that for every job directly supported in the UK
ports industry in 2015, a total of 6.9 jobs were supported (through indirect + induced effects) across the
whole UK economy. These are very large multipliers and demonstrate the scale of activities and jobs
that are dependent on the UK ports industry, such as those in the wider shipping sector 157.

153

154
155

156
157

The CEBR estimates are based on an analysis of FAME data for businesses within specific SIC sectors. The Oxford
Economics approach has used data from the Business Register and Employment Survey (BRES) to estimate
employment within specific SIC sectors and used data from the Annual Business Survey (ABS) to produce metrics of
GVA per employee, which were applied to the BRES data to estimate GVA.
David Pugh, for The Crown Estate (2008), Socio-economic indicators of marine-related activities in the UK economy
CEBR (2017) The economic contribution of the UK ports industry: A report for Maritime UK. Available at:
https://www.maritimeuk.org/documents/187/Cebr_Ports_report_finalised.pdf
CEBR analysis of Institute for Government and Port Freight Statistics data.
Comparable estimates from Oxford Economics for 2013 are 118,000 direct jobs, 126 indirect jobs and 100 induced
jobs.
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Source: CEBR (2017) 158

Figure 13.

Economic contribution of the ports industry (employment)

Regional distribution of GVA of employment generated by UK port activities
The distribution of UK ports around the coast influence the distribution of the economic
impacts of port operations across the different coastal regions and economies of the UK.
Estimates of the regional distribution of direct GVA and employment impacts suggest that
London contributes the largest impacts accounting for 27% of the overall GVA impacts and
20% of employment impacts.
Region
London
Scotland
North West
South East
South West
Yorkshire and
the Humber
East of England
North East
Wales
Northern Ireland
East Midlands
West Midlands

Share of GVA Impacts (%)
27.4%
13.5%
12.6%
11.8%
8.4%
8.2%
7.1%
4.8%
3.3%
2.0%
0.5%
0.4%

Share of Employment Impacts (%)
19.8%
14.7%
15.1%
11.1%
10.0%
8.3%
6.2%
7.1%
4.3%
2.6%
0.5%
0.4%

Source: CEBR (2017) The economic contribution of the UK ports industry: A report for Maritime UK

158

CEBR (2017) The economic contribution of the UK ports industry: A report for Maritime UK
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8.5 Social contribution
Employment: As stated above, the UK ports industry supports a significant number of jobs directly
within the UK ports industry, within the supply chain and associated activities such as shipping, and as
a result of induced effects. However, the economic and social benefits extend beyond the number of
jobs supported. For example, the jobs directly supported by the UK ports industry are relatively high in
terms of productivity. The CEBR report estimates that the average employee in the UK ports industry
contributed £75,000 of GVA in 2015. This is approximately 50% higher than the average across all sectors
of the UK economy of £51,000 per employee.
Average income: Average incomes in the UK ports industry are relatively high compared to the wider
UK economy. Data from the ASHE includes the activities of the UK ports industry alongside other water
transport activities (i.e. SIC 50). It estimates mean annual gross pay for full-time employees in the water
transport sector to be £40,000, compared to the average across the whole UK economy of £35,000 per
annum. 159
Skills: The productivity and competitiveness of the UK ports industry is to a large extent due to the
associated skills of the workforce. The UK is a leader in providing training and education relating to the
maritime sector, delivered through 24 maritime universities and colleges. Training in the wider sector is
also a key requirement of the tonnage tax scheme, through which companies must meet minimum
training obligations as a pre-condition of election to the scheme. This is more relevant to the shipping
sector, but there are also training initiatives that are focused on port activities, including the four-year
Marine Operations training run by ABP, and training delivered by professional bodies, such as the MCAendorsed programme run by the UK Harbourmasters Association. These initiatives provide
opportunities for trainees to work and receive training on the job that leads to a qualification. 160
Environment: There is the potential for dredge material from the marine environment to be used for
beneficial purposes on land rather than being disposed of at marine disposal sites. Several initiatives
have been undertaken recently to assess how sediments can be used more frequently for the combined
purposes of coastal habitat restoration, flood protection and climate change adaptation 161.

159

160

161

ONS (2018) Annual Survey of Hours and Earnings - Table 16: Industry (4 digit SIC). Available at:
https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/earningsandworkinghours/datasets/industry4di
gitsic2007ashetable16
DfT (2015) Maritime Growth Study: keeping the UK competitive in a global market. Available at:
https://www.gov.uk/government/publications/maritime-growth-study-report
For example, ABPmer. 2017b. Using Dredge Sediment for Habitat Creation and Restoration: A Cost Benefit Review, A
summary of the techniques, costs and benefits associated with using fine dredge sediment to ‘recharge’ intertidal
habitat, ABPmer Internal White Paper, Report No. R.2865. September 2017.
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Ports are the driving force behind the important Solent maritime economy
The Solent is home to the ports of Southampton and Portsmouth. Its deep harbours, double
tide (receiving tidal waves on both sides of the Isle of Wight), and proximity to the shipping
lanes in the English Channel, combine to provide an ideal location for these major ports. The
ports have also benefited from significant investment from multinational companies, like DP
World of Dubai, which has helped to increase their capability and capacity.
The CEBR has estimated that £77.5bn of goods were moved through the ports of
Southampton and Portsmouth in 2014, including £42.8bn of exports. This provides significant
benefits for UK businesses and consumers by supporting UK exports and providing access
to foreign goods and markets.
The operation of these ports also provides a significant economic contribution to the local
Solent economy. The ports provide direct impacts by supporting jobs and incomes in port
activities and management, cargo and passenger handling, warehousing and storage, and
related public sector activities such as those in HMRC, Border Force, etc. Shipping activities,
comprising the transportation of freight and passengers, are included separately. These
activities also generate indirect and induced effects for the local economy through the
subsequent expenditures of suppliers and employees. The CEBR has estimated that, in 2015,
the Solent ports supported the following impacts (including direct, indirect and induced
effects) for the local Solent economy:


£2bn of GVA, which equates to 7% of the total Solent economy (or more than 10%
if shipping activities are also included);



7,200 jobs, which equates to 1.2% of the total Solent economy (or more than 8% if
shipping activities are also included); and



Wages of £550m (or almost £900m including shipping activities).

Sources: https://solentlep.org.uk/media/2319/cebr_solent_lep_report_may-2018.pdf
http://www.centreforcities.org/wp-content/uploads/2014/09/09-07-03-FutureStory-Southampton.pdf

Community: The UK ports industry delivers benefits for local communities across the UK by providing
employment, incomes and a means of accessing marine and maritime services. However, the community
impacts of UK ports are of critical importance to the UK’s island communities, such as those living on
the Scottish islands, Isle of Wight, Isles of Scilly, etc. These communities are highly dependent on the
ports for the delivery of goods and for providing access to the UK mainland.
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Importance of ports for the UK and British island communities
Ports play a crucial role in connecting island communities with the UK mainland and
facilitating the movement of goods and people between the island and the UK mainland.
Some examples of the high levels of dependency of these islands to their port infrastructure
are provided below:


90% of the goods consumed on the Isle of Man (including oil and gas products) are
imported through the island’s ports.



4,800 residents of the Isle of Wight commute to work on the mainland UK (8% of the
local resident workforce), while a further 5,300 (9%) have no fixed place of work. In
addition, 2,100 residents of mainland UK commute via ferry to work on the Isle of
Wight.



There are 93 inhabited islands in Scotland and 104,000 island residents. Ports and
harbours play a critical role in supporting these residents and their island economies.

Sources: Isle of Man Department of Infrastructure (2018) Harbours Strategy. Available at:
https://www.gov.im/media/1360793/harbours-strategy-gd-2018-0011.pdf
Hampshire County Council (2017) Isle of Wight commuter flows. Available at:
http://www3.hants.gov.uk/factsandfigures/figures-economics/communterpatterns.htm
Island Areas Ministerial Working Group (2014) Empowering Scotland’s Island Communities. Available at:
https://beta.gov.scot/publications/empowering-scotlands-island-communities/

Health: The UK ports industry facilitates the movement of people around the UK and those travelling
to international destinations for holidays and leisure purposes. Many ports also play an important role
in supporting and facilitating marine leisure activities (e.g. by providing access to the water and access
to maintenance, repair and storage activities and services). All of these activities deliver indirect benefits
for passengers and marine leisure participants by supporting these sports and recreation activities and
therefore providing health and wellbeing benefits for participants.
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Facilitators of tourism
Ports play an important role in facilitating the movement of tourists, attracting cruise ships
and supporting marine tourism activities. These activities support both domestic and
international tourism and associated expenditures and impacts. For example:


Ports are used for the transportation of people (and their vehicles) by ferry. They
provide domestic services (linking UK destinations) and international services
(providing links between UK and international destinations). The latest DfT statistics
suggest that there were 63.5 m ferry passenger movements involving UK ports in
2017, including 44 m domestic movements and 19.5 m international movements.
These figures also include commuters, but a large proportion will be domestic and
international visitors.



Ports also facilitate cruise tourism by providing berths for cruise ships and attracting
cruise passengers. The latest DfT statistics suggest that 1.9 m international
passengers visited UK ports on board cruise ships in 2017. The Cruise Lines
International Association (CLIA) has estimated that cruise tourism directly supported
€3.85 bn of expenditures in the UK in 2017, including expenditures of passengers,
cruise lines and staff, the construction and maintenance of cruise ships, and wages
paid to cruise line staff.



Ports also facilitate recreational marine leisure activities by providing access to the
water, safe storage for vessels, and by facilitating the movement of vessels along the
coast. This supports the recreational boating sector.

