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Introduction 
 
The Orkney Renewable Energy Forum (OREF) was established at the end of 1999.  Members 
of the Forum include representatives of the local authority, academic institutions, renewable 
energy generators, energy experts, civil engineers, environmental consultants and electrical 
engineering companies, amongst others.  OREF is made up of three sub-committees – 
Environmental, Community and Commercial, each having its own chair.   
 
OREF’s objectives are to promote all forms of renewable energy, and energy efficiency and 
encourage such activities to be of benefit to the Orkney community.  To achieve this it will: 
 
·  Encourage the preferential use of renewable energy in Orkney.   
·  Debate the best technical and sustainable options for increasing renewable energy and 

energy efficiency in Orkney. 
·  Facilitate Research and Development in renewable energy and energy efficiency. 
·  Disseminate information on renewable energy and energy efficiency. 
·  Seek out facilities, funding and services to support forum activities. 
·  Lobby on the strategic issues affecting the development of a renewable energy sector in 

Orkney. 
·  Act as a consultative body on issues related to connecting Orkney to renewable energy 

markets.  
 
The keen interest locally in energy matters stems from the fact that at present Orkney handles 
5% of total UK energy production through the activities of the Flotta terminal which is a mainstay 
of the local economy.  In addition, because of the climate and state of housing, we use more 
energy and have more energy poverty than elsewhere, we also pay more for our fuel than 
elsewhere.  Finally, in relation to renewables, Orkney is blessed with some of the best wind, 
wave and tidal resources in the world and we have a rich agricultural sector that could benefit 
greatly from biomass related activity.  Orkney is truly an energy island! 
 
The follow points have been compiled by OREF in response to the consultation issued by the 
RSE earlier in the summer.  We have endeavoured to answer the wider questions as well as 
giving comments relating specifically to Orkney where appropriate.  We are happy to add further 
detail during your visit to Orkney later in August. 
 
• How should Scotland provide for its energy needs over the next 5, 15, 30, 45 years, in 
the context of the likely UK, European and global energy environment? 
 
Scotland has always made use of its energy resource base, whether it is wood, peat, coal, oil or 
gas.  Renewables also have a history of exploitation with hydro and wind being best 
established.  The sparseness of population has also been utilised for research into Nuclear 
power at Dounreay, as well as the siting of power stations at Hunterston and Torness.  It would 
seem sensible therefore to continue to see how our local energy resources can be better 
exploited whilst safeguarding the environment, including wildlife and local communities. 
 
The Highlands and Islands have made a special contribution to Scotland’s oil age, handling 
around 45% of UK oil production.  The Highlands and Islands have the best renewable 
resources in Europe and communities that see the benefits in developing them. 
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The present context of global energy consumption indicates that the general growing use of 
finite non-renewable fossil fuels for energy is not sustainable. There are three main drivers: 
 
·  Global warming / climate change.  
·  Energy pricing. 
·  Security of energy supply. 
 
Global warming 
There is also growing global recognition of the likelihood of global warming, climate change and 
probable human exacerbation of the situation, there is an impetus for developed countries to 
contribute significantly to reduction in greenhouse gas (GHG) emissions; as adopted in 
international (Kyoto agreement), UK (e.g. Our energy future 2002) and Scottish Executive (e.g. 
the Scottish climate change programme) policy. The UK and IPPC 2050 target for a 60% 
reduction in CO2 emissions to stabilise CO2 at 550ppm is very much at odds with our current 
thinking and investment in fossil fuel replacement.   
 
The largest single contribution to unsustainable human GHG emission levels is the combustion 
of fossil fuels for use as energy; either by production of electricity in thermal combustion power 
stations or the use of fossil fuels for transport and heating. In the UK electricity consumption 
accounts for over 82 million tonnes oil equivalent (MTOe) of non-renewable resource, 20% of all 
energy used per annum; 86 MTOe, another 23% is used for transport and another 15-20% is 
also used for domestic heating and appliances. 
 
As a maritime area reliant on its land and sea natural resources, global warming will have 
especially serious consequences for Orkney, particularly if, according to some estimates, the 
North Atlantic Drift (Gulf Stream) is extensively and rapidly modified. 
 
