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Executive summary 

Objectives and approach 

The Government of the Isle of Man has recognised that climate change and energy security are critical 
issues for the Island in the short, medium and long term.  The energy system is currently undergoing a 
significant transformation and the government has committed to further additional changes.  The 
relatively new CCGT plant, energy from waste installation and plans to expand the natural gas 
network will all have a long term impact on the shape of the Island‟s future carbon emissions and 
energy dependency.  What‟s more, the Island has adopted a short term renewable electricity target of 
15% by 2015, which if to be achieved will require significant additional investment in new generating 
capacity. 

The Isle of Man, as co-signatory to the Kyoto Protocol (with the UK) and an active participant in the 
international climate change process, has committed to reviewing the potential for developing 
additional renewable energy sources with a long term view on the role that they could play in meeting 
climate change and energy security objectives.  As such, the Government commissioned AEA to carry 
out a systematic review of the potential for renewable energy on the Island and to provide the 
evidence base to inform future decisions regarding a long term renewables target and the measures it 
may need to put in place to achieve that target.  This report contains the results of that analysis. 

There are certain important environmental and socio-economic factors that will have an important 
influence on the direction of future energy policy for the Isle of Man.  The Island is a small and close 
community, so any developments would need to be sized to meet those energy needs.  High tech and 
internet business are strongly promoted on the Island, and require a stable and low cost energy supply 
if this area is to expand as the Government would wish.  As a small economy, the Island cannot 
provide the asset infrastructure for many new developments without reliance on imports.  
Consequently the employment prospects afforded by an expansion in renewable energy are specific 
to the Island. 

GDP per capita is higher on the Isle of Man than in the UK, yet this does not mean increased energy 
prices can be readily accommodated.  The Office of Fair Trading regularly undertakes price enquiries 
and the general awareness of energy prices on the Island is high.  In this context the cost of 
renewables may be considered in two ways.  Against current prices it is important that renewable 
projects would not increase the overall cost of energy – an aspect examined in this report – but also 
when the potential for future increases in global fossil fuel prices to an unacceptable level is 
considered, renewables must be viewed as an opportunity to keep costs down, by reducing 
dependence on international energy markets. 

The objectives of the study are to: 

 Map current primary and secondary energy needs so that future decisions regarding energy 
generation can be made in the context of energy need. 

 Examine the potential for reducing future energy demand through improved energy efficiency 
and review the impact these measures could have on overall demand, to signal the 
importance of energy efficiency within the policy spectrum. 

 Assess the state of technology readiness for a wide range of possible renewable and low 
carbon options for the Isle of Man, with specific reference to the resources available and 
scope for deployment on the Island.  This will provide an evidence base for future energy and 
climate change policy developments. 

 Assess the relative attributes of future energy options to provide an independent view on the 
priority order for the technologies. 

 Analyse the impacts of each option so this can inform future policy development. 

 To make recommendations on how the Isle of Man should take forward its longer term 
renewable energy strategy. 
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Energy policy 

The Government Strategic Plan and IoM Strategic Plan have been reviewed, as well as supporting 
policies with an influence on energy system (Building regulations, 2006 Report by the Council of 
Ministers on Energy Policy, Energy Policy Group proposal for an energy policy plan, Clean Tech 
sector brochure and 2008 energy policy consultation documents). 

The Council of Minister‟s energy policy and the IoM government strategy documents set out a useful 
policy framework with numerous aims and objectives related to sustainable energy production and 
consumption. The documents make clear the Government‟s aspirations. However, the documents do 
not express targets (other than for renewables) and objectives in a quantified manner and detailed 
implementing measures are not defined in the energy policy. 

It is found that existing strengths lie in building energy efficiency measures, implementation of a 
biomass strategy and the setting of targets for renewable energy. 

Further fiscal or economic, regulatory, information or behaviour change measures need to be 
established to enable the IoM government to realise its aims and objectives. Transparent quantified 
targets should also be set to help the government and citizens to monitor progress towards targets. 

At present, there would appear to be no fiscal or economic incentives to promote renewables on the 
IoM.  The Department of Economic Development‟s (DED‟s) clean tech brochure makes a good case 
for sustainable energy developments on the Island but more needs to be done to set up specific 
measures to attract investment. 

While the IoM government is committed to reduce GHG emissions from its estate, no policy seems to 
be in place for businesses to reduce their energy consumption.  Further policy initiatives could include 
flexible mechanisms such as domestic carbon trading or voluntary agreements, coupled with the 
promotion of smart metering.  There is a role for government in driving improved product standards, 
possibly through regulation. 

Future demand and energy efficiency take-up 

Whilst business as usual energy demand is expected by suppliers to slowly increase, it is believed that 
there are pressures which could lead to a reduction in overall demand, most noticeably increasing 
consumer awareness and the Government‟s policy towards aspects such as building regulations and 
vehicle emissions tax. 

Significant emissions reduction opportunities lie with improved building energy efficiency.  For the 
domestic sector the greatest potential space heating savings lie with increased loft insulation, cavity 
wall insulation, draught proofing and boiler upgrades.  Electricity savings through better lighting and 
use of appliances can also be significant.  Total savings of around £6 million/year are estimated, but 
the programme to achieve this would be large and require long term planning.  The results for 
domestic buildings are shown below.  These are the best known because of the current housing 
condition survey, and could give the greatest total energy savings.  For comparison, the retail prices 
including VAT are 16.38p/kWh for electricity and 5.86p/kWh for domestic natural gas

1
.  Without VAT 

these are 15.60p/kWh and 5.58p/kWh respectively.  Savings to individuals will include the VAT saving 
but for the Isle of Man economy the ex VAT figures are the appropriate comparators. 

 

Measure 

Total 
energy 
saving 

(kWh/year) 

Unit cost of achieving 
saving (p/kwh heat or 

electricity 

Loft Insulation  13,961,160 2.4 

Cavity Wall Insulation 17,941,500 3.4 

Solid Wall Insulation 2,155,500 18.2 

Double Glazing 5,262,000 26.5 

                                                      

1
 All prices correct as of October 2010 
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Measure 

Total 
energy 
saving 

(kWh/year) 

Unit cost of achieving 
saving (p/kwh heat or 

electricity 

Draught Proofing 13,799,652 4.52 

Boiler upgrade 30,913,200 7.45 

Heating controls 7,728,300 2.74 

Total: space heating savings  75% of 
total to allow for measures 
interaction 

68,820,984 9.13 

Hot water use 5,100,678 2.7 

Lighting 5,718,942 8.3 

Appliances 3,746,680 14.4 

Total for all measures 83,387,284 - 

In the absence of accurate up to date information on the thermal performance of public buildings, and 
given the relatively small numbers involved (approximately 500 buildings), it would be cost-effective to 
commission a detailed survey of public buildings, possibly making use of thermal imaging. This would 
produce the most productive building-specific recommendations. 

There is no data available to form a firm view on the potential for energy efficiency savings within the 
commercial and industrial sectors.  However, finance and IT are significant sectors for the economy 
and it is believed there is potential for government to play a role in encouraging energy efficiency 
within data centres, possibly akin to the UK Carbon Trust Data centre Strategic Design Advice service.  

Energy infrastructure 

The energy infrastructure is well positioned to meet the current energy needs of the Island‟s 
population in a safe and economic manner, through the gas and diesel electricity generating plant and 
plans to extend the natural gas network. 

Even if demand continues to grow at the current rate, the Pulrose CCGT and IoM-UK interconnector 
assets can be expected to continue to be able to meet Island demand through to 2030, supported by 
the Island‟s operational diesel stations.  However, current short term operating reserve contracts often 
involve the allocation of significant interconnector capacity, therefore if significant amounts of new 
renewable generation were to come on line, and be exported to the GB market new interconnector 
capacity may be required. A number of options exist for implementation of new interconnector 
capacity.  These include direct connection of renewable generation to the UK/Irish networks, 
bypassing any possible detrimental effects posed by connecting substantial amounts of intermittent 
generation to the IOM network. 

Several interconnector projects are expected to come online in the future that will be serving the 
UK/Irish markets. Given that there is not a pressing need for additional interconnector capacity at this 
time, this affords the IOM Government time to observe how this new market develops before pursuing 
a particular course of action.   

Even with expected gas growth demand continues to sit below the design capacity of the NG 
interconnector (130,000scm/h) well beyond the scope of this study therefore no additional 
interconnector capacity should be required to meet demand in the medium to longer term. 

Large scale renewable energy options 

This section summarises the technology status and applicability of large scale renewables to the Isle 
of Man.  Subsequent sections review all technologies for their relative economics, carbon benefit and 
other key factors. 



 Renewable energy sustainability study – impacts and opportunities for the Isle of Man 

 

AEA in Confidence Ref: AEA/ED46657/Issue Number 1  v 

Onshore wind 

Onshore wind is an established technology ready for deployment on the Island.  In addition to the 
technology, sophisticated resource modelling and landscape visualisation capabilities have become 
established. 

Eight potential 10MW wind farm locations have been identified, each capable of generating between 
16.7 and 27.3GWh per year.  They are located in the central and northern parts of the Island, shown 
below in relation to the existing electricity infrastructure. 

 

1. Ballacooiley 
2. Beary Mountain 
3. Dalby Mountain 
4. Gordon 
5. Keppel Gate 
6. Snuff the Wind 
7. Jurby 
8. Cronk 

The levelised cost for onshore wind generation at a discount rate of 10% is around 8p/kWh, for the 
most cost effective sites.  The cost of generation from onshore wind depends on the exact level of 
resource at a given site and whether cabling is to be above or underground.  We have examined 
illustrative sites in this report; further work would be necessary to determine the full potential of any 
future developments, and the exact costs associated with them. 

Offshore wind 

Offshore turbines are in long term operation in the marine environment. 13 arrays are reported to be in 
full commercial operation in UK waters. 
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The offshore wind resource for the Isle of Man in this study is based on four large arrays in different 
locations on the north-east, east and south of the Island.  These are large arrays intended for the 
export of power to the UK.  They would be arrays of between 100 and 200 turbines generating 
between 1,000GWh/y and 3,500GWh/y.  The zones for these arrays are shown in the following figure: 

 

Environmental and fishery constraints have been considered in the review for each of the four zones.  
Three of the four zones for offshore wind farm development avoid identified sensitive species habitats, 
although one (Z3) is close to a recognised scallop dredging area and, consequently, impacts would 
need to be carefully assessed.  The IoM Government is currently progressing with a Marine Spatial 
Planning exercise to map data sets of the IOM Territorial Waters in order to identify key issues in 
different areas.  This will support robust decisions on what uses areas could have covering navigation 
routes, wildlife designations/value, fishing interests, telecom routes, MOD zones and other uses. 
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The levelised cost for offshore wind generation at a discount rate of 10% is around 18p/kWh, for the 
most cost effective sites.  We have examined the potential to earn UK Renewable Obligation 
Certificates for export of offshore wind power to the UK market.  It is far from certain that this benefit 
could be realised, and even so it does not make the case for offshore development compelling.  
However, offshore wind is an emerging market and costs can be expected to decline. 

Biomass 

Biomass is a viable, low risk renewable energy option for the Isle of Man that is most economic in 
larger public buildings and commercial/industrial settings. Options are reviewed for the application of 
biomass to domestic (wood pellet), and small medium and large scale uses (all wood chip). These last 
three can be characterised as follows: 

Category Applications 
Boiler size (max rated 

output) kW 

Small Primary schools, public offices 200 

Medium Leisure centres, shopping centres 1000 

Large Diaries, creameries, hospitals 2000 

 

The resource assessment for biomass is based on the use of indigenous resources.  The fuel potential 
from these sources was calculated as: 

 Government forestry estate (current resources): 6.5k oven dry tonnes 

 Energy crops: 25.3k oven dry tonnes per year - using willow coppice making use of 10% 
(7.9kacres) of the suitable land that is currently used for cereals or grassland and hay 

 Total indigenous potential: 31.8k oven dry tonnes per year 

This study examines the contribution that these sources could make to Island energy needs.  If only 
the forestry estate were utilised, then the benefits would be a factor of five smaller.  The option to 
import biomass would need to be considered further, although opportunities to import wood pellets 
from the UK are identified.  The levelised cost for biomass at a discount rate of 10% ranges from 
3.4p/kWh heat for large scale applications to 11.8p/kWh heat for domestic uses. 

Anaerobic Digestion 

Anaerobic digestion (AD) involves the conversion of biodegradable organic matter to energy by 
microbiological organisms in the absence of oxygen.  The biogas produced in the process is a mixture 
of methane and carbon dioxide, and can be used as fuel source for heating and/or electricity 
production.  The most feasible AD plant is a farm enterprise model at Santon, which could be based at 
or close to the large dairy farm with approximately 340 cattle.  The estimated quantity of waste, from 
creamery and farm is 19,100tonnes/year, which could generate annually 1.4GWh electricity and 
1.2GWh heat for export. 

Sewage sludge is normally very dilute, between 2-4 wt% solids, and requires a safe and secure outlet.  
Currently, it is dewatered, dried to 92% dry matter and pelleted for either land application or sent to 
EfW plant.  Therefore, no sewage sludge has been taken into account in the considerations related to 
AD plants. 

The levelised cost for AD at a discount rate of 10% is 6.4p/kWh heat and 12.8p/kWh electricity, 
apportioning costs on a 1/3 heat 2/3 electricity basis by analogy with common carbon accounting 
practice. 

Wave 

Wave energy is the extraction of useful energy from the motion of water in surface waves on the sea.  
Wave energy devices are usually designed to generate electricity. Wave energy has achieved a 
number of full scale prototype tests of short duration, up to a few weeks, but with no continuously 
operating prototype yet in place.  The most promising location for the Isle of Man is 4-16 km south of 
the Calf of Man, which is in the area with the highest energy density, although this would have 
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implications for current fishing patterns requiring a new exclusion zone.  An array of 40 machines 
could generate about 21GWh/y. 

However, the technology is in the developmental stage and is costly.  The unit cost of generation at a 
discount rate of 10% is 79p/kWh.  Surveys would be necessary to gather better information on the 
wave resource around the Island, and more detailed consideration of environmental impacts would be 
required. 

Tidal current 

A number of different tidal current generator concepts have been proposed in recent years. Tidal-
current energy is the direct extraction of energy from naturally occurring tidal currents.  This is done in 
much the same way as wind turbines extract energy from the wind.  The leading device concept is the 
SeaGen turbine.  However, this device is limited to locations with a water depth up to 30m, while much 
the Isle of Man‟s tidal current resource is somewhat deeper than this, with only limited potential areas 
in the 20-30m depth range.  For locations deeper than 30m, alternative designs must be used in which 
the rotor occupies a smaller proportion of the water column.  Such design concepts are less 
advanced. 

The most favourable locations are identified off the north of the Island; an array of 30 devices 
generating up to 18GWh/y. 

Since this technology is in a development stage, and because the natural resource around the Isle of 
Man is relatively low, this option is one of the most expensive technologies considered.  The levelised 
cost of tidal current is 50p/kWh at a 10% discount rate.  If it is to be considered then it would need to 
be treated as a research and development programme.  Sampling of tidal current resource would be 
necessary to take this option forward as the power output, and hence economics, are extremely 
sensitive to the flow velocities, which are themselves very uncertain.  It is an emerging market and 
technological developments should be watched closely as costs would be expected to decline in years 
to come. 

Tidal lagoon 

Tidal lagoons use the same technology as tidal barrages.  Several examples of tidal barrages are 
currently operating around the world, including the Rance barrage in Brittany, Annapolis Royal in 
Canada and a few small plants in Russia and China. 

Barrages are typically built across the mouths of estuaries and impound an area of water bounded by 
the barrage embankment and the banks of the estuary on the landward side of the barrage.  Lagoons, 
on the other hand, enclose an area of water that is not a whole estuary.  Although no tidal lagoons 
have yet been built components of tidal lagoon, such as the turbines, have been demonstrated as 
individual sub-systems.  As there has been no complete system test, this technology can be 
considered to be in the development stage. 

The most promising location is a few km north of Peel, for a large scheme of diameter 4.6km.  It could 
generate 90GWh/y.  However, the unit cost of generation would be 43p/kWh at a 10% discount rate. 

Small scale renewable options 

This section summarises the technology status and applicability of small scale renewables to the Isle 
of Man.  Subsequent sections review all technologies for their relative economics, carbon benefit and 
other key factors. 

Small scale wind 

Small scale wind systems are turbines rated up to 50kW, which can be sub divided into two 
categories, micro-wind turbines (0kW – < 1.5kW) and small wind turbines (1.5kW – 50kW). The Isle of 
Man has wind speeds ranging from 5 – >10 m/s and therefore some areas offer good potential for 
wind energy generation. With the small scale wind resource on the Isle of Man it is likely that isolated 
micro wind systems would be distributed across the Island.  Micro 5kW would be suitable for farms 
especially in open exposed locations.  It is assumed that a maximum of 200 could be deployed.  A 
smaller number of 25 kW turbines would be used by commercial companies, assumed to be 50 for the 
assessment. 
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The amount of energy generated from these schemes could total about 4,400MWh/y, at a unit cost of 
between 30p/kWh and 40p/kWh.  Public opposition is another significant barrier to the deployment of 
this technology. 

Solar photovoltaics 

Solar photovoltaic (PV) materials and devices convert light energy into electrical energy.  Commonly 
known as solar cells, individual PV cells are electricity-producing devices made of semiconductor 
materials (silicon, polycrystalline thin film or single-crystalline thin film) and are the basic building block 
of a PV (or solar electric) system.  There are many commercial arrays and schemes in place across 
the world.  We have assumed take-up of PV at 50 residential properties and 20 public sector buildings 
and estimate that small scale residential and public sector schemes could generate about 10MWh/y.  
The unit cost of generation at a 10% discount rate is around 60-80p/kWh. 

Solar thermal 

A solar (thermal) water heating system uses solar collectors (panels), normally mounted on a roof, to 
capture the energy released by the sun to heat water. These collectors contain liquid, which once 
heated travels to a coil in the hot water cylinder and transfers heat to the water store. So over a period 
of time a full tank of hot water is created. 

There are many domestic and commercial schemes in place across the world.  We have assumed 
take-up of retrofit solar thermal at 200 residential properties and 20 public sector buildings and 
estimate that small scale residential and public sector schemes could generate a heat output of about 
20MWh/y.  The unit cost of generation at a 10% discount rate is around 23p/kWh heat, for retrofit 
application.  New build applications would be cheaper, although the total potential would be less, due 
to the slow turnover of building stock. 

Heat pumps 

Ground source heat pumps are increasingly deployed in the UK as a means of space and water 
heating and could have application on the Isle of Man.  Similarly Air source heat pumps could have 
application.  They are generally most economic off the gas grid, and do require electricity use to 
operate, at around 1/3 of the amount of heat supplied. 

It is estimated that there is a maximum potential for around 4,700 heat pumps on the Isle of Man.  The 
unit cost of generation at a 10% discount rate is around 15p/kWh heat. 

Micro CHP 

Combined Heat and Power (CHP), or cogeneration, technology uses a prime mover (an engine, 
turbine or fuel cell) to convert the chemical energy in a fuel to mechanical or electrical energy and 
recovers residual thermal energy (heat) from the same process for use where there is a demand for 
heat, thus reducing the fuel consumption in separate boilers.  Overall the amount of fuel used by a 
CHP plant is usually less than the total used to generate the same amount of heat and power 
separately.  Not a renewable option, micro CHP could have small scale commercial or public sector 
application more efficiently than separate supplies of electricity and gas.  It has been assumed that 
there is the potential to employ small non domestic CHP schemes (of electrical output <50kW) at 
about 60 locations the Island (in addition to the relatively small number that currently exist). By 
attributing 2/3 of the cost to electricity and 1/3 to heat, the unit costs at a 10% discount rate are 
14p/kWh and 7p/kWh respectively. 

Small scale hydro power 

Hydropower is the exploitation of kinetic energy from a flow of water either from a natural water 
course, an artificial water storage facility, such as a reservoir or where barrier such as a weir has 
impounded water.  Hydropower on the Isle of Man could therefore be developed in two different 
settings – either high head run-of-river type developments or within the existing water supply 
infrastructure.  There is currently a 1MW device in operation at Sulby, and a project under 
development by the Water Authority for an energy recovery turbine at Sulby Water Treatment works 
for use by the works.  An additional four potential river flow schemes and three reservoir schemes 
have been identified.  The most promising two locations (on the Sulby and Glass rivers) could 
generate a total of about 2,200MWh/y at a unit cost of 17p/kWh. 
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District heating 

District Heating (DH, also known as Community Heating) refers to the provision of heat where the heat 
is generated centrally and then distributed to users within a locality by means of a network of pipes.   
The heat distribution network will typically consist of a two-pipe pumped circulation arrangement.  One 
pipe carries high temperature water away from the heat station while the second returns the water at 
lower temperature back to the station, having first given up heat to consumers. 

The potential for a district heating on the Island has been reviewed, by matching demand to potential 
heat supply.  The principal DH network opportunity identified is the use of heat from the Richmond Hill 
EfW plant to supply the following heat demands: 

 Commercial Premises on the IoM Business Park and Spring Valley Trading Estate 

 New properties on the 20ha package of land on Cooil Road, which has been ear-marked for 
commercial development. 

 Former Ballakinnish Nurseries glasshouse complex situated opposite Richmond Hill EfW plant.   

 For this scheme the unit cost of heat at a 10% discount rate is 9.6p/kWh heat. 

