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 EXECUTIVE SUMMARY 

The Blue Economy presents a considerable opportunity for Scottish companies and organisations to 2030, provided they 

can readily identify the sectors that are likely to experience strong growth. This report investigates what the Blue 

Economy can be defined as and the growth potential for the main sectors within this definition. This will give some 

comparison between sectors as well as an indication of the whole Blue Economy’s potential. 

 

The Blue economy is defined in a range of different ways.  In order to identify the sectors within the blue economy it is 

imperative that a digestible definition of the Blue Economy is available.   

 

The current literature focussing on the Blue Economy does not have a one-size fits all definition, but analysis shows that 

the current definitions put forward have included two key elements.  The Blue Economy can, therefore, be defined as:  

 

• All economic activities relating to a broad range of products and services provided by oceans, seas and coastal areas;  

• These activities are undertaken in a coordinated and sustainable manner for combined benefits.   

 

With this definition, sectors in Blue Economy can be categorised into established sectors and emerging sectors. The 

established sectors consist of aquaculture, fisheries, fish processing industry, ports, warehousing and water projects, 

shipbuilding and repair, coastal tourism, oil and gas, and shipping/maritime transport. Meanwhile the emerging Blue 

Economy sectors include those sectors which are relatively in their early stages of development. This report considers 

and assesses the following emerging sectors: desalination, coastal and environmental protection, marine renewables, 

and blue biotechnology.  

 

The report covers each sector in detail highlighting the global, EU, UK and Scottish statistics for gross value added 

(“GVA”), employment and growth potential out to 2030.  

 

The report gives commentary on each sector’s potential and the rationale for the growth estimates.  This is followed by 

a comparison of growth potentials as can be seen from Figure 1.1 below: 

 

Figure 1.1 Global Blue Economy GVA forecast growth to 2030 
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The report concludes with a high-level stake holder listing and some potential options for the Scottish government to 

pursue as shown in this example for aquaculture: 

 

 

Table 1.1  Example of sector opportunities 

Sector Opportunities Comment 

Aquaculture  Develop new sites Not many sites available with a tightening 
regulatory regime 

 Offshore fish farm  Being developed in Norway but good potential 
within Scotland 

 Closed loop fish farms Address some regulatory issues and again 
good growth potential 

 New species ocean ranching Innovative options for new species 
development 
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 INTRODUCTION 

 

Scottish Enterprise (“SE”) is Scotland’s main economic development agency which aims to deliver a significant and 

lasting effect on the Scottish economy.  In terms of economic growth, their role is to help identify and exploit the best 

opportunities.  In 2010, the Blue Economy’s output was estimated at US$ 1.5 trillion in gross value added (“GVA”) and 

this is projected to increase to US$3 trillion in 2030 (OECD, 2016).  The size of the growth related to the Blue Economy 

represents a significant opportunity for governments, businesses and organisations.   

 

This report presents the research and analysis results of current literature undertaken by Aquatera Ltd in three areas:  

 

• The definition of the Blue Economy and the sectors it is comprised of; 

• The size of the global Blue Economy and Scotland/UK’s current market share; and  

• The identification of the growth in the respective Blue Economy sectors out to 2030.   

 

The objective of the work is to provide a solid evidence base to help SE design strategies and policies which will allow 

them to target specific areas of the Blue Economy that Scotland is able to effectively exploit and, as a result, boost 

economic growth in Scotland.   
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 METHODOLOGY 

 

The methodology for each of the report’s three elements is presented in the following sub-sections: 

  

 DEFINING BLUE ECONOMY  

A concise definition of the Blue Economy has been produced based on narrative reviews of existing literature.  This is 

accompanied by graphics depicting the coastline and sector elements that make up the economy.  

 

 REVIEWING THE SIZE OF THE GLOBAL BLUE ECONOMY 

A global view of the size of the Blue Economy and its individual elements is presented and analysed based on existing 

database and published reports including: 

 

• United Nations 

• The Organisation for Economic Co-operation and Development (OECD) 

• European Union 

• International Renewables Agency (IRENA) 

• World Bank 

• International Energy Agency 

• British Petroleum (BP) 

• World Energy Forum 

• World Wide Fund for Nature (WWF) 

 

Determination of the size of the Blue Economy is principally focussed upon turnover but also takes into account data on 

other indicators such as employment and GVA where available and if appropriate. Existing data have been reviewed to 

determine a growth forecast to 2030 and a narrative has been developed highlighting the global strengths, weaknesses, 

opportunities and threats in each sector. Dependent upon the data obtained, growth forecasts were presented 

numerically or subjectively where relevant, (e.g. Low/Medium/High) which could be related to forecast annualised sector 

growth statistics.  Recent historical growth data were also utilised with the proviso that past rates are not an indication 

of future rates.  Where specific growth data is not found to be available, leaders in each sector are engaged to gain a 

qualitative indicator of growth potential. 

 

 REVIEWING THE SIZE OF SCOTLAND/UK’S SHARE OF THE BLUE 
ECONOMY  

To determine the existing Scottish share of the blue economy the report builds upon any ‘top down’ existing reports 

focussed on Scotland and any ‘bottom up’ approach through a sector by sector analysis of existing reports. Figures and 

graphics have been used where appropriate to provide succinct information, comparable analysis and easy accessibility 

for those who are unfamiliar with the blue economy sector.  
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 DEFINITION OF THE BLUE ECONOMY 

 

The concept of the Blue Economy was introduced in 2012.  It recognises that our seas can play a central role in social 

and economic development without sacrificing ocean-derived benefits for future generations.  Sustainable development 

is, therefore, at the heart of the Blue Economy which will, in turn, shape Blue Economy policy and strategy accordingly.  

 

Whilst it is difficult to determine exactly what sectors are to be prescribed under the Blue Economy, the annual economic 

report on the EU Blue Economy (Directorate-General for Maritime Affairs and Fisheries, 2018) have included the following 

industry sectors:  

 

Figure 4.1 EU Sectors of the Blue Economy  

 

 

 

The definitions of the Blue Economy (also Ocean Economy) available in literature include: 

• “All economic activities related to oceans, seas and coasts. It covers a wide range of interlinked established and 

emerging sectors.” (European Commission, 2018) 

• “The Blue Economy is the sustainable use of ocean resources for economic growth, improved livelihoods and jobs, 

and ocean ecosystem health which comprises of renewable energy, fisheries, maritime transport, tourism, climate 

change, and waste management (World Bank, 2019) 

• “The Blue Economy is an emerging concept which encourages better stewardship of our ocean or 'blue' resources.” 

(Commonwealth Secretariat, 2019) 

• “The ocean economy encompasses ocean-based industries (such as shipping, fishing, offshore wind, marine 

biotechnology), but also the natural assets and ecosystem services that the ocean provides (fish, shipping lanes, CO2 

absorption and the like)” (OECD, 2016) 

• ”A sustainable ocean economy emerges when economic activity is in balance with the long-term capacity of ocean 

ecosystems to support this activity and remain resilient and healthy” (Economist Intelligence Unit, 2015) 
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A few organisations have gone beyond these definitions and have further the understanding of Blue Economy by not 

only considering the balance of marine supply and demand but also the promotion of social inclusion and the 

improvement of livelihoods through the principles of sharing, collaboration, resilience and circularity.  

 

• Blue Economy should contribute to ‘food security, poverty eradication, livelihoods, income, employment, health, 

safety, equity, and political stability’ (WWF, 2018). Blue Economy should also ‘restores, protects and maintains the 

diversity, productivity, resilience, core functions, and intrinsic value of marine ecosystems (WWF, 2018). 

 

• The Blue Economy encompasses all economic activities with a direct dependence on the ocean or coastal and marine 

resources. These include: 1. Economic activities that are (a) ocean-based and (b) ocean related; and resulting in 

products and services for the ocean and ocean-based activities; 2. Marine education and research as well as activities 

of the public sector agencies with direct coastal and ocean responsibilities (UNDP, 2018).  

 

 

The analysis of the current literature on the Blue Economy highlights that there is no universally accepted 

definition of the Blue Economy.  However, the analysis of the definitions that have been put forward 

suggests that there are two key elements that define the Blue Economy: 

 

1. All economic activities relating to a broad range of products and services provided by oceans, seas and 

coastal areas; and 

2. These activities are undertaken in a coordinated and sustainable manner for combined benefits. 
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 THE GLOBAL BLUE ECONOMY, SCOTLAND/UK’S MARKET 
SHARE AND PROJECTED GROWTH 

This section analyses the size of the global blue economy, the respective share of the Scottish and UK blue economy 

sectors and the projected growth on a sector by sector basis. 