Sources: DfT (2018) Sea passenger statistics
CLIA (2018) Contribution of Cruise Tourism to the Economies of Europe 2017
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9

Socio-Economic Benefits of Recreational
Boating

9.1

Headlines at a glance

Direct GVA:

£1,508 million, 2017

Direct Employment:

33,925 FTE jobs, 2017

Trend since 2010:

10% decline in estimated employment.

Key points:






Sector comprises a range of manufacturing and service activities related to
leisure boating
Relatively large and mature sector making strong direct and indirect
contribution to the UK economy
Sector makes stronger contribution to overall tourism economy; economic
impact is many times larger if wider tourism benefits are included
Sector provides a range of social benefits, including benefits for health and
wellbeing, local communities, jobs and skills, and regeneration of coastal
areas

9.2 Sector definition
Recreational boating includes recreational activities undertaken in medium and large sailing vessels,
yachts, powerboats and motorboats. The sector is defined here to include the manufacture, distribution
and servicing of vessels, components, equipment and accessories, as well as specialist business and
consumer services such as marinas/moorings, boat hire, specialist finance/insurance, training,
brokerage, fuelling, legal services, surveying and marine tourism and recreational activities.
This corresponds to the definition of the leisure marine sector used by the CEBR (2017) in its report on
the economic contribution of the UK marine industry 162, and by British Marine in its industry surveys
and statistics.
General tourism services (such as supply of food, drink and accommodation) are not included in this
definition. However, tourism expenditures by recreational boaters greatly increase the economic impact
of the sector, supporting jobs and incomes in the wider economy. Some examples of the scale of these
impacts are therefore also provided in this section.

9.3 Sector overview
Economic statistics on the recreational boating sector are collected by British Marine (BM) through its
annual survey of its members, and published through its "Key Performance Indicators for the Leisure,
Superyacht and Small Commercial Marine Industry” 163. The BM survey covers its members only, so the
data needs to be scaled up to estimate the economic contribution of the sector as a whole.

162
163

CEBR (2017) The economic contribution of the UK Marine industry. A report for Maritime UK. September 2017.
Available to British Marine members only
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The latest statistics from the BM member survey identify turnover of £2,050 million and employment of
16,962 among member companies in 2017. BM estimates that its members account for 66% of sector
turnover and 50% of sector employment, providing an overall sector turnover estimate of £3,075 million
and employment estimate of 33,925 FTE jobs in 2017.
Estimates of sector turnover and employment for the years between 2010 and 2017 are given in
Table 12. The figures indicate that there has been a slight decline in employment and turnover over this
period, albeit with a slight pickup in 2017.
Table 12.

Estimated turnover and employment in recreational boating sector, UK

BM Survey Estimates
Turnover (£m)
Employment (FTE)
Estimated Industry Totals
Turnover (£m)
Employment (FTE)

2010

2011

2012

2013

2014

2015

2017

2,177
18,790

2,115
17,679

2,032
17,375

2,036
16,868

2,035
18,331

1,907
16,670

2,050
16,962

3,265
37,580

3,172
35,357

3,049
34,749

3,054
33,735

3,053
36,662

2,860
33,341

3,075
33,925

Note 2016 data has not been made available for the purpose of the analysis
Source: Survey data provided by British Marine. Industry totals are estimated by applying a scaling factor estimated by BM

The BM estimates are slightly greater than those presented in a 2017 report on the economic
contribution of the UK Marine industry, prepared by CEBR for Maritime UK. This estimated the direct
turnover of the leisure marine sector at £2,489 million in 2015 164. Employment in the sector was
estimated by CEBR at 25,600 FTE jobs in the same year.

Milford Haven Marina (part of Milford Haven port complex)
Milford Haven marina is a 330 berth marina, supporting approximately 20 jobs directly at the
site and many times that indirectly. It is part of the wider Milford Haven port complex which
already includes various shops and tenant businesses - including a fishing dock, cruise terminal,
residential property and retail units - supporting substantial economic activity in the local
community. It is already estimated to support footfall from 100,000 tourists annually, via its
cruise terminal, visiting sailors and other tourists. The marina is now undergoing a multi-million
pound redevelopment scheme to further enhance its growing profile as a leisure and tourist
destination, with restaurants, hotels and additional leisure and retail facilities. This development
is expected to create over 700 jobs during its construction and operational phases, as well as
generate an additional £9m per annum in visitor spending, with more created in spillover
impacts for the local community.
Sources:
https://www.milfordwaterfront.co.uk/whats-coming/coming-soon/
https://www.milfordwaterfront.co.uk/news/amended-master-plan-submitted-for-milford-waterfront-development/

164

Drawing on BM survey data as well as the ONS Annual Business Survey and Business Register and Employment
Survey.
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9.4 Economic contribution
CEBR (2017) 165 estimated GVA by estimating productivity (GVA per job) for different marine industry
sectors. GVA per FTE job for the leisure marine sector was estimated at £34,550 in 2015, with overall
GVA for the sector estimated at £885 million.
CEBR also estimated multipliers to assess the indirect and induced impacts of the marine industries,
based on analysis of a range of statistical datasets and input-output modelling as used in their economic
impact models for the UK economy. The estimated multipliers used by CEBR are given in Table 13.
Table 13.

Multipliers calculated for UK leisure marine sector in 2015 by CEBR (2017)

Turnover
GVA
Employment
Compensation of employees

Direct

£1
£1
1
£1

Indirect

£0.83
£1.23
1.72
£0.48

Induced

£0.63
£0.90
1.49
£1.07

Composite

£2.46
£3.13
4.21
£2.55

Source: CEBR (2017) 166

The overall impact of the leisure marine sector in 2015 was estimated by CEBR as follows (Table 14).
Table 14.

Estimated economic contribution of UK leisure marine sector in 2015 (CEBR, 2017)

Turnover (£m)
GVA (£m)
Employment (000)
Compensation of employees (£m)

Direct

2,489
885
25.6
542

Indirect

2,072
1,091
43.9
260

Induced

1,568
795
38.2
582

Total

6,129
2,771
107.7
1,384

Source: CEBR (2017) 167

Estimates for direct, indirect and induced employment supported by the sector are given in Table 15,
applying the multipliers estimated by CEBR to the annual estimates from the BM survey data. These
estimates, from the BM data, are slightly higher than those presented in the CEBR study. It is estimated
that the recreational boating sector supports a total of 143,000 jobs in the UK, through direct, indirect
and induced effects - the overall impact is estimated to be four times higher than direct employment in
the sector.
Table 15.

Estimated economic contribution of the UK recreational boating sector Employment (FTE)
2010

Direct

Indirect

Induced

Total

165
166
167

37,580
64,637
55,994
158,210

2011

35,357
60,815
52,683
148,855

2012

34,749
59,769
51,777
146,295

2013

33,735
58,025
50,266
142,026

2014

36,662
63,059
54,627
154,348

2015

33,341
57,346
49,677
140,364

2017

33,925
58,351
50,548
142,824

Source: ICF estimates based on CEBR and BM data

CEBR (2017) The economic contribution of the UK Marine industry. A report for Maritime UK. September 2017.
ibid
ibid
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Sector GVA has been estimated by applying the estimates of productivity per job used in the CEBR
report, as well as the same ratios for indirect and induced effects. Estimates are given in Table 16.
Overall, the contribution of the recreational boating sector is estimated at £1.5 billion directly, and £4.7
billion in total.
Table 16.

Estimated economic contribution of the UK recreational boating sector - GVA (£m)
2010

Direct

Indirect

Induced

Total

1,787
2,198
1,608
5,593

2011

1,627
2,001
1,464
5,093

2012

1,728
2,126
1,555
5,410

2013

1,613
1,983
1,451
5,047

2014

1,507
1,854
1,356
4,717

2015

1,152
1,417
1,037
3,605

2017

1,508
1,855
1,357
4,721

Source: ICF estimates based on CEBR and BM data

Pugh (2008) 168 applied different definitions and data sources to those used in this report, estimating
GVA for marine leisure and tourism (including the wider tourism sector) at £3.3 billion in 2005/06. This
included direct GVA for specialist marine leisure services of £188 million. Boat building was estimated
to support GVA of £311 million in 2004.

Economic benefits of boating tourism
As well as the contribution that the boating sector makes through the supply of goods and
services, it also provides wider economic benefits to the tourism sector.
A study by ICF for British Marine in 2013 estimated that expenditures associated with
participation in boating and watersports totalled £3.6 billion in 2012/13, accounting for 3.2%
of all tourism expenditure in the UK. This comprised boating tourism expenditures of £600
million (e.g. marinas and moorings, boat hire, charter, rental, sailing schools / training, and
passenger boats) and wider tourism expenditures of £3.0 billion (e.g. expenditures on food,
drink, accommodation and travel associated with boating trips).
These expenditures were estimated to support:


Approximately 96,000 FTE jobs in the UK economy, through direct and indirect
effects.



More than £3.7 billion of GVA in the UK economy, taking account of all direct and
indirect effects.

The study estimated that, for every job directly employed in the core boating tourism sector,
there are an additional 10 jobs supported in the wider economy through the direct and
indirect effects of expenditures of boaters and boating tourism businesses. Similarly, the
overall GVA contribution of UK boating tourism is 14 times larger than the core boating
tourism industry, when all direct and indirect effects are included.
Source: ICF (2013) Economic Benefits of UK Boating Tourism. Report to British Marine Federation.