Electric vehicles 

We have considered the potential for electric vehicles (EV) and plug-in hybrid electric vehicles 
(PHEVs) on the Island.  We have taken as our starting point the marginal abatement cost curve work 
carried out for the UK Committee on Climate Change, and developed a deployment model applicable 
to the isle of Man.  We have then examined the impact that this could have on electricity demand, 
using a pessimistic charging scenario during a mid winter period of high demand. 

Indications are that in the short term, to 2015 or perhaps 2020, the small numbers of EV and PHEV 
likely to be purchased in the Isle of Man mean that no particular measures need to be taken to 
compensate for any increased load on the grid. Rather, the IoM Government and MEA should 
investigate available technologies such as intelligent metering to determine a way forward to better 
administrate and manage the demand as it increases, negating the need to increase generation or 
supply capacity.  By 2025 the impact of EV charging on Island electricity demand could be significant 
enough to make demand management measures desirable. 

It is recommended that as EVs/PHEVs penetrate the transport market on the Island, monitoring 
programmes should be carried out to assess and characterise how consumers use their vehicles, in 
order to promote the best infrastructure capable of taking on the extra grid load with the least amount 
of disruption to the current system. 

Technology assessment 

Economics 

In the main report cost-resource curves for heat and electricity have been presented, showing the 
contribution to energy supply that each measure could make, and at what cost.  On these curves 
energy efficiency measures are also shown for comparison.  This analysis feeds into the multi-criteria 
analysis described later in this executive summary.  In summary, the levelised costs and resource 
potential of each electricity generating measure is shown below for a 10% discount rate, with new 
build CCGT included for comparison (the main report also shows units costs at a 15% discount rate).  
Of course the true price will lie within a range, and we have in many instances examined a number of 
possible projects to understand those ranges.  The costs stated below are the most favourable for 
each technology. 

Technology 
Maximum potential 

electricity 
generated(GWh/y) 

p/kWh generated 

New build CCGT - 6.9 

Onshore Wind - 2 lowest cost 10MW sites 54.5 7.7* 

Small Hydro (2 most favoured sites) 2.2 16.6 

Offshore Wind (all 4 zones) 7,709 17.7 
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Technology 
Maximum potential 

electricity 
generated(GWh/y) 

p/kWh generated 

Small Wind Commercial 2.63 32.7 

Small Wind Domestic 1.75 39.2 

Tidal Lagoons 90.5 43.0 

Tidal Current 18.2 49.8 

Solar PV 0.30 71.0 

Wave 21.8 78.7 

* assumes overground cabling.  For underground cabling, higher discount rates or less favoured sites the 
levelised costs would be higher 

The levelised costs for heat generation in the same way are as follows: 

  Technology 
Maximum potential heat 

output (GWh/y) 
p/kWh heat 

Biomass Large scale 36.8 3.5 

Biomass Medium scale 15.8 4.7 

Biomass Small scale 21.0 5.1 

District Heating 17.8 9.6 

Biomass Domestic 44.1 12.1 

Heat Pumps (air & ground) 56.3 15.4 

Solar Thermal 0.7 23.0 

The levelised cost for cogeneration has been calculated by attributing 2/3 of the cost to electricity and 
1/3 for heat, by analogy with the common approach for treatment of greenhouse gas emissions. 

  Technology 
Maximum potential heat 

/electricity output (GWh/y) 
p/kWh heat / electricity 

AD heat 1.2 6.5 

AD electricity 1.4 13.1 

Small CHP (<50 kWe) heat 24.2 6.8 

Small CHP (<50 kWe) electricity 15.0 13.6 

Barriers assessment 

The renewable technology options considered in this project all have barriers to deployment, to some 
extent, and when applied to the Isle of Man will be specific to the local circumstances.  These barriers 
are often the most significant factors affecting development prospects or take-up rates, therefore an 
approach has been developed to rank and compare the barriers across the technologies using a 
scoring system that ranges between 1 (low barrier) and 5 (high barrier) for a series of attributes.  The 
average values are shown below, for 2 different timeframes: 
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Smaller heat options, namely biomass, solar thermal and micro CHP do score well, principally 
because the barriers for deployment of smaller equipment within existing developments are lower.  
Heat pumps score a little less well than these technologies.  Regarding the remaining electricity 
generating options, small hydro, micro wind and AD (which incorporates CHP) do not score as well as 
onshore and offshore wind, even though on an individual project basis they may be easier to deploy. 
Large scale marine technologies do not score well, although modest improvements may be expected 
in the longer term, as these technologies mature. 

Carbon footprint 

The renewable technology options described in this report could make a significant beneficial 
difference to the greenhouse gas emissions of the Island.  The carbon benefit for each measure has 
been assessed, with assumptions regarding avoided use of existing energy supplies. Offshore wind 
has not been included as it is assumed to generate electricity that is exported to the UK and therefore 
has no impact on the carbon footprint of the Isle of Man. Overall, this carbon assessment highlights 
the importance large scale electricity generation as the most significant options to deliver the greatest 
carbon savings.  Domestic and large scale biomass also provide large benefits. 

  Technology 
Energy generated (MWh/year) 

Carbon saved (tCO2e / year) 
Electricity Heat 

Onshore Wind - 2 lowest 
cost 10MW sites 

54,520 
 

23,444 

Tidal Current 18,180 
 

7,817 

Tidal Lagoons 90,460 
 

38,898 

Wave 21,760 
 

9,357 

Biomass Domestic 
 

44,150 10,150 

Biomass Small scale 
 

21,024 4,833 

Biomass Medium scale 
 

15,768 3,625 

Biomass Large scale 
 

36,792 8,458 

AD 1,434 1,205 903 

Solar PV 298 
 

128 

Solar Thermal 
 

740 220 

Small Wind Domestic 1,752 
 

753 

Small Wind Commercial 2,190 
 

942 

Heat Pumps (air & ground) 
 

56,261 4,870 

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

Short term <10 years

Medium term >10 years
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  Technology Energy generated (MWh/year) Carbon saved (tCO2e / year) 

Small CHP (<50 kWe) 14,995 24,192 2,140 

District Heating 
 

17,800 4,092 

Small Hydro 2,208   949 

Visual impact 

Visual impact is an area of public concern for developments in general and for wind farms in particular.  
Hence planning regulations often include visual impact as a criterion that will influence local plans and 
the assessment of specific planning applications.  With regards Marine developments, the IoM 
Government has employed an Officer to progress Marine Spatial Planning for IoM Territorial Waters.  
A methodology for ranking the measures according to visual impact has been developed, which ranks 
technologies from zero to nine

2
.  The highest impact technologies are offshore, onshore and small 

scale wind, AD and small hydro, shown below. 

 

Multi criteria analysis 

A powerful tool to enable the ranking of technology options is the use of Multi Criteria Analysis (MCA).  
The purpose of the MCA is to bring together each of the technology attributes, including economics, 
carbon barriers and visual impact in a way that gives an appropriate ranking to each criterion.  MCA 
involves the systematic assessment of each technology against a set of criteria against a quantitative 
scale.  The criteria are then weighted according to perceived importance, and the scores combined to 
give an overall technology score, on a scale from zero to 50. 

                                                      
2
 Note: the visual impact scale is specific to the methodology applied for this issue, such that each technology is scored between 

zero and three for its visual impact and for the sensitivity of the locations where it would be most likely to be deployed, and the 
scores are multiplied together.  The collation of all issues in the MCA normalises them all to a scale of 1 to 6. 
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Overall, it is clear that biomass applications score the best in this assessment.  Small non-domestic 
CHP schemes, the district heating option identified in this study and heat pumps (both ASHP and 
GSHP) perform well.  Offshore and onshore wind achieve the next highest scores. 

Solar thermal and small hydro score next, although are very modest in terms of energy generated, and 
hence carbon saved.  AD is medium to low ranking.  Of the remainder, small scale wind and solar PV 
score less well primarily because of their costs and more modest deployment potential.  Marine 
generation technologies also score low, but because of their costs and technology immaturity. 

It is important to note that of the technologies shown in the above figure, we consider tidal current, 
tidal marine and wave to be below TRL9, i.e. not at a stage for commercial deployment. 

 

Scenario analysis 

The purpose of the scenarios is to develop different views of the future.  The potential role and 
development of each renewable energy technology is then assessed in each of these futures.  This 
provides an understanding how renewable energy could develop under different views of what the 
future might hold.  Four scenarios have been developed, corresponding to a matrix of low (current) 
and high energy prices and low (current) and high take up of energy efficiency measures on the Isle of 
Man.  The scenarios are shown below: 

0 5 10 15 20 25 30 35 40 45 50
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District Heating
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Wave

Total MCA score
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ORANGE 

 Low financial incentive for energy 
efficiency as the savings and case for 
investment is weak. 

 Instead regulations or public opinion 
drive demand down 

 Consumer bills lowest  

 Energy costs are an incentive for 
inward investment 

 Lowest market incentive for RE, 
requires most Govt incentive for RE 

BLUE 

 Strongest market incentive for energy 
efficiency 

 Backed  by regulations 

 Lowest energy demand 

 Strong case for efficiency and renewable 
solutions.   

 Lowest energy imports 

 Renewable energy generation for export 

 

L
o

w
 

PURPLE 

 Low efficiency buildings 

 Low efficiency appliances 

 Highest energy demand  

 Weak case for efficiency and 
renewable solutions.   

 Building in long term high energy use 
in new homes etc. 

 Highest energy imports (100%). 

 

YELLOW 

 Market incentive ineffective to overcome 
barriers to EE 

 Lack of investment as other priorities 
attract funds 

 Consumer bills highest 

 Energy costs are a disincentive for inward 
investment 

 Highest incentive for RE – but low 
investment 

 Would need financial support 

As a reference to future energy price scenarios, we take the latest UK Department of Energy and 
Climate Change (DECC) price projections.  These forecasts are produced annually and take 
information from current studies as well as representing the best view from DECC internal modelling.  
In the latest issue, June 2010

3
, real gas prices for the central case have an annual growth rate of 1.2% 

to 2020, whereas the corresponding increase in oil price is about 1.4% per annum.  In our 
methodology we take these prices as representative of the low energy price scenario – i.e. the current 
position.  The high energy price scenario would need to be materially different and we consider that 
the DECC high price scenario is appropriate for this.  In the DECC high price scenario the annual rate 
of increase of oil and gas prices is around 4% in the next few years, reducing to a rate of increase of 
3% by 2020. 

Similarly energy efficiency is assumed not to fall from current levels, hence low energy efficiency is 
intended to represent the current situation, where high levels of efficiency are not widespread 
buildings, appliances or other energy using equipment.  In this outcome energy efficiency will continue 
to improve but at a slow, gradual, rate. 

High energy efficiency is a much more rapid improvement.  This could be driven by regulation (e.g. 
much more stringent building regulations) or through better financial returns (due to high energy prices 
or incentives).  In this outcome energy demand falls, which will reduce opportunities for some of the 
renewable energy technologies.  In our appraisal of domestic energy efficiency savings, we identified 
that in principle up to 9MWh of annual energy for space heating could be saved from current levels of 
around 12MWh per household.  As an indication, our high energy efficiency scenarios would 
correspond to the realisation of these benefits in over 20% of private households. 

The assessment has looked at how each of the technologies would be favoured, or otherwise, in each 
scenario.  In conclusion it is found that biomass and onshore wind are very resilient to each scenario, 
so would be attractive in a wide range of future conditions.  Offshore wind is favoured in high energy 
price scenarios. On the heat side, district heating, heat pumps and solar thermal fair reasonably well, 
especially in the high energy prices high energy efficiency scenario. 

                                                      
3
 http://www.decc.gov.uk/assets/decc/Statistics/Projections/67-updated-emissions-projections-june-2010.pdf 
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Energy prices 

The adoption of renewables on the Island, if they are more expensive than conventional alternatives, 
will put an upward pressure on energy prices.  This impact has been modelled and it is found that for 
electricity, onshore wind has the smallest impact on energy costs for the Island, at an average price 
increase of about 0.4p/kWh for the lowest cost onshore wind projects (assuming overground cabling 
but excluding other connection costs and the increase to MEA operational costs necessary to manage 
the effects of intermittent generation).  However, it is important to note that we have derived a range of 
costs for onshore wind, depending on location and method of connection (underground or overground 
cabling).  At a 10% discount rate costs vary between 7.7p/kWh to 13.7p/kWh.  Our simplified model 
indicates that for every 1p/kWh cost increase for 20MW of onshore wind generation the average 
electricity price would increase by 0.12p/kWh, so it is clear that if more expensive onshore wind 
projects were developed then the impact on electricity prices could be more significant. 

The other large centralised generating options have a significant impact on the economy, most 
noticeably the tidal options, because of their size and high levelised costs.  The smaller projects 
implemented by individual consumers have a much smaller impact on the Island cost of energy, 
principally because of their modest size.  With the exception of small CHP though, the unit cost for the 
consumer/developer is substantially increased over the current grid supply costs.  In general, the 
benefit from avoided gas imports for the electricity measures is more than outweighed by the higher 
overall technology cost. 

For heat, the non-domestic biomass and CHP deliver a net energy cost saving to the Island and to 
individual consumers.  For the other options the total Island cost is relatively modest, but this generally 
reflects the small scale of deployment of these measures. 

Employment 

Investment in renewable energy is likely to create direct jobs as well as indirect jobs across the entire 
supply chain of the renewable industry including environmental monitoring, development design, 
commissioning and procurement, manufacturing, installation, project management, transport and 
delivery and operations and maintenance.  In order to determine the potential job generation from 
each technology option a renewable supply chain gap analysis carried out by the UK Department of 
Trade and Industry (DTI) was drawn upon and modified for the Isle of Man.  The results are shown 
below. 

  Technology Total jobs Direct jobs Indirect jobs 

Offshore Wind n.a. n.a. n.a. 

Onshore Wind (2 most 
favoured 10MW farms) 5.1 3.7 1.4 

Tidal Current 1.5 1.1 0.4 

Tidal Lagoons 14.0 9.9 4.1 

Wave 10.5 7.4 3.1 

Biomass Domestic 72.8 40.4 31.5 

Biomass Small scale 23.1 12.8 10.0 

Biomass Medium scale 18.0 9.2 8.7 

Biomass Large scale 18.0 9.2 8.7 

AD (EFW) 0.6 0.0 0.0 

Solar PV 0.2 0.0 0.0 

Solar Thermal 50.7 27.5 23.2 

Small Wind Domestic 0.3 0.0 0.0 

Small Wind Commercial 0.3 0.0 0.0 

Heat Pumps (air & 
ground) na     

Small CHP (<50 kWe) na     
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  Technology Total jobs Direct jobs Indirect jobs 

District Heating na     

Small Hydro 0.8 0.0 0.0 

Total 216 123 93 

A qualitative review of the supply chain capability for the Isle of Man for supporting the renewable 
technologies suggests that jobs created or retained would mainly be related to: 

 Small vessels for installation, 

 Constructing access roads, 

 Undertaking plumbing work, 

 Undertaking electrical work, and 

 Civil work  

 

Community investment 

Investment in renewable energy requires an investable project.  This is true of community and 
commercial developments.  To fund a renewable or low carbon energy project requires: 

 A stable and known source of renewable or low carbon energy input. 

 An affordable and appropriate source of capital funding. 

 A stable and known source of revenue for the energy outputs. 

This wider consideration of funding reflects the fact that all capital funding relies on a business case 
which in turn depends on the operating costs and revenues.  In other words the project needs to be 
fundable in order to attract funding.  Potential ways for community involvement in new renewable 
projects have been examined and case studies that are believed to have potential interest for the Isle 
of Man have been provided. 

The case studies show some of the potential roles and funding opportunities for community bodies.  
There are also a wide range of roles for a public body in the funding and delivery of renewable energy.  
The table below summarises these: 

Stage Role 

Fuel Inputs 

Providing fuel (e.g. food waste) 

Providing Land (suited to wind farms) 

Providing Buildings (for solar installations) 

Capital Funding 

Investment 

Access to grants targeted at the key technologies 

Gearing from credit rating 

Community Infrastructure Levy 

Energy Outputs Long term energy supply contracts 

The role of a public body in an individual project will vary greatly and the public body may have more 
than one role.  Hence the role of public bodies can only be specified in more detail when the details of 
the projects are known. 

Conclusions and recommendations 

This study has assessed the potential for energy efficiency, renewable and low carbon energy 
generation on the Isle of Man.  The following conclusions have been reached: 
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Policy and targets 

Further fiscal or economic, regulatory, information or behaviour change measures need to be 
established to enable the IoM government to realise its aims and objectives. Transparent quantified 
targets should also be set to help the government and citizens to monitor progress to targets. 

Energy efficiency 

There are great opportunities for improved energy efficiency and unit costs lower than the current 
retail price of energy.  Specifically in the domestic sector these include loft insulation, cavity wall 
insulation, draught proofing, improved heating controls and improved lighting.  These measures are 
cheaper than current energy generation and new renewables so should be pursued as a policy 
priority. 

There are likely to be significant energy savings opportunities within the public non-domestic building 
stock, but the opportunities have not been characterised for specific buildings.  It would be cost-
effective to commission a detailed survey of public buildings, possibly making use of thermal imaging. 

Further work should be undertaken to determine opportunities for energy savings within the 
commercial and industrial sectors.  It has not been possible to assess the opportunities as part of this 
study. 

Energy infrastructure 

The energy infrastructure is well positioned to meet the current energy needs of the Island‟s 
population in a safe and economic manner, through its gas and diesel electricity generating plant and 
plans to extend the natural gas network, although there is heavy reliance on imported fossil fuels.  
There is no short to medium term need to extend either the gas or electricity interconnector capacities 
to meet Island needs. 

Heat-only technologies 

Biomass technologies represent the best renewable option overall, for scales ranging from domestic 
through to large scale applications, using indigenous resources in the first instance.  It is the cheapest 
heat option; although for domestic consumers would be significantly higher than conventional gas 
generation.  It has the lowest barriers to deployment and without the visual impact concerns that affect 
some other technologies.  The carbon saved could be over 20,000tCO2/y so it offers potential to make 
a significant contribution to the Island‟s climate change ambitions.  The technology is fairly robust to 
future energy price and energy efficiency scenarios and has the potential to generate jobs on the Isle 
of Man.  More widespread development of biomass should be a priority for the Isle of Man 
Government.  This should focus initially on non domestic applications but potentially also extend to 
domestic uses, for which some capital subsidy may be necessary. 

There is potential for a district heating scheme making use of heat from the Richmond Hill EfW plant 
and serving the Isle of Man Business Park, Spring Valley Trading Estate and involving reuse of the 
former Ballakinnish Nurseries glasshouse complex.  The Isle of Man Government should engage with 
affected business and the plant operator to determine the appetite for such a project.  The cost of heat 
could be comparable with conventional sources, but with high capital expenditure.  There may be a 
role for the Isle of Man Government in facilitating the development process and providing support for 
the capital requirements. 

Domestic ground and air source heat pumps could also play a major part in meeting future Island 
energy needs, although the greatest barrier is cost.  Some degree of capital subsidy, grant or loan 
may be appropriate to contribute to the cost of establishing these technologies in the domestic sector, 
which can amount to approaching £10k per application.  It could be taken forward on a trial basis. 

Solar thermal should not be pursued as a policy priority due to its high cost relative to other heat 
generation options. 

Electricity-only generation technologies 

Onshore wind should be pursued as a priority option for meeting short and longer term domestic 
renewable energy targets.  It is the cheapest renewable electricity generating option and its increased 
cost relative to conventional CCGT is relatively small.  It can deliver large amounts of energy, save 
significant carbon dioxide emissions and reduce the need for gas imports.  The greatest barrier is 
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public opposition and the Isle of Man Government should engage with local communities on the 
prospects for onshore wind generation. 

The Island has significant offshore wind generation resource and four possible zones for large wind 
farms have been identified.  These projects could generate large amounts of electricity (between 
1,000GWh and 3,500GWh per year) although would only be viable under a scenario of direct 
connection to the UK in which Renewable Obligation certificates or similar are earned. 

There is potential for additional small hydro generation, although the amount of electricity that could be 
generated would be small, and the cost of generation is around three times that of CCGT.  It is 
recommended that the Isle of Man Government does not pursue small hydro as part of its renewable 
energy strategy. 

Wave, tidal lagoon and tidal current technologies are at development or demonstration stages and as 
a consequence any application for the Isle of Man would be risky and expensive in economic terms.   
It is not recommended that the Isle of Man Government pursues any of these technologies as part of 
its medium term energy strategy.  There could be benefits to the Island economy from the support of 
research and development projects on small scale, with the objective of establishing new clean tech 
enterprises that could benefit the Island through longer term exports or eventual commercial 
application on the Island.  However, this would need to be viewed as a research project and not one 
that would provide a cost effective means of meeting short or medium term energy needs. 

Small scale wind and solar PV are expensive options that have not scored well in the overall 
assessment.  As well as price there are barriers over visual impact and consequently it is judged that 
the potential of these technologies to meet Island energy needs and contribute to cutting emissions is 
relatively small. 

Cogeneration technologies 

Small scale CHP applied to non-domestic buildings offer the potential for a cost effective way to cut 
carbon emissions and fossil fuel imports through the more efficient use of natural gas.  Unit cost to 
consumers would be comparable with retail costs, although a barrier would be the capital investment 
cost.  The Isle of Man Government could consider funding measures to support the supply and take-
up of these technologies, possibly as part of a trial. 