 

It was decided to follow the sector definitions provided in The 2018 annual economic report on the EU Blue Economy 

(Directorate-General for Maritime Affairs and Fisheries, 2018).  This provides eight established sectors and five emerging 

sectors with data for the EU and the UK.  The eight established sectors also broadly match the sector definitions provided 

in the The Ocean Economy in 2030 (OECD, 2016) and Scotland's Marine Economy: Economic Statistics (Scottish 

Government, 2018) providing global and Scottish statistics respectively.  However it should be noted that there may be 

subtle differences between sector definitions between different sources so comparisons should be treated with some 

caution.  

 

Table 5.1 Comparison of data used to define each sector by source 

This report OCED EU 
Scottish 

Government 
CEBR 

Aquaculture 
(established sector) 

Industrial marine 
aquaculture 
the production of seafood 

Aquaculture 
Primary production: DCF 
data 

Aquaculture 
breeding, growing and 
harvesting of plants and 
animals in water. (MS 
data) 

(not included) 

Fisheries 
(established sector) 

Industrial capture 
fisheries 
the catches of wild 
fisheries 

Capture Fisheries 
Primary production: DCF 
data 

Fishing 
Marine Scotland Sea 
Fisheries Statistics and 
Sea fish Industry 
Authority Fleet Economic 
Survey published 
statistics 

(not included) 

Fish processing 
industry 

(established sector) 

Industrial fish 
processing 
the processing of seafood 

Processing and 
Distribution 
NACE: 10.20 Processing 
and preserving of fish, 
crustaceans and molluscs 
46.38 Wholesale of other 
food, including fish, 
crustaceans and molluscs 
47.23 Retail sale of fish, 
crustaceans and molluscs 
in specialised stores 

Seafood processing 
SABS 10.2: ‘Processing 
and preserving of fish, 
crustaceans and molluscs’ 

(not included) 

Ports, warehousing 
and water projects 

(established sector) 

Port activities 
operations and 
management, such as 
storing, loading and 
unloading activities. Port 
development and 
construction are also 
included in this sector, 
measuring the 
investment and 
maintenance in ports 

Ports Warehousing 
and Construction of 
Water projects 
NACE sectors: 
42.91 Construction of 
water projects 
52.10 Warehousing and 
storage, (50%) 
52.22 Service activities 
incidental to water 
transportation,  
52.24 Cargo handling 
(50%) 

Construction of 
Water Projects and 
Water Transport 
Service Activities 
SABS SIC codes:  
42.91: ‘Construction of 
water projects’ and 
52.22: ‘Service activities 
incidental to water 
transportation’ 
 

Ports Industry 
Warehousing and 
storage; 
Port activities and 
management; 
Stevedores, cargo and 
passenger handling; 
Border agency, HMRC 
and public sector 
employees operating in 
ports. 

Shipbuilding and 
repair 

(established sector) 

Shipbuilding and 
repair 
the building, repair and 
maintenance of ships, 
boats, 
offshore platforms and 
offshore supply vessels 

Shipbuilding and 
repair 
NACE sectors: 30.11 
Building of ships and 
floating structures,  
30.12 Building of 
pleasure and sporting 
boats,  
33.15 Repair and 
maintenance of ships and 
boats 

Shipbuilding 
SABS SIC codes:  
30.1: ‘Building of ships 
and boats’ and  
33.15: ‘Repair and 
maintenance of ships and 
boats’ 

Marine Industry 
Shipbuilding; 
Boatbuilding (leisure 
marine vessels); 

Coastal Tourism 
(established sector) 

Marine and coastal 
tourism 

Coastal Tourism 
Tourist spending based 
on various NACE sectors.  

Marine Tourism 
Various SABS SIC codes 
related to tourism and 

Marine Industry 
Recreational marine 
activities, marine finance 
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This report OCED EU 
Scottish 

Government 
CEBR 

ocean-related tourism 
and leisure activities, 
including the cruise 
industry and new 
destinations (e.g. Arctic 
and Antarctica) 

Coastal tourism defined 
as at least one night in a 
municipality with a 
coastline of 50% of 
territory within 10km of 
the sea. 

recreation located in 
postcodes within 100m of 
the coastline. 

and legal activities and 
general marine services 
 
(partial match) 

Oil and Gas 
(established sector) 

Offshore oil and gas 
the exploration and 
production of offshore oil 
and gas, including 
operation & maintenance. 
Excludes the actual 
value of the crude oil. 

Offshore oil and 
natural gas 
NACE sectors: 
06.10 Extraction of crude 
petroleum 
06.20 Extraction of 
natural gas 
09.10 Support activities 
for petroleum and natural 
gas extraction 

Support for oil and 
gas 
SABS 09.1: ‘Support 
activities for petroleum 
and natural gas 
extraction’ as well as 
decommissioning.  
Excludes estimates for 
oil and gas extraction. 

Marine Industry 
Marine support activities 
for offshore oil and gas, 
engineering and mining 

Shipping/Maritime 
Transport 

(established sector) 

Sea and coastal 
water transport 
(shipping) 
the transportation of 
freight and passengers 
through the ocean 
commonly referred to as 
shipping. However, it 
does not include the 
building and repair of 
vessels 

Maritime Transport 
NACE sectors:  
50.10 Sea and coastal 
passenger water 
transport 
50.20 Sea and coastal 
freight water transport 
50.30 Inland passenger 
water transport 
50.40 Inland freight 
water transport 
77.34 Renting and 
leasing of water transport 
equipment 

Passenger water 
Transport 
SABS SIC: 50.1 ‘Sea and 
coastal passenger water 
transport’ 

Shipping Industry 
International transport of 
passengers; 
Transport of passengers 
on inland waterways; 
International transport of 
freight; 
Transport of freight on 
inland waterways. 
 

Freight water 
transport 
SABS SIC: 50.2: Sea and 
coastal freight water 
transport 
Renting and leasing 
of water transport 
equipment 
SABS SIC: 77.34: 
Renting and leasing of 
water transport 
Equipment.   

(Marine Equipment - 
Not included) 

Marine Equipment 
the manufacturing of 
marine equipment and 
materials, such as 
machinery, valves, 
cables, sensors, ship 
materials, aquaculture 
supplies and so on 

(not included) (not included) (not included) 

(Marine Business 
Services Industry - 

not included) 

Marine Business 
Services 
The sub-sectors under it 
are marine insurance and 
finance, marine 
consulting, rental, 
technical services, 
inspection and survey, 
labour supply services 
and others related to this 
activity. No estimate 
provided in report 

(not included) (not included) Marine Business 
Services Industry 
Shipbroking and other 
miscellaneous transport 
services; Maritime 
insurance, finance and 
legal services; Ship 
surveying and 
classification; 
Maritime Education; 
Maritime Consultancy; 
Maritime Accountancy 
 

Desalination 
(emerging sector) 

No estimate provided 
in report 

 (not included) (not included) 

Coastal and 
Environmental 

Protection 
(emerging sector) 

Coastal Flood 
Defences 
Construction and 
management activities to 
protect coastlines from 
coastal erosion and 
flooding. Often excluded 
from definitions of the 
ocean economy. No 
estimate provided in 
report 

  Marine Industry 
Marine science and 
academic activities, 
including government 
vessels and technical 
consulting 

Marine Renewables 
(emerging sector) 

Offshore Wind 
the production of electric 
power from offshore wind 

Offshore Wind  Marine Industry 
Marine renewable energy Ocean Energy 

Blue Biotechnology 
(emerging sector) 

Marine 
Biotechnology No 
estimate provided in 
report 

  (not included) 
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Table 5.1 gives an illustration of some of the differences in definitions between sectors.  For example, the EU Blue 

Economy report includes the value of oil and gas extraction whereas the OECD, Scottish Government and CEBR sources 

do not.   The highlighted items illustrate where there may be differences with other sources; for example, the EU report 

allocates 50% of cargo handling and 50% of warehousing and storage to the ports blue economy sector based on 

Standard Industry Classification (SIC) codes.  Coastal Tourism is an example of a sector that is difficult to define.  The 

EU definition includes a tourist stay in a territory that is within 10km of the coastline whereas for Scottish Government 

statistics the criteria is a business with a postcode within 100m of the coastline.  The OCED report includes the cruise 

industry which may be difficult to tie to a particular geography.  A challenge when mapping different sectors using 

different methodologies is the potential for ‘double counting’.  As such within this report it has been decided to just use 

one source for the comparisons between established sectors in one geography to avoid this potential. 