168

David Pugh, for The Crown Estate (2008), Socio-economic indicators of marine-related activities in the UK economy
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9.5 Social contribution
The recreational boating sector provides a range of social benefits to participants and local
communities:








Health and well-being - Boating provides a range of benefits for physical and mental health,
providing exercise, fresh air, technical challenges and opportunities for relaxation and social
engagement.
Community benefits - Marinas and boating clubs play an important role as social hubs,
providing a focus for regular social interaction among members and berth holders, through
club facilities and social events. Many sailors and boaters frequent clubs and marinas not just
to participate in activities but also for the social attraction they provider.
Regeneration - Marina developments can help to regenerate neglected urban and rural areas
and provide a new community focus, a new social hub and a new destination for tourist activity
(including visiting boaters and non-boating leisure visitors). Most development plans tend to
combine multiple facilities and attractions on site to benefit local communities as well as visiting
boaters. For example, marina developments are often accompanied by housing, hotels,
restaurant and retail facilities. Modern multi-function marinas generate new jobs (an estimated
0.3 jobs per berth, according to ICOMIA), create new, attractive spaces for retail and real estate
business, provide attractions for both boating and non-boating tourists and locals, driving-up
incomes among local business and tax revenues for the local authority that are recycled in the
local economy.
Employment and skills. The leisure, small commercial and superyacht industry provides diverse
career opportunities, being at the forefront of innovation, pioneering new technology, world
renowned craftsmanship and a world leader in design.

Employment and skills - Berthon and Princess Yachts
Berthon (based in Lymington) and Princess Yachts (based in Plymouth) are relatively large
employers for their local area. Both companies have successful apprenticeship training
programmes linked to local colleges, supporting careers/skills development in the local
community.
Berthon is a multi-function boatyard, providing marina berthing and facilities, boat
brokerage and retail services, and boat refit and repair facilities. The latter form the main
focus of Berthon’s work, which specialises in the refit and repair of RNLI lifeboats and sailing
and motor yachts. The company has 89 FTE employees, including 24 apprentices. Further
details are provided on the company’s website.
https://www.berthon.co.uk/aboutberthon/apprenticeships/ and http://ioee.uk/think-enterprise-issue-20/ - page 14
Princess Yachts is one of the UK’s premier yacht builders, one of the top 20 global superyacht
builders and a leading, internationally-recognized luxury yachting brand. The company has
2069 FTE employees, including 58 apprentices, making it a major local employer.
https://semta.org.uk/pdf/Princess-Yachts.pdf
Source: Data provided by British Marine
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Participation in boating
Boating provides a range of benefits for physical and mental health, providing exercise, fresh
air and opportunities for relaxation and social engagement.
Almost 4 million adults across the UK took part in some form of boating activity in 2017, some
7.4% of the adult population. Participation was higher than in any year since 2002, when the
Watersports Participation Survey began. A total of 16.3 million people took part in some form
of watersport related activity, including visiting a beach, coastal walking, outdoor swimming,
angling or surfing.
Canoeing is the most popular and fastest growing form of boating activity, with 1.9 million
participants (3.5% of the UK adult population) and 80% growth since 2007. There is a
narrowing trend in rates of participation in boating between males (9%) and females (6%).
Levels of participation in boating activities among the over 55s reached a record high, at
758,000 (4.3% of adults in this age group). 2.6% of the population owns a boat, with highest
levels of ownership for canoes.
Sources: Arkenford (2017) Watersports Participation Survey - Summary Report,
http://www.healthfitnessrevolution.com/top-10-benefits-sailing/, https://www.nhs.uk/news/mental-health/greenexercise-and-mental-health/

Mental health and wellbeing benefits
The research conducted through the ‘Blue Gym’ initiative indicates that access to and
recreation in marine and coastal environments can have positive effects on mental wellbeing,
such as leading to greater feelings of happiness, as well as promote physical activity and
health.
Charities such as ‘Sea Sanctuary’ - the first National Health Service (NHS) commissioned
charity for psychological support - draw on these links, as well as the personal challenge that
learning to sail can present to people. They off 4-day therapy-based residential trips aboard
an 85 ft gaff rigged ketch, for people with long-term mental illness to those wanting to
improve their mental wellbeing or de-stress.
Sources:
White, M. P., Depledge, M.H., Wheeler, B.W., Fleming, L.E.F., 2016. The ‘Blue Gym': What can blue space do for you
and what can you do for blue space? Journal of the Marine Biological Association of the UK, 96 (1), 5-12
Sea Sanctuary website. https://www.seasanctuary.org.uk/
RYA. Sailing towards mental health. https://www.rya.org.uk/programmes/rya-sailability/news-events/enewsletters/foghorn-winter-2016/Pages/sailing-towards-mental-health.aspx

ABPmer, February 2019, R.3060

| 64

Study of the Socio-economic Benefits of Marine Industries

Seabed User and Developer Group

Contribution of recreational boating to regeneration in Weymouth and Portland
Weymouth Bay and Portland Harbour offer some of the best and safest sailing waters in the
UK, with clean winds, minimal tides and little shipping traffic. However, the area has suffered
from a declining and outdated traditional tourism industry, making it a priority for
regeneration.
Weymouth and Portland were selected as the host venue of the London 2012 Olympic and
Paralympic sailing events. This attracted large scale investment to the area, and helped to
enhance its reputation, providing a major catalyst for regeneration. Major investments
included:


Approximately £80 million overall investment in the Olympic venue at Osprey Quay;



A new £25 million marina and marine workshops;



£116 million investment in the relief road & transport links; and



£4 million investment in new bus services, bus stops and real-time bus and car park
information.

These major investments helped to change perceptions of the local area, promote activitybased tourism, increase the quality of the local tourism product, attract higher value visitors,
and enhance revenues in the local economy.
There have been a range of legacy investments. Visit Britain has promoted Weymouth and
Portland internationally for watersports and outdoor activities. Enhanced facilities and
infrastructure have been provided at Weymouth Harbour including pontoons, marine
equipment, showers and a harbour reception. A new, accredited sailing school and
windsurfing training centre has been developed. A ‘Sail for a Fiver’ scheme has been
introduced to encourage young people to participate in sailing activities. There have been
additional investments in sports and leisure, cycling and walling infrastructure, green spaces,
seafront heritage regeneration and upgraded tourist accommodation.
Source: ICF (2013) Economic Benefits of UK Boating Tourism. Report for British Marine Federation.
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10 Socio-Economic Benefits of Subsea Cables
10.1 Headlines at a glance
Direct GVA:

Unknown*

Direct Employment:

Unknown*

Trend since 2008:

It is difficult to estimate the scale of the sector and recent trends given the
lack of data on activities within the sector and the difficulties in defining
the sector using SIC codes. Findings suggest that the sector is expanding,
driven by ever growing levels of demand for telecommunications and
energy and growth in the wider market for manufacturing and installing
fibre optic and power cables.

Key points:










*

The future of the UK’s digital economy and energy needs is dependent on
the ability to provide and maintain subsea cables.
Subsea telecommunications cables are estimated to have facilitated £63bn
of activity in the UK’s digital economy, by providing access to international
communications.
Subsea power cables are estimated to have facilitated £2.8bn of activity, in
the electricity industry by providing access to electricity imports and
supporting the development of renewable energy.
The economic contribution of the core subsea cable sector (i.e.
manufacture, installation, repair and maintenance of cables) is considerably
smaller than these wider benefits.
The sector delivers significant wider social benefits in terms of improved
skills, health and benefits for communities, primarily as a result of facilitating
access to international websites, businesses and information, providing
greater resilience and security of the UK’s energy supply, and supporting the
development of renewable energy production.

ESCA does not produce or publish any data on relevant metrics on the scale and value of activities such as
investment, turnover or employment and this would only be available from individual companies. Consequently,
no estimates of direct economic value or employment for this sector are presented in the report, although it is
clear that the indirect and social benefits are considerable.

10.2 Sector definition
This sector relates to submarine power interconnectors (offshore electricity transmission networks) and
submarine telecommunication cables. The offshore electricity networks sector is concerned with the
transmission of power through submarine cables. These include international and national links among
the islands of the UK and with Europe (termed here as interconnectors). Submarine telecommunication
cables carry telephone calls, internet connections and data as part of national and international data
transfer networks utilised for the majority of international communication transmissions. These cables
service many other industries such as finance, commerce and media both nationally and internationally.
Cables can be classified into short-distance and long-distance cables.
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10.3 Sector overview
Submarine cables are of critical importance to the UK for both the transmission of power and for
telecommunications. The future of the UK’s digital economy and energy needs is dependent on the
ability to provide and maintain subsea cables.
The first international submarine cable was laid across the English Channel between the UK and France
in 1850. This was followed by the first installation of a trans-oceanic cable, between Ireland and
Newfoundland, in 1858. These early submarine cables were telegraph cables, while telephony cables
were introduced in the 20th century. These have now been succeeded by fibre optic cables, the first of
which was installed across the English Channel in 1986 to link the UK and Belgium. The first transoceanic fibre-optic cable was installed in 1988 and this became the point at which submarine cables
were able to outperform satellites in terms of the volume, speed and economics of data and voice
communications. Around 97% of the world’s communications are now transported around the world
via fibre optic submarine cables, with only 3% being carried via satellite. As a result, internet use,
telephone calls, emails and television are all reliant on submarine cables. 169
The first submarine power cable was laid across the Isar River in Bavaria in 1811. Early cables were very
restricted in length and capacity and were limited to river and estuary crossings. Technological
developments and design improvements have increased the operating capacity and the length of
submarine power cables such that they are now capable of stretching for hundreds of kilometres. The
importance of submarine cables has also been increasing over time. A key use 170 is providing interconnector cables to move energy freely across Europe, thereby ensuring security of supply, but also
helping to reduce the incidence and scale of price spikes and smoothing the supply and demand
timelines.
Submarine telecommunication cables are usually laid directly on the sea floor in deep water, but are
usually protected when the water is shallow enough for cables to be damaged by anchors, fishing or
any other marine activities. However, cables still get damaged - there were 37 cable faults reported
around the UK continental shelf during 2013. 171 For subsea power cables where possible, and necessary,
the preferred option is to bury the cables under the seabed 172.
This section is focused on the manufacture, installation, operation and maintenance of submarine cables
and their associated facilities, such as sub-stations. The UK is a submarine cable hub, with many cables
linking with, and landing in, the UK. These cables link the UK with the US, Canada, Iceland and mainland
Europe. Most subsea cable landing points are located in South West England, while there are also
concentrations of landing points in the North West and East of England, Scottish Islands and Northern
Ireland. Other landing points for subsea cables are located in the South East and North East of England,
the north and south Wales coast, and the East of Scotland. Interconnector landing areas are primarily
driven by the location in which a development secures a connection agreement from National Grid.