The potential for anaerobic digestion has been reviewed and the most promising option identified.  It is 
judged that it could be cost effective, however, it would be on a very small scale relative to other 
technologies, and there would be concerns over its technical success (given previous experience on 
the Island).  The multi criteria analysis ranks this technology low and it is considered that it should not 
form a significant part of a long term energy strategy. 

Overall 

In this study the potential for improved energy efficiency and the application of renewable and low 
carbon technologies on the Isle of Man has been systematically reviewed.  The assessment has 
considered the state of technology readiness and the resources available on and around the Island to 
identify candidate projects for each.  These have then been assessed to determine their costs, 
potential carbon benefits, contribution to improved energy security and the extent to which there are 
barriers or visual impact concerns associated with them.  The impact that the technologies could have 
on employment and energy prices have then been considered, and examples provided of how local 
communities may benefit from the involvement in such projects.  On the basis of this work we have 
identified those measures that we recommend should form part of a long term energy strategy for the 
Island, and those that should not.  For technologies that it is recommended that the Isle of Man 
pursues, the type of support that may be applicable has been identified.  It is recommended that the 
Isle of Man develops a long term energy strategy focusing on the most promising measures that are 
identified in the above conclusions. 
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1 Introduction 

 Objectives and approach 1.1

The Government of the Isle of Man has recognised that climate change and energy security are 
critical issues for the Island in the short, medium and long term.  The energy system is currently 
undergoing a significant transformation and the government has committed to further additional 
changes.  The relatively new CCGT plant, energy from waste installation and plans to expand the 
natural gas network will all have a long term impact on the shape of the Island‟s future carbon 
emissions and energy dependency.  What‟s more, the Island has adopted a short term renewable 
electricity target of 15% by 2015, which if to be achieved will require significant additional investment 
in new generating capacity. 

The Isle of Man, as co-signatory to the Kyoto Protocol (with the UK) and an active participant in the 
international climate change process, has committed to reviewing the potential for developing 
additional renewable energy sources with a long term view on the role that they could play in meeting 
climate change and energy security objectives.  As such, the Government commissioned AEA to 
carry out a systematic review of the potential for renewable energy on the Island and to provide the 
evidence base to inform future decisions regarding a long term renewables target and the measures it 
may need to put in place to achieve that target.  This report contains the results of that analysis. 

There are certain important environmental and socio-economic factors that will have an important 
influence on the direction of future energy policy for the Isle of Man.  The Island is a small and close 
community, so any developments would need to be sized to meet those energy needs.  High tech and 
internet business are strongly promoted on the Island, and require a stable and low cost energy 
supply if this area is to expand as the Government would wish.  As a small economy, the Island 
cannot provide the asset infrastructure for many new developments without reliance on imports.  
Consequently the employment prospects afforded by an expansion in renewable energy are specific 
to the Island. 

GDP per capita is higher on the Isle of Man than in the UK, yet this does not mean increased energy 
prices can be readily accommodated.  The Office of Fair Trading regularly undertakes price enquiries 
and the general awareness of energy prices on the Island is high.  In this context the cost of 
renewables may be considered in two ways.  Against current prices it is important that renewable 
projects would not increase the overall cost of energy – an aspect examined in this report – but also 
when the potential for future increases in global fossil fuel prices to an unacceptable level is 
considered, renewables must be viewed as an opportunity to keep costs down, by reducing 
dependence on international energy markets. 

The structure and content of this report is explained in the following subsection.  The objectives of the 
study are to: 

 Map current primary and secondary energy needs so that future decisions regarding energy 
generation can be made in the context of energy need. 

 Examine the potential for reducing future energy demand through improved energy efficiency 
and review the impact these measures could have on overall demand, to signal the importance 
of energy efficiency within the policy spectrum. 

 Assess the state of technology readiness for a wide range of possible renewable and low 
carbon options for the Isle of Man, with specific reference to the resources available and scope 
for deployment on the Island.  This will provide an evidence base for future energy and climate 
change policy developments. 

 Assess the relative attributes of future energy options to provide an independent view on the 
priority order for the technologies. 

 Analyse the impacts of each option so this can inform future policy development. 

 To make recommendations on how the Isle of Man should take forward its longer term 
renewable energy strategy. 
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 Structure of the report 1.2

This report is structured in the following way: 

 Section 2 presents an overview of the current Isle of Man energy profile, in order to set the 
scene for the assessment of energy options.  It examines the energy production and 
consumption mix and where possible breaks this down by sector. 

 Section 3 reviews current Isle of Man energy policy, and in particular examines current 
policy documents.  In this section areas where it is believed that additional policy measures 
could further promote the update of energy efficiency and renewable energy measures are 
identified. 

 Section 4 examines the drivers for future energy demand on the Island, and against that 
backdrop identifies the potential for further uptake of energy efficiency measures.  The scale 
and cost of these measures is estimated, which provides an input to a later section that 
reviews the economics of energy efficiency and renewable options. 

 Section 5 provides an overview of the existing Island energy infrastructure.  It considers the 
extent to which the current infrastructure will be adequate to meet future needs and 
identifies the spare capacity expected on current gas and electricity interconnectors. 

 Section 6 contains an assessment of the current technology status for large scale renewable 
options for the Isle of Man.  It determines the resource available and provides cost and 
resource data to enable an economic appraisal of the options later in the report. 

 Section 7 mirrors Section 6 but assesses small scale renewable and low carbon options. 

 Section 8 is similar to Sections 6 and 7 but reviews the potential for district heating schemes 
on the Island. 

 Section 9 provides a market outlook of electric vehicles (EV) and plug-in hybrid electric 
vehicles (PHEV) technologies covering the years 2010 to 2025. Factors influencing uptake 
have been reviewed and implications on the Island‟s electricity generation have been 
assessed. 

 Section 10 assesses the attributes and viability of each option.  It establishes the levelised 
cost for energy generation and energy conservation measures, and presents these on a 
cost resource curve.  It provides a barrier assessment for the development of new 
renewable and low carbon options and assesses the carbon benefits they could bring to the 
Isle of Man.  It reviews the visual impact of these measures and concludes by presenting a 
multi-criteria analysis that brings together the wide range of factors affecting the 
attractiveness of each measure.  This multi criteria analysis provides a ranking of the 
measures, which can serve as a priority order for a future renewable strategy for the Island. 

 Section 11 contains a scenario analysis, to determine whether the renewable technologies 
would become more or less attractive under certain future scenarios.  Four scenarios cover 
the matrix of high or low (current) energy price and high or low (current) levels of energy 
efficiency.  This analysis illustrates how the case for future renewable development is 
affected by these different scenarios. 

 Section 12 considers the impacts of the renewable and low carbon energy measures 
identified in this report.  Specifically it considers impacts on energy prices, employment and 
reviews models for community investment. 

 Section 13 contains the recommendations and conclusions that have been drawn from this 
study. 

This report is supplemented by an appendix document that contains additional details regarding the 
technology assessments. 
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2 IoM energy profile 

“Developing an understanding of the energy profile of the Isle of Man is essential, as this will 
set the scene for the assessment of the various options for the Isle of Man” 

This section of the report presents an overview of the current Isle of Man energy profile, in 
order to set the scene for the assessment of energy options.  It examines the energy 
production and consumption mix and where possible breaks this down by sector. 

 Current energy production and import 2.1

The Isle of Man‟s principal fuel sources are imported oil and gas. The domestic sector is the largest 
consumer of energy, followed by the transportation sector. 

2.1.1 Electricity supply and demand 

The Isle of Man has the following sources of electricity generation: 

 A CCGT plant (82MW) 

 Several diesel generators (totalling 80MW) 

 An energy from waste plant has been operational since September 2004 with a maximum 
output of 7.7MW 

 A hydro-electric plant at Sulby (1MW) 

An under-sea cable between Douglas and Bispham (Lancashire, UK) was also constructed in 2000, 
and enables both the import and export of electricity, via a 60 MW AC interconnector (MEA 2010).  

Since the commissioning of the Combined Cycle Gas Turbine (CCGT) power station in 2003, the IoM 
has experienced a considerable shift in the structure of its electricity generation sector. At the 
beginning of the decade the Island was reliant upon imported electricity and domestic generation was 
principally diesel fuelled; recent years have seen a shift towards natural gas. The Island has moved 
away from being a net importer of electricity to being a net exporter.  This mix is shown in the figure 
below, where in 2007-2009 there is a net export of electricity, shown by the bar below the time axis. 

Figure 2-1: Electricity by fuel source 
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Interconnector flows are shown in Table 2-1. 

Table 2-1: Electricity imports and exports between 2005 and 2009 

GWh 2005 2006 2007 2008 2009 

Import 103 53 43 32 13 

Export 47 23 55 90 125 

Net total  56 30 -11 -57 -113 

Source: MEA, 2009 

Figures may not align due to rounding 

Table 2-2 displays the final electricity consumption for the domestic, commercial and industrial sector 
in the Isle of Man. Consumption has remained fairly stable over the last five years. The Manx 
Electricity Authority (MEA) 2010 Service Delivery Plan indicates zero growth over the next 3 years 
and long term growth of 3.5% thereafter

4
.  This means demand could reach 600GWh by 2025.  

Table 2-2: Total Electricity Consumption in the IoM 2009 (Source: MEA) 

 Electricity consumption 
(GWh) 

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 

Domestic 134 145 149 162 156 161 159 162 165 168 

Commercial 72 83 81 86 85 85 82 85 84 83 

Industrial/Large 
Commercial 

97 115 117 122 130 134 136 136 139 136 

Total (GWh) 303 343 347 370 371 380 377 383 388 387 

Using UK breakdown figures for domestic and commercial electricity consumption
5
, as no IoM data is 

available, it can be estimated how energy is used. Figure 2-2 shows that lighting and appliances 
dominate the end use of electricity in the domestic sector.  

Figure 2-3 displays a similar breakdown for the commercial sector.  It can be seen that lighting is the 
biggest user with 88GWh, some 40% of the total.   

It is important to note that the breakdown figures are based on UK figures, which may be similar to 
IoM.  

                                                      
4
  MEA Service Delivery Plan 2010 

5
  BERR (2007) Special feature - Estimates of Heat use in the UK 
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Figure 2-2: Domestic consumption (GWh) – calculated for 2009 

 

Figure 2-3: Commercial consumption (GWh) – calculated for 2009 

 

 

2.1.2 Gas supply and demand 

Natural gas (NG) and liquefied petroleum gas (LPG) are imported by the IoM. As a result of 
distribution network expansion plans the IoM will see a sharp rise in NG consumption from 2012, 
associated with a reduction in LPG.

6
 Table 2-3 displays the gas consumption data for the Island. 

Table 2-3: Total Gas Consumption in the IoM 2009 (Source: Manx Gas and MEA) 

Gas Consumption (GWh) 2005 2006 2007 2008 2009 

Natural Gas 195 219 202 211 236 

LPG 115 104 111 104 107 

Total (GWh) 310 323 313 316 344 

*Figures for domestic and commercial consumption only. Figures for „Manx Electricity Consumption‟ were not provided. 

Generally gas demand has remained relatively stable during the last 5 years. However, there has 
been a trend towards NG at the expense of LPG and oil consumption, particularly in the public sector. 

                                                      
6
  Proposal for Extension of Mains Natural Gas Network Report (DTI (now DED) 2010)  

17% 

13% 

6% 
64% 

Domestic electricity consumption 

Space heating (29 GWh)

DHW (21 GWh)

Cooking (10 GWh)

Lighting and appliances (108 GWh)

15% 
3% 

14% 

6% 

9% 

40% 

13% 

Commercial electricity consumption 

Space heating (32 GWh)

DHW (7 GWh)

Cooking (30 GWh)

Computing (12GWh)

Cooling and ventilation (21 GWh)

Lighting  (88 GWh)

Other (29 GWh)



 Renewable energy sustainability study – impacts and opportunities for the Isle of Man 

 

AEA in Confidence Ref: AEA/ED46657/Issue Number 1  6 

Tynwald adopted a resolution in June 2005 to reduce Government CO2 emissions by 20% by 2010 
from a baseline year of 2004/5. As a result there has been a large shift from oil to gas heating by 
government estates. 

Due to the nature of the Island‟s economy, which is primarily service orientated, it can be assumed 
that the primary and almost exclusive use of gas, by domestic and non-domestic sectors, is for space 
and domestic hot water heating. A small percentage would be used for catering.  

Using UK figures
7
 on gas usage, which can be considered applicable to IoM model, it can be 

estimated that for 2009 248GWh was used for space heating, 89GWh for domestic hot water and 
7GWh for cooking/catering. This is represented in Figure 2-4.  

Figure 2-4 Gas consumption by end use 

 

2.1.3 Heating oil demand 

Demand for heating fuel in 2008 was just over 68 million litres (approximately 680GWh); this is about 
10% higher than the 2007 figure of approximately 62 million litres (615 GWh). Logically, demand for 
heating fuel is seasonal; and there will be variations in consumption over time influenced by weather 
conditions.

 
 

Import of diesel and other oils are likely to stay stable. Also there are oil storage facilities, which would 
mask short term demand fluctuations and materially help in the event of any disruption on the gas 
pipeline.  

2.1.4 Coal for heating 

The quantity of coal imported to the Island has decreased greatly, from 72GWh in 2000 to 25GWh in 
2005. This is largely due to a conversion from coal to natural gas for domestic heating.  We have not 
gathered more recent data for this study but expect that this trend would have continued. 

2.1.5 Transport 

In 2009, the energy demand from the transport sector was 525GWh.
8
  

Road transport consumption was 499GWh, which represents an increase of approximately 10% since 
2005. This rate of increase is now reducing, probably reflecting better drive efficiencies of the 
transport stock. 

Energy consumption by air transport was 26GWh. It has not been possible to compare this with 
previous figures to identify any trends. However, statistics from the Department of Transport show 

                                                      
7
  BERR (2007) Special feature - Estimates of Heat use in the UK 

8
  Source: Total IoM and Manx Petroleum 
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that since 2000 passenger numbers rose to a peak in 2005 and between 2005 and 2009 the number 
of passengers dropped by over 40,000 compared with a level in 2005 of about 400,000 passengers.

9
 

Data for shipping could not be obtained. The Isle of Man‟s Ship Registry indicates there has been a 
growth in merchant shipping during 2009

10
. However this is not necessarily indicative of an increase 

in ship traffic servicing the Island.  Overall, in the absence of more conclusive data, we assume that 
the level of shipping remains fairly stable for the medium term future. 

2.1.6 Government Estate 

Energy consumption for the Government sector (includes education, health and public administration) 
has remained relatively uniform over the last 5 years, as displayed in Table 2-4. 

Table 2-4 IoM Energy Consumption (GWh) 

 
2004/2005 2005/2006 2006/2007 2007/2008 2008/2009 

IoM Government 166 171 162 151 162 

*Some data collected by IoM Government is based on financial spend rather than consumption, therefore figures should be 
viewed as indicative 

In 2008/2009 energy usage by the Government sector was 162GWh
11

 

Figure 2-5 shows government energy usage by fuel use. There has been a large shift from oil heating 
to gas heating. In 2004/2005 gas usage accounted for 10% of consumption, whereas in 2008/2009 it 
accounts for 35%. 

Figure 2-5 Government energy consumption by fuel use 

 

 

 

 

                                                      
9
  IoM Treasury, Economic Affairs Division,  2009 Digest of Economic & Social Statistics 

10
 http://www.gov.im/ded/shipregistry/ViewNews.gov?page=lib/news/ded/shipregistry/isleofmanshipreg3.xml& menuid=11570  

11
  DLGE (now DEFA) - Annual Review of CO2 Emissions From Government Estate  
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3 Review of Isle of Man energy 
policy 

“An understanding of current energy policy on the Isle of Man allows one to establish where 
this policy is in terms of supporting and promoting energy efficiency and renewables, as well 
as where gaps exist in this policy ” 

This Section reviews current Isle of Man energy policy, and in particular examines current 
policy documents.   

In this section areas where it is believed that additional policy measures could further 
promote the update of energy efficiency and renewable energy measures are identified. 

 Measures to secure future supplies and reduce 3.1
emissions 

The Island has already made significant investments in new infrastructure with new gas pipelines, a 
natural gas fired power station, conversion of domestic and industrial appliances to natural gas and 
some electricity network strengthening. Whilst these networks allow the safe and secure supply of 
energy to users, they are long term and inflexible installations. The electricity distribution network is 
designed for one-way transmission from centralised power stations to consumers. 

According to the 2006 Report by the Council of Ministers on Energy Policy, the best method of 
maintaining this security of supply in the future will be through energy diversity. The Island needs to 
increase the number of primary fuel sources, the number of suppliers and supply routes. There is also 
a need to investigate the provision of indigenous energy sources, in particular renewable energy. This 
will include installations for direct supply to the MEA grid and smaller-scale, distributed energy 
sources – for example micro CHP (Combined Heat and Power) and fuel cells – which will help to 
avoid over dependence on imports of gas and oil. 

The Isle of Man is committed, as co-signatories to the Kyoto Protocol (with the UK) to implementing 
policies that will reduce its levels of greenhouse gas emissions.  The approximate total emissions of 
CO2 due to the consumption of energy on the Isle of Man for the year 2005 was 390,000 tonnes. The 
Government estate is responsible for the emissions of just over 50,000 tonnes of carbon dioxide and 
incurred energy costs of £8.6 million in 2004/5. The Council of Minister‟s 2006 Energy Policy 
estimated that a 20% annual reduction is ultimately achievable, with a resulting saving of 10,000 
tonnes of carbon dioxide and cost savings of £1.7 million at 04/05 values. This emissions saving 
would equate to the emissions of 1,000 homes. 

The IoM Government Strategic Plan 2007-2011 sets a target for government departments to reduce 
carbon emissions by 20% between 2005 and 2010, from approximately 50,000 tonnes of carbon 
dioxide emissions in 2005.  On 18th May 2010, Tynwald set a target to generate 15% of electricity 
from renewables by 2015. 

The IoM is home to over 40 clean tech companies of which 8 are listed on AIM with a collective 
valuation, as of August 2009, in excess of £800,000,000.  The Isle of Man is keen to develop its clean 
tech sector further, a sector which fits well with its efficient high-tech business environment.  
According to the DED

12
, the Isle of Man offers a combination of advantages for the development of 

clean tech businesses which are difficult, if not impossible, to find elsewhere: 

 Supportive, business-friendly Government - the Isle of Man Government has many fixed 
assets, buildings and systems that represent ideal opportunities to conduct closely controlled 

                                                      
12

  Clean Tech Brochure 
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trials. The Island itself can be used as a „test ground‟ as it was for the first trials of 3G mobile 
telecommunication technology. 

 0% corporation tax and 0% capital gains tax: provide a tax efficient environment for 
technology developers and investors alike. Research and development expenses are tax 
deductible. 

 Corporate Service Providers (CSPs): provide a wealth of knowledge and expertise in the 
setting up and management of tax efficient corporate structures for on- and off- Island business 
enterprises. 

 Business & Innovation Centre (BIC): The business incubator offers a “soft – landing” for 
inward investors and practical business start-up support and facilities for new, established and 
joint ventures, including access to capital, experts and local knowledge. 

A clean tech sector forum of the Chamber of Commerce provides access to existing clean–tech 
businesses as well as excellent opportunity for discussion between businesses and government of all 
matters concerning the growth and prosperity of the clean tech sector. 

Government grant funding: DED provides grant funding for Manx businesses that manufacture 
products or deliver services. The grant can be up to 40% of a project‟s cost and can include items 
such as plant & machinery, marketing, professional services and buildings. 

Vertically integrated sole electricity provider, the Manx Electricity Authority (MEA): The MEA 
can provide test facilities for generation and fuel experimentation as well as technical personnel to 
advise how your project can integrate with a national electricity network. 

Renewable resources, including 5m tidal range offers good R&D opportunities in this field and Spring 
tide travels at 3m per second. The wave profile is mostly small waves with a short fetch which offers 
an excellent opportunity for developers specialising in near-shore wave power. The Isle of Man has its 
own territorial waters from shoreline to a 12 mile limit. There are 2800 hectares of Government-owned 
forestry estate. 

 Relevant government departments and authorities 3.2
and their responsibilities 

The Departments and public authorities listed below have a role to play in energy policy and provision 
on the Isle of Man. 

The Department for Economic Development (DED) seeks diversification of the economy and the 
creation of a greater number and wider range of employment opportunities for the workforce through 
the provision of financial incentives, the operation of shipping and aircraft registers and the provision 
of training and employment services. DED is also responsible for energy matters and has adopted the 
following objective:  

To encourage the utilization of the most efficient and economical methods of energy 
provisions, bearing in mind the necessity for security of supplies and the need to 
preserve the environment.  

This is in accordance with the Government Plan 2006/09 (see Key Priorities on Energy under the 
Quality Environment Aim). Namely “to promote measures for the reduction of greenhouse gas 
emissions” and “to ensure the security and sustainability of energy supplies”.  

The Manx Electricity Authority (MEA) is a Statutory Board of Tynwald, reporting to the Isle of Man 
Government through the Department of Infrastructure. The Authority is charged by the Electricity Act 
1996 with providing a safe, secure and economic supply of electricity to the Island. In addition, the 
Gas and Electricity Act 2003 enables the MEA to supply gas and provide telecommunications 
services. The MEA procures, generates and distributes electricity and is the provider of wholesale 
gas. 