Economics 
Though there is much debate about actual levels of reserves, globally we are either 
approaching or beyond the mid point of depletion of oil reserves and worldwide shortages of 
fuels, such as oil and gas are already having economic impacts on our heavily energy 
dependent societies.  
 
Historically Scotland has been a substantial exporter of electricity with significant recent 
generation capacity over domestic demand.  
 
Security of supply 
With energy supplies increasingly fuelled from overseas energy sources, security of supply can 
become a key issue.  This may be influenced by political manoeuvring, industrial disputes, 
natural disasters and/or sabotage.  Having a diverse energy supply with where possible local 
energy resources are a “luxury” the UK and Scotland may wish to try and continue. 
 
Renewable resources 
Scotland and its associated waters has one of the largest combined renewables resource in 
Northern and Western Europe; conservatively estimated at 59GW capacity (213 TWh annual 
production) for the nation as a whole1, and c. 8GW (31TWh production) in the Northern Isles 
alone2.  
 
The large part of these resources are in more remote areas that are already most fragile, have 
the highest fuel poverty indices in the UK and will be disproportionately impacted by increase in 
fossil fuel prices, hence some of the local interest in developing these resources. 
 

                                                
1 Scotland’s renewable resource 2001 
2 Unpubl. OIC 
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There are three potential areas for the development of renewable energy to replace the use of 
hydrocarbons and associated global warming as well as providing a sustainable source of 
energy supply for the future. 
 

·  Energy generation. 
·  Preferential local use of renewable energy. 
·  Energy export – either through the electricity grid or through chemical energy such as 

hydrogen or methanol. 
 

Successful development of these areas could bring 4 major benefits to Scotland.  Development: 
 

·  Provides competitive opportunity for industry, knowledge growth and wealth. 
·  Contributes to prevention of global climate change by reducing greenhouse gas 

emissions. 
·  Helps sustain threatened communities. 
·  Could further offset predicted economic hardship from price escalation of diminishing 

fossil transport fuels exactly in the geographically dispersed areas where there will be 
most impact. 

 

In Orkney we are already feeling the possible effects of climate change in our weather, through 
sea level rise, species change, and behavioural changes in wildlife etc.  It is therefore 
suspected that over the next decades public opinion will increasingly harden against fossil fuel 
based energy sources and that more energy awareness will guide people towards energy 
systems that have best overall efficiency and cleanliness. 
 

Given Orkney’s peripheral location, indigenous resource and research and development history, 
OREF will be strongly driving for Orkney’s role both within a responsible optimised Scottish 
renewable energy industry and at the social level of community sustainability. 
 
An aspirational timescale for Orkney to contribute to Scottish energy needs and policies would 
see: 
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2010 ·  An upgraded cable connection between the Northern Isles and the Scottish mainland 
facilitating some export of energy centrally. 

·  Feasibility studies to set up community owned electricity company. 

·  Pilot project to set up community hydrogen scheme with prototype ferry and refuelling 
system based in the North Isles focussing on a low technology using H2 in internal 
combustion engines and grid support. 

·  Pilot electric hybrid transport to reduce space requirements on ferries – low cost hire of 
hybrid vehicles – initially – LPG electric followed by  H2 / electric. 

·  Further sensitive commercial development of mature onshore wind projects in the islands. 

·  Full exploitation of existing expertise and recent renewable energy R&D facilities. 

·  The first commercial offshore wave farm operational in local waters. 

·  2-3 tidal devices proved successful in trials at the EMEC test site.  Construction underway 
for 3 commercial tide farms.  Feasibility studies in place for tidal barrage / flood defence 
barrage for Scapa Flow. 

·  Commercial investigations and trials of tidal energy generation stations within Orkney 
waters. 

·  Identify feasible means by which farming, currently the primary industry in Orkney, can 
contribute to the production and use of renewable energy sources. 

·  A number of the outer isles and Orkney achieving overall self sufficiency for electricity 
generation. 

·  Energy consumption significantly reduced through saving and efficiency in the county. 

·  Long term strategy for commercial hydrogen generation and export. 