169

170

171

172

Subsea Cables UK (2016) Submarine Telecommunications Cables. Available at:
https://www.escaeu.org/articles/submarine-telecommunications-cables/
Submarine power cables are also used for transporting energy back to the UK mainland from offshore renewable
energy projects such as wind, wave and tidal installations. However the economic value of this is included within the
analysis of the wind energy and wave and tidal energy sector analyses.
Subsea Cables UK (2016) Submarine Telecommunications Cables. Available at:
https://www.escaeu.org/articles/submarine-telecommunications-cables/
https://www.escaeu.org/articles/submarine-power-cables/
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10.4 Economic contribution
There is no data on the scale and value of activities in the UK subsea cable sector. ONS data is
insufficiently disaggregated to enable subsea cable activity to be reported 173, and the industry does not
produce or publish any data on relevant metrics such as investment, turnover or employment.
The market is complex and telecommunication subsea cables are typically owned by
telecommunications companies in the private sector, with a range of individual and shared ownership
structures. Some cables in UK waters are owned, or part-owned, by UK companies, while others are
owned by non-UK companies. Similarly, UK companies own many cables located beyond UK waters.
Given these difficulties, Pugh (2008) 174 estimated the value of subsea cables as being 10% of the total
value of the telecommunications sector - based on data indicating that 10% of all telephone calls were
international calls. Given the complexity in today’s market (e.g. the significance of data services
compared to voice (telephone), the used of fixed internet, fixed voice and mobile voice and data
services), this methodology is not considered sufficiently robust to produce a credible estimate.

10.5 Social contribution
Employment: This sector not only directly supports employment within the UK subsea cables sector
and its supply chain but also indirectly supports employment in all sectors and communities across the
UK, by providing international telephone and internet activities and access to power for many
businesses and households. Many of these jobs are directly supported by subsea cables and the benefits
that they provide for UK businesses and would not exist in the absence of subsea cables. The wider
social and economic impacts are described in more detail in the box below.
Average income: The ASHE includes the manufacture of subsea power and telecommunications cables
within the much wider ‘manufacture of electrical equipment’ sector (SIC 27). These are relatively low
value activities with a median gross annual pay of just over £27,000 and a mean figure of £32,000. In
contrast, the activities associated with installation, maintenance and repair of subsea cables are likely to
be relatively high value jobs, given the technical skills required in addition to the dangers of working at
sea and the time that employees have to spend away from home. The ASHE combines this sector within
the wider civil engineering sector (SIC 42), which has a median gross annual pay of £34,000 and a mean
figure of £39,000. These are significantly higher than the average gross annual pay across the whole UK
economy of £29,000 (median) and £35,000 (mean). 175
Skills: The manufacture, installation and repair of subsea cables is highly skilled work, much of which
takes place in challenging conditions out at sea and is therefore dependent on having a workforce with
the necessary skills. The provision of subsea communications cables will also have an indirect impact on
skills by providing access to online training courses and skills development opportunities.
173

174
175

ONS data is broken down by relevant industrial subsectors, although the data covers terrestrial as well as marine
related activities and it is not possible to use the data to disaggregate the two. The manufacture and installation of
subsea cables is likely to be included in the following SIC codes:
•
SIC 27.31 - Manufacture of fibre optic cables;
•
SIC 27.32 - Manufacture of other electronic and electric wires and cables; and
•
SIC 42.22 - Construction of utility projects for electricity and telecommunications (including long-distance
communication and power lines).
The combined turnover of these sectors is estimated by the ABS to have totalled approximately £5.2 bn in 2016,
although the marine component of this is not known.
David Pugh, for The Crown Estate (2008), Socio-economic indicators of marine-related activities in the UK economy
ONS (2018) Annual Survey of Hours and Earnings - Table 16: Industry (4 digit SIC). Available at:
https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/earningsandworkinghours/datasets/industry4di
gitsic2007ashetable16
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Community: The subsea cables industry offers significant social benefits for communities across the
UK, in terms of providing quick and reliable access to international websites and communications,
providing access to energy from overseas, thereby reducing the risk of blackouts. Other social and
community benefits are described in more detail in the boxes below.

Wider social and economic benefits of subsea telecommunications cables in the UK
Subsea cables deliver significant benefits well beyond the economic contribution of the UK
subsea cables sector.
In terms of communications, and as stated above, subsea cables transport nearly all (97%) of
global communications around the world and are therefore an enabler for all commercial and
household activities that make use of the internet. This delivers commercial benefits by
allowing businesses and sectors to connect and trade, and deliver social benefits for individuals
through access to information and services that would otherwise not be available to them.
Subsea telecommunications cables also provide benefits for businesses and households by
providing a faster, more reliable and better quality digital communications. This in turn
facilitates greater effectiveness and efficiency as well as providing improved opportunities for
international connections and communications.
The wider economic value of the UK subsea telecommunications cables is estimated by Elliott
et al (2016) by considering its role in facilitating the UK’s internet economy, estimated to be
worth £180bn in 2015. Given that 36% of UK internet traffic is international and 97% of
international traffic uses subsea cables, the wider economic value facilitated by subsea
telecommunications cables is estimated to have contributed £63bn to the UK economy in
2015.
Source: Elliott, C., Al-Tabbaar, O., Semeyutin, A., and Njoya, E.T. (2016) An Economic and Social Evaluation of the UK
Subsea Cables Industry. University of Huddersfield. A report commissioned by Subsea Cables UK and The Crown
Estate. Available at: https://www.escaeu.org/download/?Id=363&source=documents

Health: The UK subsea cables sector delivers indirect health benefits for the UK population in a variety
of different ways. For example, subsea telecommunications cables provide households and health
professionals with access to important and innovative health and medical information from overseas,
as well as access to online services. Subsea power cables provide health benefits by supporting an
increased security of the UK’s energy supply and thereby reducing the risk of health issues caused by
blackouts and loss of heating. The use of subsea cables for offshore renewable projects also delivers
health benefits by facilitating the development of clean energy and the resulting benefits in terms of
reduced pollution.
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11 Future Trends in Sector Activity
Future scenarios were developed and applied to the SUDG marine sectors to demonstrate the potential
for sector growth over the next twenty years (2019-2038). As described in Sections 3 to 10, each sector
provides a range of social and economic benefits to society. The purpose of employing more than one
future scenario is to demonstrate the potential range of societal benefits which could arise from these
sectors over the next twenty years under alternative possible futures, driven by Governmental and
societal priorities.
The three future scenarios (Business as usual, Nature at Work and Local Stewardship) are described in
detail in Section 2.3.

11.1 Application of scenario to the SUDG marine sectors
Future levels of sector activity, and associated socio-economic benefits, will be influenced by key
‘drivers’, for example, Government policy, market demand, global prices, investment and technological
developments. The drivers which are considered likely to influence the SUDG industry sectors are
indicated in Table 17.
The influence of the drivers on each sector will vary under the three future scenarios: Business as Usual,
Nature at Work and Local Stewardship. The projected sector activity under each scenario is designed
to enable comparison of sector activity (and associated socio-economic benefits) under different
Governmental and societal priorities. The projections under each hypothetical scenario are indicative
only and based on judgement regarding the relative importance of key drivers under each scenario and
the recent trends in activity described in Sections 3-8.
Some industry sectors have published their own projections of future activity. These were used to inform
our scenario-based projections, if the underlying assumptions were consistent with those of the
hypothetical scenarios being explored. If this was not the case, the sector projections are also reported
for comparison.
The key influences and sector projections under each scenario are described in Sections 11.2 to 11.9.
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11.2 Offshore wind energy
The key influences in all future scenarios are considered to be climate change and policy (in relation
to binding targets for emissions), energy security (in relation to the continued development of
renewables to ensure a mix of energy sources), restrictions in other sectors (for example, as coal and
nuclear power stations close), technological developments (resulting in improved efficiency of energy
generation and cost reduction for developments) and availability of future lease areas.
Indicative examples of the growth of the sector (in terms of GW capacity) in 2038 under each scenario
are shown in Figure 14. The scenarios drew on Celtic Seas Partnership (2016) 176.
Under Business as Usual, all existing projects in the planning and early concept stage in 2018 are
progressed (see Section 3.3). Additional capacity is consented within new ‘deep water’ areas in Scotland
and additional lease rounds in the UK. Under Nature at Work, additional growth of the sector is achieved
as increased efficiency of energy production enables changes in device size and spacing which enables
development to occur in sites previously considered unsuitable (i.e. previously abandoned sites). The
increased growth of the sector in this scenario, compared to Business as Usual, results in an increase in
the economic (e.g. jobs, income, skills), social (e.g. decreased energy costs, increased living standards)
and environmental benefits (reduced emissions and air pollution with subsequent health benefits)
described in Section 3. Under Local Stewardship, significant growth in onshore community renewables
reduces the requirement for large offshore wind farms and hence there are less associated economic,
social and environmental benefits relative to the Business as usual and Nature at Work Scenarios. The
projected sector growth under Business as Usual is comparable to that in the UK offshore wind industry’s
2030 Vision 177, in which capacity increases to 30GW by 2030.