As of 1 April 2010, the Department of Environment, Food and Agriculture brings together divisions 
from the former Department of Agriculture, Fisheries and Forestry and the Department of Local 
Government and the Environment, which had responsibilities in housing, health and safety, planning, 
building control, waste management, scientific analysis, food standards, environmental protection and 
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local authorities. Planning and building control parts of DLGE have moved to the Department of 
Infrastructure. 

The Department of Local Government and the Environment was also the land-use planning authority 
for the whole of the Island, and was charged by the 1999 Town and Country Planning Act with the 
duty of preparing and, from time to time, revising a Development Plan. The IoM 2007 Strategic Plan is 
reviewed in the next section of this report. 

The 2007 Plan states that the Island has a close relationship with the UK, within which there are land-
use planning systems which have the same general purpose as, and much in common with, the IoM‟s 
system. The IoM also has indirect links with the European Union. Accordingly, where unusual matters 
arise, or where there is no Manx guidance, it will often be appropriate and helpful to have regard to 
legal judgments or advice published in the UK or the EU.  

With regards Marine developments, the IoM Government has employed an Officer to progress Marine 
Spatial Planning for IoM Territorial Waters.  The Marine Spatial Planning process will use data held 
across Government and will make use of the Crown Estate planning tool to ensure consistency in 
presentation. 

The Office of Fair Trading focuses on licensing, consumer advice and trading standards and 
administers the Financial Services Ombudsman Scheme. The OFT has reported on energy pricing in 
the IoM and produced a leaflet on low-cost energy saving measures. 

The Council of Ministers itself has several committees and task forces established to tackle energy 
and climate change issues. The principal committee is the Energy, Climate Change and Marine 
Spatial Planning Committee. 

 Government strategy and objectives 3.3

The following IoM government strategy documents were reviewed to help gain a better understanding 
of the policy context: 

 Government Strategic Plan 2007-2011 

 IoM Strategic Plan 2007 

Each document was reviewed using the framework illustrated in Table 3-1. 

Table 3-1: Policy Study/Strategy Document Review Framework 

Document review framework 

Document Author, Title, Date 

Short description of content 

Summary of key points 

Objectives and Targets 

Timescales 

Implementation responsibility 

Future developments - next steps identified 

   

Government Strategic Plan 2007-2011 

Document Author, Title, Date 

Isle of Man Government, Chief Minister's Office, Government Strategic Plan 2007-2011 

Short description of content 

Plan sets out Government‟s strategy for the next 5 years. 
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Government Strategic Plan 2007-2011 

Summary of key points 

 Strategic vision of the government: “To protect and promote the well-being of the family and provide for the 
economic and social inclusion of all the Island‟s community” 

 Fluctuations in oil and gas prices are one of the key factors that affect IoM inflation. 

 Four strategic policy themes: 

o Income, Employment and the Economy 

o Government Spending and Revenues 

o Legislation and Regulation 

o Quality of Life 

 Under the „quality of life‟ strategic theme are the following aims and objectives of relevance to this study: 

o ENERGY: 

Aim: To provide for growing energy needs, which allows economic growth whilst minimising 
environmental impacts - we will: 

 Encourage people to be more energy efficient in their homes and businesses 

 Develop policies in relation to energy efficiency in public buildings and workplaces 

 Aim to reduce our reliance on energy imports 

 Explore options for alternative energy sources 

 Review planning policies and financial support systems for the introduction of alternative energy 
installations 

o CLIMATE CHANGE AND SUSTAINABILITY: 

Aim: To ensure the Island can respond to the impact of climate change and plan its services and 
infrastructure developments to safeguard the Island – we will 

 Develop and review policies that take into account the long term impact of climate change in 
relation to the Island‟s infrastructure 

 Consider means by which the Isle of Man can contribute to actions which reduce harmful 
emissions into the environment 

 Reinvigorate the strategy to reduce, reuse and recycle 

 Enable levels of recycling to increase through kerbside collection and the provision of additional 
Bring-Banks 

 Develop strategies for determining the action necessary to respond to the negative effects of 
climate change on our communities 

o RESPONSIBLE USE OF TRANSPORT: 

Aim: To ensure residents and visitors benefit from a quality transport system – we will 

 Consider extending the availability of public transport 

 Investigate the developments of commuter rail services to and from the South of the Island 

 Encourage the public to make greater use of public transport 

 Develop policies to require Government Departments, Statutory Boards and Authorities to use 
environmentally friendly vehicles 

 Encourage business and the public to use environmentally friendly transport 

Objectives and Targets 

As part of that reporting structure, the IoM Government has identified the following key performance indicator of 
relevance to this study, which will measure the success or otherwise of achieving their aims and objectives: 

 Level of carbon emissions: 20% reduction in 2005 levels by Government Departments by 2010, from 
approximately 50,000 tonnes of carbon dioxide emissions in 2005 

The Isle of Man Government Legislative Programme April 2007 includes one bill of particular relevance: 

  Department of Trade and Industry - Energy Regulation Bill 2008-2009 

Timescales 

2007-2011 

Implementation responsibility 

Isle of Man Government 
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Government Strategic Plan 2007-2011 

Future developments - next steps identified 

Energy Regulation Bill 2008-2009 

 

IoM Strategic Plan 2007 

Document Author, Title, Date 

IoM Strategic Plan 2007 – Towards a Sustainable Island, 2007 – now responsibility of Department of 
Infrastructure 

Short description of content 

This is the Island‟s first Strategic Plan.  The Strategic Plan provides the strategic and general policy framework 
within which provision will be made for development and conservation needs for the period 2001-2016. The 
Strategic Plan also seeks to provide an over-arching strategic land use planning framework to facilitate and 
guide the public sector in respect of those elements of their strategies which have a spatial development 
perspective. The Plan comprises:  

 (a) A Strategic Aim;  

 (b) Strategic Objectives by which this Aim might be fulfilled;  

 (c) Strategic Policies;  

 (d) An Island Spatial Strategy. The Island Spatial Strategy (ISS) provides a framework for strategic choices 
in relation to development and infrastructure investment. It will also assist private sector investment 
decisions. 

 (e) Detailed Policies 

Summary of key points 

 An Island-wide Landscape Character Assessment is currently under development. 

 The development of naturally sustainable resources is likely to have local environmental effects. 
Accordingly, the Department will need to balance the positive aspects of using renewable energy resources 
against the impacts on the local environment.  

 The Department is responsible for waste management on the Island, and has adopted the following policy: 
“To develop and promote an integrated Waste Management Strategy embracing reduction, recovery; and 
re-use, recycling, incineration with energy recovery and landfill, and which recognises the “user pays 
principle” 

 Detailed Policies of relevance: 

o Environment Policy 1: The countryside and its ecology will be protected for its own sake. For the 
purposes of this policy, the countryside comprises all land which is outside the settlements defined in 
Appendix 3 at A.3.6 or which is not designated for future development on an Area Plan. Development 
which would adversely affect the countryside will not be permitted unless there is an over-riding 
national need in land use planning terms which outweighs the requirement to protect these areas and 
for which there is no reasonable and acceptable alternative.  

o Environment Policy 2: The present system of landscape classification of Areas of High Landscape or 

Coastal Value and Scenic Significance (AHLV‟s) as shown on the 1982 Development Plan and 
subsequent Local and Area Plans will be used as a basis for development control until such time as it 
is superseded by a landscape classification which will introduce different categories of landscape and 
policies and guidance for control therein. Within these areas the protection of the character of the 
landscape will be the most important consideration unless it can be shown that:  
 (a) the development would not harm the character and quality of the landscape; or 
 (b) the location for the development is essential. 

o The following general planning policy has been adopted in support of DED‟s energy security objective 
Energy Policy 1: Proposals for the provision of energy supply facilities or development arising as 
incidental to such facilities will be expected to comply with all other policies of this Plan to ensure that 
any effect on the environment is minimised whilst ensuring that the community‟s needs for energy are 
satisfied.  

o Energy Policy 4: Development involving alternative sources of energy supply, including wind, water and 
tide power, and the use of solar panels, will be judged against the environmental objectives and 
policies set out in this Plan. Installations involving wind, water and tide power will require the 
submission of an EIA. In the representations received on the Draft Strategic Plan 2001, there was 
support for the principle of promoting alternative or renewable energy sources from a range of those 
making representations. The Department remains of the view that the environmental impact of any 
proposals for alternative or renewable energy sources must be given similar scrutiny to other 
development proposals and not a lower test on the grounds that they are more environmentally friendly 
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IoM Strategic Plan 2007 

in energy terms.  

o Energy Policy 5: The Department will prepare a Planning Policy Statement on Energy Efficiency. 
Pending the preparation and adoption of that PPS the Department will require proposals for more than 
5 dwellings or 100 square metres of other development to be accompanied be an Energy Impact 
Assessment. The Building Regulations set standards for energy efficiency in new construction 
including, walls, windows, roofs and heating appliances. The design and layout of new development 
can in themselves reduce energy consumption through for example Passive Solar Estate Layouts 
which maximise passive solar gain wherever possible. The Department therefore intends to prepare a 
Planning Policy Statement on Energy Efficiency.  

o General Policy 3, part (g): Development will not be permitted outside of those areas which are zoned 
for development on the appropriate Area Plan with the exception of: “development recognised to be of 
overriding national need in land use planning terms and for which there is no reasonable and 
acceptable alternative”.  This is an important part of policy since it suggests that developments 
necessary to meet national policy commitments could be considered as to be of overriding national 
need and hence could be permitted outside of development zones. 

 In every case, the following developments of relevance require an Environmental Impact Assessment: 

o Thermal power stations and other thermal installations  

o Surface storage of natural gas  

o Underground storage of combustible gases  

o Surface storage of fossil fuels  

o Industrial briquetting of coal and lignite  

o Installations for the harnessing of wind power for energy production  

o Oil and gas pipeline installations with a diameter of more than 800 millimetres and a length of more 
than 5km unless constructed underneath a road or installed entirely by means of tunnelling  

Objectives and Targets 

 Strategic objectives of relevance: 

o Resource 

 To contribute towards reducing energy consumption by encouraging more efficient use of energy 
through conservation, recycling and waste reduction. 

 To support energy generation from renewable resources. 

 To embrace the principles of Sustainable Development i.e. development that meets the needs of 
the present without compromising the ability of future generations to meet their own needs.  

 To reduce the need for travel, especially by private car, and to make the best use of existing 
infrastructure, including existing and former railway routes. 

o Environment 

 To minimize environmental pollution to air, water and land. 

o Transport and Communications 

 To develop an integrated transport strategy which balances the growth of car usage with the 
promotion of more sustainable alternatives such as public transport, cycling and walking. 

Timescales 

2001-2016 

Implementation responsibility 

Department of Infrastructure 

Future developments - next steps identified 

 Formulation of the second part of the Development Plan (four Area Plans for Douglas and the East, Ramsey 
and the North, Peel and the West and The South), was scheduled for the four years following publication of 
this Development Plan. 

 Planning Policy Statement on Energy to be prepared. 

  Existing energy policies 3.4

The following policies were reviewed using the framework illustrated in Table 3-1: 

 Building Regulations 2007  
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 2006 Report by the Council of Ministers on Energy Policy 

 Clean Tech Sector in the Isle of Man (Brochure) 

 Energy Policy Consultation 2008 – summary findings (2009) 

 Energy Policy Consultation 2008 – Review of EA96 Consultees' Comments 

The reviews of these documents are shown in Appendix 1.  The following additional information was 
found about transport policy.  A change to the charging policy for cars and vans of determining duty 
by CO2 emissions instead of engine capacity was introduced on 1st April 2010 for new and second-
hand vehicles, brought onto the Island from that date. It is anticipated that about 3000 vehicles per 
year will be charged duty based on CO2 emissions rather than engine capacity and this change in 
policy is aimed at influencing choice of vehicle when purchasing a new or nearly new car

13
. The IoM 

government is also considering a vehicle purchase tax to encourage drivers to purchase more energy 
efficient vehicles. 

 Energy efficiency programmes and initiatives  3.5

A Private Sector House Condition Survey commissioned by DLGE (now DEFA) identified that a 
significant number of homes did not have modern levels of loft insulation, and many homes lacked 
insulation to their cavity walls. The Government‟s Energy and Climate Change and Marine Spatial 
Planning Officer Group (including representatives from Department of Health, Treasury, DEFA, DoI 
DED and MEA) led a government-funded energy initiative, known as ‘Cosy Homes’. The aim of the 
scheme was to provide support to those households considered to be most vulnerable to high energy 
costs. Letters were sent to pensioners receiving Income Support as well as families receiving Family 
Income Supplement inviting them to accept the offer of free insulation improvements to their homes. 
The total saving in energy costs is expected to be at least £70,000 every year.  The „Cosy Homes‟ 
Project received Tynwald funding in October 2008 and in total 228 homes have benefited from the 
scheme. The households invited to accept the offer of free insulation improvements were those in 
owner-occupied or private rented accommodation. The identified households were judged to be most 
vulnerable to energy costs.  

Funded by the Isle of Man Government‟s Energy Initiatives Fund and delivered through Age 
Concern, the Energy Doctor Service offers consumers practical advice on energy use. The Energy 
Doctor Service is available to private and public sector householders of all ages in the Isle of Man. 

The Energy Policy Working Group “Bright Ideas” began as a mobile advice centre designed to raise 
awareness about energy efficiency and to showcase ideas and demonstrate ways in which Isle of 
Man residents can save energy and lower their fuel bills. Bright Ideas has been developed as a 
communication tool to raise awareness in energy efficiency and energy conservation on the Isle of 
Man. The aim is to share energy saving ideas with visitors and demonstrate ways in which people can 
save energy with simple no or low cost measures.

14
 

The Home Improvement and Energy Conservation Scheme 2005 (Grant Scheme) was administered 
by the Department of Community, Culture and Leisure and consideration was given to the use of this 
type of measure to support small scale renewable technologies.  The future of HIECS is currently 
under review (it had previously been suspended) for budgetary reasons. If the Isle of Man is to realise 
the potential of the more favourable energy efficiency and renewable technologies in the present 
study, then it should investigate ways to further support domestic home improvements. 

DED has also operated a grant scheme for energy conservation measures for small businesses and it 
is clear that rising energy prices will have a major impact on a wide range of businesses.  Similar 
measures may be desirable in the longer term to encourage business development and improved 
business energy efficiency on the Island. 

 

 

                                                      
13

  http://www.gov.im/lib/docs/transport/highways/vehicledutypolicyconsultationfin1.pdf  
14

  http://www.gov.im/brightideas/  

http://www.gov.im/lib/docs/transport/highways/vehicledutypolicyconsultationfin1.pdf
http://www.gov.im/brightideas/
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 Assessment of policy gaps 3.6

Table 3-2 maps out the energy policy landscape against the areas of policy that could be used to meet the energy objectives for the Isle of Man.  It 
summarises commitments, policies and programmes.  The second column gives a simple indicator of the extent to which the policy is being progressed on the 
Island, from three ticks for strong progress to a cross showing no policy or little progress to date. 

Table 3-2: Isle of Man policy landscape, a summary of IoM policy progress, commitment, targets and plans 

Objective 
Assessment 

of policy 
progress 

IoM commitments/targets/plans IoM policies or programmes in place 

Economy wide GHG reduction 

Economy wide GHG reduction 
- target 


IoM is committed, as co-signatories to the Kyoto Protocol 
(with the UK) to implementing policies that will reduce its 

levels of greenhouse gas emissions. 

 

Reduction of emissions from energy supply 

Improve energy efficiency of 
power generation 


MEA has KPI to maintain current levels of kg CO2/unit 

electricity generated (2006/7: 0.43kg CO2/unit) 
 

Energy tax / Carbon tax    

Increased use of CHP    

Low carbon infrastructure 
projects 

   

Energy efficiency 

Energy efficiency - target    

Energy efficiency and 
renewables in homes - grants 

  

Home Improvement and Energy Conservation Scheme 
2000 and 2005 - Grant Scheme administered by the DLGE 
(now DEFA) for energy conservation measures and small 
scale renewable energy technology. > £1m disbursed to 

date. 

Cosy Homes project- free insulation improvements to 
vulnerable owner-occupied or private rented households 

Energy efficiency and 
renewables in homes  - advice 

  
Energy Initiatives Fund – Energy Doctor - offers consumers 
in private and public sector households practical advice on 

energy use 
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Objective 
Assessment 

of policy 
progress 

IoM commitments/targets/plans IoM policies or programmes in place 

Bright Ideas initiative - communication tool to raise 
awareness in energy efficiency and energy conservation 

Energy efficiency in  
businesses  - grants 

  
DED grant scheme for energy conservation measures for 

small businesses. 

Energy efficiency in  public 
buildings and workplaces - 

target 
 


Government Departments to reduce carbon emissions by 
20% between 2005 and 2010, from approximately 50,000 

tonnes of carbon dioxide emissions in 2005. 
 

Energy efficiency of buildings   

Building Regulations 2007 set standards for energy 
efficiency in new construction including, walls, windows, 

roofs and heating appliances. Currently the Building 
Regulations are at 2007 level (which is same as UK 2006 U 

values). Part L sets out requirements for conservation of 
fuel and power in dwellings and buildings or parts of 

buildings other than dwellings. 

Smart meters    

Minimum standards for energy 
using products 

   

Alternative Energy 

Alternative energy sources - 
target 


15% renewable electricity by 2015 - target set 18th May 

2010 
 

Alternative energy sources - 
biomass plan 



Woodchip adoption policy proposal 2010 - the proposal 
suggests that Government develops a biomass fuel market 
of up to 4,000 tonnes per annum within its own estate by 

2020. 

 

Alternative energy sources - 
planning support 



IoM Strategic Plan 2007: The Department remains of the 
view that the environmental impact of any proposals for 
alternative or renewable energy sources must be given 

similar scrutiny to other development proposals and not a 
lower test on the grounds that they are more 

environmentally friendly in energy terms. Established under 
Department of Local Government and the Environment but 
subsequently transferred to Department of Infrastructure. 
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Objective 
Assessment 

of policy 
progress 

IoM commitments/targets/plans IoM policies or programmes in place 

The Department of Local Government and the Environment 
(now Department of Environment, Food and Agriculture) 

will prepare a Planning Policy Statement on Energy 
Efficiency. Pending the preparation and adoption of that 

PPS the Department will require proposals for more than 5 
dwellings or 100 square metres of other development to be 

accompanied be an Energy Impact Assessment. 

 

Alternative energy sources - 
facilitation of grid connection 

   

Alternative energy sources - 
feed in tariffs 


The electricity distribution network is designed for one-way 
transmission from centralised power stations to consumers. 

 

Alternative energy sources - 
grant support 

  

Home Improvement and Energy Conservation Scheme 
2000 and 2005 - Grant Scheme administered by DLGE 

(now DEFA) for energy conservation measures and small 
scale renewable energy technology. > £1m disbursed to 

date.  Currently suspended 

Low carbon infrastructure 
projects 

  

The Island has already made significant investments in 
new infrastructure with new gas pipelines, a natural gas 

fired power station, conversion of domestic and industrial 
appliances to natural gas and some electricity network 

strengthening. 

Reducing emissions from waste sector 

 
Waste Management Strategy in development (Department 

of Infrastructure) 
 

Reducing transport emissions 

Alternative vehicles    

Modal shift, public transport    

Vehicle efficiency   Road tax differentiated by vehicle size. 

Security of supply 

Affordability   Energy Doctor 

Diversified energy supply  Government Strategic Plan Energy aims  

Distributed energy supply  Government Strategic Plan Energy aims  
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Objective 
Assessment 

of policy 
progress 

IoM commitments/targets/plans IoM policies or programmes in place 

Reduce reliance on energy 
imports 

 Government Strategic Plan Energy aims  
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The Council of Minister‟s energy policy and the IoM government strategy documents set out a useful 
policy framework with numerous aims and objectives related to sustainable energy production and 
consumption. The documents make clear the Government‟s aspirations. However, the documents do 
not express targets and objectives in a quantified manner and detailed implementing measures are 
not defined in the energy policy.  

Further fiscal or economic, regulatory, information or behaviour change measures need to be 
established to enable the IoM government to realise its aims and objectives. Transparent quantified 
targets should also be set to help the government and citizens to monitor progress to targets. 

The IoM government‟s greatest progress appears to have been made as a result of building 
regulations with Part L setting efficiency standards for new buildings. In addition fiscal measures have 
been put in place to give a price signal regarding large cars, making road tax more expensive for the 
largest cars. Finally, some energy efficiency programmes are helping to take vulnerable residents out 
of poverty and help all consumers to reduce their energy consumption and vulnerability to price 
fluctuations. 

At present, there would appear to be no fiscal or economic incentives to promote renewables on the 
IoM. Work is needed in this area to help realise the environmental and economic potential to be 
harnessed.  The DED‟s clean tech brochure makes a good case for sustainable energy developments 
on the Island but more needs to be done to set up specific measures to attract investment. 

While the IoM government is committed to reduce GHG emissions from its estate, no policy seems to 
be in place for businesses to reduce their energy consumption. Here, the IoM may be able to use 
flexible measures such as those being implemented in the UK for businesses e.g. the Carbon 
Reduction Commitment and the Climate Change Agreements. Other means of encouraging 
businesses to grow in a low carbon path can be envisaged e.g. additional fiscal incentives. 
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4 Future energy demand and energy 
efficiency in buildings 

“When creating policy or setting targets for renewable energy, it is first important to have an 
understanding of future energy demand and what factors are likely to influence such 
demand.  It is also important to understand energy efficiency measures in buildings, as these 
can be more cost effective than investments in renewable energy”. 