 

The sectors in Blue Economy can be categorised into established sectors and emerging sectors. Drawing on the European 

Commission (2018) report, the established Blue Economy sectors include those sectors which involve the extraction and 

commercialisation of marine living resources. The established sectors consist of aquaculture, fisheries, fish processing 

industry, ports, warehousing and water projects, shipbuilding and repair, coastal tourism, oil and gas, and 

shipping/maritime transport. Meanwhile the emerging Blue Economy sectors include those sectors which are relatively 

in their early stages of development. This report considers and assesses the following emerging sectors: desalination, 

coastal and environmental protection, marine renewables, and blue biotechnology. Assessments were performed on both 

sector categories, and whilst there are more publications and database on the established sectors, information on 

emerging sector is less readily available. 

 

In order to provide comparisons between the global data presented by the OCED and the EU and Scottish Government 

reports it was decided to normalise data to 2017.  This was done by increasing the figure for the last date available 

(2010, 2016 or 2017) and applying either the forecast growth rate in the case of the OECD or the historic growth rate 

for the EU, UK and Scotland.  Estimates of Gross Value Added (GVA) and employment in 2030 are also provided with 

the assumed growth rates listed in each sector section and justification for these.  It should be noted that forecast 

projections to 2030 are quite subjective but give an indication of what is possible based on the assumptions listed. 

 

With these provisos the figures below compare employment and GVA globally (2010 data) between different blue 

economy sectors and those within Scotland (2016 data), normalised to 2017.  An exception are the figures given for 

Scotland’s oil and gas sector which the report Scotland's Marine Economy: Economic Statistics (Scottish Government, 

2018) presented as moderately lower than the most up to date Scottish Annual Business Survey (Scottish Government 

2019) which also has figures for 2017.  Compared to the data presented in Scotland's Marine Economy: Economic 

Statistics (Scottish Government, 2018) GVA and employment for oil and gas extraction has been included to provide a 

consistent comparison with the EU and global data which also includes this.  It should also be noted that data for Marine 

Renewables for Scotland is extrapolated from sources other than those listed above (see Section 5.11). 

 

Finally current (June 2019) conversion rates of US$1:£0.77 and €1:£0.86 have been used throughout for all data.  
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Figure 5.1 Blue economy employment (normalised to 2017) 

   
Figure 5.2 Blue economy employment projected for 2030 
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Figure 5.3 Blue economy GVA (normalised to 2017) 

  
 

Figure 5.4 Blue economy GVA projected to 2030 
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A comparison can be made of the different Global GVA per head generated between different Blue Economy sectors: 

 

Figure 5.5 Comparison of Global GVA per head between different Blue Economy Sectors for Globe, Europe, 

UK and Scotland 
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 AQUACULTURE 

 
 

 
 

 

5.1.1 Overview 

Aquaculture is defined as the farm production of seafood and micro- and macro-algae (OECD, 2016).   

 

As aquaculture supplies 58 percent of fish to global markets (FAO, 2016), invigorating this sector can contribute to food 

security as well as social and economic inclusion for some of the poorest people in the world.  Locally, aquaculture can 

Aquaculture Global EU UK Scotland
GVA: £2,793m £1,373m £293m £216m

(source data date) (2010) (2016) (2016) (2016)

Normalised to 2017: £4,113m £1,585m £337m £236m

Share of global: 100% 38.54% 8.19% 5.73%
GVA Growth: 5.7% 15.5% 14.9% 9.1%

Over period: 2010 - 2030 forecast 2009 - 2016 rate 2009 - 2016 rate 2008 - 2016 rate

2030 forecast growth: 5.7% 7.0% 7.0% 7.0%
2030 forecast: £8,443m £3,820m £812m £568m

Employment: 2,076,104 62,121 3,310 2,280
(source data date) (2010) (2016) (2016) (2016)

Normalised to 2017: 2,406,439 64,351 3,349 2,344
Share of global: 100% 2.67% 0.14% 0.10%

Employment Growth: 2.1% 3.6% 1.2% 2.8%
Over period: 2010 - 2030 forecast 2009 - 2016 rate 2009 - 2016 rate 2008 - 2016 rate

2030 forecast growth: 2.1% 2.5% 2.5% 2.5%
2030 forecast: 3,165,669 88,708 4,616 3,231

2017 GVA/employee: £1,709 £24,633 £100,642 £100,511
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help lessen the need for fish imports and increase employment, as well as contribute to food security and meet nutrition 

needs.   
  
Regardless of the size of operations, sustainable aquaculture, by definition, must be economically viable and 

environmentally sound.  Additionally, in regions where aquaculture and fisheries have played a culturally significant role 

over a long period of time, it must also be culturally appropriate and must not be carried out at the expense of reducing 

access to essential resources by small scale fishers and others. 

 

As can be seen from the data Aquaculture has been experiencing strong growth in GVA over the period 2009 to 2016 in 

the EU, UK and Scotland and is forecast to continue with high growth globally.  A growth rate of 7% would translate into 

the sector doubling over a ten-year period, which is illustrated in the projection to 2030, assuming a slightly higher 

growth in Europe than for the global aquaculture market.  The growth in employment has not been so marked, suggesting 

that the industry has been becoming more productive over time, with forecast growth rate of 2.5%, again slightly higher 

than the global forecast.  At just under 6% Scotland appears to have a relatively large share of the global market for 

aquaculture by GVA.    

 

Positive factors for growth of this market sector in Scotland and Europe include the continuing development of new 

technology, allowing more productive fish farms in deeper waters and more energetic areas helping to minimise 

environmental issues such as sea lice and concentrated waste products affecting the seabed environment.  

Equally negative factors are those same environmental factors which, if not addressed, could impede growth because of 

not meeting legislative requirements or impacting consumer demand.  

 

Finally, the relatively low GVA per employee figure should be noted for Aquaculture globally, presumably due to 

subsistence activities. 
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 FISHERIES  

 
 

 
 

 

5.2.1 Overview 

Sustainable fisheries can be an essential component of a prosperous Blue Economy, with marine fisheries contributing 

more than US$270 billion annually to global GDP in 2012 (World Bank, 2017).  Research has also indicated that only 

fisheries that are well governed and managed can make a long-term contribution to the Blue Economy, making 

governance reform a key component of a transition toward a blue economy (World Bank, 2013). 

 

Fisheries Global EU UK Scotland

GVA: £16,233m £3,709m £568m £296m
(source data date) (2010) (2016) (2016) (2016)

Normalised to 2017: £21,499m £3,812m £605m £315m

Share of global: 100% 17.73% 2.81% 1.46%
GVA Growth: 4.1% 2.8% 6.5% 6.3%

Over period: 2010 - 2030 forecast 2009 - 2016 rate 2009 - 2016 rate 2008 - 2016 rate

2030 forecast growth: 4.1% 4.1% 4.1% 4.1%
2030 forecast: £36,227m £6,426m £1,020m £530m

Employment: 21,081,784 150,851 12,024 4,820
(source data date) (2010) (2016) (2016) (2016)

Normalised to 2017: 27,921,015 152,720 11,998 4,747
Share of global: 100% 0.55% 0.04% 0.02%

Employment Growth: 4.1% 1.2% -0.2% -1.5%
Over period: 2010 - 2030 forecast 2009 - 2016 rate 2009 - 2016 rate 2008 - 2016 rate

2030 forecast growth: 4.1% 1.2% 1.2% 1.2%
2030 forecast: 47,048,623 178,337 14,011 5,543

2017 GVA/employee: £770 £24,958 £50,406 £66,270
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The role of fisheries is particularly important in many of the world’s poorest communities, where fish are a critical source 

of protein and the sector provides a social safety net.  In many places, employment opportunities have enabled young 

people to stay in their communities and have strengthened the economic viability of isolated areas.  While the impacts 

of climate change are being felt throughout the ocean realm, they are particularly acute for fisheries, the fish stocks 

they target and the marine coastal ecosystems on which they depend.  

 

In the context of Small Island Developing States (“SIDS”) and coastal Least Developed Countries (“cLDCs”), the main 

factors that have put constraint to the development and management of the fisheries sector include a lack of institutional 

and human capacity in both the public and private sectors, complexities of inshore fisheries management, post-harvest 

losses, poorly developed safety regulations for fishing vessels, and fledgling and underdeveloped national fishing 

industries for the harvesting and processing of offshore resources.  

 

However, there is also a risk from overcapacity, overfishing, unregulated development, and habitat degradation, driven 

largely by poverty and enabled by ineffective policy. Fish stocks are further affected by illegal, unreported, and 

unregulated fishing, which is estimated at 11–26 million tons of fish catch, or US$10 – 22 billion in unlawful or 

undocumented revenue.  31.4% of fish stocks were estimated as fished at a biologically unsustainable level and therefore 

overfished (FAO 2016).   