Figure 14.

176

177

Indicative offshore wind operational capacity in 2038 under the three future
scenarios

Celtic Seas Partnership, 2016. Future Trends in the Celtic Seas, Scenarios Report, ABPmer Report No. R.2584d. A
report produced by ABPmer & ICF International for Celtic Seas Partnership, August 2016
https://www.renewableuk.com/news/391723/UK-Offshore-Wind-Industry-Reveals-Ambitious-2030-Vision.htm
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11.3 Tidal stream, tidal range and wave energy
The key influences in all future scenarios are considered to be climate change, energy security (in
relation to the continued development of renewables to ensure a mix of energy sources), technological
developments (leading to increased efficiency of energy generation and decreased costs),
funding/investment (enabling further development and deployment of these technologies),
restrictions in other sectors (for example, as coal and nuclear power stations close), and availability
of future lease areas.
Indicative examples of the growth of the sector (in terms of MW capacity) in 2038 under each scenario
are shown in Figure 15. The scenarios drew on Celtic Seas Partnership (2016) 178.
Under Business as Usual, sector growth is relatively limited due to the focus on energy generation from
the established technologies of nuclear and offshore wind. Under Nature at Work, growth in this sector
is maximised in recognition of the environmental, economic and social benefits development of this
sector brings (as described in Section 4), in-particular with regard to regenerating deprived coastal areas
where other economic development opportunities are limited. The projected capacity represents a
doubling of the growth rate of wave and tidal stream energy generation compared to the Business as
Usual scenario and the development of a medium size tidal lagoon. Under Local Stewardship, there is
less central funding and hence lower overall growth of this sector, however, there is increased interest
in the development of small-scale tidal lagoons (this scenario assumes two are developed) in relation
to local benefits from flood protection, local energy supply, job creation and associated opportunities
for recreation and other marine sectors (e.g. aquaculture).

Figure 15.

Indicative wave and tidal energy capacity in 2038 under the three future scenarios

In 2013, the Government estimated that wave and tidal stream energy have the potential to meet up to
20% of the UK’s electricity demand (at that time), representing a 30-to-50 GW installed capacity, whilst
other studies have estimated the UK’s total theoretical tidal range resource at between 25 and 30 GWs
(BEIS, 2013) 179 (see Section 4.3).
178

179

Celtic Seas Partnership, 2016. Future Trends in the Celtic Seas, Scenarios Report, ABPmer Report No. R.2584d. A
report produced by ABPmer & ICF International for Celtic Seas Partnership, August 2016.
BEIS (2013) Wave and tidal energy: part of the UK's energy mix. An explanation of the energy-producing potential of
wave and tidal stream energy in the UK. https://www.gov.uk/guidance/wave-and-tidal-energy-part-of-the-uksenergy-mix
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11.4 Oil and gas
The key influences in all future scenarios are considered to be climate change and policy (in relation
to targets for emissions and lower carbon energy contribution), technological development and
energy security (relating to the extent of development of lower carbon energy sources), global
markets/oil prices (relating to profitability) and funding/investment (for exploration and bringing
new discoveries online).
Indicative examples of the growth of the sector (in terms of billions of barrels of oil equivalent per day)
in 2038 under each scenario are shown in Figure 16. The scenarios drew on Oil and Gas UK Economic
Report 2018 180and Celtic Seas Partnership (2016) 181.
Under Business as Usual, oil and gas continue to be a significant energy source over the next 20 years.
Overall gas production remains relatively stable while current trends of decreasing oil production
continue (falling to around 0.5 million barrels of oil per day 182), with fewer new discoveries coming
online. Under Nature at Work, oil and gas are less favoured as an energy source due to the prioritisation
of energy production from offshore renewables. As a result, under this scenario there is less investment
for exploration, fewer new discoveries coming online and sharper rates of decline in oil and gas
production and decommissioning of older fields compared to Business as Usual. Social impacts (such
as loss of employment) is negated to an extent through further development of the CCS and offshore
renewables sectors under these scenarios, which helps to diversify regional economies previously reliant
on the Oil and Gas sector. Under Local Stewardship, energy security is maintained by increasing oil and
gas production in some regions due to the lower level of renewable developments in some areas. Hence
there is a slower rate of decline of oil and gas production compared to Business as Usual and Nature at
Work and the potential development of exploration licence blocks and new blocks offered in further
rounds.

Figure 16.

Indicative oil and gas production in 2038 under the three future scenarios

The Oil and Gas Industry’s Vision 2035 states that if a Maximum Economic Recovery Strategy is
implemented, the UKCS can continue to produce at least 1 million barrel of oil equivalent in 2035 183.
180
181

182
183

Oil and Gas UK, 2018. Economic Report 2018.
Celtic Seas Partnership, 2016. Future Trends in the Celtic Seas, Scenarios Report, ABPmer Report No. R.2584d. A
report produced by ABPmer & ICF International for Celtic Seas Partnership, August 2016.
Based on production levels ‘if no intervention’ as stated in Oil and Gas UK Economic Report, 2018.
Oil and Gas UK, Economic Report 2018: https://oilandgasuk.cld.bz/Economic-Report-2018
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11.5 CCS
The key influences in all future scenarios are considered to be climate change (driving the need to
incorporate this technology into Government’s clean growth strategy), policy (including relating to
targets set for carbon capture) and funding/investment.
Indicative examples of the growth of the sector (in relation to the volume of CCS in MtCO2/year) in
2038 under each scenario are shown in Figure 17. The scenarios drew on Summit Power (2017) 184, which
presented future scenarios for development of CCS on the east coast of the UK.
Under Business as Usual, sector growth is the lowest of the three scenarios, due to a limited
funding/investment, which delays the deployment of CCS into the mid-2030s, resulting in a relatively
low CO2 capture capacity in 2038. Under Nature at Work, growth in this sector is maximised in
recognition of the environmental, economic and social benefits that development of a UK CCS network
brings (as described in Section 6). Under this scenario, the first UK CCS projects are operating by the
mid-2020s, enabling CCS deployment at scale from the 2030s onwards. Under Local Stewardship. there
is less central funding/investment resulting in deployment of CCS at the start of the 2030s, resulting in
lower overall carbon capture capacity compared to Nature at Work, although there is greater
development and growth of the sector compared to the Business as Usual scenario due in-particular to
recognition of the social benefits (employment, income, skills) of CCS developments to communities
and regional economies.

Figure 17.

184

Indicative carbon capture capacity in 2038 under the three future scenarios

Summit Power (2017) Clean Air-Clean Industry-Clean Growth: How carbon capture will boost the UK economy. East
coast UK carbon capture and storage investment study. Available online: http://www.ccsassociation.org/news-andevents/reports-and-publications/clean-air-clean-industry-clean-growth/
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11.6 Marine aggregates
The key influences in all future scenarios are considered to be construction demand (requiring an
increased supply of primary aggregates), availability of new permitted reserves for land-based sand
and gravel resources and climate change (requiring use of marine aggregates for beach recharge and
sandscaping).
Indicative examples of the growth of the sector (in relation to extraction volumes) in 2038 under each
scenario are shown in Figure 18. The scenarios drew on MPA (2017) 185 and Celtic Seas Partnership
(2016) 186).
Under Business as Usual, sector growth is in line with OBR GDP growth projections, which influence
construction activity (including for national and regional infrastructure projects) and hence demand for
primary aggregate. The increase in marine aggregate production under Nature at Work relates to
national infrastructure projects to support low carbon energy production (e.g. additional nuclear new
build power stations), and the increased use of marine aggregate for beach recharge to protect coastal
communities from flooding/erosion. Under Local Stewardship, the increased production compared to
Business as Usual relates to local infrastructure / energy projects (e.g. tidal lagoons) for the provision of
regional energy security and employment, as well as increased use of marine aggregate for beach
recharge to protect coastal communities. Under all scenarios, marine aggregates comprise a larger
proportion of the overall supply of construction aggregates, as the replenishment of land-based sand
and gravel reserves via new permitted reserves) continues to decline 187.
The maximum annual production volume projected under the Nature at Work scenario (30 Mt) is
approximately in line with a hypothetical future scenario explored in MPA (2017), in which the total
aggregates supply continues to increase to meet future demand, with an increased component of
marine sand and gravel of 34 Mt in 2030.

Figure 18.

185
186

187

Indicative marine aggregate production in 2038 under the three future scenarios

Minerals Products Association, 2017. Long-term aggregates demand and supply scenarios, 2016-30.
Celtic Seas Partnership, 2016. Future Trends in the Celtic Seas, Scenarios Report, ABPmer Report No. R.2584d. A
report produced by ABPmer & ICF International for Celtic Seas Partnership, August 2016.
MPA, 2018. AMPS 2018: 7th Annual Mineral Planning Survey Report. Available online:
https://mineralproducts.org/documents/AMPS_2018.pdf
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11.7 Ports dredging and disposal
The key influences in all future scenarios are considered to be economic growth (globally and
nationally), global seaborne trade and growth of other marine sectors in the UK (particularly the
offshore renewable sector under Nature at Work).
Indicative examples of the growth of the sector (in terms of direct GVA) in 2038 under each scenario are
shown in Figure 19. The scenarios drew on Celtic Seas Partnership (2016) 188 and Maritime 2050 189, which
detailed key influences on future sector growth and forecast that, in the long term, overall port freight
traffic will grow by 39% by 2050.
Under the Business as Usual scenario, sector growth has been assumed to be in line with OBR growth
projections. Under Nature at Work, there is additional expansion and change of infrastructure
(diversification) to support the increased growth of the offshore renewable sector and increased levels
of oil and gas decommissioning under this scenario. Under Local Stewardship, there is overall slower
sector growth due to lower levels of economic growth (it is assumed that growth rate 50% lower).
However, although there is slower growth of larger ports due to slower increase in international trade,
there is relatively faster growth of smaller ports due to more regional traffic and trade and diversification
of ports occurs to adapt to the change in demand.