This Section examines the drivers for future energy demand on the Island, and against that 
backdrop identifies the potential for further uptake of energy efficiency measures.  The scale 
and cost of these measures is estimated, which provides an input to a later section that 
reviews the economics of energy efficiency and renewable options. 

 Future energy demand 4.1

4.1.1 Influencing factors 

There are a number of key drivers that are likely to influence future energy demand between 2010 
and 2025.  It is important to understand what these drivers are and consider trends in these areas. 

 Policy initiatives 

 Demographic factors 

 Consumer attitudes 

 Smart metering roll-out 

 Energy pricing  

 Economic environment 

 Technological advancements 

 Changes to the building stock 

When taken together, the trends in these areas point to a gradual reduction in future energy demand 
on the Isle of Man. This will have implications for policy makers in terms of setting targets for 
renewable energy generation.  Table 4-2 sets out the factors which may determine the trends in each 
of these key areas.  

The review of these factors has looked at the likely effect each could have on energy demand and 
given a predicted effect for both the short term and the medium term. The symbols set out in the key 
shown in Table 4-1 has been used to demonstrate this likely effect. 

Table 4-1: Key to Table 4-2 

Timescales Degree of impact on energy demand 

ST – Short Term (0-5 years) ++ strong upward pressure – weak downward pressure 

MT – Medium Term (10-15 years) + weak upward pressure – – strong downward pressure 

 0 neutral  
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Table 4-2: Key factors influencing future energy demand 

Factor Description 
Scale of impact 

ST MT 

Policy 
Initiatives 

Policies which will have an impact on energy demand between 2010 
and 2025: 

 Government Strategic Plan 2007-2011 

 IoM Strategic Plan 2007 

 Building Regulations 2007 – new Regulations expected in 2010 

 Vehicle emissions tax 

– – – 

At present, the Department of Economic Development has no data 
on energy efficiency measures and policies have been implemented 
without measuring their results. In future, if data is gathered to 
measure the effectiveness of all initiatives in this area, successful 
and cost-effective strategies can be prioritised. 

– – 

Demographic 
factors 

 

The population of the Isle of Man is relatively stable at present and 
average age is increasing slightly

15
. This may imply increased 

energy demand as older people generally require higher 
temperatures in their homes. It is difficult to estimate the magnitude 
of this effect 

+ + 

The population is relatively wealthy in comparison to average figures 
for the United Kingdom. This is one factor which is thought to be 
responsible for the strong uptake of energy efficiency measures in 
the domestic sector. 

Median National Income
16

: 

 IoM: £29,900 

 UK: £22,370 

– – 

Consumer 
attitudes 

 

It is understood that in general the population is receptive towards 
energy efficiency measures. The energy policy consultation report 
2009 states that 85% of the population are concerned about climate 
change issues. In addition, a Manx Poll found that the public are 
well informed about energy supply issues and generally feelings 
towards renewable technology are quite positive. 

– – – 

Manx Gas has had preliminary discussions on rollout
17

 of a solar hot 
water preheat system and found enthusiasm among customers for 
this type of technology. 

0 – 

The relatively high average income on the Island is also indicative of 
the fact that the population is likely to be reasonably well-informed 
about energy efficiency and prepared to take appropriate action. 

0 – 

Roll-out of 
smart metering 

 

Evidence from the UK indicates that the provision of better and more 
accessible information about energy consumption can lead to a 
significant reduction in energy use. Estimates vary, but it is fully 
possible that a 5% reduction could be achieved through behaviour 
change directly resulting from better information, empowering 
consumers to concentrate their efforts where they have most effect. 

0 – 

The Manx Electricity Authority (MEA) has not yet agreed any 
timetable with the government for the roll-out of smart metering. 
However, a business case has been developed and a trial for 
commercial and industrial users is under consideration. 

0 – 

                                                      
15

  IoM Treasury, Economic Affairs Division,  2009 Population Projection Model 
16

  DLGE (now DEFA) (2009) Private Sector House Condition Survey 2007/2008 
17

  Stakeholder consultation meeting – 28.4.2010 
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Factor Description Scale of impact 

Energy pricing 

 

High energy prices may be expected to reduce demand if the 
demand is considered to be price elastic. However, there is 
evidence to suggest that consumption is price inelastic so only a 
considerable increase in prices would resolve in a significant drop in 
energy demand. 

0 – 

Economics 

 

The Economy is expected to grow in the short and medium term. 
The 2009 Central Planning Assumptions forecast the rate of 
National Income (in real terms) will increase by 4% in 2010/2011 
and 7% in 2011/2012

18
. 

+ ++ 

Energy demand from industry has increased considerably, 
correlated with increases in GDP. For 2007-08 GDP exceeded £2 
billion, up 11.7% on the previous year

19
. 

+ ++ 

Future business policies aimed at encouraging businesses to the 
Island

20
 

 + 

As economy recovers it would be expected the Island‟s economic 
performance in 2010/11 to improve upon the 2½% estimated for 
2009/10. 

 + 

Technological 
Advancements 

Increasing product diversity, competition and technical innovation. 0 – 

Advances in technology have enabled many manufacturers to 
improve the environmental performance of products and the process 
by which they are created. 

 – 

High carbon emitting/energy using products are being displaced by 
those using lower-carbon fuels. 

 – 

Changes to 
the building 

stock 

New building (less demolition) will add slightly to the building stock 
and thus to energy demand. 

 + 

Energy efficiency measures continue to be implemented and there 
is scope for significant further reduction. 

– – – 

Alterations to the building stock such as extensions and loft 
conversions are expected to add little to demand. 

 0 

Conclusions on future energy demand  

When taken together, it is likely that these factors will lead to a modest decrease in demand overall.  

Of all the factors listed above, the most likely to lead to an increase in the demand for energy is the 
continuing strength of the economy and the forecast economic growth. By contrast, the most 
significant factor leading to reductions in energy demand over the short and medium term will be 
improvements in energy efficiency, particularly of buildings and appliances. Given that there is strong 
and increasing public buy-in to this process, backed up by government policy initiatives, it is likely that 
energy efficiency improvements will more than offset economic growth. As energy efficiency is now 
recognised as an important topic in procurement, both for buildings and for process energy use, the 
impact of new development will be gradually reduced - for example in the UK all new social housing is 
required to be carbon-neutral (and thus energy-neutral) by 2016. 

The total 2009 energy demand calculated in Section 2 is currently 387GWh/year of electricity and 
344GWh/year of gas (natural and LPG combined). It is estimated that the net effect of all factors could 
be a decrease of 0.5% per annum or 3.6GWh/year, depending on the strength of uptake of energy 
efficiency measures. It is expected this decrease could persist for approximately ten years, again, 
depending on the speed at which energy efficiency measures are rolled out to counterbalance 
increased demand arising from the continuing economic growth expected on the Island. After this time 
it would be expected that energy demand would level off, all other things being equal. 

                                                      
18

  http://www.gov.im/treasury/economic/data/cpa.xml  
19

  http://www.gov.im/cso/key_facts/economy.xml  
20

  IoM Treasury, Economic Affairs Division,  2009 Digest of Economic & Social Statistics 

http://www.gov.im/treasury/economic/data/cpa.xml
http://www.gov.im/cso/key_facts/economy.xml
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 Energy efficiency in buildings 4.2

Detailed statistics on energy use in the Isle of Man are not available.  However, it is estimated that 
40% of the energy consumption arises from the use of buildings. There are significant opportunities 
for demand reduction through improved energy efficiency in buildings. 

Energy efficiency measures can be more cost effective than investments in renewable energy. In this 
section, energy efficiency measures are evaluated and quantified where possible. 

4.2.1 Private sector housing stock 

The 2007/2008 Private Sector House Condition Survey is the latest official document which provides 
data on the domestic buildings stock for the Isle of Man. It documented the type of dwellings located 
on the Island and types of energy saving measures which have been implemented for the private 
housing stock.  Total private sector housing stock was estimated at 34,348 dwellings. It is understood 
that the social housing stock underwent major improvements in recent years covering central heating, 
new doors and windows and significantly cavity wall insulation and upgraded loft insulation.  This 
process was largely complete by end 2008 so this section will focus on the private sector housing 
stock. 

The survey found that CO2 emissions from the private domestic sector reduced from 348,460 tonnes 
in 2002 to 255,072 tonnes in 2008.  Improved energy efficiency is attributed as being a factor in this 
significant drop. There has been an increase in the number of dwellings exhibiting additional 
efficiency measures. 

Considerable scope still exists for further improvements; however there is not sufficient information to 
measure the effects of remedial strategies to improve the energy efficiency of the building stock. 
Therefore, using the Private Sector House Condition Survey 2007/2008 it has been possible to 
estimate the number of dwellings in private housing sector that have undertaken certain energy 
efficiency measures. Each measure and a summary of the calculations used to estimate the savings 
that can be expected are set out below and presented in the Table 4-3 at the end of this section. 

The costs and savings for each measure below are approximate. They are provided for illustrative 
purposes and are based on a gas heated semi-detached house with 3 bedrooms, with an average 
gas use of 15,000kWh/pa (of which 80% is used for space heating and 20% is used for hot water) and 
an average electricity use of 4,800kWh/pa

21
. Savings assume a gas price of 5.58p/kWh and an 

electricity price 16.38p/kWh
22

.  It is recognised that the natural gas network on the Island is limited, 
but information on which to disaggregate fuel sources further was not available to correlate with 
potential energy efficiency savings. 

(a) Loft insulation 

The roof is normally the largest source of heat loss from a dwelling so this presents an ideal 
opportunity to reduce energy consumption for space heating. The provision of insulation at this level 
will also reduce summer overheating on the top floor (if any). The calculations below are based on an 
estimate of the number of houses which have 100 mm or less of loft insulation at present.  

According to the Private Sector House Condition Survey, 5,054 dwellings lack any form of loft 
insulation and an additional 3,564 dwellings have loft insulation levels below 100 mm. It has been 
assumed that 8,618 dwellings are technically eligible for this measure.

23
 It is anticipated that issues of 

a practical nature would reduce this number by 25%, making a total of 6,464 dwellings to which this 
measure could realistically be applied. 

 

Loft Insulation 
   

Total gas use for space heating          12,000  kWhpa 

Percentage of heat lost through roof: 30% 
 

                                                      
21

  BERR Energy Trends December, 2007 
22

  OFT, 2010 
23

  DLGE (2009) Private Sector House Condition Survey 2007/2008 
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Loft Insulation 
   

Reduction in heat loss through roof: 60% 
 

Energy saving: 
 

2,160 kWhpa 

At 5.58p/kWh this saves: 
 

£121 
 

Average cost per property (installed) 
25

 : £500 
 

Cost to implement to eligible houses:  £3,231,750 
 

Total energy saving: 
 

13,961,160 kWhpa 

Total financial saving: 
 

£779,033 
 

Payback: 
 

4 years 

 

(b) Cavity wall insulation 

Heat losses through cavity walls can be reduced by installing insulation in the cavity. 

Building regulations on the Isle of Man did not change in 1975 as in the UK. Cavity wall insulation has 
only been required since 2001, so we assume that 85% of dwellings built between 1919 and 2001 
were constructed with uninsulated cavity walls, making a total of 17822 dwellings.

24
The Private House 

Condition Survey states that 1874 dwellings exhibit evidence of cavity wall insulation (retrofitted). . 
This leaves a net figure of 15,948 dwellings. It is anticipated that practical considerations would 
reduce this number by 25%, making a total of 11,961 dwellings to which this measure could 
realistically be applied. 

 

Cavity Wall Insulation 
   

Total gas use for space heating 12,000 kWhpa 

Percentage of heat lost through walls: 25% 
 

Reduction in heat loss through walls: 50% 
 

Energy saving: 
 

1,500 kWhpa 

At 5.58p/kWh this saves: 
 

£84 
 

Average cost per property (installed): £500 
 

Cost to implement to eligible houses:  £5,980,500 
 

Total energy saving: 
 

£17,941,500 kWhpa 

Total financial saving: 
 

£1,001,136 
 

Payback: 
 

6 years 

 

Reducing heat losses by improving building fabric may result in higher internal temperatures as well 
as a reduction in demand for space heating. This is known as the "comfort gain" and means that full 
potential savings may not actually be realised. 

(c) Solid wall insulation 

Solid wall insulation may be considered for masonry buildings where there is no cavity. Insulation can 
be added either to the inner or outer face of masonry walls. External solid wall insulation has the 
advantage that the masonry contained within the insulated shell becomes “thermal mass”, which then 
acts as a heat store, so it is more effective than internal solid wall insulation. Both types of solid wall 
insulation (internal and external) entail covering up or damaging existing building fabric and for 
conservation reasons this may not be acceptable.  

It has been assumed that 95% of properties built pre-1919 have un-insulated solid walls. This 
includes terraced housing where the external walls are at the front and the back, with the exception of 
end-terraces. There are a considerable number of Victorian and Edwardian buildings which have 
been converted into flats or guesthouses to serve the tourist industry and this will present some 

                                                      
24

 Assuming a steady rate of house building we have included approximately 2/3 of the buildings constructed post 1981. 
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particular challenges if this measure is to be seriously considered. The housing survey indicates that 
there are 10079 pre-1919 buildings on the Island so 9,575 dwellings may be technically eligible for 
this measure. In reality, it is expected that conservation considerations will outweigh energy efficiency 
in most cases so it is estimated that the actual potential is only 10% of this number, making a total of 
958 properties.  

Solid Wall Insulation 
   

Total gas use for space heating          12,000  kWhpa 

Percentage of heat lost through walls: 25% 
 

Reduction in heat loss through walls: 75% 
 

Energy saving: 
 

2,250 kWhpa 

At 5.58p/kWh this saves: 
 

£126 
 

Average cost per property (installed)
27

 : £4,000 
 

Cost to implement to eligible houses:  £3,832,000 
 

Total energy saving: 
 

£2,155,500 kWhpa 

Total financial saving: 
 

£120,277 
 

Payback: 
 

32 years 

 

 (d) Glazing 

According to the private House Condition Survey over 85% of dwellings already have double glazing 
installed and this will be a contributory factor to the recent reduction in energy use

25
. Although triple 

glazing is available, the marginal savings over double glazing are minor and would not justify the 
expense or embodied energy of replacement units. 

It has been assumed that the remaining 15% of dwellings (5,847) could receive double glazing. In the 
case of historic buildings or those in conservation areas, secondary glazing could be used to deliver a 
slightly lower but still useful benefit.  For conservation reasons it is recommend that secondary glazing 
should be installed accordance with English Heritage Guidance (or IoM equivalent). In reality it would 
be expected that practical considerations would reduce the overall number by 25%, making a total of 
4,385 dwellings. 

Glazing   

Total gas use for space heating  12,000  kWhpa 

Percentage of heat lost through windows 20%  

Reduction in heat loss through double glazing 50%  

Energy saving 1,200 kWhpa 

At 5.58p/kWh this saves £67 pa 

Average cost per property (installed)
26

 £3,000  

Cost to implement to available dwellings £13,155,000  

Total energy saving 5,262,000 kWhpa 

Total financial saving £293,620 pa 

Payback 45 years 

 (e) Draught proofing 

Heat loss from gaps around doors and windows are often greater than losses through the fabric of the 
door/window itself.  This measure is often overlooked. 

The Condition Survey states that 38% of dwellings have effective draught proofing at present 25. 
Therefore it is estimated that 21,296 dwellings are technically eligible for this measure. It is estimated 

                                                      
25

  DLGE (2009) Private Sector House Condition Survey 2007/2008  
26

 http://www.independent.co.uk/life-style/house-and-home/property/donnachadh-mccarthy-the-home-ecologist-460617.html   

http://www.independent.co.uk/life-style/house-and-home/property/donnachadh-mccarthy-the-home-ecologist-460617.html
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that practical considerations would reduce this number by approximately 10%, leaving a total of 
19,166 dwellings. 

Draught Proofing   

Total gas use for space heating 12,000  kWhpa 

Reduction in heat loss through draught proofing 4%  

Energy saving 720 kWhpa 

At 5.58p/kWh this saves £40 pa 

Average cost per property (installed) £200  

Cost to implement to available dwellings £3,833,237  

Total energy saving 13,799,652 kWhpa 

Total financial saving £770,021 pa 

Payback 5 years 

 (f) Boiler upgrade 

The House Condition Survey states that it collected data on boiler systems. However, this information 
was not presented in the report.  Therefore, savings are based on the assumption that 30% (10,304) 
of domestic properties have a 75% efficiency boiler and could technically upgrade to a 90% efficiency 
boiler. In practice, boilers will be replaced in any case as they fail so it is assumed that this will apply 
to all properties which are eligible in due course. 

Boiler Upgrade   

Total gas use for space heating 12,000  kWhpa 

Savings from boiler upgrade 20%  

Energy saving 3,000 kWhpa 

At 5.58p/kWh this saves £167 pa 

Average cost per property (installed)
27

 £1,700  

Cost to implement to available dwellings £17,517,480  

Total energy saving 30,913,200 kWhpa 

Total financial saving £1,724,957 pa 

Payback 10 years 

 (g) Heating controls 

Appropriate controls allow a property‟s heating system to be used efficiently and reduce overheating 
or the operation of heating when not required. Cost and savings are based on the assumption that 
25% of dwellings (8,587) do not have thermostatic radiator valves on all radiators and room 
thermostats separate from the boiler. A targeted programme of heating control replacement might 
have a penetration of up to 75% so it is assumed that this could be applied to a total of 6,440 
properties. 

Heating Controls   

Total gas use for space heating 12,000 kWhpa 

Reduction in heat loss through heating controls 10%  

Energy saving 1,200 kWhpa 

At 5.58p/kWh this saves £67 pa 

Average cost per property (installed)
28

 £250  

                                                      
27

  British Gas - http://www.britishgas.co.uk/products-and-services/boilers/latest-offers.html  

http://www.britishgas.co.uk/products-and-services/boilers/latest-offers.html
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Heating Controls   

Cost to implement to available dwellings £1,610,063  

Total energy saving 7,728,300 kWhpa 

Total financial saving £431,239 pa 

Payback 4 years 

 

It is important to note that the savings generated from measures (a) to (g) cannot be summed. 
This is because the impact of any one measure will reduce heat demand and therefore reduce 
the savings to be gained from the other measures. This is reflected in the summary table 
(Table 4-3) at the end of this section. 

 

(h) Hot water 

There are further energy savings to be gained from more efficient use of hot water. Spray head taps 
can reduce the volume of water used for hand washing and therefore reduce the energy needed for 
hot water. In many cases spray heads can be attached to existing taps. Low flow shower heads can 
reduce the volume of hot water used for showering by 30% or more. 

It has been assumed that the majority of houses on the Island have electric showers, therefore only 
40% of dwellings (13,739) could benefit from the installation of low flow heads. In practice this figure 
is likely to be reduced by 25%, making a total of 10,304 dwellings. 

Hot Water   

Total gas use for water heating 3,000  kWhpa 

Energy saving 495 kWhpa 

At 5.58p/kWh this saves £28 pa 

Average cost per property (installed)
29

 £100  

Cost to implement to available dwellings £1,030,440  

Total energy saving 5,100,678 kWhpa 

Total financial saving £284,618 pa 

Payback 4 years 

 (i) Lighting 

The European Commission has adopted new regulations stating that inefficient (incandescent) bulbs 
will be phased out across the EU. As a result retailers and manufacturers are phasing out 
incandescent bulbs, Fitting energy saving bulbs is therefore already happening naturally. This 
appears to be the same for the Isle of Man.  

It has been assumed that on average 50% of bulbs in a home are not compact fluorescent lamps 
(CFL) and that lighting accounts for 23% of electricity consumption in a home. Inevitably there will be 
some incandescent bulbs which persist in use so it is estimated that the penetration of CFL bulbs will 
eventually reach 90%. 

Lighting   

Total electricity use 3,840  kWhpa 

Energy saving 185 kWhpa 

At 16.38p/kWh this saves £31 pa 

                                                                                                                                                                     
28

 http://www.burnley.gov.uk/site/scripts/documents_info.php?documentID=204&categoryID=880&pageNumber=8 
29

  Based on AEA knowledge of the industry 

http://www.burnley.gov.uk/site/scripts/documents_info.php?documentID=204&categoryID=880&pageNumber=8
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Lighting   

Average cost per property (installed)
30

 £58  

Cost to implement to available dwellings £1,792,966  

Total energy saving 5,718,942 kWhpa 

Total financial saving £962,498 pa 

Payback 2 years 

The use of efficient lighting will reduce the useful contribution that lighting makes to space heating. 
This will lead to a small increase in the demand for space heating which is known as the “heat 
replacement effect”. 

(j) Appliances 

Replacement of inefficient appliances is happening naturally due to technological advancements.  
However, the range of energy consuming appliances in homes is rising significantly. Therefore the 
increase in consumption associated with growing numbers of appliances may offset efficiency gains 
from technological advancement.  

It has been assumed that savings can be achieved by upgrading to an A++ EU energy-rated 
refrigerator, whenever replacement is due. It is assumed that the movement to A-rated refrigerators 
and other appliances will occur naturally so the intervention required is to get to A++ standard.  

It is also assumed that this could apply to 90% of housing, so the measure could technically be 
applied to 30,913dwellings. In practice, consumers may be resistant to this for a variety of reasons so 
it is estimated that in reality this would apply to 60% of the available dwellings, making a total of 
18,548 dwellings. 