 

In terms of the data presented Scotland is showing relatively strong growth in GVA from fisheries, even though 

employment has fallen.  Scottish fishing represents just over half the UK’s total by GVA, with a slightly lower share of 

employment.  Globally the OECD forecasts relatively strong growth for fishing.  Positive factors for growth of fishing are 

better management of fishing to produce sustainable and growing catches; negative factors may include climate change 

and over fishing, depleting stocks. For 2030 it is projected that growth in GVA will continue at the same rate as the 

OECD global forecast, but that employment growth will be positive but smaller across the whole of Europe.   
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 FISH PROCESSING INDUSTRY 

 
 

 
 

 

5.3.1 Overview 

The fish processing industry involves the economic activity related to the preparation and preservation of fish, 

crustaceans and molluscs; production of fishmeal for human consumption and animal feed; as well as processing of 

seaweed (OECD, 2016).   

 

Fish processing Global EU UK Scotland

GVA: £60,681m £3,926m £695m £391m
(source data date) (2010) (2016) (2016) (2016)

Normalised to 2017: £92,841m £4,000m £712m £406m

Share of global: 100% 4.31% 0.77% 0.44%
GVA Growth: 6.3% 1.9% 2.5% 3.9%

Over period: 2010 - 2030 forecast 2009 - 2016 rate 2009 - 2016 rate 2008 - 2016 rate

2030 forecast growth: 6.3% 1.9% 2.5% 3.9%
2030 forecast: £204,513m £5,102m £982m £668m

Employment: 2,399,200 116,594 14,557 7,600
(source data date) (2010) (2016) (2016) (2016)

Normalised to 2017: 3,090,509 116,427 14,382 7,575
Share of global: 100% 3.77% 0.47% 0.25%

Employment Growth: 3.7% -0.1% -1.2% -0.3%
Over period: 2010 - 2030 forecast 2009 - 2016 rate 2009 - 2016 rate 2008 - 2016 rate

2030 forecast growth: 3.7% -0.1% -1.2% -0.3%
2030 forecast: 4,945,930 114,274 12,294 7,262

2017 GVA/employee: £30,041 £34,357 £49,524 £53,625
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By 2030 it is estimated that two thirds of the fish for food consumption is expected to be farmed, much of it at sea 

(World Bank 2013).  In many places, employment opportunities have enabled young people to stay in their communities 

and have strengthened the economic viability of isolated areas, often enhancing the status of women in developing 

countries.  For billions around the world—many among the world’s poorest—healthy fisheries, the growing aquaculture 

sector, and inclusive trade mean more jobs, increased food security and well-being, and resilience against climate change 

(Sectors of The World Economy Paper).  

 

Scotland’s growth in GVA from fish processing has been around 4% over the period 2009 to 2016 which can be contrasted 

with a global growth rate of >6% forecast to 2030.  Growth in this market should track that for fisheries and aquaculture 

with similar positive and negative influences on growth.  For the EU/UK and Scottish forecast to 2030 it is assumed that 

growth in employment and GVA will continue at the same rate seen in the period 2009-2016.  
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 PORTS, WAREHOUSING AND WATER PROJECTS 

 
 

 
 

 

5.4.1 Overview 

Ports have the ability to influence, contribute to, or host all activities linked to the Blue Economy: renewable energy, 

fisheries, maritime transport, and coastal tourism, as well as climate change and waste management. Ports industry 

encompasses activities as such: 

 

 

Ports Global EU UK Scotland
GVA: £148,610m £16,810m £3,468m £422m

(source data date) (2010) (2016) (2016) (2016)

Normalised to 2017: £203,356m £17,088m £3,599m £438m

Share of global: 100% 8.40% 1.77% 0.22%
GVA Growth: 4.6% 1.7% 3.8% 3.7%

Over period: 2010 - 2030 forecast 2009 - 2016 rate 2009 - 2016 rate 2008 - 2016 rate

2030 forecast growth: 4.6% 1.7% 3.8% 3.7%
2030 forecast: £364,095m £21,158m £5,842m £700m

Employment: 1,737,000 267,000 36,366 4,000
(source data date) (2010) (2016) (2016) (2016)

Normalised to 2017: 2,376,884 268,460 37,771 4,221
Share of global: 100% 11.29% 1.59% 0.18%

Employment Growth: 4.6% 0.5% 3.9% 5.5%
Over period: 2010 - 2030 forecast 2009 - 2016 rate 2009 - 2016 rate 2008 - 2016 rate

2030 forecast growth: 4.6% 0.5% 3.9% 5.5%
2030 forecast: 4,255,650 288,182 61,816 8,501

2017 GVA/employee: £85,556 £63,652 £95,299 £103,650
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• Warehousing and storage;   

• Port activities and management;  

• Stevedores, cargo and passenger handling;   

• Border agency,  

• HMRC and public sector employees operating in ports.  

 

In 2015, over 80 percent of the volume of international trade in goods was transported by sea.  This share is even higher 

for most developing countries. It is estimated that the share of maritime seaborne trade is at 55 percent of all 

international trade in 2013, and it is expected to quadruple by 2050 (World Bank, 2017). 

 

Within Scotland, the Ports sector makes up a relatively small proportion of the total blue economy compared to the UK, 

EU and globally.  In part this is because other sectors such as oil and gas are relatively large.  It should be noted that 

estimates for GVA impact vary – in 2015 the CEBR estimated that Ports contributed £598m GVA in Scotland versus a 

figure of £506m for Scottish Government statistics for the same year. Positive factors for growth in ports include 

continued expansion of global trade and activities associated with offshore energy production, particularly offshore 

renewables.  Decarbonisation of marine transport (e.g. with hydrogen or wind power) may present further opportunities.  

For the EU/UK and Scottish forecast to 2030 it is assumed that growth in employment and GVA will continue at the same 

rate seen in the period 2009-2016. 
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 SHIPBUILDING AND REPAIR 

 
 

 
 

 

5.5.1 Overview 

Shipbuilding is a business not without risk; it is as cyclical as it is capital intensive, and fleet expansion can mean make 

or break for a shipyard’s customer: the shipping line.  Shipping lines can be divided into cruise lines and freighters.  

While cruise lines operate ships to carry passengers, freighters employ vessels to transport cargo.  Based on the data 

from Clarksons Research within the Review of Maritime Transport 2018 Report (UNCTAD, 2018): 

 

Shipbuild/repair Global EU UK Scotland

GVA: £44,424m £10,215m £2,582m £202m
(source data date) (2010) (2016) (2016) (2016)

Normalised to 2017: £54,394m £10,372m £2,832m £198m

Share of global: 100% 19.07% 5.21% 0.36%
GVA Growth: 2.9% 1.5% 9.7% -1.8%

Over period: 2010 - 2030 forecast 2009 - 2016 rate 2009 - 2016 rate 2008 - 2016 rate

2030 forecast growth: 2.9% 1.5% 1.5% 1.5%
2030 forecast: £79,225m £12,650m £3,454m £242m

Employment: 1,875,026 262,000 39,384 7,000
(source data date) (2010) (2016) (2016) (2016)

Normalised to 2017: 2,021,709 255,897 38,932 7,013
Share of global: 100% 12.66% 1.93% 0.35%

Employment Growth: 1.1% -2.3% -1.1% 0.2%
Over period: 2010 - 2030 forecast 2009 - 2016 rate 2009 - 2016 rate 2008 - 2016 rate

2030 forecast growth: 1.1% -1.0% -1.0% -1.0%
2030 forecast: 2,325,243 224,555 34,163 6,154

2017 GVA/employee: £26,905 £40,533 £72,743 £28,296
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• In 2017 total delivery amounted to 65 million gross tons and 23 million gross tons were scrapped, resulting in a net 

growth of world fleet of 43 million gross tons (3.3% growth rate).  

• Dry Bulk carriers saw the largest tonnage of new builds, at more than 20 million gross tons delivered. The sector 

also had the highest level of scrapping at 8 million gross tons (net growth of 2.9%).  

• There was less new build and scrapping in the oil tanker sector, resulting in net growth of 5% of fleet.  

• The largest shipbuilding countries continued to be China, Republic of Korea and Japan, with a 90.5% market share 

of gross tons delivered combined in 2017. China has the largest market shares in dry bulk carriers and general cargo 

ships, the Republic of Korea is strongest in oil tankers, container ships and gas carriers, and Japan has its largest 

market share in chemical tankers and bulk carriers.  

• The rest of the world, comprising mostly countries in Europe, is strongest in offshore vessels and passenger ships, 

including cruise ships. 

• The tonnage on order for all main vessel types further decreased between 2017 and 2018: by 62% for container 

ships, 66% for oil tankers, 76% for dry bulk carriers and 85% for general cargo ships.   