Figure 19.

188
189

Indicative direct GVA for ports, dredging and disposal in 2038 under the three future
scenarios

Ibid
Department for Trade, 2019. Maritime 2050: Navigating the future. Available online:
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/772805/maritime2050-executive-summary.pdf
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11.8 Recreational boating
The key influences in all future scenarios are considered to be economic growth (increasing people’s
expendable income for recreational activities), funding/investment in the delivery network (i.e.
slipways, marinas) and the health of the environment (encouraging recreational activity in the marine
environment).
Indicative examples of the growth of the sector (in terms of direct GVA) in 2038 under each scenario are
shown in Figure 20. The scenarios drew on British Marine (2017) 190 and Celtic Seas Partnership (2016) 191.
Under Business as Usual, participation in the leisure boating sector 192 continues to decline due to
changes in population demographics (e.g. younger generation have less expendable income to spend
on boats, club membership etc.). Under Nature at Work, the declining participation reversed through
improving and expanding the delivery network (i.e. marinas, slipways), along with other sector initiatives
(e.g. shifting to a ‘pay and play’ model to appeal to younger generation) in recognition of the
regeneration benefits of the sector to coastal communities and the health and wellbeing benefits
associated with the activity. Under Local Stewardship, participation in the activity remains steady
through local improvements and expansion of the delivery network (i.e. marinas, slipways), along with
other sector initiatives (as per Nature at Work).

Figure 20.
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Indicative direct GVA for recreational boating in 2038 under the three future
scenarios

British Marine (2017) Futures Project Booklet. Available online at:
https://www.britishmarine.co.uk/Resources/Publications/2018/January/Leisure-Boating-and-Watersports-Futures
Celtic Seas Partnership, 2016. Future Trends in the Celtic Seas, Scenarios Report, ABPmer Report No. R.2584d. A
report produced by ABPmer & ICF International for Celtic Seas Partnership, August 2016.
Includes recreational activities undertaken in medium and large sailing vessels, yachts, powerboats and motorboats.
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11.9 Subsea cables
11.9.1 Power interconnectors
The key influences in all future scenarios are considered to be the growth of other sectors resulting
in increased offshore network transmission capacity requirements, energy security (in relation to
development to secure energy transmission) and technological developments (in relation to increased
cable capacity).
As no quantitative data was presented in Section 10, only qualitative descriptions of possible sector
growth under the three future scenarios are presented below. These scenarios drew on themes from
National Grid (2018) 193 future energy scenarios.





Under Business as Usual there are more export cables from renewable energy developments
and an increase in capacity of the offshore transmission network (compared to current capacity)
to meet energy demand and security requirements;
Under Nature at Work the growth of this sector is increased compared to Business as Usual,
to support the expanded renewable energy sector and nuclear sector;
Under Local Stewardship there is lower requirement for growth in the offshore transmission
network due to expansion in community renewables (including onshore wind).

11.9.2 Telecommunication cables
The key influences in all future scenarios are considered to be market/consumer demand which
continues to increase as the population increases and technological developments (in relation to
increased data capacity and speed).
Activity within this sector has been considered unlikely to vary between possible future scenarios given
the importance of this sector in underpinning global and national communications, information and
data transfer. Under all three scenarios, it has been assumed that the data capacity of cables increases
to facilitate the delivery of a network that can deliver the growing population’s communication,
education and business needs.

193

National Grid 2018. Future energy scenarios in five minutes. July 2018.
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12 Use of Natural Capital and Ecosystem
Services
This section presents the positive and negative impacts on relevant natural capital assets and ecosystem
services for each marine sector. The magnitude of the impacts is based on the rating scale described in
Section 2.4. The rationale and evidence base which has informed the judgements on impact significance
is described for each sector/sub-sector.

12.1 Offshore wind
The main impacts on natural capital and ecosystem services for the offshore wind energy sector is
presented in Figure 21.
Assets: Electricity generation using offshore wind turbines harnesses a renewable resource using other
capital assets in the form of marine infrastructure, vessels and ports and harbours. Commercially viable
offshore wind resources are widely distributed throughout UK seas. There is currently around 7.9 GW
of operational OWF capacity in UK seas with formal rights for a total of 31.8 GW of installed capacity 194.
Benefits: The supply of electricity from offshore wind will make an increasing contribution to UK
electricity supply over the coming decades and hence provide a major benefit in term of fuel/energy. It
will also provide a major positive benefit through contributing to climate regulation as part of the UK’s
Clean Growth Strategy 195.
Impacts on natural capital assets and ecosystem services: Offshore wind electricity generation causes
negative impacts to seabed habitats and associated species such as fish and shellfish both through the
construction and presence of marine infrastructure 196. This has the potential to affect wild capture
fisheries and shellfisheries and wider lifecycle maintenance, habitat and gene pool protection. However,
these impacts are minimised through the marine licensing system and are generally very localised 197
and hence have been judged to be minor.
Where offshore wind farms are constructed using percussive piling this has the potential to injure or
disturb sensitive marine wildlife, particularly marine mammals and fish 198. Again, such impacts are
minimised through the marine licensing system and hence have been judged to be minor. Operational
windfarms pose a potential risk to seabirds as a result of mortality caused by collision with the moving
turbine blades, and avoidance responses may result in displacement from key habitat or increase
195

195

196

197

198

HM Government (2017). The Clean Growth Strategy. Leading the way to a low carbon future. October, 2017.
Amended April 2018. Available at:
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/700496/cleangrowth-strategy-correction-april-2018.pdf
HM Government (2017). The Clean Growth Strategy. Leading the way to a low carbon future. October, 2017.
Amended April 2018. Available at:
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/700496/cleangrowth-strategy-correction-april-2018.pdf
OSPAR Commission (2008). Assessment of the environmental impact of offshore wind-farms. Available at:
https://www.ospar.org/documents?d=7114
MMO (2014). Review of post-consent offshore wind farm monitoring data associated with licence conditions. A report
produced for the Marine Management Organisation, pp 194. MMO Project No: 1031. ISBN: 978-1-909452-24-4.
Available at: https://www.gov.uk/government/publications/review-of-environmental-data-mmo-1031
Bailey, H., Brookes, K.L. & Thompson, P.L. (2014). Assessing environmental impacts of offshore wind farms: lessons
learned and recommendations for the future. Aquatic Biosystems 2014, 10:8. Available at:
http://www.aquaticbiosystems.org/content/10/1/8
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energetic costs 199 200. Recent evidence from intensive monitoring of collisions and avoidance behaviour
at Thanet OWF indicates that collision risk may have been overestimated by existing collision risk
models 201 . As such, this impact has been judged to be minor.

Figure 21.
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The main impacts of offshore wind energy on natural capital and ecosystem services

Ibid
Furness, R.W., Wade, H.M. & Masden, E.A. (2013). Assessing vulnerability of marine bird populations to offshore wind
farms. J Environ Manag 119:56-66.
Skov, H., Heinänen, S., Norman, T., Ward, R.M., Méndez-Roldán, S. & Ellis, I. (2018). ORJIP Bird Collision and Avoidance
Study. Final report - April 2018. The Carbon Trust. United Kingdom. 247 pp. Available at:
https://www.carbontrust.com/media/675793/orjip-bird-collision-avoidance-study_april-2018.pdf
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12.2 Tidal stream, tidal range and wave energy
The main impacts on natural capital and ecosystem services for the tidal stream, tidal range and wave
energy sectors are presented in Figure 22.
Assets: Electricity generation using tidal stream, tidal range or wave energy devices harnesses renewable
tidal or wave energy resources using other capital assets in the form of marine infrastructure, vessels
and ports and harbours. Commercially viable tidal stream energy resources are spatially restricted within
UK seas with the largest resource is located in the Pentland Firth, west coast of Scotland, around
Anglesey, in the Bristol Channel and off the Isle of Wight. Commercially exploitable tidal range energy
is generally restricted to coastal areas on the west coast of Britain in a region between the Solway Firth
and Bristol Channel/Severn Estuary. Commercially viable wave resources are widely distributed
throughout UK seas. The current status of these sectors is described in Section 4.3.
Benefits: The UK’s Clean Growth Strategy recognises that the supply of electricity from tidal stream,
tidal range and wave energy projects has the potential to make an increasing contribution to UK
electricity supply, and hence a positive benefit to fuel/energy, over the coming decades subject to the
technologies becoming cost competitive 202. The current benefits of fuel/energy and climate regulation
have been judged as minor. However, these benefits will increase in magnitude as these sectors become
more established.
Impacts on natural capital assets and ecosystem services: Commercial scale tidal stream, tidal range
and wave energy electricity generation have the potential to cause negative impacts to seabed habitats
and associated species such as fish and shellfish both through the construction and presence of marine
infrastructure 203.
In the case of tidal range projects there is also potential to affect the extent and functioning of intertidal
areas through changes in water levels and physical processes. These impacts have the potential to affect
wild capture fisheries and shellfisheries and wider lifecycle maintenance, habitat and gene pool
protection.
Operational tidal stream and tidal range energy arrays pose a potential risk to fish, marine mammals
and seabirds as a result of mortality caused by collision with the moving turbine blades 204.
As these are currently emerging (nascent) sectors, these potential impacts have not been highlighted in
Figure 22. As the sectors become more established and further capacity installed, impacts will be
minimised through the marine licensing system, would be expected to be localised and hence are likely
to be minor.