Appliances   

Energy saving
31

 202 kWhpa 

At 16.38p/kWh this saves £34 pa 

Marginal Cost
32

 £179  

Total number of dwellings 21,366  

Total cost £3,824,514  

Total energy saving 3,746,680 kWhpa 

Total financial saving £630,566 pa 

Payback 5 years 

 

                                                      
30

  Based on £2.50 per lamp and 23 lamps in the average home (Source: Energy Saving Trust) 
31

  DEFRA's Market Transformation Programme. The average annual consumption of an upright fridge/freezer A rated is 
around 408kWh a year whereas an A++ model would use around 206 kWh 

32
  Based on additional cost of upgrading to an A++ fridge/freezer over an A-rated appliance – Comet 26/8/10 
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Table 4-3: Total IoM savings per energy saving measure based on gas-heated 3-bed semi detached house 

Measure 
Average 
cost per 

household 

Total 
theoretical 
potential 

Estimate of 
practical 
potential 

Energy 
saving per 

house 

Financial 
saving 

per 
house 

Total cost 
Total energy 

saving 

Total 
financial 

savings (incl 
VAT) 

Payback 

  £     kWhpa £pa £ kWhpa £pa Years 

Loft Insulation  500 8,618 6,464 2,160 121 3,231,750 13,961,160 779,033 4 

Cavity Wall Insulation 500 15,948 11,961 1,500 84 5,980,500 17,941,500 1,001,136 6 

Solid Wall Insulation * 4,000 7,795 958 2,250 126 3,832,000 2,155,500 120,277 32 

Double Glazing* 3,000 5,847 4,385 1,200 67 13,155,000 5,262,000 293,620 45 

Draught Proofing 200 21,296 19,166 720 40 3,833,237 13,799,652 770,021 5 

Boiler upgrade* 1,700 10,304 10,304 3,000 167 17,517,480 30,913,200 1,724,957 10 

Heating controls 250 9,892 7,419 1,200 67 1,610,063 7,728,300 431,239 4 

Total: space heating savings  75% of 
total to allow for measures 

interaction 
      9,023 503   68,820,984 3,840,211 N/A 

Hot water use 100 13,739 10,304 495 28 1,030,440 5,100,678 284,618 4 

Lighting 58 34,348 30,913 185 31 1,792,966 5,718,942 936,763 2 

Appliances 179 30,913 18,548 202 34 3,320,078 3,746,680 613,706 5 

Total for all measures       9,905 596 55,303,513 83,387,284 5,675,298 N/A 

Notes 

1. Savings related to building fabric and heating systems cannot be summed as the application of any one measure will reduce the savings to be achieved from others. The subtotal for these 
measures has been calculated by working out the percentage saving in each case and multiplying these together. This produces a factor of 0.51 but as there will only be a partial overlap between 
measures a reduction factor of 0.75 has been applied to the totals. This factor has been used to generate the total energy saving figure per house and the total energy saving across the building 
stock.  To improve upon this crude methodology, energy efficiency investment programmes could be prioritised on the basis of simple payback and then the effects of the measures can be 
recalculated for the revised building stock in each case. This would require detailed survey of the entire building stock and the most cost-effective way of doing this might be during the 
communication process for the installation of smart metering, were this to go ahead. 

2. The cost and environmental impact of implementing energy efficiency measures will vary considerably depending on the way in which the work is organised. A well-planned deployment of 
strategies on a geographic basis is likely to be cheaper than a scattergun approach driven by incentives. 

3. Costs and savings will vary depending on source of primary fuel and building type.
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Conclusions on energy efficiency measures in domestic buildings 

There is clearly great potential for energy savings in the domestic sector. The programme that has been 
outlined will have a total cost approaching £60 million over its life if implemented in full but many of these 
energy efficiency improvements are happening naturally through replacement of appliances such as 
boilers or investment by a well-informed and motivated public. If this process is to be accelerated by 
means of government policy including mechanisms such as subsidy or legislation, there are resourcing 
questions to be addressed. It is likely that the most cost-effective measures will be prioritised, reducing the 
funding requirement still further. 

In general, the application of remedial energy efficiency measures does not require skills which are not 
already in existence on the Island. There may be a need to increase the number of installers of insulation, 
windows, boilers etc but there is some small spare employment capacity at present and a programme of 
energy efficiency measures could be used as a training mechanism for the unemployed to develop 
practical skills. Alternatively, additional skilled labour can be imported for a period of time. 

4.2.2 Non-domestic buildings 

Energy demand is ultimately determined by the technical and architectural characteristics of the buildings 
and its heating/cooling system. Non-domestic buildings are not as homogenous as domestic buildings and 
heat losses are distributed differently. For this reason applicable solutions will vary between buildings and 
the use to which that building is put. 

At the present, there is very little data on the non-domestic building stock.  

Public Buildings  

The IoM Government have only recently started collecting information on energy usage in public buildings, 
in an initiative to improve environmental performance

33
.   Purely as an indication; some 50% of UK public 

buildings are classified in the E-G category (i.e. inefficient); if this is loosely applied this to the IoM a 
considerable margin of improvement could be expected. 

Energy consumption figures for the public sector for 2008/2009 show that fossil fuel use accounted for 
86GWh and electricity consumption accounted for 52GWh

34
. The review has considered what savings 

could be expected through the implementation of various energy efficiency measures.  

In the absence of accurate, up to date information on the thermal performance of public buildings, and 
given the relatively small numbers involved (approximately 500 buildings

35
), it would be cost-effective to 

commission a detailed survey of public buildings, possibly making use of thermal imaging. This would 
produce the most productive building-specific recommendations. 

The savings for each measure listed in Table 4-4 are approximate and are based on the assumption that 
space heating accounts for 80% of primary fuel use and hot water accounts for 20%. 

Table 4-4: Savings for each energy efficiency measure in public buildings 

Public Buildings 

Energy Efficiency Measures  

Applicable to % of 
public buildings 

(Heat loss) 

Savings achieved 
on that area if 

measure 
implemented 

Energy Savings 
(GWh) 

Loft Insulation 30% 20% 50% 2.1 

Cavity Wall Insulation 10% 30% 50% 1.0 

Draught Proofing 50% 10% 20% 0.7 

Double Glazing 30% 25% 50% 2.6 

                                                      
33

  Annual Review of CO2 Emissions From Government Estate 2008-2009 
34

  Energy and Climate Change Officer Group, Government Estate energy Totals 2008/2009 
35

  Energy and Climate Change Officer Group, Government Estate energy Totals 2008/2009 
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Public Buildings 

Energy Efficiency Measures  

Applicable to % of 
public buildings 

(Heat loss) 

Savings achieved 
on that area if 

measure 
implemented 

Energy Savings 
(GWh) 

Boiler/system replacement 50%   20% 6.9 

Heating Controls  30%   15% 3.1 

Adjusted Subtotal       12.3 

Hot water use 50%   10% 0.9 

HVAC 75%   15% 1.8 

Lighting - Lamps 50%   20% 2.1 

Lighting - Controls 75%   15% 2.3 

IT and appliances 75%   10% 1.2 

Total    20.5 

It is not possible to sum the savings available from these measures as the implementation of one measure 
will reduce the savings to be expected from the application of any other measure in the same category - 
space heating or lighting. 

Private non-domestic buildings (commercial and industrial sector) 

Electricity 

According to the MEA, commercial and industrial electricity consumption has been relatively stable in the 
past five years at approximately 220Gwhpa. 

Table 4-5 represents a crude estimation of the breakdown of electricity use between different functions in 
the commercial and industrial sector.  

Table 4-5: Estimated breakdown of electricity use in the commercial and industrial sector 

Electricity Consumption:  

Lighting 30% 

IT & Appliances  10% 

HVAC 30% 

Process use 30% 

There may be energy savings available in HVAC, process use or IT but no information about this sector 
was available with which to calculate the potential for energy efficiency savings. 

Purely as an indication, the potential for electricity savings through more efficient lamps and improved 
lighting control in the commercial and industrial sector has been estimated. 

Private Non-domestic 
Buildings 

Applicable to % of 
buildings 

Savings achieved on that 
area if measure 

implemented 
Energy Savings (GWh) 

Lighting 50% 20% 6.6 

Lighting Controls 75% 15% 7.4 

Total    14.0 

The estimates indicate that these measures alone might produce a saving of 14GWh so a program of 
energy efficiency measures throughout the non-domestic private building stock is likely to be a cost-
effective means of managing energy demand on the Island. 
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Gas 

No information about the gas use of the non-domestic private building stock has been available for this 
study.  However, it is likely that there are further savings available through energy efficiency measures 
which could be applied to building fabric and space heating plant. 

 Industry and manufacturing 4.3

The Aquatera report provides a relatively low figure of 177GWh as the electrical energy consumption of 
IoM industry

36
 for the year 2005. The MEA forecasted that between 2000 and 2009 electricity 

consumption increased by 40%
37

 . No data was available on fossil fuel use by the commercial sector.  
Table 4-6 gives an indication of the size of industries based on employment: 

Table 4-6: Size of industrial sectors, based on employment figures 

 

Industrial sector 

 

Employment 2006 % 

Agriculture, forestry, fishing 642 1.6% 

Manufacturing 2,248 5.5% 

Construction 3,374 8.3% 

Utilities 603 1.5% 

Transport and communication 3,660 9.0% 

Distribution 4,550 11.2% 

Insurance, banking and business (inc IT) 9,395 23.0% 

Professional, educational, medical and scientific 8,060 19.8% 

Tourist accommodation 362 0.9% 

Catering and entertainment 1,897 4.7% 

Miscellaneous services 3,075 7.5% 

Public Administration 2,898 7.1% 

   

Total 40,783 (100%) 

While this is not a direct reflection of energy use, the largest sectors by employment are: 

 Insurance, banking and IT 

 Professional educational and medical 

Historically the finance and IT sectors have been of special importance to the Island and the government 
has, with good reason, stated that it wishes to further encourage these and generally promote 
infrastructure to attract new e-commerce and hi-tech industry to the Island

38
. In this sector as a whole a 

very large part of the total energy consumption is attributed to the heavy dependence on IT, the 
equipment and conditioning to support it.  

A very good example of this trend to what is in essence, digital information management, is the opening in 
2006 of Dataport, Nectera‟s 16,000 sq ft data centre boasting a 70,000 client server capacity.

39
 The 

                                                      
36

  Aquatera Ltd (2005), Review of renewable energy resources and their potential contribution to energy supply for the Isle of Man 
37

  Based on industrial/commercial sector information provided by MEA  
38

  IoM Government (2010) Quarterly Report on the Economy to the Council of Ministers 
39

  http://www.iomtoday.co.im/business-columns/Isle-of-Man-showcased-at.2843006.jp 

http://www.iomtoday.co.im/business-columns/Isle-of-Man-showcased-at.2843006.jp
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energy processes of this sector need to be better understood as growth in data centres will have important 
implications for the Island‟s electricity use.   

The Carbon Trust in the UK now has a dedicated Data Centre Strategic Design Advice service, indicating 
the scale of energy savings which may be achieved in this sector.  To encourage maximum efficiency 
from this sector, the government could consider implementing carrot-and-stick incentives. Savings could 
obviously be derived from the use of energy efficient IT equipment also from the good use of heat 
recovery systems, recycling heat for use in space heating applications. 

With strong economic growth forecast for the Island, energy demand from the commercial sector is 
expected to grow unless a structured programme of energy efficiency measures is developed and 
introduced. Detailed energy efficiency measures for the sectors listed above would require specialist 
survey. 
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5 Review of existing infrastructure 

“Existing energy infrastructure may require upgrades in order to meet future demand needs.  
Developing an understanding of the existing infrastructure is essential in order to determine 
whether, and where, such upgrades may be required” 

This Section provides an overview of the existing Island energy infrastructure.  It considers 
the extent to which the current infrastructure will be adequate to meet future needs and 
identifies the space capacity expected on current gas and electricity interconnectors. 

 Electrical infrastructure 5.1

Homes and businesses on the Isle of Man receive electrical power from a small number of power 
generating stations on the Island.  This is distributed across the Island by means of 33kV transmission 
network and series of local 11kV distribution networks.  The Island is also connected to the UK National 
Grid by means of a 90kV AC sub-sea interconnector. 

Responsibility for operation and maintenance of the IoM‟s electrical transmission and distribution networks 
lies with the Manx Electricity Authority (MEA), which is a statutory board of the IoMG.    The MEA also 
operates all of the generating stations on the Island apart from Richmond Hill.  In addition, MEA operates 
the IoM-UK interconnector.  The principal generating assets on the Island are identified in Table 5-1. 

Table 5-1: Principal IoM Power Generating Stations 

Location Fuel Nominal Output 
Commenced 

Operation 
Operator 

Pulrose 
Natural Gas / 

Diesel 
82MWe 2003 MEA 

Peel Gas Oil 34MWe 1995 MEA 

Pulrose ULS Diesel 43MWe 1988 MEA 

Ramsey Gas Oil 3.4MWe 1982 MEA 

Sulby [Hydro-electric] 1.0MWe 1981 MEA 

Richmond Hill Waste 6.8MWe 2003 SITA IoM Ltd 

The larger Pulrose station employs a combined cycle gas turbine (CCGT) configuration consisting of two 
30MWe gas turbines, each exhausting into a heat recovery steam generator (HRSG).  Steam raised by 
the HRSGs is subsequently passed through a single 25MWe steam turbine.   This gives a total 
operational capacity of 85MWe although normal operating capacity does not exceed 82MWe.  Power is 
exported from the plant at 33kV.  The Pulrose CCGT plant acts as the principal generating station on the 
Island, accounting for 97% of electricity generated in 2007/08. 

In addition to the Pulrose CCGT station, the MEA also operates a series of smaller power stations located 
at Peel, Pulrose and Ramsey which consist of reciprocating engines fuelled either by ultra-low sulphur 
diesel or gas oil.  The station at Peel was constructed in 1995 and consists of four 8.5MWe reciprocating 
engines fuelled with gas oil.  The diesel station at Pulrose was constructed in 1988 and houses five 
8.5MWe engines of the same type as used at Peel and is fuelled using ultra-low sulphur diesel.  The 
station at Ramsey is the oldest (commissioned in 1982) and smallest of the three diesel stations, 
consisting of two 1.7MWe engines fuelled using gas oil.  At the time of writing, the Ramsey station was not 
operated but could be re-commissioned if needs demanded. 
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The MEA are also responsible for the operation of the Sulby hydro-electric scheme, which consists of two 
turbines with a combined capacity of 1MWe.  Both turbines are supplied with surplus water from reservoirs 
at Sulby and Block Eary. 

The Richmond Hill Energy from Waste Plant is operated by SITA IoM Ltd, a subsidiary of SITA UK Ltd.  
The plant consists of two separate process lines; the larger line has a rated capacity of 60,000 tonnes per 
year and is designed to handle municipal and commercial wastes while the smaller line has a capacity of 
5,000 tonnes per year and is designed to handle clinical and animal wastes.  The combined power 
capacity of both lines is 6.8MWe and is exported at 11kV.  During 2008, the scheme handled 
approximately 55,000 tonnes of waste via the primary incinerator line and a further 2,000 tonnes by the 
secondary incinerator while exporting a total of 14,000MWh of electricity. 

Further to generating assets on the Island, the Isle of Man is connected to the UK National Grid by means 
of 90kV AC subsea interconnector.  The interconnector was commissioned in 2000 with a rated capacity 
of 40MW; this was subsequently increased to 60MW maximum continuous rating in 2007.  The 
interconnector runs a distance of c. 100km from Bispham in Lancashire to Douglas.  The presence of the 
IoM-UK interconnector provides the ability for the IoM to import power from the UK when market prices 
make this more desirable than operating on-Island plant.  Figure 5-1 shows a typical power demand curve 
from January 2009 together with capacities for the Pulrose CCGT and IoM-UK interconnector.   As on-
Island demand will typically be less than the maximum capacity of the Pulrose CCGT, the interconnector 
also provides the facility for the CCGT to export any excess power to the GB system thereby avoiding the 
need to drop load and operate at sub-optimal efficiency.  A further benefit is that additional generating 
plant can be brought on to take advantage of high market prices within the GB market.   

Figure 5-1: Isle of Man Half-Hourly Power Demand: January 2009 (Source: Mott MacDonald Report 
for MEA, April 2009 with additional detail by AEA) 

 

The interconnector provides the IoM with the facility to provide services to the GB system operator such 
as Short Term Operating Reserve (STOR), where generating units are made available to export to the 
grid within a short time (c. 20 minutes) of receiving an instruction.  To provide this service as much as 
80% of the interconnector capacity may be allocated at any time (40-48MW), with an average annual 
allocation of 30%.  The MEA also provide services to a UK electricity supplier to mitigate so-called “Triad” 
charges placed on suppliers in relation to power consumption at peak times during the year.  In this 
respect, the units at Peel and Pulrose are well suited to this role and are used to provide these services.  

Pulrose CCGT Capacity 

Interconnector Capacity 
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In the year 2008-2009, MEA earned some £11.25m of revenue through exporting power to the UK and 
providing system support services. 

Power is distributed throughout the Island by means of a 33kV transmission network, which connects the 
power generating plants with the principal load centres on the Island.  Power is stepped down from 33kV 
to11kV at substations around the Island for further distribution before being stepped down again to 3.3kV 
and 240V for supply to individual businesses and dwellings.  Figure 5-2 presents the principal electrical 
infrastructure serving the Island, including the 33kV transmission network, principal substations, power 
generating stations and interconnector. 

Figure 5-2: Principal IoM Electrical Infrastructure 

 

Source: MEA, with additional details by AEA 

The assessment of energy trends conducted in Section 2 identifies that between 2000 and 2009, the Isle 
of Man has undergone a substantial shift in the structure of its energy sector from a net importer of 
electricity to a net exporter.  Looking at utilisation

40
 of the interconnector, this peaked at just under 90% in 

                                                      
40

  Utilisation is in this context is defined as the sum of import and export flows divided by the maximum possible volume that can be 
transmitted by the interconnector over the same period of time. 

RICHMOND 
HILL (EfW) 
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2003, where the interconnector was used principally in an import mode (see Figure 5-3).  Utilisation then 
fell to 20% by 2007 due mainly to significant reductions in import volumes.  Current utilisation sits at just 
under 30% due to increases in power exports in recent years. 

Figure 5-3: Imports and Exports of Electricity via IoM-UK Interconnector, 2000 to 2009 

 

 Alternative Generation and Supply Options  5.2

This section considers the case for expanding the electrical interconnector capacity for the Island. 

5.2.1 Potential for New Interconnector Capacity 

Electrical Interconnectors 

Based on 2009 import/export data from the MEA, utilisation of the interconnector was 26%.  In addition, to 
provide STOR to the GB market as much as 80% of the interconnector capacity may be allocated at any 
time (40-48MW), with an average annual allocation of 30%.  On average, therefore, there is some scope 
to accommodate the export of additional renewable generation to the UK.  However, at key times (high 
prices for STOR contracts) this will not be possible without loss of income to MEA, making it difficult to 
manage the export of significant amounts of intermittent renewable electricity.  Consequently future 
deployment of large-scale renewable technologies such as offshore wind and marine renewables, may 
lead to a situation where additional export capacity may be required.   

The existing IoM-UK interconnector is a 90kV alternating current (AC) line with a submerged length of 
102km, making it the longest sub-sea AC interconnector in the world.  Whilst AC transmission continues 
to present a technical option for additional interconnector capacity from the Island, an alternative would be 
high voltage direct current (HVDC) transmission, where power is converted from AC to DC for 
transmission before be converted back to AC.  This option provides the following benefits: 

 Reduced incremental costs.  As HVDC links require only two conductors compared to three 
conductors in AC transmission, the material costs per unit distance are less for HVDC than AC. 

 Reduced transmission losses.  For a given cable size, subsea HVDC lines will typically incur half 
the line losses of AC lines due to effects in the latter such as high capacitance in the line and 
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induced currents in the cable sheath and armour
41

. 

 Asynchronous connection of distribution networks.  Unlike AC interconnectors, HVDC 
interconnectors do not require the networks at either end to be synchronised (i.e. to have the same 
system frequency).  This can act to limit system instabilities being transferred between the two 
systems.   

Whilst HVDC technology has been in use since the 1950s the high equipment costs of the AC-DC 
conversion equipment meant that such projects were generally only employed for strategically significant 
projects where economics were not the prime consideration.  However, advances in power-electronic 
devices mean that the “break-even” distance (i.e. the distance for HVDC at which the incremental savings 
outweigh the additional costs of the converter stations) now sits about the 800-1000km for overhead 
cables and 50km for subsea cables (see Figure 5-4).    

Figure 5-4: Break-even distance for high voltage DC transmission lines compared to AC 
transmission

42
 

 

While HVDC presents several benefits over AC interconnectors, the latter option continues to possess 
advantages in typically having greater availability and less onerous maintenance requirement.  Even so, 
many interconnector projects with similar characteristics to those that would be required for the Isle of 
Man have adopted HVDC technology. 

Possible implementation options for further interconnector capacity for the Isle of Man include: 

 Further expansion of existing AC link with the UK network. 

 New HVDC link with the UK market.  While HVDC transmission would not be necessary on the 
basis of asynchrony with the UK network, such a link may be desirable in order to minimise project 
costs and to act as a control measure to limit any possible instability risks being propagated 
between the two networks.  