 

Scotland’s GVA due to shipbuilding and repair is around 8% of the UK total.  However, GVA per employee is much lower 

than both the UK and Europe; the reason for this appears to be a dramatic decline in GVA in 2016 with employment 

remaining broadly similar; 2015 GVA per employee was £61,326 according to Scottish Government statistics which is 

more consistent with the UK figure.  Growth rates in GVA for the period 2009-16 vary quite substantially for the EU, UK 

and Scotland, with Scotland showing a decline but for the UK as a whole, a strong positive growth.  Similarly employment 

growth rates vary considerably with the EU and UK showing a decline but Scotland a small positive growth in the period 

2009-2016. 

 

Positive factors for shipbuilding and repair include new designs of ship and marine transport utilising new technologies 

to decarbonise and continued needs to service the offshore energy sector, particularly offshore wind. 

 

For the EU/UK/Scottish forecast to 2030 it is assumed that GVA growth will continue at the rate seen by the EU in the 

period 2009-2016, somewhat lower than the forecast global growth rate.  Similarly, it is assumed that there will continue 

to be a decline in employment in this area of -1% pa, reflecting continued productivity gains, lower than the decline 

seen by the EU as a whole in the period 2009-16 but mirroring the recent figures seen by the UK. 

 

 

 
  



Analysis of the Global Ocean (Blue) Economy and Scotland/UK’s current share 

  23 Scottish Enterprise 

 COASTAL TOURISM 

 
 

 
 

 

5.6.1 Overview 

Tourism, currently is fast becoming the largest global business.  The sector grows faster than the global economy and 

employs 1 out of every 10 persons globally.  According to the World Travel and Tourism Council, travel and tourism’s 

contribution to the global economy is $8.8 trillion, is responsible for 1 in 5 of all new jobs created globally over the last 

five years and is the second fastest growing sector in the world (WTTC 2018). 
  

Coastal tourism Global EU UK Scotland
GVA: £300,383m £60,553m £6,783m £554m

(source data date) (2010) (2016) (2016) (2016)

Normalised to 2017: £382,327m £61,312m £6,812m £568m

Share of global: 100% 16.04% 1.78% 0.15%
GVA Growth: 3.5% 1.3% 0.4% 2.5%

Over period: 2010 - 2030 forecast 2009 - 2016 rate 2009 - 2016 rate 2008 - 2016 rate

2030 forecast growth: 3.5% 1.3% 0.4% 2.5%
2030 forecast: £598,397m £72,104m £7,188m £788m

Employment: 6,958,000 2,127,000 220,560 27,900
(source data date) (2010) (2016) (2016) (2016)

Normalised to 2017: 7,469,108 2,139,279 220,535 28,386
Share of global: 100% 28.64% 2.95% 0.38%

Employment Growth: 1.0% 0.6% 0.0% 1.7%
Over period: 2010 - 2030 forecast 2009 - 2016 rate 2009 - 2016 rate 2008 - 2016 rate

2030 forecast growth: 1.0% 0.6% 0.0% 1.7%
2030 forecast: 8,520,000 2,305,503 220,215 35,530

2017 GVA/employee: £51,188 £28,660 £30,886 £20,014
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Tourism is also an important source of foreign exchange to many countries and is therefore closely tied to the social, 

economic, and environmental well-being of many communities globally.  Maritime or ocean related tourism, as well as 

coastal tourism, are vital sectors of the economy in many countries, including in SIDS and coastal LDCs. Coastal and 

ocean-related tourism comes in many forms and includes dive tourism, maritime archaeology, surfing, cruises, 

ecotourism, and recreational fishing operations. Sustainable tourism can therefore play a major part in the Blue 

Economy, promoting conservation and the sustainable use of marine environments and biodiversity.  It has the ability 

to generate income for local communities (thus alleviating poverty), and preserve local cultures, traditions, and heritage.  

 

However economic and employment data for coastal tourism is quite difficult to define; the EU has a different 

methodology employed (for EU and UK data) compared to that by the Scottish Government for example so the above 

comparison figures should be treated with some caution.  With this proviso, it is clear that Coastal Tourism is a large 

proportion of the EU blue economy, similar in proportion to that of Coast Tourism to the global economy.  In comparison 

the UK proportion is smaller and the Scottish proportion of the blue economy even smaller still.  Despite Scotland’s 

outstanding coastlines and scenery this is perhaps not surprising given the lack of mass tourism as seen around Southern 

Europe’s beaches. 

 

For the EU/UK and Scottish forecast to 2030 it is assumed that growth in employment and GVA will continue at the same 

rate seen in the period 2009-2016. 
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 OIL AND GAS 

 
 

 
 

 

5.7.1 Overview 

The Oil and Gas industry is an established sector that is intrinsically linked to the global economy as it plays an important 

part of the global energy mix.  Consequently, it is also a key contributor to the Blue Economy and, in 2016, it was 

estimated that more than 25% of the world’s oil and gas supply was produced offshore, mostly in the Middle East, the 

North Sea, Brazil, the Gulf of Mexico and the Caspian Sea (International Energy Agency, 2018).  Offshore gas production 

Oil and Gas Global EU UK Scotland
GVA: £388,107m £22,702m £15,001m £11,697m

(source data date) (2010) (2016) (2016) (2017)

Normalised to 2017: £421,038m £22,503m £15,112m £11,697m
Share of global: 100% 5.34% 3.59% 2.78%

GVA Growth: 1.2% -0.9% 0.7% -6.7%
Over period: 2010 - 2030 forecast 2009 - 2016 rate 2009 - 2016 rate 2008 - 2017 rate

2030 forecast growth: 1.2% -3.5% -3.5% -3.5%
2030 forecast: £489,789m £14,161m £9,510m £7,361m
Employment: 1,840,406 60,000 33,358 27,800

(source data date) (2010) (2016) (2016) (2017)

Normalised to 2017: 1,994,636 59,858 33,837 27,800
Share of global: 100% 3.00% 1.70% 1.39%

Employment Growth: 1.2% -0.2% 1.4% 1.8%
Over period: 2010 - 2030 forecast 2009 - 2016 rate 2009 - 2016 rate 2008 - 2017 rate

2030 forecast growth: 1.2% -1.2% -1.2% -1.2%
2030 forecast: 2,316,170 51,164 28,922 23,762

2017 GVA/employee: £211,085 £375,930 £446,615 £420,766
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has shown the most growth in recent years (more than a 50% increase in output from offshore fields since 2000) 

whereas oil production has remained relatively stable over the same period (International Energy Agency, 2018).   

 

This sector can, however, be a volatile market and oil prices (Crude Oil Brent) have seen highs of over US$120 in 2011, 

lows of approximately US$35 in 2016 (Nasdaq, 2019).  It is a sector that is susceptible to geopolitical tensions with a 

handful of countries able to influence the market accordingly.   

 

In 2010, the Oil and Gas sector, was estimated to contribute about a third of the total GVA attributable to the Blue 

Economy (approximately US$504bn/£388bn).  This was projected to decrease to 21% by 2030.   This is still projected 

to be the second largest share contribution in total GVA (behind Coastal Tourism) (OECD, 2016).  This decrease in 

market share is attributable to a number of factors including, but not limited to, the potential exploitation of onshore 

shale, the fallout from the 2010 Deepwater Horizon disaster and longer-term uncertainties with demand (International 

Energy Agency, 2018).   

 

A significant factor in the outlook for the oil and gas market is the need to mitigate climate change by reducing emissions 

of carbon dioxide.  The 197 countries1 that were signatories to the 2015 Paris Agreement committed to effectively 

decarbonise their economies by 2050 in order to limit global temperature rise to below 1.5-2°C.  This could be in part 

be achieved by measures such as carbon capture and storage, allowing for continued burning of fossil fuels.  However, 

it is likely that current policy initiatives will continue to seek to remove fossil fuels from transport, heating/cooling and 

power generation and for many to divest from investments in oil and gas exploration and production.  On the other 

hand, the magnitude of the task is such that there is likely to continue to be growth in this sector globally for the 

immediate short term in order to meet continued growth in energy demand.  It has been cited that climate change could 

also help to open up areas in Arctic for oil and gas exploration. The Arctic continental shelf is one of the least explored 

geological basins and has the potential for significant hydrocarbon discoveries.  However, since 2011 interest has stalled 

in this region, due in part to a low oil price. Other difficulties in the Arctic arising from insufficient geological knowledge, 

lack of infrastructure, harsh climatic conditions, the need for investment in new E&P technologies, and environmental 

concerns are also factors. 

 

In its 2018 Energy Outlook publication, BP offered several different forecasts, but all predict a peak in oil demand in the 

mid-2030s, with varying degrees of decline thereafter. Its central forecast sees peak oil demand reach 110 million barrels 

per day (mb/d), with consumption plateauing and declining through 2040 and beyond. In other words, demand will grow 

for another two decades, rising by 15 mb/d, before consumption peaks. 