202
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HM Government (2017). The Clean Growth Strategy. Leading the way to a low carbon future. October, 2017.
Amended April 2018. Available at:
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/700496/cleangrowth-strategy-correction-april-2018.pdf
Frid, C., Andonegi, E., Depestele, J., Judd, A., Rihan, D., Rogers, S.I. & Kenchington, E. (2012). The environmental
interactions of tidal and wave energy generation devices. Environmental Impact Assessment Review Vol. 32 (1): 133139.
Ibid
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The main impacts of wave and tidal stream energy on natural capital and ecosystem
services
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12.3 Oil and gas
The main impacts on natural capital and ecosystem services is presented in Figure 23.
Assets: Extraction of oil and gas makes use of non-renewable resources as well as using other capital
assets in the form of marine infrastructure, vessels and ports and harbours.
Benefits: The supply of oil and gas from the UKCS to the energy and chemicals industries has provided
and will continue to provide a major benefit in terms of energy and raw material supply for at least the
next 20 years.
Impacts on natural capital assets and ecosystem services: The Oil and Gas Authority (OGA) estimate
for remaining UK recoverable petroleum reserves and resources is in the range 10 to 20 billion barrels
of oil equivalent (boe) 205. This compares to around 45 billion boe extracted from the UK Continental
Shelf (UKCS) over the past 50 years 206. Most of the locations of commercially viable oil and gas resources
are fairly well known and studied. Continued extraction of oil and gas resources will further deplete the
stock of resources and on the regulating services of climate regulation and carbon sequestration,
despite CO2 emissions per million barrels of oil equivalent continuing to decline since 2013 207.
Extraction of oil and gas causes negative impacts to seabed habitats and associated species such as fish
and shellfish both through the construction and presence of marine infrastructure and planned and
unplanned discharges 208. This has the potential to affect wild capture fisheries and shellfisheries and
wider lifecycle maintenance, habitat and gene pool protection. However, these impacts are minimised
through the oil and gas licensing system and are generally very localised and hence have been judged
to be minor.
Exploration for oil and gas using seismic surveys has the potential to injure or disturb sensitive marine
wildlife, particularly marine mammals and fish. Again, such impacts are minimised through the oil and
gas licensing system and are judged to be minor.
Unplanned releases of oil have the potential to cause contamination of the seabed affecting benthic
habitats and species, as well as creating risks of oiling to seabirds. Recovery of affected seabird
populations from the effects of large oil spills can take more than a decade 209. Impacts of oil spills vary
from minor to major depending on the size of the spill. However, because major oil spills are very rare
occurrences, the overall impact on bird populations from oil spills is generally minor.
Impacts on other capital assets: Infrastructure associated with the extraction of oil and gas resources
can have negative impacts on cultural heritage assets as a result of removal of or damage to cultural
heritage resources. The potential for such impacts is minimised through the oil and gas licensing
process. This minor impact is further negated as surveys and research carried out by the oil and gas
industry have contributed significantly to scientific understanding of marine palaeolandscapes and
documentation of finds.
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206
207
208

209

Oil & Gas Authority (2017). UK Oil and Gas Reserves and Resources - as at end 2016. Available at:
https://www.ogauthority.co.uk/news-publications/publications/2017/uk-oil-and-gas-reserves-and-resources-as-atend-2016/
Oil & Gas UK (2018) Economic Report 2018. Available at: https://oilandgasuk.co.uk/economicreport/
Oil and Gas UK (2018) Environment report 2018. https://oilandgasuk.co.uk/environment-report/
OSPAR Commission (2009) Assessment of impacts of offshore oil and gas activities in the North-East Atlantic.
Available at: https://www.ospar.org/documents?d=7154
Barros, Á., Álvarez, D. and Velando, A (2014) Long term reproductive impairment in a seabird after the Prestige oil spill
Biol. Lett. 10 20131041
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The main impacts of the oil and gas extraction on natural capital and ecosystem
services

ABPmer, February 2019, R.3060

| 85

Study of the Socio-economic Benefits of Marine Industries

Seabed User and Developer Group

12.4 CCS
There are currently no operational demonstration or large-scale CCS projects in UK marine waters
(although there are some in development; see Section 6) and therefore currently no positive or negative
impacts on marine natural capital or ecosystem services.
At such point in the future that marine demonstration or large-scale projects are implemented, the main
positive impact will be the ecosystem service benefit of climate regulation and carbon sequestration,
through the use of subsurface geology natural assets to store CO2 (Figure 24). The scale of such potential
future beneficial impacts would depend on the extent to which CCS technologies are implemented as
part of the UK’s Clean Growth Strategy 210, and the degree to which concerns regarding any potential
negative environmental impact (e.g. via potential leakage of CO2) are addressed. Hence it is currently
not possible to provide a judgement regarding the significance of the flow of ecosystem services from
CCS and this is represented as a dashed line in the Figure 14.

Figure 24.

210

The main impacts of future CCS developments on natural capital and ecosystem
services

HM Government (2017). The Clean Growth Strategy. Leading the way to a low carbon future. October, 2017.
Amended April 2018. Available at:
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/700496/cleangrowth-strategy-correction-april-2018.pdf
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12.5 Marine aggregates
The main impacts on natural capital and ecosystem services for the marine aggregate sector is
presented in Figure 25.
Assets: Extraction of marine aggregates makes use of non-renewable sand and gravel resources as well
as using other capital assets in the form of vessels and landing wharves.
Benefits: The supply of marine aggregates to the construction industry provides a major benefit in terms
of the supply of material for construction (a provisioning ecosystem service). The wider supply of marine
aggregates for beach replenishment also provides the benefits of natural hazard protection and
recreation and tourism (assessed as moderate).
Impacts on natural capital assets and ecosystem services: The marine sand and gravel resources
currently licensed for extraction are considered sufficient to maintain marine supply for around
21 years 211. Most of the locations of commercially viable sand and gravel deposits are fairly well known
and studied. The industry believes that these deposits will be sufficient for at least 50 years production
at current rates and methods of extraction, subject to the necessary licences being awarded 212.
Significant further resources lie in deeper water which could become commercially viable as technology
develops. Hence, continued extraction of marine aggregate resources has been judged to only have a
minor impact on the stock of non-renewable marine aggregate resources.
Extraction of marine aggregates causes negative impacts to sand and gravel habitats and associated
species such as fish and shellfish. This has the potential to affect wild capture fisheries and shellfisheries
and wider lifecycle maintenance, habitat and gene pool protection. However, these impacts are
minimised through the marine licensing system and are only very localised 213 214 and hence have been
judged to be minor. Furthermore, the annual area of seabed dredged has reduced significantly over
time, decreasing from a maximum of 222 km² in 1998 to 135 km² in 2007 215. Between 2013 and 2017,
the area of seabed dredged has consistently been below 100 km² 216. Recovery of the seabed in areas
of extraction is promoted by leaving a sufficient depth of the original sediment type to promote recovery
of the natural habitat type. The length of time for benthic habitats to recover varies depending on
habitat type, but this generally occurs within 5 years 217 218.
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The Crown Estate (2017). Marine Aggregates. Capability and Portfolio 2017. Available at:
https://www.thecrownestate.co.uk/media/2483/marineplusaggregates_2017_web.pdf
BGS (2007). The Strategic Importance of the Marine Aggregate Industry to the UK. Research Report OR/07/019. British
Geological Survey.
Foden, J., Rogers, S.I. and Jones, A.P. (2011). Human pressures on UK seabed habitats: a cumulative impact
assessment. Mar Ecol Prog Ser Vol. 428: 33-47.
Tillin, H.M., Houghton, A.J., Saunders, J.E., Drabble, R., and Hull, S.C. (2011). Direct and indirect impacts of aggregate
dredging. Marine Aggregate Levy Sustainable Fund (MALSF) Science Monograph Series.
Defra (2010). Charting Progress 2 Feeder Report: Productive Seas. Available at:
http://webarchive.nationalarchives.gov.uk/20141203180430/http://chartingprogress.defra.gov.uk/productive-seasfeeder-report-download
The Crown Estate and British Marine Aggregate Producers Association (2018). Marine Aggregate Extraction 2017. The
area involved - 20th annual report. Available at: https://bmapa.org/documents/BMAPA_CE_20th_Ann_Rep_Aug18.pdf
Foden, J., Rogers, S.I. and Jones, A.P. (2011). Human pressures on UK seabed habitats: a cumulative impact
assessment. Mar Ecol Prog Ser Vol. 428: 33-47.
Tillin, H.M., Houghton, A.J., Saunders, J.E., Drabble, R., and Hull, S.C. (2011). Direct and indirect impacts of aggregate
dredging. Marine Aggregate Levy Sustainable Fund (MALSF) Science Monograph Series.
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Impacts on other capital assets: Extraction of marine aggregates can have negative impacts on cultural
heritage assets as a result of removal of or damage to cultural heritage resources. However, the potential
for such impacts is minimised through the marine licensing process and hence has been judged to be
minor. This minor impact is further negated as surveys and research carried out by the marine
aggregates industry have contributed significantly to scientific understanding of marine
palaeolandscapes and documentation of finds

Figure 25.