·  Feasibility studies in to exploitation of methane hydrates. 

2020 ·  A further upgrading of cable connections to facilitate growing electricity production from 
maturing marine generation technologies. 

·  Orkney a major exporter and now supplying a significant proportion of Scottish electricity 
demand. 

·  Commercial scale offshore wind, wave and tide developments. 

·  Widespread use of hybrid – electric hydrogen vehicles, agricultural machinery, boats. 

·  Extensive fossil fuel replacement in heating and transport. 

·  Explore the potential of appropriate energy-demanding industries in the islands. 

·  Commercial scale exploitation of methane hydrates. 

·  All outer islands have sustainable communities and economies which are net energy 
producers. 

·  Orkney has achieved full energy self sufficiency and is establishing a roadmap to become 
fully carbon neutral whilst sustaining economic prosperity. 

·  Orkney internationally recognised as a centre for excellence in renewable technologies. 

·  Existing renewable energy generation and legacy oil and gas infrastructure used for R&D of 
hydrogen transport and bulk alternative fuel distribution processes. 

·  Local oil terminal at Flotta used as a test bed for commercial hydrogen/methanol production 
from renewables and hydrocarbons. 

2035 ·  Extensive fossil fuel replacement – hydrogen economy is well established. 

·  Widespread exploitation of methane hydrates. 

·  Nearly all transport within Orkney met by renewable sources. 

·  Ongoing commercial exploitation of marine renewables and export of expertise and 
technologies around the world. 

·  Flotta established as a new energy hub, importing renewable energy from Highlands and 
Islands and converting to Hydrogen/methanol. 
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2050 ·  Orkney fully utilising its available resources to produce and handle similar quantities of the 
UK energy flow as at present with its oil and gas facilities in a fully sustainable manner. 

 
• Should Scotland aim to be self-sufficient in energy in general, and in electricity in 
particular, despite trends towards interdependence within Europe? 
 
Yes, at least: self sufficiency is an easy target for Scotland in electricity and even energy terms.  
In both capacity and output we believe that Scotland should be a net exporter of energy.  As 
mentioned above, Scotland has a disproportionately high level of renewable resources in 
Europe, the global imperative to make use of them, the ability to exploit some competitively 
currently, and the infrastructure and long history in innovation to lead the way in development of 
less near market technologies.  
 
A significant part of Scotland’s recent economic prosperity has been due to export of non-
renewable oil resources and associated expertise. Sustainable communities are built on the 
efficient utilisation of indigenous resource. Self sufficiency does not exclude interdependence 
within European partners. As a competitive net exporter, interconnectedness can be a positive 
advantage. 
 
• What are the possible implications and consequences for Scotland, and the UK, of 
becoming increasingly reliant on imported oil and gas for their energy needs? 
 
Analysis of recent trends and projections for all global fossil fuel resources indicate the 
depletion of economically viable reserves, with the remaining reserves predicted to very quickly 
lie in the hands of fewer nations. Without unprecedented change in social patterns and structure 
in Scotland in the next decades, we will remain heavily dependent on energy resources for most 
aspects of society, over and above basic heating requirements for winter survival. The large 
geographical spread of Scotland, and the particular isolation of its peripheral and remote 
communities make Scotland especially vulnerable to the economic consequences of importation 
of progressively more expensive oil and gas from third parties as, globally, the finite resources 
dry up. 
 
The current oil and gas sector supports numerous jobs as well providing needed energy.  
Reducing local production will require workers to change sectors or to find work abroad, this is 
becoming increasingly difficult as developing countries develop their own skill workforces. 
 
Pressure to maximise exploitation of local reserve will provide a drive to make the most of local 
hydrocarbon assets.  This may include development of new technologies – such as secondary 
and tertiary reservoir support.  It may also include extensive reworking of mature assets to 
improve recovery from 30%-60%, using technologies such as polymer flooding, high capacity 
submersible pumps, carbon sequestration and injection.   
 
A number of these technologies are energy hungry and prolific sources of renewable energy 
may be helpful in maintaining the viability of production in post mature oil fields. 
 
Securing sustainable alternative energy resources will also become more critical with issues 
such as grid investment and developing new fuel systems becoming more critical. 
 