 New link between Isle of Man and Northern Ireland or Republic of Ireland.  Such an option would 
open up the ability for the IoM to export to the Irish electricity market.  Any such link would need to 
be HVDC as the distribution networks in Ireland and the IoM (which is synchronised with the UK 
network) are asynchronous. 
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  Bahrman M.P., Johnson B.K., The ABCs of HVDC Transmission Technologies, IEEE Power & Energy Magazine, March/April 
2007 Vol. 5 No.2 
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  Hammons, T.J., Woodford, D., Loughtan, J., Chamia, M., Donahoe, J., et al.: “Role of HVDC transmission in future energy 

development”, IEEE Power engineering Review, February 2000, pp.10-25 
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 A “daisy-chain” scheme employing a combination of the above options whereby the Isle of Man 
serves as an intermediate station for a link between the UK and Irish networks.  While such options 
would present the Island with maximum access to outside markets it would be required to compete 
with other schemes connecting the UK and Irish markets (see below). 

 New direct link between IoM-based renewable generation and UK or Irish networks.  Work by Mott 
MacDonald

43
 for the MEA concluded that connection of significant amounts (greater than 20MW) of 

new intermittent generation to the IoM network would place a requirement on the IoM network 
operator to reinforce the network in order to continue meeting IoM network operating conditions.  
For options such as offshore wind or marine renewables, direct connection of the generation to 
either the UK or Irish networks may present an option as this would bypass any risk to the IoM 
network while these larger networks would be more able to accommodate intermittent generation.  
Such an option would permit the Island to benefit economically from renewable generation but 
would prevent this generating capacity from serving the Island‟s own energy demands. 

All such options would need to be subjected to a detailed engineering feasibility study in order to 
determine the suitability of these options and the potential implications of such projects on the Island‟s 
existing electrical infrastructure. 

Table 5-2 provides details of interconnector projects of relevance to the Isle of Man. 

Table 5-2 Reference Interconnector (I/C) Projects for the Isle of Man 

Name 
Distance 

[Miles] 

Capacity/ 
Voltage 

From To 
Technology + 

Provider  
Cost Status 

UK-Ireland Interconnectors 

Moyle I/C  
40 miles 
(35 miles 
subsea) 

250MW, 
±250kV 

Auchen-
crosh, 

Scotland 

Ballycronan 
More, 

Northern 
Ireland 

HDVC, 
Seimens 

£150m 
Completed 

2001 

East-West 
I/C 

162 miles 
(116 miles 
subsea) 

500MW,  

±250kV 

Barkby 
Beach, 
North 
Wales 

Rush North 
Beach,  

Co. Dublin, 
Rep of 
Ireland 

HVDC, ABB 
€600m 
(£500m

) 

Construction 
commenced 

2010, 
completion 
due 2012 

East-West 
I/C 1 

(EW1) 

(Imera 
Power) 

- 
350MW, 

±150kV 

Co. 
Wicklow, 
Rep of 
Ireland 

Pentir, 
Wales 

HVDC, ABB - 
Proposed, 

construction 
not started 

East-West 
I/C 2 

(EW2) 

(Imera 
Power 

- 
350MW, 

±150kV 

Wexford, 
Rep of 
Ireland 

Pembroke, 
Wales 

HVDC, ABB - 
Proposed, 

construction 
not started 

Sub-sea Interconnectors 

Estlink 
65 miles 
subsea 

350MW, 

±150kV 
Finland Estonia HVDC, ABB 

€110m 
(£92m). 

Construction 
began 2005, 
completed 

2006  
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Name 
Distance 

[Miles] 

Capacity/ 
Voltage 

From To 
Technology + 

Provider  
Cost Status 

BorWin1 
120 miles 
subsea 

400MW, 
±150kV   

Borkum 2 
Offshore 

Windfarm, 
North Sea 

Diele, 
Germany 

HVDC, ABB 
$400m 
(£260m

) 

Construction 
began 2007, 
completed 

2009. 

Neptune 
RTS 

50 miles 
subsea 

660MW, 
500kV 

 

New 
Jersey, 

USA 

Long Island, 
NY, USA 

HVDC, 
Siemens 

$600m 
(£390m

) 

Completed 
2007 

Table 5-2 provides an overview of projects which have been developed in the recent past of the same 
construction and scale as that which would be required to serve the Isle of Man.  Furthermore the table 
also identifies that several interconnector projects are expected to come online in the near future that will 
be serving the UK/Irish markets.  However, given that there is not a pressing need for additional 
interconnector capacity at this time, this affords the IoM Government time to observe how this new market 
develops before pursuing a particular course of action.   

Natural Gas Interconnectors 

The existing spur from the BGE 2 interconnector has a design capacity capable of supporting predicted 
demands in the long term.  In light of this, the option of expanding gas interconnector capacity for the 
Island has not been considered further within this task. 

Conclusions 

In the case of natural gas, existing interconnector capacity has been judged to be sufficient to meet both 
current and future anticipated demands.  The spur from the BGE 2 interconnector is expected to be 
capable of meeting predicted demands in the long term, and well beyond the scope of this study.  In the 
case of electricity, future deployment of large-scale renewable technologies such as offshore wind and 
marine renewables may lead to a situation where additional export capacity may be required.  Although 
current export volumes are relatively low, large amounts of the interconnector capacity are frequently 
allocated to provide STOR services to the UK market.  Expansion of the existing alternating current (AC) 
interconnector may continue to be an option; recent developments in high voltage direct current (HVDC) 
mean that this technology may be economically viable whilst providing additional benefits such as 
supporting system resilience and providing a means to access the Irish electricity market. 

A number of options exist for implementation of interconnector capacity.  These include direct connection 
of renewable generation to the UK/Irish networks, bypassing any possible detrimental effects posed by 
connecting substantial amounts of intermittent generation to the IoM network. Reference projects have 
been identified demonstrating the practicality of such options and the potential implications of such 
projects on the Island‟s existing electrical infrastructure. 

Research indicates several interconnector projects are expected to come online in the near future that will 
be serving the UK/Irish markets, meaning that this market situation can be expected to change 
significantly in the next 10 years.  However, given that there is not a pressing need for additional 
interconnector capacity at this time, this affords the IoM Government time to observe how this new market 
develops before pursuing a particular course of action.   

 Gaseous fuels 5.3

Both natural gas (NG) and liquefied petroleum gas (LPG) are available to consumers on the Isle of Man.  
Currently NG is available only in the Douglas area of the Island while mains LPG is available in other 
major settlements on the Island.  Outside of the main settlements, LPG is available either through bulk 
deliveries or through the purchase of cylinders from distribution outlets.  
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Natural gas is brought onto the Island by means of undersea pipeline which connects to the Bord Gas 
Eirann (BGE) Interconnector 2 between Brighouse Bay in Scotland and Gormanston in the Republic of 
Ireland.  The IoM pipeline has a design capacity of 130,000 scm/h

[44] 
and a current peak consumption of 

25,000 scm/h.  The pipeline was commissioned in 2003 to supply the Pulrose CCGT power station near 
Douglas.  The pipeline comes ashore at Glen Mooar where its pressure is reduced before being run 
across the Island to a second pressure reducing station at Pulrose.  Here NG is supplied to the Pulrose 
CCGT plant and also to the local distribution system for the Douglas area, which is operated by Manx 
Gas.  The transmission pipeline and pressure reducing stations are managed by the MEA. 

Manx Gas also operates a series of local distribution networks around the Island, supplying consumers 
with either mixed LPG and Air or LPG alone.  In each case LPG is delivered by road to a central bulk 
storage depot from which it is distributed.  In the case of LPG/Air networks, the LPG is mixed with air at 
the central storage depot before distribution.  As different networks on the Island operate with different 
LPG/Air mixes appliances cannot be used on different networks without conversion.  Figure 5-5 identifies 
the supply areas for natural gas as well as mains LPG and LPG/Air mixes. 

Figure 5-5: Supply Areas for mains NG, LPG and LPG/Air services operated by Manx Gas 

  

Natural Gas LPG/Air Mix (625CV) 
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  Standard cubic metres per hour 
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LPG/Air Mix (500CV) LPG 

Source: Manx Gas Website 

5.3.1 Expansion of natural gas network 

In January 2010 the IoMG published a proposal
45

 to extend the natural gas transmission network on the 
Island and to convert a number of mains LPG networks to NG, as has been the case in the Douglas area.    
The driver for this proposal has been the need to invest in these networks to bring them up to modern 
health, safety and environmental standards together with the decreasing availability of LPG appliances 
following the closure of many LPG networks in continental Europe.  The existing NG transmission network 
would be extended to supply these networks, with MEA retaining responsibility for the management of the 
transmission network and Manx Gas for the distribution of gas to consumers and associated charging. 

Figure 5-6 shows the proposed routing of the extended network.  The proposal identifies networks serving 
Ramsey, Kirk Michael, Ballaugh, Peel, Castletown, Colby, Ballakillowey, Port Erin, Port St Mary and 
Ballasalla would be converted to NG operation, leading to some 6,500 homes and businesses switching 
supply.  The extension of the NG transmission network would also present the possibility of the power 
station at Peel to be converted from diesel to natural gas.  The proposal advises that not all settlements 
on the Island will be connected to the NG network, with Jurby, Laxey, Andreas, St Johns, Foxdale and 
Mount Murray continuing to receive LPG.   The MEA estimate that peak demand immediately following the 
completion of extension project will increase by some 3,000scm/h to 28,000scm/h.  However this demand 
would continue to remain well within the 130,000scm/h design capacity of the interconnector.  Capital 
expenditure approval for the project limited to a sum not exceeding £23.5million was granted by Tynwald 
on 13

th
 July 2010. 
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Figure 5-6: Natural Gas Network Expansion Plan 

 

 Source: Manx Electricity Authority 

 Liquid fuels 5.4

The principal liquid fuels used on the Island are diesel, petrol and heating oil.  Fuels are imported and 
distributed across the Island by two companies; Manx Petroleums and TOTAL IoM.  Manx Petroleums 
(MP) is a privately owned company which imports Shell oil products onto the IoM via the Douglas 
Terminal.  Products include heating oil, lubricants, aviation fuel, diesel and petrol. 

Heating oil is distributed by road tanker.  Road fuels are sold on the Island via a series of MP-branded 
service stations.  TOTAL IoM was established in 1989 and is a wholly owned subsidiary of TOTAL UK Ltd.  
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It operates a set of 11 TOTAL retail stations on the Island and the company supplies heating oil and 
lubricants as well as transport fuels.  Its principal site is in Peel, where it has a terminal facility constructed 
in 1989.  Deliveries are unloaded from a berth on the Peel Harbour breakwater and then piped ¾ mile to 
the terminal facility, which is located to the south of the harbour.  The terminal is located adjacent to the 
MEA‟s Peel Power Station Site.  

 Transport infrastructure 5.5

5.5.1 Harbours 

The Isle of Man possesses harbours at Douglas, Ramsey, Laxey, Peel, Port St. Mary, Castletown, Port 
Erin and Derby Haven.  According to the Department of Infrastructure‟s harbours website

46
, the harbours 

at Laxey, Port St. Mary, Port Erin and Derbyhaven do not have facilities to receive commercial vessels. 

Douglas is the Island‟s principal port and is the only harbour to possess roll on – roll off (RO-RO) vehicle 
facilities.  The port also possesses specialist berths to receive oil and gas tankers as well as berths for lift 
on-lift off (LO-LO) cargo vessels.  The oil jetty is located on Battery Pier, which forms the south-eastern 
boundary to harbour. 

Peel harbour possesses deep water berths located on the northern breakwater.  The harbour also 
possesses facilities to receive the delivery of fuel oils by means of a specialist berth located at the outer 
end of the breakwater, which runs to the nearby Peel oil terminal operated by Total IoM Ltd (see Figure 
5-8).   

Ramsey harbour has facilities to receive lift-on/lift-off (Lo-Lo) services and is the only harbour on the 
Island with facilities to handle bulk cement.  The IoMG is currently seeking to redevelop the existing 
marine facilities within the harbour but this is understood to be not affecting the existing commercial 
facilities. 

Castletown can receive cargo shipments but can only be accommodated in the inner harbour through a 
narrow swing bridge.  Berths within the harbour can accommodate vessels up to 55m in length with further 
limits on beam and draft dependant on the berth. 

5.5.2 Highways 

The Isle of Man possesses a comprehensive highways network (see Figure 5-9).  Limitations are placed 
upon vehicles whose length is greater than 14 metres and weight greater than 32.52 tonnes.  Under the 
Designated Roads (Long and Heavy Vehicles) Order 1995 (as amended), the movement of such vehicles 
requires the Department of Infrastructure‟s written consent.  Furthermore, an upper length limit of 16.5 
metres exists for articulated vehicles.  
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Figure 5-7: Isle of Man Road Network 

 

Source: Isle of Man Survey, with additional details by AEA 

The Department of Infrastructure‟s Highways division also maintains a list of routes with weight or width 
restrictions in place.  Such limitations do not exist for principal “A” classified routes (highlighted in Figure 
5-9) except in the following instances: 

 A14 between junction with A18 mountain road and junction with A3: section of road near Tholt-y-
Will Glen restricted to vehicles of less than 2 tonnes laden or unladen. 

 A22 Strang Road between junction with A1 and junction with A23: full section restricted to vehicles 
of less than 7.5 tonnes laden or unladen. 

Based on the above details, there would not appear to be any key limitations to the transportation of 
materials such as biomass around the Island via the major road network although transport on other roads 
would need to be assessed on a case-by-case basis.   However, it should be expected that the 
development of new major power projects on the Island would almost certainly necessitate the 
transportation of material (e.g. wind turbine blades, steam turbines) exceeding the standard length and 
width limits placed on road movements, thereby requiring Department of Infrastructure approval.  Such 
movements may in turn require enabling works such as the widening or reinforcement of roads or other 
assets to accommodate these loads.  Furthermore, development of renewable energy projects will often 
require the transportation of equipment to remote locations, such as exposed upland areas for onshore 
wind.  The routing of “A” classified roads on the Island appears to be such that it should be possible to 
transport materials to within 4km of most areas using this network.  However, it is to be expected that 
individual projects will need to include the creation of dedicated access roads in order to transport 
equipment to their final destination.  
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5.5.3 Sewerage 

The IoM Water and Sewerage Authority retains responsibility for maintaining and operating the Island‟s 
sewerage infrastructure. 

The majority of the Island‟s sewage is processed at Meary Veg sewage treatment works near Santon, 
This plant utilises an activated sludge process and handles waste from the South of the Island.  Sludge 
from the treatment is dried on site to produce sludge pellets, which are in turn used for either soil 
conditioning or within the Richmond Hill EfW plant.  Any sludge material that is outside the specification 
for soil conditioner is disposed of at the EfW plant. 

The Meary Veg works were constructed as part of the IoMG‟s “Integration and Recycling of the Island‟s 
Sewerage” (IRIS) programme.  The original IRIS master plan (produced in 1992) sought to produce an all-
Island approach to sewage treatment.  In 2007, the then Department of Transport commissioned a review 
of the IRIS plan in order to determine whether it remained valid in light of technological developments in 
the intervening period.  This review covered those areas not already addressed by the IRIS completed so 
far.  The results of the review were that, rather than continue with a centralised sewage treatment 
approach focussing upon the Meary Veg works, a regional treatment approach should be adopted.  The 
principal plant options recommended by the review report are as follows: 

 Activated Sludge Treatment Works to be constructed at: 

o Peel, with pumped transfer from St. Johns 

o Kirk Michael 

o Ramsey (Balladoole), with pumped transfer from Andreas 

o Laxey, with pumped transfer from Baldrine 

 Rotating Biological Contactor Treatment Works to be constructed at: 

o Jurby 

o Sulby, with pumped transfer from Ballaugh 

 Integrate Rotating Biological Contactor Treatment Works to be constructed at: 

o Dalby 

o Patrick 

o Glen Maye 

o Bride 

o Port Lewaigure 

o Maughold, with pumped transfer from Boolilushag 

o Corrany, with pumped transfer from Glen Mona 

Install pumped transfer from Crosby, Glen Vine and Ballagarey to the Union Mills pumping station for 
onward transfer to Meary Veg.  This would also be accompanied by reinforcement  

Any sewage sludge produced from the above works will be transported to the Meary Veg works for 
processing in the existing drying process, whose capacity will be increased.  The IRIS strategy was 
approved by Tynwald in July 2009 and, subject to relevant approvals and permissions, should be 
completed by 2014/2015. 

 Infrastructure summary and conclusions 5.6

Energy infrastructure on the Isle of Man has received substantial investment in the past decade, moving 
from a system based on electricity from diesel-fuelled plant and heat provision from LPG and heating oil to 
a situation where power and heat demand is met increasingly from natural gas together with power 
imports.  These trends look set to continue into the future with the expansion of the natural gas 
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transmission network to further open up access to domestic and commercial customers, providing a 
cheaper alternative to the LPG/heating oil.  Furthermore, the continuing availability of the diesel-powered 
stations at Peel and Pulrose provide standby generation in the event of plant outages together with the 
ability to provide system support services to customers in the UK, providing a positive contribution to the 
IoM economy.  In this way, the energy infrastructure is well positioned to meet the current energy needs of 
the Island‟s population in a safe, secure and economic manner. 

A number of options exist for implementation of new interconnector capacity.  These include direct 
connection of renewable generation to the UK/Irish networks, bypassing any possible detrimental effects 
posed by connecting substantial amounts of intermittent generation to the IoM network. Reference 
projects have been identified demonstrating the practicality of such options and the potential implications 
of such projects on the Island‟s existing electrical infrastructure. 

Research indicates several interconnector projects are expected to come online in the near future that will 
be serving the UK/Irish markets, meaning that this market situation can be expected to change 
significantly in the next 10 years.  However, given that there is not a pressing need for additional 
interconnector capacity at this time, this affords the IoM Government time to observe how this new market 
develops before pursuing a particular course of action.   

Looking to the future, MEA data indicates that the Island electrical consumption has increased at a typical 
rate of 0.5% per year in recent years, a comparable rate to that of the UK.  Maximum demand for the 
Island in 2009 was 91MW, a figure which can be readily met in tandem by the Pulrose CCGT plant 
together with the IoM-UK interconnector, which have a combined capacity of 140MW.  The assessment of 
future energy demand in Section 4 indicates drivers that may suppress future increases, or even lead to 
reductions.  However, even if demand continues to grow at the current rate, these two assets can be 
expected to continue to be able to meet demand through to 2030.  Even in the event of the failure of either 
one of these assets, peak demand could continue to be met by the remaining asset supported by the Peel 
and Pulrose diesel stations.  However, given that the respective ages of the Peel and Pulrose plants are 
15 and 22 years the continued availability of standby generating plant on the Island will be a key factor in 
the continuing resilience of the IoM system. 

In considering the future demand for gas, MEA estimate that peak demand by 2032 will be 82,000scm/h, 
indicating an annual growth rate of 8%.   This growth rate is expected to be largely due to the increased 
number of consumers connected to the system.  This level of demand continues to sit below the design 
capacity of the NG interconnector (130,000scm/h) therefore no additional interconnector capacity should 
be required to meet demand until well after that date and beyond the timeframe of this study. 

While the current and long-term energy demands can be met by the measures outlined above, it should 
be noted that this approach leads to a situation where the Island‟s heat and power demands will be 
strongly based upon natural gas.  As such the deployment of renewable energy for the Island presents the 
opportunity to broaden the energy mix.    

The Island‟s infrastructure is also well placed to facilitate the deployment of renewable energy projects.  
Port facilities at Douglas and Ramsey possess facilities to receive materials for the construction of 
projects together with ongoing deliveries of renewable fuels.  The comprehensive road network also 
provides practical access to vast majority of the Island, which is a key requirement for projects such as 
onshore wind.  Current development of sewerage infrastructure also provides opportunities for the 
deployment of technologies such as anaerobic digestion.  Finally the existing electrical 
distribution/transmission network and the IoM-UK electrical interconnector provide access for renewable 
electricity schemes to broadest possible market.  In particular current utilisation of the IoM-UK 
interconnector suggest that significant available capacity would exist for the export of electricity from 
renewable energy projects to the UK.  As such, the IoM can be seen to present significant untapped 
potential for the deployment of renewable power, which in turn can make a valuable contribution to 
meeting the Island‟s energy demands in a sustainable manner. 
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6 Large scale renewable appraisal 

“An understanding of the large scale renewable energy technologies, their status, barriers and 
resource available on the Isle of Man is essential in order to determine what opportunities are 
most viable”. 

This Section begins with a discussion on technology readiness level, which has been used to 
determine the development status of each of the technologies reviewed. 

It then gives a summary of the review of the large scale renewable technologies.  The full 
review of each technology can be found in the appendices.  Current technology status and  
the level of resource that is available on the Isle of Man have been determined by this review.  
Large scale technologies reviewed are: 

Onshore wind 

Offshore wind 

Biomass 

Anaerobic digestion 

Wave 

Tidal current 

Tidal lagoon 

District heating 

 Technology readiness level 6.1

As part of the technology assessment the development status of each technology has been reviewed. The 
NASA system of Technology Readiness Level (TRL) has been used to provide a framework for this 
review

47
.  The TRL system is widely used in many studies of energy and other types of technology.   

There are nine levels within the system, ranging from basic science through to proven systems.  The 
definitions of these levels are relevant to space missions, as this was originally developed by NASA.  
Hence the terminology needs to be interpreted for the renewable energy sector.   