 

From a UK/ Scottish perspective the UK’s Oil and Gas Authority (OGA) predicts that oil and gas production will fall from 

1.7m barrels of oil equivalent (boe) in 2018 to around 1m boe in 2030 - a decline of 41%.  Assuming similar production 

costs and value generated (both of which are highly uncertain) this suggests an annual decline in GVA of ~3.5% pa.   A 

corresponding decline in employment is also to be expected but perhaps not at the same rate as the decrease in GVA, 

given that decommissioning work is likely to increase in this period and older facilities will require greater maintenance.  

A fall of employment at a rate of 1% per year has been modelled in the forecast to 2030 for the EU/UK and Scotland.  

This is a lower rate of decline than that seen across Europe since 2009 but similar to that seen across the UK as a whole.  

This could have the effect of lowering GVA per employee from £420k to ~£300k in 2030.  This will however still be the 

highest GVA generated per employee of the Blue Economy sectors.  It should also be noted that opportunities such as 

Carbon Capture and Storage or offshore Hydrogen production could significantly alter these projections.  

 

 
1 Now ratified by 185 parties to the Agreement as of June 2019. 
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 SHIPPING/MARITIME TRANSPORT 

 
 

 
 

 

5.8.1 Overview 

Another established sector is the shipping/maritime transport industry.  In terms of the impact on the global market, it 

is estimated that approximately 90% of international freight is carried by sea and it is projected that global freight trade 

could more than triple by 2050 (OECD, 2016).  This sector is, therefore, fundamentally linked to the global economy 

and increased globalisation.   

 

Transport Global EU UK Scotland
GVA: £63,597m £23,588m £3,406m £136m

(source data date) (2010) (2016) (2016) (2016)

Normalised to 2017: £72,060m £24,204m £3,617m £126m

Share of global: 100% 33.59% 5.02% 0.17%
GVA Growth: 1.8% 2.6% 6.2% -7.5%

Over period: 2010 - 2030 forecast 2009 - 2016 rate 2009 - 2016 rate 2008 - 2016 rate

2030 forecast growth: 1.8% 2.6% 2.6% 2.6%
2030 forecast: £90,878m £33,847m £5,058m £176m

Employment: 1,193,272 235,000 15,869 2,000
(source data date) (2010) (2016) (2016) (2016)

Normalised to 2017: 1,306,625 234,575 15,682 1,955
Share of global: 100% 17.95% 1.20% 0.15%

Employment Growth: 1.3% -0.2% -1.2% -2.3%
Over period: 2010 - 2030 forecast 2009 - 2016 rate 2009 - 2016 rate 2008 - 2016 rate

2030 forecast growth: 1.3% -0.2% -0.2% -0.2%
2030 forecast: 1,546,477 229,113 15,316 1,909

2017 GVA/employee: £55,150 £103,184 £230,660 £64,374
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The global economy is not, however, the only driver behind this sector.  For example, population growth expected to 

increase to 8.5 billion by 2030 (UN, 2015) and, therefore, the number of consumers will increase which will stimulate 

sea-borne freight and passenger traffic (OECD, 2016).  The expansion of population attributable to China, India and 

Indonesia means that it is inevitable that there will be a gradual shift in trade patterns eastward, as a result shipping 

lines are already under careful consideration (OECD, 2016). 

 

The shift in trade patterns eastward could open up new opportunities for the UK and, indeed Scotland, given the potential 

opportunities associated with the trans-Arctic Route.  The Arctic is losing sea ice at a dramatic rate and this decline is 

expected to continue (Melia et al, 2017).  It is estimated that by 2050, the use of the trans-Arctic routes could cut 

voyage times down by 10-12 days in comparison to the Suez Canal route (Melia et al, 2017).  On that basis, Scotland 

is well placed (in terms of geographical location, port infrastructure and shipping experience) to exploit these routes if 

they become viable in the future. 

 

For the UK and Scotland growth rates have been quite varied in the period 2009-16, with the UK exhibiting strong growth 

in GVA of 6.2% but Scotland seeing a decline of 7.5% per annum.  Across the EU growth has been 2.6% in this period.  

For the 2030 forecast it has been assumed that growth will continue at this rate for the EU, the UK and Scotland, albeit 

this is slightly larger than the global growth forecast by the OECD. 

 

In terms of employment the EU, UK and Scotland have all seen a decline of employment in the sector of -0.2%, -1.2% 

and -2.3% respectively.  The UK has a particularly high GVA per employee, almost four times that of Scotland, probably 

because of the large amount of shipping via southern ports but possibly also due to head office locations being located 

outside of Scotland.  For the forecast to 2030 for the EU/UK and Scotland it is assumed that employment will continue 

to slightly decline at a rate of -0.2%, the EU historical average.   
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 DESALINATION 

A lack of data on the global desalination market has meant that obtaining comparable data (with that found in the 

established sectors) has proved difficult.  However, data obtained from the US Department of Energy (represented in 

the graphs above) states that, in terms of capital expenditure, the global seawater desalination market was worth 

approximately $2.6 billion and this is expected to grow to over $4.5 billion in 2020 – a growth rate of 11.6%.  

Furthermore, the operational expenditure in the global seawater desalination market was worth approximately $3.8 

billion in 2015 and is set to increase to $5.2 billion in 2020 – a growth rate of nearly 6.5%.   

 

There is, therefore, a global market opportunity but in terms of influence in the sector the EU only makes up 10% of 

global capacity with Spain, Malta and Cyprus with the highest desalination output per capita (European Commission, 

2018).  There is not enough data to establish the UK/Scottish influence on this sector but given the EU’s modest 

contribution and its concentration among the Mediterranean states, it is reasonable to conclude that the UK/Scottish 

market share is negligible.   

 

Figure 5.6 Seawater desalination 

 
 

5.9.1 Overview 

Desalination is classified as an emerging sector and in the broadest sense can be understood as the conversion of 

seawater or brackish groundwater to freshwater.  To this extent, water managers and planners are increasingly looking 

at desalination as one of the technical, supply-side solutions that can meet current water demands and buffer against 

the negative impacts of climate change on water resources.  Seawater desalination can be used for a variety of purposes 

such as consumer and commercial use together with agriculture irrigation.   

 

There is very little reliable data available on desalination (European Commission, 2018) but according to the latest data 

published by the International Desalination Association (IDA) and Global Water Intelligence (GWI) (2019), in the last 

five years, the world has seen a 57 percent increase in the capacity of desalination plants online.  The industrial 

desalination market grew by 21 percent in contracted capacity between 2016 and 2017 (IDA and GWI, 2019).  This 

increase in production capacity reflects the fact that coastal communities are increasingly turning to the sea to meet 

their drinking-water needs, while inland there is a tendency for groundwater to become increasingly brackish over time.  

Around 60 percent of desalination capacity treats seawater, with the remainder treating brackish and less saline feed 

water.  Desalination is now used in 150 countries, including Australia, China, Japan, USA, Spain and other European 

countries, the Middle East and North Africa.  It is expected that even more desalination projects will be implemented in 

the coming years (European Commission, 2018).   
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In terms of the data available, it has not been possible to establish the UK’s/Scotland’s market share in respect of this 

sector.  However, the Scottish-based company VWS Westgarth – a subsidiary of French-owned multi-national group, 

Veolia, who specialise in the design and construction of water treatment and desalination plants – is seen as a success 

story in this sector.   
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 COASTAL AND ENVIRONMENTAL PROTECTION 

5.10.1 Overview 

According to the World Bank (2018), continuing business as usual will have great negative environmental and social 

impacts, which are expected to disproportionally affect vulnerable groups of the population. At the same time, surging 

development in the coastal zones is causing erosion, and marine pollution. This degradation is reaching such a proportion 

that its impact cannot be accurately measured. 

 

An example of such degradation is the state of the global coral reefs. Coral reefs provide 500 million people with 

livelihoods through fishing and tourism. It also contributes to an estimated US$1 trillion to the global economy (UNEP, 

2019). Yet, coral reefs have been identified to be one of the most threatened ocean ecosystems globally. Over the last 

three years, mass coral bleaching take place due to a combination of marine pollution and climate change. Contributing 

to the estimated 50 per cent of the world’s corals have been destroyed (UNEP, 2019). 