Reliance on imported fossil fuels will dull the urgency to pursue sustainable/renewable energy 
technologies and utilisation. 
 
Energy Supply 
 

���������
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• What are the feasibility, availability, reliability, sustainability, efficiency, capacity and 
risks of the different energy generation technologies? 
 

Resource Feasibility Availability Reliability Sustainability 
Life cycle 

energy 
efficiency 

Capacity 

Coal Established Finite imports good finite  
(100 years max?) 

low present high, 
 finite 

Oil Established 
Finite national & 

imports good 
finite  

(40 years max?) low 
present high, 

 finite 

Gas Established Finite national & 
imports 

good finite  
(60 years max?) 

low present high, 
 finite 

Gas hydrates Experimental Finite national & 
imports good low low present high, 

 finite 

Nuclear Established Finite imports 

moderate  
(safety requires 

unplanned 
shutdowns) 

finite 
(v. dependent on 

utilisation) 
low present high, 

 finite 

Hydro Established 

Finite 
 silting of 
reservoir 

 

good 

moderate  
(large energy 

investment and 
impact in 
reservoir 

construction) 

moderate mature at 
<1.5GW  

Onshore wind Commercial 
Infinite  

dependent on site 
availability 

moderate 
(resource not 

predictable long-
term) 

good high high c.15GW 

Offshore wind Commercial 

Infinite  
dependent on 

tower 
construction 
technology 

moderate 
(resource not 

predictable long-
term) 

good high high c.30GW 

Biomass – dry 
crop 

Commercial 
Infinite  

dependent on site 
availability 

good 

moderate  
(resource carbon 

neutral but 
energy 

requirement for 
harvest, 

processing and 
transport) 

moderate moderate c.5GW 

Biomass – 
anaerobic 
digestion 

Commercial 
Infinite  

dependent on fuel 
availability 

good good high moderate c. 
1.5GW 

Biofuel - oils Pre-commercial 
Infinite  

dependent on site 
availability 

moderate  
(oil crop 

production v. 
dependent on 

growing season 
in northerly 
latitudes) 

moderate  
(resource carbon 

neutral but 
energy 

requirement for 
harvest, 

processing and 
transport) 

moderate moderate c.5GW 

Biofuel – 
(m)ethanol Pre-commercial 

Infinite  
dependent on site 

availability 
good 

moderate  
(resource carbon 

neutral but 
energy 

requirement for 
harvest, 

processing and 
transport) 

moderate moderate c.5GW 

Offshore wave Pre-commercial 
Infinite  

dependent on 
technology 

good good high high c.10GW 

Inshore wave Experimental 

Infinite  
dependent on 

technology and 
site availability 

moderate (more 
wind vector 

dependent than 
offshore 

resource) 

good high moderate <1GW 
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Coastal wave Experimental 
Infinite  

v. dependent on 
site availability 

moderate (more 
wind vector 

dependent than 
offshore 

resource) 

moderate  
(large investment 

and impact in  
turbine 

construction) 

moderate low <0.1GW 

Tidal current Experimental 
Infinite  

dependent on site 
availability 

good  v.high high c.10GW 

Tidal head Experimental 
Infinite  

v. dependent on 
site availability 

good 

moderate  
(large investment 

and impact in 
reservoir 

construction) 

moderate moderate <1GW 

Solar - PV Commercial 

Infinite 
Limited to 

specialised/small 
scale applications 

poor  
(v. seasonal and 

variable in 
northerly latitudes 
and predominant 

occluded 
meteorology) 

moderate 
(high requirement 

for specialised 
engineering and 
manufacture of 

cells) 

high low <0.1GW 

Solar -heat Commercial 

Infinite  
Limited to 

specialised/small 
scale applications 

poor  
(seasonal and 

variable in 
northerly latitudes 
and predominant 

occluded 
meteorology) 

good moderate low <0.1GW 

Geothermal Commercial 

Infinite  
Limited to low 
energy and 

specialised/small 
scale applications 

good good high moderate c.1GW 

 
 
 
 
• What are the likely trends, and uncertainties, in the availability and cost of energy 
sources over the next 20/45 years? 
 