Main impacts of marine aggregate extraction on natural capital and ecosystem
services
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12.6 Ports, dredging and disposal
The main impacts on natural capital and ecosystem services is presented in Figure 26.
Assets: The benefits of this sector are delivered through the use of port and harbour-related capital assets
(e.g. vessels, landside infrastructure) and the abiotic asset ‘water surface’ in coastal, inshore and offshore
waters.
Benefits: Ports are fundamental in delivering the major benefits arising from the seaborne transport of
goods and people and underpin all marine industry. Furthermore, ports and harbours contribute major
recreation and tourism benefits both as passenger hubs and as a destination in their own right. Dredging
and disposal activities provide further major benefits through maintaining safe navigation channels and
the competitiveness of UK ports. UK ports transport 95% of imports and exports (by tonnage).
Impacts on natural capital assets and ecosystem services: The construction and operation of ports and
harbours has negative impacts on seabed habitats, saltmarsh, mudflat and associated species such as fish,
shellfish and birds 219 220 221. This has the potential to affect wild capture fisheries and shellfisheries and
wider lifecycle maintenance, habitat and gene pool protection as well as recreational activities, for example
birdwatching. However, these impacts are minimised through the marine licensing system, are generally
localised 222 and likely to be offset through implementation of compensatory measures to meet the
requirements of the EU Birds and Habitats Directives. Hence these impacts have been judged to be minor.

Figure 26.
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The main impacts of ports, dredging and disposal on natural capital and ecosystem
services

ABPmer Research & Consultancy Ltd, (1999). Good practice guidance for ports and harbours operating within or near
UK European Marine Sites, July (1999). Available at: http://www.ukmarinesac.org.uk/pdfs/guidelines.pdf
OSPAR Commission (2004). Environmental Impacts to marine species and habitats of dredging for navigational
purposes. Available at: https://www.ospar.org/documents?d=6987
OSPAR Commission (2009). Assessment of the environmental impact of dredging for navigational purposes. Available
at: https://www.ospar.org/documents?d=7124
Ibid
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12.7 Recreational boating
The main impacts on natural capital and ecosystem services is presented in Figure 27.
Assets: Recreational boating uses the abiotic asset ’water surface’ in coastal and inshore waters,
facilitated by other capital assets including recreational vessels, slipways and marinas and ports &
harbours.
Benefits: This sector provides major recreational benefits to those engaging in recreational boating.
Around 3.96 million UK adults (7.4% of the UK adult population) participated in one or more of 12 core
boating activities in 2017 223. In 2013 there were 256 coastal/tidal marinas providing over 51,000 berths.
Impacts on natural capital assets and ecosystem services: The construction and operation of
recreational boating facilities has negative impacts on seabed habitats, saltmarsh, mudflat and
associated species such as fish, shellfish and birds 224 225. The impacts negatively affect ecosystem
services such as wild capture fisheries and shellfisheries and wider lifecycle maintenance, habitat and
gene pool protection. These impacts are minimised through the marine licensing system and are
generally localised 226. Hence these impacts have been assessed as minor.

Figure 27.
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https://www.britishmarine.co.uk/News/2018/April/Participation-in-boating-activities-hits-highest-levels-since-2002
UK CEED (2000) A review of the effects of recreational interactions within UK European marine sites. Countryside
Council for Wales (UK Marine SACs Project) 264 Pages.
ABP Research & Consultancy Ltd (1999). Good practice guidance for ports and harbours operating within or near UK
European Marine Sites, July 1999. Available at: http://www.ukmarinesac.org.uk/pdfs/guidelines.pdf
UK CEED (2000) A review of the effects of recreational interactions within UK European marine sites. Countryside
Council for Wales (UK Marine SACs Project) 264 Pages
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12.8 Subsea cables
The main impacts on natural capital and ecosystem services is presented in Figure 28.
Assets: Both subsea power cables and telecommunication cables use the abiotic asset ‘seabed’, together
with other capital assets (marine infrastructure).
Benefits: Subsea power cables provide major positive benefits in terms of transmission of energy
(including renewable energy generated at sea) and providing improved interconnection of electricity
supplies thereby increasing energy security.
Telecommunication cables provide major positive benefits through underpinning communication
networks both nationally and internationally, supporting the digital economy as well as many other
sectors (see Section 10.2). This major benefit has been represented in Figure 28 as the service ‘Materials’
(due to a lack of a more appropriate category). The provision of information transfer through
telecommunication cables was also considered to contribute to science and education and recreation
and tourism.
Impacts on natural capital assets and ecosystem services: The installation and operation of subsea
cables has minor negative impacts on seabed habitats, and associated species such as fish, shellfish and
birds 227 228. This has the potential to affect wild capture fisheries and shellfisheries and wider lifecycle
maintenance, habitat and gene pool protection. Induced electromagnetic fields associated with live
power cables have some potential to interfere with electro- and magneto-sensory functions in fish and
mammals, although there is no evidence of significant impacts (NIRAS, 2015). However, the impacts of
marine cables are minimised through the marine licensing system and are generally localised 229 230. In
addition, this sector has a relatively small footprint with respect to the area of seabed affected and,
hence these impacts are judged to be insignificant.
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OSPAR Commission (2009) Assessment of the environmental impact of cables. Available at:
https://qsr2010.ospar.org/media/assessments/p00437_Cables.pdf
NIRAS (2015) Subsea Cable Interactions with the Marine Environment. Expert review and Recommendations Report,
December 2015. Available at: https://renewables-grid.eu/publications/offshore-report.html
OSPAR Commission (2009) Assessment of the environmental impact of cables. Available at:
https://qsr2010.ospar.org/media/assessments/p00437_Cables.pdf
NIRAS (2015). Subsea Cable Interactions with the Marine Environment. Expert review and Recommendations Report,
December 2015. Available at: https://renewables-grid.eu/publications/offshore-report.html
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13 Abbreviations/Acronyms
ABNJ
ABP
ABS
ACT
ALSF
ASHE
BAU
BECCS
BEIS
BERR
BGS
BIS
BM
BMAPA
bn
boe
BP
BPII
BRES
BT
CCA
CCS
CCUS
CEBR
Cefas
CICES
CO2
DCLG
DfT
DTI
DUKES
EC
EC-OG
EEZ
EIA
EMEC
ERDF
ESCA
EU
FAI
FAME
FIDs
ft
FTE
GCCSI
GDP
GVA
GW

Area Beyond National Jurisdiction
Associated British Ports
Annual Business Survey
Accelerating CCS Technologies
Aggregates Levy Sustainability Fund
Annual Survey of Hours and Earnings
Business as Usual
Bioenergy Carbon Capture and Storage
Department for Business, Energy, and Industrial Strategy
Department of Business, Enterprise and Regulatory Reform
British Geological Society
Department for Business Innovation and Skills
British Marine
British Marine Aggregates Producers Association
Billion
Barrel of Oil Equivalent
British Petroleum
Buzzard Phase II
Business Register and Employment Survey
British Telecommunications
Climate Change Act
Carbon Capture and Storage
Carbon Capture, Utilisation and Storage
Centre for Economics and Business Research
Centre for Environment, Fisheries and Aquaculture Science
Common International Classification of Ecosystem Services
Carbon Dioxide
Department for Communities and Local Government
Department for Transport
Department of Trade and Industry
Digest of UK Energy Statistics
European Commission
East Coast Oil and Gas Engineering
Exclusive Economic Zone
Environmental Impact Assessment
European Marine Energy Centre
European Regional Development Fund
European Subsea Cables Association
European Union
Fraser of Allander Institute
Analytical Company Information (UK and Ireland) Database (Bureau van Dijk)
Final Investment Decisions
Feet (Foot)
Full-Time Equivalent
Global CCS Institute
Gross Domestic Product
Gross Value Added
Gigawatts
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GWh
HGSL
HGV
HM
HMRC
ICOMIA
IHS
IT
LWEC UK
MALSF
mboe
MCA
MCAA
MDS
MER
MMO
mn
MPA
mtoe
Mtpa
MW
MWth
N@W
n/a
nd
NHS
NIC
NO2
O&M
OBR
OGA
ONS
ORJIP
OSPAR
OWF
PM
POST
PwC
R&D
REA
RNLI
RYA
SAC
SIC
SO2
SPH
SSEN
SUDG
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Gigawatt Hours
Humber Gathering System Limited
Heavy Good Vehicle
Her Majesty's
HM Revenue and Customs
International Council of Marine Industry Associations
IHS Global Insight
Information Technology
Living with Environmental Change
Marine Aggregate Levy Sustainability Fund
Million Barrels of Oil Equivalent
Maritime and Coastguard Agency
Marine and Coastal Access Act 2009
MDS Transmodal Ltd
Maximising Energy Recovery
Marine Management Organisation
Million
Minerals Products Association
Million Tonnes of Oil Equivalent
Million tonnes Per Annum
Megawatt
Megawatt Thermal
Nature at Work
Not Applicable
Not Dated
National Health Service
National Insurance Contributions
Nitrogen Dioxide
Operation and Maintenance
Office for Budget Responsibility
Oil and Gas Authority
Office for National Statistics
Offshore Renewables Joint Industry Programme
Convention for the Protection of the Marine Environment of the North-East Atlantic
Offshore Wind Farm
Particulate Matter
Parliamentary Office of Science and Technology
PricewaterhouseCoopers
Research and Development
Renewable Energy Association
Royal National Lifeboat Institution
Royal Yachting Association
Special Area of Conservation
Standard Industrial Classification
Sulphur Dioxide
Subsea Power Hub
Scottish and Southern Electricity Networks
Seabed User & Developer Group
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TUC
TEEB
TLSB
UK
UKCEED
UKCS
UN
UNEP-WCMC
UOCs
US
USA
VAT
WRAP
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Trades Union Congress
The Economics of Ecosystems and Biodiversity
Tidal Lagoon Swansea Bay
United Kingdom
UK Centre for Economic and Environmental Development
UK Continental Shelf
United Nations
United Nations Environment Programme World Conservation Monitoring Centre
Unit Operating Costs
United States
United Sates of America
Value added tax
Waste & Resources Action Programme

Cardinal points/directions are used unless otherwise stated.
SI units are used unless otherwise stated.
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