 

Therefore, coastal and environmental protection is classified as an emerging sector that is bound to develop rapidly as 

a result of climate change and extreme weather conditions (European Commission, 2018).  The impacts related to 

climate change and extreme weather conditions could have significant implications for ocean ecosystems and marine 

diversity (i.e. biodiversity and habitat loss, changes in fish stock composition together with migration patterns (OECD, 

2016).  These implications will be felt by a multitude of Blue Economy sectors such as, but not limited to, those involved 

in fishing and aquaculture sectors, the offshore oil and gas industry, marine and coastal tourism and low-lying coastal 

communities (OECD, 2016).   

 

 

 
  



Analysis of the Global Ocean (Blue) Economy and Scotland/UK’s current share 

  32 Scottish Enterprise 

 MARINE RENEWABLES 

 
 

 

 
 

 

5.11.1 Overview 

Marine renewable energy, an emerging sector within the Blue Economy, are renewable resources originating from the 

marine space which can be converted into energy. This includes ocean renewables, offshore wind, and floating solar. 
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Ocean renewables considered include: waves, tidal range, tidal currents, ocean currents, ocean thermal energy 

conversion (OTEC), and salinity gradients (IEA and OES, 2018). 

 

Marine renewables can play a vital role in social and economic development, as well as in climate adaptation and 

mitigation. This case is especially pertinent in most SIDS and LDCs, where socio-economic clusters rely on fuel imports 

to meet the vast majority of their energy needs. This situation makes them extremely vulnerable to fluctuating global 

energy prices and disproportionately high transportation costs (World Bank and UN, 2017).   
 

It is projected that, of these ocean based technologies, offshore wind is most likely to increase in capacity in the short 

to medium term (OECD, 2016).  It does, however, only make up 0.2% of current global electricity generation 

(International Energy Agency, 2018).  The potential for other marine renewable technologies (tidal, wave and ocean 

current, etc.) is enormous.  For example, worldwide theoretical wave energy resource is estimated at 29,500TWh/year 

and worldwide theoretical tidal energy resource is estimated at 7,800TWh/year (IEA and OES, 2018).  However, short 

to medium term growth is unlikely to be significant (OECD, 2016).  These technologies face stiff competition from 

onshore energy sources and the fact that these technologies are less well established than offshore wind.  

  

The data presented in this section is derived from OCED data for global GVA and growth, whilst that for Scotland, the 

UK and the EU is from a bottom up analysis, taking existing built projects (BiGGAR Economics, 2019) in order to project 

GVA and employment statistics based on a continued high growth scenario to 20302.   

 

The UK is a global leader in marine renewable energy – it has seen the successful demonstration of both the world’s first 

tidal energy array and floating offshore wind array.  With regard to offshore wind, to the end of 2017 there was 6.9GW 

of operating capacity in the UK and there is ambition to grow this to 30GW in the 2030s (BVG Associates, 2019).    

 

 
2 Assumes capacity built in 2030 of 745MW in Scotland; 3.3GW in the UK and 11GW across the EU, consistent with 

cumulative installation of 10GW in Scottish waters; 50GW for the UK and 145GW for the EU. 
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 BLUE BIOTECHNOLOGY 

 

Data available related to the global value of the blue biotechnology sector is limited but that is understandable given its 

classification as an emerging sector.  Furthermore, some of the boundaries for its quantification are indistinct as some 

of the marine biotechnology applications involve the use of non-marine bioresources (Smithers Rapra, 2015).  The data 

presented in above highlights that the global market of marine biotechnology is estimated at $4.1 billion in 2015 and 

has the potential to reach $6.4 billion in 2025 – growth of approximately 4.6%.  These projections are broadly supported 

by OECD estimates from 2013 which projected the marine biotechnology sector to grow to approximately $4.6 billion by 

2017 (OECD, 2016).   

 

In terms of the UK/Scottish market share, there is a distinct lack of data on this emerging sector.  However, a recent 

report suggests that the UK trade balance for marine biotechnology is currently negative but that the sector could 

experience growth and have an estimated worth of £600m by 2030 to the Highlands and Islands (Highlands and Islands 

Enterprise, 2019). 

 

Figure 5.7 Blue biotechnology Global value 

 
Source: Smithers Rapra (2015) 

 

5.12.1 Overview 

Blue biotechnology (also referred to as marine biotechnology) is recognised as an emerging sector and is classified as a 

sub-sector of the blue bioeconomy (EU Commission, 2018).  In terms of the EU definition of the blue biotechnology 

sector, it is broadly defined as a sector that uses “living organisms as either a source or target of biotechnology 

applications” (EU Commission, 2018).  The OECD definition is similarly broad and categorises blue biotechnology as the 

economic activity related to “the application of science and technology to living organisms from marine resources, as 

well as parts, products and models thereof, to alter living or non-living materials for the production of knowledge, goods 

and services” (OECD, 2016).   

 

There is growing commercial interest in marine genetic resources, with the rate of patent applications related to marine 

genetic material rapidly increasing at rates exceeding 12 percent a year and with over 5,000 genes patented by 2010 

that were derived from marine organisms (Arnaud Haond, Arrieta, and Duarte 2011).  The majority of these patents 

have been filed by a few highly developed countries, highlighting the increasing biotechnology capacity gap between 

nations (World Bank, 2017).  
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 DISCUSSION 

 

 SECTOR RANK 

With the global blue economy estimated to double by 2030, it is recognised that the outputs of this work package are of 

high importance to SE.  The breakdown of the current UK/Scottish market share, and its associated sectors, allows SE 

to determine which established Blue Economy sectors, such as aquaculture and offshore oil and gas, are ready to be 

exploited in the short to medium term future and the identification of emerging sectors, such as offshore wind and ocean 

energy, will inform their long term exploitation strategy.   

The figures below give both the global and Scottish perspective on different growth rates in GVA to 2030.  It can be 

expected that a number of emerging sectors have the possibility for even stronger growth rates than shown here. 

 

Figure 6.1 Global - Blue Economy GVA forecast growth 

 

Figure 6.2 Scotland - Blue Economy GVA forecast growth 

 

 

Based on the forecast graphs above the top 3 growth sectors globally are Marine Renewables, Fish Processing Industry, 

and Aquaculture. Meanwhile the bottom 3 growth sectors are Oil and Gas, Transport, and Shipbuilding and Repair.  The 

picture for Scotland is similar, albeit focussed on GVA growth generated within Scotland.  As noted in the earlier sections 

whilst oil and gas shows negative growth it is forecast to remain the largest Blue Economy sector in 2030 based on 
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existing trajectories; new opportunities in Carbon Capture and Storage or hydrogen production could dramatically alter 

this. 

 

 OPPORTUNITIES 

There are opportunities in each of the sectors outlined above and these will have different levels of impact and sector 

growth potential. Table 6.1 lists some examples all of which are or could be pursued. What level of impact they would 

have nationally will vary and would require more detailed research. The Scottish government should consider combining 

the lists with the sector stakeholder information into an opportunities map for each sector and geographical area. This 

could then be evaluated in order to determine a prioritisation for SE initiatives to maximise the growth opportunities. 
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Table 6.1  Examples of Sector opportunities 

Sector Opportunities Comment 

Aquaculture  Develop new sites Not many sites available with a tightening 
regulatory regime 

 Offshore fish farm  Being developed in Norway but good potential 
within Scotland 

 Closed loop fish farms Address some regulatory issues and again 
good growth potential 

 New species ocean ranching Innovative options for new species 
development 

Fisheries Common fisheries policy changes  Brexit and changes could offer new options 
for fishing fleet 

 Self-propelled nets New developments in net technology 

Fish processing High value products export potential High quality reputation so could develop new 
product lines 

 Offshore island processing Options develop offshore industry 

Ports/warehousing  New ports  Review of an option for a  strategic port either 
new or expanded 

 Container port developments Previous options revised for container port 
expansion 

 LNG/CNG hubs Port equipped with LNG/CNG facilities to 
attract low carbon vessels. Decarbonisation 
options for port infrastructure 

 Floating ports  Options to have floating port structures rather 
than new build 

 Floating wind facilities Develop more options for floating wind project 
support such ultra-deep water ports 

Ship Building New vessels types Building hydrogen and other low carbon 
vessel options 

 Low carbon expertise Development of Low carbon reputation and 
cluster around smaller scale vessels 

 Autonomous seagoing vehicles Number of research theme already being 
progressed with Autonomous vessels as well 
as underwater vehicles 

Coastal tourism North coast 500 enhancements and 
replication 

Build on very successful North coast 500. 
More coastal tourism routes that could 
accessed as follow on and linked 

 Develop a coastal tourism brand  Branding of the sector to support web 
searching and businesses within the sector 

 Next generation cruise liners New developments with Low carbon vessels 

 Coastal activity tourism Growth sector for outdoor adventure and sea 
based activities 
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Sector Opportunities Comment 