The trends and uncertainties in availability and cost are judged below 
 
Resource availability cost 
 trend uncertainty trend uncertainty 
Coal stable low increasing low 
Oil decreasing low increasing low 
Gas decreasing medium increasing low 
Gas hydrates increasing high uncertain high 
Nuclear stable high decreasing high 
Hydro stable low increasing high 
Onshore wind increasing low decreasing low 
Offshore wind increasing low decreasing low 
Biomass – dry crop increasing medium stable medium 
Biomass - digestion increasing medium stable medium 
Biofuel - oils increasing medium stable medium 
Biofuel – (m)ethanol increasing high stable high 
Offshore wave increasing low decreasing low 
Inshore wave increasing medium decreasing medium 
Coastal wave increasing medium decreasing high 
Tidal current increasing low decreasing low 
Tidal head increasing medium decreasing low 
Solar - PV increasing high increasing high 
Solar -heat increasing low stable low 
Geothermal increasing low stable low 

 
• What are the economic issues of capital investment in the supply and distribution of 
energy that need to be considered? 
 

���������
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OREF believes it essential at this time to make sure that suitable strategic investment is put in 
place at this time to allow development of indigenous renewable generation technologies within 
an effective timescale.  This should include focussed investment into promising R&D areas, 
matching the investment with potential returns.   
 
Scotland has a slender competitive advantage from the development of European Marine 
Energy Centre, but in order for this to be sustained this initiative has to be followed up with the 
development of demonstration projects with suitable financial incentives while the industry 
matures with the provision of adequate grid connections.  It is worth noting that DTI investment 
into marine renewables (£40 million) is about the same as the annual subsidy for the Orkney 
and Shetland ferry service to the Scottish mainland and less than one-thousandth of the 
projected cost of decommissioning and clean-up of the 20 nuclear sites for which the Nuclear 
Decommissioning Authority has responsibility.  Other investment opportunities are listed below 
and are described in more detail later in this document. 
 
Energy generation: Infrastructure support and grid re-enforcement and optimisation, waste 
biomass projects / landfill management. 
 
Energy use: Pilot testing of hybrid hydrocarbon-electric-hydrogen schemes for transport, 
hydrogen shipping, grid stabilisation. 
 
Energy export: Strategic planning of export routes, inter-connectors, hydrogen storage, etc -  
 
The key capital investment issues which are most pertinent to this goal are: 
 
 
 
 

Issue Suggestions 

1. Assets  -  Scotland as a whole will need to make best use of existing energy 
infrastructure, labour and expertise assets accumulated over a long time 
period. The potential of sustaining indigenous oil and gas assets as they 
become underutilised/redundant is a great opportunity to reduce capital 
and risk. 

2. Investment - what 
source?  

 

Energy production and distribution came under increasingly centralised 
control during the 20th Century.  Privatisation of energy supply systems, 
consolidation of the oil majors and the domination of energy resources in 
certain countries.  This pattern has also limited investment decisions to a 
few very important people.  Capital intensive, centralised energy systems 
have been served well by such processes 
 
Renewables are a less capital intensive form of energy that can help to 
decentralise production, encourage smaller scales of investment – within 
the grasp of individuals, communities, and small businesses.  They offer 
therefore a new type of energy system where decisions are made by the 
individual rather than the centre and there is more individual investment in 
and ownership of the energy supply system. 

3. Market and price – 
Present patterns  
 

The market price for energy at present is remarkably low.  Carbon taxes 
and accountability for wastes are likely to push up the medium and long 
term price of existing energy sources.  Renewables by contrast are on a 
downward cost curve as technologies get more established and 
productivity is improved.  The ROC system provides a short term 
incentive for renewables production but it is envisaged that real prices will 
soon provide sufficient incentive for investment – what is needed is for the 
real price of conventional energy sources to be transparent to the 
consumer.   
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Issue Suggestions 

4. Ownership – whose 
projects? 

 

Who owns renewable projects has become an issue because of their 
dispersed locations, visibility and the lack of people actually involved in 
the energy production process.  If a factory was being set up to employ 20 
people producing energy there may be less interest in who the overall 
investor was. 
 