Oil & Gas Decommissioning Develop full expertise and facilities to 
decommission the infrastructure in North Sea 
but also exportable services 

 Support for decarbonisation Options to utilise Hydrogen and other vectors 
to decarbonise the industry 

 New exploration New field options 

 Marginal field development Marginal and small pools field developments 
are being progressed and options to export 
knowhow 

 Commoditisation Development of new products with Oil or gas 
reducing carbon footprint (graphene) 

Shipping/Maritime 
transport 

Opening of Northern corridor Northern trade routes can be established 

 Electric power for ships Linked to renewable options 

 Stealth and maritime security Highly lucrative and important market options 

Desalination Develop a testing or demo project Emerging industry with potential. Link some 
testing or demonstration to another test 
location such as EMEC or Oil and gas facility 
in Aberdeen 

 Salt mining Options to utilise desalination for salt 
production 

Marine renewables Support funding for marine 
renewable development 

UK CFD scheme is not adventitious to Marine 
renewables so need better support system 

 Offshore floating wind  New developments within this as a sector 

Biotechnology Develop new centres and build 
supply chain 

Emerging technology with some growth 
potential so developing a cluster plus supply-
chain could support industry development 
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 KEY ACTORS AND STAKEHOLDER GROUPS 

Given the scope of the report, as an initial scoping exercise, a non-exhaustive list comprising of a range of actor 

organisations from academic, business, community, and government stakeholder groups along with their potential roles 

are given as examples in the following tables.  

 

Future work should include detailed groupings of stakeholders based on their geographical relevance and sector 

specialisation, as well as the following in-depth analysis of key actors’ network map and stakeholder groups’ 

characteristics:  

 

• Significance of relationships between actors 

• Direction of influence between actors 

• Benefits, costs, and risks levels of stakeholder groups 

 

Table 6.2 Examples of UK academic actors in the stakeholder group, including education institutions 

and research facilities 

Organisation Description 
Potential Roles in 
Scotland’s Blue Economy 

European Marine Energy 
Centre (EMEC) 

Provide marine energy technology developers with 
purpose-built, accredited open-sea 
testing facilities. 

• Provide input in the blue 
economy definition 
discourse and intrinsic 
meanings  

• Un-tapping potential 
research and innovation 
opportunities 

• Test current premises, 
build knowledge database, 
and create future 
scenarios 

• Provide teaching and 
capacity building to 
generate blue-economy-
literate workforce 

• Provide case studies as 
lessons learned  

Scottish Association for 
Marine Science (SAMS) 

Study, communicate, and promote how the marine 
environment works, how and why it is changing 
and how it could be better used and treated  

International Centre for 
Island Technology (ICIT) 

Undertake research, teaching and consultancy with 
particular expertise in managing the resources of 
the marine environment 

National Oceanography 
Centre 

Provide national capability and leadership for big 
ocean science 

British Oceanographic Data 
Centre 

Marine data sharing, management, and 
preservation 

The Centre for Environment, 
Fisheries and Aquaculture 
Science (Cefas)  

Provide innovative solutions for the aquatic 
environment, biodiversity and food security. 

Plymouth Marine Lab (PML) Provide evidence-based environmental solutions to 
societal challenges by applying cutting-edge, 
interdisciplinary research that benefits society and 
promotes stewardship of marine ecosystem 
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Table 6.3 Examples of UK actors in the business stakeholder groups in the marine industry sector 

Organisation Groups Description 
Potential Roles in 
Scotland’s Blue Economy 

Leisure Marine Include businesses operating in: leisure 
boatbuilding, recreational marine activities, as well 
as a variety of marine customer and business 
activities 

• Creating transition 
platform to people-
centred blue economy 
and sustainable 
development through 
public-private 
partnerships  

• Model and raise capital 
and operation 

• Implement and embed 
blue economy initiatives 
in relevant sectors 

• Provide practical training 
ground for human 
resources development 

• Provide case studies as 
lessons learned 

Marine Engineering  Include businesses operating in: Shipbuilding and 
Marine Engineering;  Marine Renewable Energy; 
Marine Oil and Gas Support; Marine Scientific and 
Technical 

Shipping Industry Include businesses operating in: International 
transport of passengers; Transport of passengers 
on inland waterways; International transport of 
freight; Transport of freight on inland waterways. 

Ports Industry Include businesses operating in: Warehousing and 
storage; Port activities and management; 
Stevedores, cargo and passenger handling; Border 
agency, HMRC and public sector employees 
operating in ports. 

Maritime Business Service 
Industry 

Include businesses operating in: Shipbroking and 
other miscellaneous transport services; Maritime 
insurance, finance and legal services; 7 Ship 
surveying and classification; Maritime Consultancy; 
Maritime Accountancy. 

 

Table 6.4 Examples of international actors in the community-based stakeholder and other third sectors 

group 

Organisation Description 
Potential Roles in 
Scotland’s Blue Economy 

World Wide Fund for Nature 
(WWF) 

 

WWF's mission is to stop the degradation of our 
planet's natural environment, and build a future in 
which humans live in harmony with nature. 

• Create bridging platforms 
for inbound and outbound 
knowledge exchanges 
amongst blue-economy 
driven communities 
globally 

• Outline potential impact 
and advocate policy 
making and/or changes in 
relevant blue-economy 
sectors 

• Provide case studies as 
lessons learned 

 

World Travel and Tourism 
Council (WTTC) 

 

Works to raise awareness of travel and tourism as 
one of the world’s biggest economic sector 

River Ocean A social enterprise whose mission statement is to 
increase the awareness and care of our rivers and 
seas through education, research and action 

Organisation for 
Economic Co-operation 
and Development (OECD)  

An international organisation that works to build better 
policies for better lives by shaping policies that foster 
prosperity, equality, opportunity and well-being for all. 

International Energy Agency 

 

IEA works to ensure reliable, affordable and clean 
energy for its 30 member countries and beyond 
guided by four main areas of focus: energy 
security, economic development, environmental 
awareness and engagement worldwide 
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Table 6.5 Examples of UK and International actors in the government stakeholder group (including 

intergovernmental bodies) 

Organisation Description Potential Roles in 
Scotland’s Blue Economy 

United Nations Environment 
Programme (UNEP) 

 

The United Nations Environment Programme (UN 
Environment) is the leading global environmental 
authority that sets the global environmental 
agenda, promotes the coherent implementation of 
the environmental dimension of sustainable 
development within the United Nations system, and 
serves as an authoritative advocate for the global 
environment. 

• Establish and implement 
coherent and supportive 
policies 

• Create regulatory 
standards of expected 
performance in the blue 
economy sectors 

• Drive and determine 
direction of blue economy 
development 

• Accelerate transition 
process through policy 
support 

• Provide guidelines of 
implementation 
procedures 

 
 

United Nations Education, 
Scientific, and Cultural 
Organisation (UNESCO) 

 

UNESCO is the United Nations Educational, 
Scientific and Cultural Organization.  

It seeks to build peace 

through international 

cooperation in Education, the 

Sciences and Culture. 

UNESCO's programmes 

contribute to the 

achievement of the 

Sustainable Development 

Goals defined in Agenda 

2030, adopted by the UN 

General Assembly in 2015. 
Food and Agricultural 
Organisation (FAO) 

 

The Food and Agriculture Organization (FAO)  A specialized agency of the 

United Nations that leads 

international efforts to defeat 

hunger. Involved in fisheries 

and aquaculture 

development 
International Renewables 
Agency (IRENA) 

 

The International Renewable Energy Agency 
(IRENA) is an intergovernmental organisation that 
supports countries in their transition to a 
sustainable energy future, and serves as the 
principal platform for international cooperation, a 
centre of excellence, and a repository of policy, 
technology, resource and financial knowledge on 
renewable energy. 

Involved in International 

marine policy development 

World Bank The World Bank is a vital source of financial and 
technical assistance to developing countries around 

Develops and funds marine 

infrastructure projects 
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 the world, providing a unique partnership to reduce 
poverty and support development. 

Oil and Gas Authority (OGA) 

 

Regulate, influence and promote the UK oil and gas 
industry. 

Agency involved in North Sea 

oil and gas development and 

decommissioning 

Marine Scotland Responsible for the integrated management of 
Scotland's seas 

Responsible for licencing and 

consenting marine projects 

in Scottish waters 

UK Hydrographic Office Provide marine geospatial data to inform maritime 
decisions. 

Data collection repository 

which supports Marine 

developments 

Scottish Enterprise & 
Highland and Islands 
Enterprise 

Governments Economic development agencies  Responsible for supporting 

business development and 

inward investment into 

Scotland 

Crown estate and Crown 
estate Scotland 

Owners of the seabed around UK coasts  Responsible for its continued 

protection and economic 

development 
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