There is also a sense that by using a natural energy resource renewables 
is using a common asset which every body shares.  As a new activity it 
seems to be treated differently in peoples mind to say fishing or farming – 
the reasons are unclear. 
 
What is clear is that communities are waking up to the opportunities that 
renewables can offer for local revenue generation.  Perhaps as 
government get smaller and the welfare state structures are eroded 
renewables will be the vehicle for generating local funds to fill the gaps 
left by a reduction in the state? 

 
There are also important requirements for strategic investment in passenger and freight 
networks which are most energy efficient and reduce reliance on non-renewable energy 
sources. 

 
• What are the key issues surrounding the development of Scotland’s bulk electricity 
transmission and local distribution systems? 
 
For OREF the two essential issues which need to be addressed for successful development are 
firstly, the identified overall series of north-south capacity bottlenecks which prevent the ability to 
export new distributed renewable energy production to the central areas of consumption, as 
highlighted in the OFGEM 2004 report 3on strategic investment in infrastructure: 
 
 

                                                
3 SKM(2004) 
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Secondly, the specific upgrading of the Orkney-Caithness submarine cable, which is presently a 
complete bar to development of any significant export generation potential in the region. We 
believe the recent stance of “business case“ justification for upgrade should not be supported in 
this instance. It seems very short sighted to have national renewables and climate change 
policies and invest 8 figure sums in marine test facilities in the area because of its resource, but 
not assist any of the likely further commercial projects which naturally follow on from the test 
trials in this region. Relying solely on developer led investment risks slowing, if not stalling 
completely, any commercial development in an area, which, otherwise, has all the natural 
resources, topography, prior experience and recent investment in place to be Scotland’s centre 
for excellence in marine renewables and could lead the world on its behalf. 
 
Finally development in Orkney, like elsewhere, is inherently tied to the inherited grid system, but 
the system only accounts for 5% of the cost of delivery. OREF suggest that in planning for the 
future we may need to look at OFGEMs remit so it could be broadened to encompass 
sustainability principles. Now is the time to be examining and developing other bulk energy 
carrier, transmission and distribution methods, to address this and contribute to the replacement 
of our high present requirements for transportable non-renewable fuels.  
 
Alternative routes to energy markets associated with generation in the North of Scotland area: 
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Export around the 
world as fuel 

Export as electricity to 
Scotland, England and 

Europe by cable 

Outer Hebrides inter-
connector cable 

Export as fuel around 
the world by Tanker 

Export as fuel to 
Europe and UK by 

tanker 

Pentland Firth inter-
connector 

Fair Isle inter-connector 
cable 

Export as electricity to 
offshore oil industry 

and/or Norway by cable 

Export as fuel to 
Europe and UK by 

tanker 

Export as fuel to the 
world by tanker 

Export as fuel to the 
world by tanker 

Export as electricity to 
Northern Ireland by 

inter-connector cable 

Export as electricity to 
England and Europe 

West coast export 
cable for electricity 

East coast export cable 
for electricity 

Export as fuel to 
Europe and UK by 

tanker 
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Energy Demand 
 
• What will the impact of energy availability and price be on the demand for energy by 
commerce and industry in Scotland? 
 
We would hope that commercial and industrial demand for energy would reduce significantly 
over the coming decades through greater energy efficiency rather than reduced industrial 
capacity.  There are however some restructuring opportunities that could arise as new forms of 
energy production come on stream and other trading patterns change. Historically high energy 
industries follow the availability of the resources. This is also a fundamental principle of 
sustainability to generate and utilise energy as close as possible to its raw resource. Dispersed 
and embedded electricity generation could lead to a wider geographical distribution of 
secondary industries, commerce and employment throughout Scotland with a substantial 
positive influence on the maintenance of community and culture in more peripheral regions. 
 
We are exploring opportunities to link renewable power generation with fossil fuel replacement 
at a community level.  Typically the output from community owned turbines would be linked to a 
community owned electricity supply company that would enjoy reduced transmission charges as 
there is a low requirement for export with profit sharing through community ownership. 
 
Also, from a maritime oil and gas perspective, there is already a current trend reflecting the 
change in sources of non-renewable energy with the modern phenomenon of the expansion of 
the Northern Maritime Corridor in association with Russian oil and gas exports, this is most 
likely going to continue to increase in the short to mid-term future. In extreme, recent trans-
Atlantic predictions suggest global warming could make the North Western Passage ice free for 
over 100 days per annum before 2080; opening it up as a more significant trade route to the 
west4 
 
A further opportunity is the large production and export of hydrogen re-using some of the 
industrial plant infrastructure at Flotta. 
 
• What are the likely trends in the domestic demand for energy for space heating and 
other purposes? What would need to be done to achieve major savings? What are the 
investment costs? 
 
With regard to likely trends in domestic demand, is most likely to continue to increase in the 
short term. It will probably need a noticeable major climatic event to change wholesale attitudes. 
OREF would support measures to make energy use more expensive and the level of use more 
transparent for households. 
 
We believe there is a greater role for district heating. There are lessons to be learned from the 
Scandinavian planning models and heat pump experience.  We should also be actively shaping 
demand rather than just estimating and responding to it. It will be essential to make 
communities aware of energy use if any demand modification and moderation initiatives are to 
be successful. For instance it is possible to put a large public real time energy meter in a 
community, similar to the town clock, whereby people can see the effects and impact of their 
activities. 
 
In estimating investment cost account should be taken of the environmental effects and risks of 
not adopting measures to reduce demand. 
 

                                                
4 Scotland’s renewable resource 2001 

���������
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• What are the likely trends in the demand for energy for transportation in Scotland? 
What is the likely time-scale and scope for substituting other power sources for fossil 
fuels? What are the likely investment costs? 
 
We see an opportunity to use the islands as a test bed for novel systems, and would like the 
Orkney Islands Council to set a target such as a carbon neutral transport fleet by 2020. Given 
the short perimeters of many outer islands (averaging 10-20 miles circumference), it is also an 
ideal opportunity to trial individual island common fleets and all renewable electrification 
schemes.   
 
Specific options that are being considered are the use of hybrid hydrocarbon-electric and 
hydrogen-electric vehicles, hydrogen powered internal combustion engines and hydrogen 
powered ferries. 
 
Another alternative is the provision of fixed links between islands using the support structures to 
house tidal turbines. 
 
 
Environmental and Social Issues 
 
• What are the environmental concerns that need to be taken into account, in terms of the 
impact on ecological and other natural resources, as well as waste management and 
impacts on the landscape? 
 
Note these lists are not exhaustive: 
 
Onshore wind 
·  Most sensitivities strongly project and turbine size dependent 
·  Visibility and landscape issues from siting in wild and scenic areas 
·  Mechanical and aerodynamic noise 
·  Shadow throw and flicker 
·  Electromagnetic interference of communications 
·  Foundation impact on ground water 
·  Specific bird sensitivities 
·  Supporting and connection infrastructure 
·  Construction and servicing road traffic and infrastructure 
·  Distribution grid capacity and upgrades 
·  Aviation interaction 
·  Archaeology 
 
Offshore wind 
·  Unlikely that there will be small and medium scale projects 
·  Visibility and seascape issues from shoreline will likely require siting where other onshore neighbour 

interactions will not be prevalent 
·  Foundation impact on benthos 
·  Sea bird sensitivities similar to onshore wind 
·  Seabed cable impacts 
·  Onshore supporting and connection infrastructure 
·  Onshore fabrication and assembly of components 
·  Shipping traffic and disturbance during offshore construction and assembly 
·  Distribution grid capacity and upgrades 
·  Interaction with other sea users (fisheries, transport routes, recreation, MoD) 

���������
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Hydro-electric 
·  Most impacts related to reservoir and size dependent 
·  Landscape and scenic issues from dam wall and valley flooding 
·  Dam impact on freshwater courses and ground water 
·  Specific migrating fish sensitivities (salmon, trout and eel) from flow diversion 
·  Specific habitat, invertebrate, and habitat-specific animal sensitivities 
·  Connection infrastructure 
·  Distribution grid capacities and upgrades 
·  Disruption of freshwater fisheries and other river/valley users 
·  Localised dwelling and built heritage losses and wider flood management issues. 
 
Biomass 
·  Issues linked to growing fuel and power generation and scale dependent 
·  Increase in crop growing area linked to visibility and landscape issues 
·  Large areas of willow biomass affect water tables 
·  New land or alternative use of established farming land 
·  Other land users (agriculture & existing forestry activities) 
·  Planting, harvesting and drying land and road traffic and infrastructure 
·  Transport between crop growing and generator plant locations  
·  Liquid run-off from storage/stockpile of wood crops 
·  Incinerator/generator construction impacts 
·  Incinerator operational noise 
·  Incinerator local air pollution 
·  Processed water requirement and remnant ash pollution from conventional incinerators 
 
Tidal  
·  The main technology in highland region likely to be  tidal stream devices 
·  Unlikely that there will be small scale projects 
·  Impacts on tidal flow patterns and energy shadows on benthos, water bodies, and shoreline 
·  Foundation and mooring  impact on benthos (if not moored) 
·  Submerged sea bird, fish, and mammal sensitivities 
·  Underwater noise 
·  Seabed cable impacts 
·  Onshore supporting and connection infrastructure 
·  Onshore fabrication and assembly 
·  Shipping traffic and disturbance during offshore installation 
·  Distribution grid capacity and upgrades 
·  Interaction with other sea users (fisheries, transport routes, recreation, MoD) 
·  Other specific shoreline disruption associated with tidal head devices 
 
Wave 
·  Three main technologies coastal, inshore and offshore devices 
·  Unlikely that there will be small scale offshore projects 
·  Potential visibility and scenic issues especially with coastal and inshore devices 
·  Impacts surface wave patterns and energy shadows on water bodies  
·  Impacts surface wave patterns and energy shadows on shoreline 
·  Coastline, cliff and heath disruption for construction of coastal devices 
·  Inshore and offshore foundation and mooring impact on benthos 
·  Submerged sea bird, fish, and mammal sensitivities 
·  Underwater noise 
·  Seabed cable impacts 
·  Onshore supporting and connection infrastructure 
·  Onshore fabrication and assembly 
·  Shipping traffic and disturbance during offshore installation 
·  Distribution grid capacity and upgrades 
·  Interaction with other sea users (fisheries, transport routes, recreation, MoD) 
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• Can the objectives of environment improvement and economic growth both be met 
without a major increase in energy costs? What steps should be taken to enable an 
informed debate on the issue? 
 
The cost of energy derived from fossil fuels is expected to increase as supplies diminish and the 
cost of CO2 emissions are likely to increase in line with the carbon abatement technologies that 
will be required to meet increasing CO2 reduction targets.   
 
In contrast, the cost of renewable technology is expected to fall with economies of scale and 
increased competition within the renewables sector.  When comparing costs with nuclear 
options it is important that lifecycle costs are used and include the cost of decommissioning and 
long term waste management. 
 
Coupled with improvements in energy efficiency, it should be possible to meet the 
environmental improvement objectives and economic growth without major increases in energy 
costs.  
 
• What are the social values and consequences of energy generation and distribution on 
employment opportunities, health, and energy affordability? 
 
Community energy generation and distribution schemes offer considerable opportunities for 
creating wealth in the remote fragile communities that are risk in rural Scotland.   
 
There are considerable opportunities for multiplier effects from investment in renewables, from 
strategic planning, permitting, installation and operations and maintenance.  Orkney already 
employs 80 people in the renewable sector. 
 
Regarding health there are two main mechanisms foreseen whereby renewables can make a 
significant contribution.  The first is through creating warmer homes – particularly for the 
vulnerable.  Energy efficiency can play a critical role here.  The second involves health through 
exercise – we have become wedded to energy saving tools such as vehicles, dishwashers etc 
as part of normal life.  The energy challenges that we will face tomorrow may cause us the 
revisit these issues with the development of personal forms of transport like electric bicycles that 
make it attractive to take a little more physical exercise.  Reducing our carbon footprint and 
increasing physical activity would have significant health benefits. 
 
 
 