Most of the technologies considered for the Isle of Man are already proven and in widespread use.  Hence 
these will score at TRL 9 in the assessment.  The technologies that are still in development and have not 
reached TRL 9 are: 

 Tidal Stream 

 Tidal Lagoon 

 Wave 

Each of these technologies are in various stages of development and demonstration.  Therefore they have 
already passed the lower levels of the TRL scale (1 to 5).  The “flight proven” TRL 9 status is long term 
operation in the marine environment. 

The nine levels of the TRL system are shown in Table 6-1. 
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Table 6-1: Levels of the TRL system 

TRL Technology Readiness Level Interpretation 

1 Basic principles observed and reported n/a 

2 
Technology concept and/or application 

formulated 
n/a 

3 
Analytical and experimental critical function 

and/or characteristic proof of concept 
n/a 

4 
Component and/or breadboard validation in 

laboratory environment 
n/a 

5 
Component and/or breadboard validation in 

relevant environment 
n/a 

6 
System/subsystem model or prototype 

demonstration in a relevant environment (ground 
or space) 

Demonstration of a full or part scale model or 
prototype in a safe but less severe marine 

environment – wave tank, inland waters etc. 

7 
System prototype demonstration in a space 

environment 

Demonstration of a full scale prototype in a 
moderate marine environment e.g. inshore 

waters etc. 

8 
Actual system completed and 'flight qualified' 

through test and demonstration (ground or 
space) 

Medium term operation in inshore or far-shore 
waters 

9 
Actual system 'flight proven' through successful 

mission operations 

Long term operation and hence survival in a 
marine environment that is representative of the 

long term resource. 

 Onshore wind 6.2

6.2.1 Technology status 

Wind turbines produce electricity by using the natural power of the wind to drive a generator. Wind energy 
technology is developing fast, with turbines becoming cheaper and more powerful.  This is reducing the 
cost of renewable electricity generated by the power of the wind

48
.  The review of the technology looked at 

the status of onshore wind technologies, using the UK position as a basis.  This is because the Isle of Man 
has a similar wind resource level as the UK. 

Almost all wind turbines producing electricity for the national grid in the UK consist of rotor blades which 
rotate around a horizontal hub. The hub is connected to a gearbox and generator, which are located 
inside the nacelle, although some are also direct drive.  The nacelle houses the electrical components and 
is mounted at the top of the tower.  The nacelle can be rotated or yawed automatically so that the blades 
face into the prevailing wind direction.  This type of turbine is referred to as a Horizontal Axis Wind Turbine 
(HAWT).  The next most common design is a three bladed, pitch controlled machine.  These turbines can 
vary the pitch of the blades and therefore the speed of the turbine.  Direct drive and variable speed 
variants are also available.   

The technology readiness level for onshore wind is TRL 9.  Onshore wind turbines have now become an 
established technology.  In addition to the technology, sophisticated resource modelling and landscape 
visualisation capabilities have become established. 

There are currently 250 operational onshore wind farms in the UK with a combined capacity of almost 
3.5GW.  Those onshore wind farms currently consented and under construction will contribute an 
additional 4.85GW.  Finally, over 7.5GW of onshore capacity is currently within the planning system.   
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  The long term trend is for turbine costs and the associated electricity to reduce. However in the short term, supply chain 
bottlenecks and high demand can lead to an increase in turbine costs. 
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6.2.2 Technology resource on IoM and estimated costs 

The annual mean wind speeds on the Isle of Man are between 6m/sec and 10m/sec at 45 meters above 
ground level (agl).  Despite this promising resource, settlements, steep slopes and forestry preclude 
onshore wind development from much of the Island.  The review of resource exercise has revealed eight 
hypothetical locations with potential for onshore wind energy development.  It has been assumed that a 12 
turbine wind farm could be developed at each location based on a Vestas V52-850 kW model, giving a 
total capacity of 10.2MW at each location.  The site names, approximate annual energy output and 
estimated capital costs (CAPEX) for the eight sites are summarised in Table 6-2, with potential locations 
and the 33kV network shown in Figure 6-1. 

Table 6-2: Summary of annual energy output and capital costs for eight potential site locations 

Site Site name 
Wind speed 
at 45m agl 

(in m/s) 

Annual 
energy 
output 

(GWh/y) 

CAPEX (incl. 
overhead cable 
to substation) 

CAPEX (incl. 
underground 

cable to 
substation) 

OPEX 

1 Ballacooiley 7.5 19,425 £13.98M £14.87M £459k 

2 Beary Mountain 9.0 27,260 £13.87M £14.49M £459k 

3 Dalby Mountain 8.5 24,704 £14.08M £15.19M £459k 

4 Gordon 8.5 24,704 £13.85M £14.41M £459k 

5 Keppel Gate 9.0 27,260 £14.06M £15.13M £459k 

6 Snuff the Wind 7.5 19,425 £13.92M £14.65M £459k 

7 Jurby 7.0 16,715 £13.83M £14.36M £459k 

8 Cronk 7.0 16,715 £14.21M £15.62M £459k 
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Figure 6-1: Potential sites for wind farms on the Isle of Man relative to the 33 kV network 

 

1. Ballacooiley 
2. Beary Mountain 
3. Dalby Mountain 
4. Gordon 
5. Keppel Gate 
6. Snuff the Wind 
7. Jurby 
8. Cronk 

 Offshore wind 6.3

6.3.1 Technology status 

The opportunities for the development of offshore wind around the UK and Ireland are potentially quite 
large.  Although there has been significant offshore wind development over the last decade, there are still 
significant technical challenges.  Comparatively high capital costs and reliability are emerging as areas 
where improvements need to be made. 

One of the biggest differences between onshore and offshore wind is the scale of the technology.  Moving 
offshore presents opportunities to increase the scale of turbines and the size of arrays.  Whilst this should 
increase the economies of scale, larger turbines require bigger foundations.  The largest offshore turbines 
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have now reached 3.6 MW in size, with some companies‟ prototyping turbines with much larger 
generating capacities. 

Overall, offshore wind developments demand high system reliability and availability.  Consequently design 
and component reliability are essential.  Given the cost of servicing offshore wind turbines they need to be 
easily accessible with modular components that can be rapidly replaced.  The offshore wind sector 
presents unique technical challenges that must be addressed, particularly with projects that involve 
multiple distributed installations, spread over much larger areas in comparison to oil and gas installations.  
Therefore there is scope of improvements in reliability. 

The Technology Readiness Level for offshore wind has reached TRL 9, as offshore turbines are in long 
term operation in the marine environment. Eleven arrays are reported to be in full commercial operation in 
UK waters. 

6.3.2 Technology resource on IoM and estimated costs 

The Isle of Man has offshore wind speeds of between 7m.s
-1

 and 10m.s
-1

 at 100m above ground level. 
The most favourable sites are located to the south west of the Island.     

The key physical parameters that determine location are water depth, tidal current and sea bed type.  The 
bathymetry of the sea bed surrounding the Isle of Man shows that the best prospects for offshore wind 
development are located to the north and east of the Island. The peak spring tidal current strength is less 
than 1.0 m/sec in the potential areas that might be suitable for the arrays.  In terms of sea bed sediment, 
the review has suggested that areas to the north east, east and south of the Island would be suitable for 
large wind turbine arrays. 

The offshore wind resource for the Isle of Man in this study is based on four large arrays in different 
locations, as shown in Figure 6-2.  The annual mean wind speed at Z1 is 8.25m/sec, for Z2 7.15m/sec 
and up to 9.4 m/sec in the Z3 and Z4 areas. 
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Figure 6-2: Four hypothetical locations for offshore wind farm arrays within the IoM’s territorial 
waters, plus other marine options discussed later in the report 

 

 

Environmental and fishery constraints have also been considered in the review for each of the four arrays.  
Three of the four zones for offshore wind farm development avoid identified sensitive species habitats, 
although Z3 is close to a recognised scallop dredging area and, consequently, impacts would need to be 
carefully assessed.  In terms of fishing intensity, Z1 would have the least impact and Z3 is unlikely to be 
intrusive, but Z2 and Z4 encroach on some areas of relatively high intensity fishing.  Appendix 3 contains 
a more detailed review of environmental considerations. 

In summary, our illustrative sites have been determined taking account of factors such as wind resource, 
water depth, environmental concerns, fisheries, navigation routes, military activities.  A full list is contained 
in Appendix 3.  It is also worth noting that Isle of Man territorial waters neighbour the UK Round 3 offshore 
development zone in the Irish Sea.  AEA has had discussions with the zone developer, Centrica, although 
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the latter‟s development plans are at too early a stage to determine whether there is potential for the Isle 
of Man to benefit from a collaborative approach. 

The IoM Government is currently progressing with a Marine Spatial Planning exercise to map data sets of 
the IOM Territorial Waters in order to identify key issues in different areas.  This will support robust 
decisions on what uses areas could have covering navigation routes, wildlife designations/value, fishing 
interests, telecom routes, MOD zones and other uses.  The process would support a more robust 
determination of potential sites than has been carried out here, and would include more thorough 
environmental studies than it has been possible to do as part of this study. 

A potential development scenario for each of the four suggested offshore array locations are shown in 
Table 6-3. 

Table 6-3: Possible development scenarios for four potential locations 

Details Zone 1 Zone 2 Zone 3 Zone 4 

Average wind 
speeds 

8.25 m/s 7.15 m/s 9.4 m/s 9.4 m/s 

Annual mean 
energy output 

1,402 GWh/year 1,051 GWh/year 1,752 GWh/year 3,504 GWh/year 

Capacity Factor 32% 24% 40% 40% 

Potential area 
(km

2
) 

100 100 100 240 

Water depth 14 – 23 m 10 – 20 m 30m+ 30m+ 

Suggested turbine 
type and capacity 

Siemens 3.6MW Siemens 3.6MW Repower 5.0MW Repower 5.0MW 

Theoretical number 
of turbines 

144 144 100 200 

Installed capacity 518.4MW 518.4MW 500MW 1,000MW 

Theoretical array 
footprint (km

2
) 

including 500m 
buffer zone 

100 100 100 240 

Hub height and 
blade length 

80m hub height, 45m blade length, 115m 
total above mean sea level 

120m hub height, 60m blade length, 180m 
total above mean sea level 

Number of offshore 
substations 

3 3 3 6 

Turbine spacing 

560m within rows 

760m between 
rows

49
 

560m within rows 

760m between 
rows 

504m within rows, 
882m between 

rows 

Array area based 
on London Array 

Potential export 
cable connection 

point 
Point of Ayre Ramsey 

Landfall between 
Meary Veg and 

Castletown 
Port Erin 

Capital cost
50

 
£3.1 Million per 

MW 
£3.1 Million per 

MW 
£3.8 Million per 

MW 
£3.8 Million per 

MW 

Total capital cost £1607.04 Million £1607.04 Million £1,900 Million £3,800 Million 

Construction period 3 years 3 years 3 years 4 years 

                                                      
49

  Assuming a similar spacing layout to a scenario for Burbo Bank offshore wind farm; i.e. turbine spacing 560m within rows and 
760m between rows.  Assumes 500m exclusion zones around boundary turbines 

50
  As quoted as an industry average figure by the BWEA report, UK Offshore Wind: Charting the Right Course‟.  
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Details Zone 1 Zone 2 Zone 3 Zone 4 

Technical life 20 years 20 years 20 years 20 years 

Operating cost
51

 £100k per MW £100k per MW £100k per MW £100k per MW 

Total operating cost 
per year 

£51.84 Million £51.84 Million £50 Million £100 Million 

 Biomass 6.4

6.4.1 Technology status 

Biomass heating involves two distinct operations; the collection and preparation of fuel and its combustion 
in a boiler to raise useful heat.  Biomass is all recently grown plant and animal matter and so could 
encompass a wide range of materials from cereal straw to paper and textiles in the waste stream.  In 
practice the vast majority of applications use wood fuel and therefore the technology review has been 
confined to this fuel.  Wood fuel is supplied in three commercial forms; logs, wood chips and pellets.  The 
choice of fuel is always a balance between equipment capital cost and ongoing fuel costs. 

Biomass is an established technology, with many developments in operation.  Therefore, it is considered 
to be at TRL 9. 

6.4.2 Technology resource on IoM and estimated costs 

Biomass is a viable, low risk renewable energy option for the Isle of Man that is most economic in larger 
public buildings and industrial settings.  The review has considered the indigenous wood fuel resource on 
the Isle of Man, looking at energy crops, forestry and cereal straw.  The fuel potential from these sources 
was calculated as: 

 Government forestry estate (current resources): 6.5k oven dry tonnes 

 Energy crops: 25.3k oven dry tonnes per year - using willow coppice making use of 10% 
(7.9kacres) of the suitable land that is currently used for cereals or grassland and hay 

 Cereal straw: none 

 Total indigenous potential: 31.8k oven dry tonnes per year 

This study examines the contribution that these sources could make to Island energy needs.  If only the 
forestry estate were utilised, then the benefits would be a factor of five smaller.  The review has noted that 
Isle of Man is very well placed for supplies of wood pellet fuel brought in by sea from the Balcas 
manufacturing facility in Northern Ireland or from one of the new pellet plants being established in the UK.  
Typically this would be delivered in bulk carrier vessels similar to those used for grain.  Imports have an 
important role in guaranteeing fuel availability and bridging gaps in the timetables for supply and demand 
infrastructure, although the Manx authorities would need to take a view as to what extent they wish to 
adopt the practice of importing wood fuel. An estimated cost of £120 per tonne dry matter is judged as 
reasonable for wood fuel import costs.  This would give an energy price of 2.3 p/kWh for the input energy. 

Table 6-4 shows the costs and performance of wood fuelled heating installations. 

Table 6-4: Costs and performance of wood fuelled heating installations 

 
Biomass Heat 

Domestic 
Biomass Heat 

Commercial Small 
Biomass Heat 

Commercial Large 
Biomass Heat 

Industrial 

Typical sizes (max 
rated output). kW 

15 200 1000 2000 

                                                      
51

  Taking calculated 2009 operating costs  
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Biomass Heat 

Domestic 
Biomass Heat 

Commercial Small 
Biomass Heat 

Commercial Large 
Biomass Heat 

Industrial 

Typical applications 
Detached house in 
a rural area using 

pellet fuel. 

Primary school, 
public offices using 
pellet or wood chip 

fuel 

Leisure centres, 
shopping 

complexes etc 

Dairies, 
creameries, also 
includes general 

hospitals 

CAPEX £/kW 
installed 

528 368 313 274 

Fixed operating 
cost 

£270 3% of CAPEX 3% of CAPEX 3% of CAPEX 

Load factor.  % of 
full load 

20% 30% 30% 70% 

Efficiency of 
conversion of fuel 

to heat 
81% 81% 81% 81% 

Lifetime 15 15 15 15 

Wood fuel quantity 
(Oven dry tonnes/y) 

9 119 596 2783 

 Anaerobic digestion  6.5

6.5.1 Technology status 

Anaerobic digestion (AD) involves the conversion of biodegradable organic matter to energy by 
microbiological organisms in the absence of oxygen.  The biogas produced in the process is a mixture of 
methane and carbon dioxide, and can be used as fuel source for heating and/or electricity production.  
The treatment of waste leaves behind residues, generally in the form of liquor, called digestate that can be 
used as fertiliser. 

AD can be carried out in small scale systems located on the farm and operated by farmers or in large 
centralised systems, operated as commercial concerns.  The latter collect slurries from several farms 
within the locality and tend to use other waste, such as food waste from commercial or industrial sources, 
as a feedstock. 

Technologies developed to digest the biodegradable organic matter fall into three distinct categories: 

 Low solids digestion, operated at solids content up to 10% solids;  

 High solids digestion that process substrate of between 15% and 35% solids; and  

 Two-phase digestion that includes those in which the biological breakdown of the rather challenging 
and complex wastes is carried out in separate containment from the rather slow stage of 
methanogenesis. 

Three quite distinct types of anaerobic digestion plants are emerging in the UK: 

1. On-farm AD plants based on livestock slurry and producing around 50 - 200kW biogas. These will 
be slow to be implemented as the financial returns are still poor. 

2. Farm Enterprise AD plants are those set up by rural or farm enterprises to manage local waste 
streams from farm(s) but also mixed with food waste and energy crops or silage.  These produce 
between 500 and 5000 kW biogas, but typically 2000kW.   

3. Merchant AD plants which are mainly based on the treatment of food waste from household origin 
but will also include other commercial and agricultural wastes from the locality. These produce 
between 1500 and 5000kW of electricity and tend to be operated by local authority or waste 
management contractor companies. 
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Those likely to be suitable in IoM are on-farm and farm enterprise types as the waste quantities are quite 
small and distributed widely. 

The TRL statuses of the three different types of AD plants are:  

 On Farm AD Plants: While some plants exist this technology still requires development for wider 
acceptance and is judged to be at TRL 6-7. Interest in this technology is gradually increasing and 
will require some innovation, which may take between 3 and 5 years to reach TRL 9. 

 Farm Enterprise AD Plants: Thousands of such plants are installed in Europe, notably in 
Germany.  These are also implemented or being implemented in several locations in England.  The 
market for them is increasing and is judged to be at TRL of 9. 

 Merchant AD Plants: Over 100 such plants exist in Europe and several are installed in England.  
The market for them is judged to at TRL of 9.  
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6.5.2 Technology resource on IoM and estimated costs 

The technology review looked at five potential large farm sites on the Isle of Man with respect to the 
quantities of waste and the scope for an AD plant on site.  Locations of these five sites are shown in 
Figure 6-3. 

Site A: Santon AD plant that could be based at or close to the large dairy farm with approximately 340 
cattle.  The estimated quantity of waste was 19,100tonnes/year. 

Site B: Braddan AD plant that could be based at the largest dairy farm on IoM with approximately 425 
cattle.  The estimated quantity of waste was 8,000tonnes/year. 

Site C: Andreas AD plant that could be based at a dairy farm there with 215 cattle. The estimated quantity 
of waste was 3,500tonnes/year. 

Site D: Malew AD plant could be based at a dairy farm there with 150 cattle. The estimated quantity of 
waste was 2,800tonnes/year. 

Site E: Peel AD plant could be based at a dairy farm there with 200 cattle. The estimated quantity of waste 
was 2,950tonnes/year. 

Figure 6-3: Five of the large farm sites considered in the analysis 

 

The review concluded that, under the current options, only site A plant is economically viable.  All other 
sites, that do not currently have source separated food waste from households, would not be economically 
viable. 

Sewage sludge is normally very dilute, between 2-4 wt% solids, and requires a safe and secure outlet.  
Currently, it is dewatered, dried to 92% dry matter and pelleted for either land application or sent to EfW 
plant.  Therefore, no sewage sludge has been taken into account in the considerations related to AD 
plants. 
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Table 6-5 shows that an AD plant on site A would be capable of generating some 220 kWe.   

Table 6-5: Technical and economic parameters related to the AD plant at Site A (Santon) 

Parameter 
 

Livestock 340 dairy cattle 

Dairy cattle waste (t/y)  4,078 t/y 

Creameries sludge or waste (t/y)  15,000 (7% DM) 

Total (7.8% dry matter) 19,078 t/y 

Project lifetime 20 years 

Size of digester 500 m
3
 

Methane produced from digester 472,000 m
3
/y 

Generator size 220 kW 

Electricity exported, after use on AD plant 1,434,000 kWh 

Heat for export 1,205,000 kWh 

Economics  
 

Capital cost £1,260,000 

O&M cost £113,000 per year 

The analyses around AD plant sites B-E are only valid if and when the IoM government introduces 
separate collection of food wastes from households.  Table 6-6 gives the basic energy parameters 
associated with these AD plants considered, alongside that of Site A.  Based on this the most attractive 
AD plant would be at Braddan (Site B) and be based on cattle slurry and some 3000 t/y of food waste.  
Those at Andreas and Malew will have a much lower rate of returns and that at Peel would not be viable. 

Table 6-6: Energy balance associated with the potential AD plants 

 

Site A 
(Santon) 

Site B 
(Braddan) 

Site C 
(Andreas) 

Site D 
(Malew) 

Site E (Peel) 

Methane production (m
3
/y) 471,486 315,428 113,684 108,251 86,486 

Electricity generation (kWe) 220 170 60 60 50 

Electricity produced (kWh) 1,687,000 1,128,648 406,777 387,339 309,460 

Heat produced (kWh) 2,410,064 1,612,354 581,110 553,341 442,085 

Electricity exported (kWh) 1,433,988 959,351 345,760 329,238 263,041 

Heat exported (kWh) 1,205,000 806,177 290,555 276,670 221,043 

Note: Site A is not dependent on separate collection of food waste but its details are given alongside for comparison. 

Overall, the technology review needs to be viewed alongside the IoM‟s current sewage sludge and waste 
management practices and how these may evolve in the future. 
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 Wave 6.6

6.6.1 Technology status 

Wave energy is the extraction of useful energy from the motion of water in surface waves on the sea.  
Wave energy devices are usually designed to generate electricity, although their use to directly drive 
water desalination plant has also been suggested.   

Waves contain energy by virtue of their motion and the difference in height between peaks and troughs.  
In a wave energy device, the waves exert forces on a moving collector element.  The collector element is 
connected, via a power take off system to a reaction source, which could be the seabed, a large inertial 
mass or another collector element that moves out of phase with the first.  The power take off system 
converts the relative motion of the collector element and the reaction source into a usable form of energy.  

The key parameter determining the economics of a wave generating station is the annual average wave 
power density of the sea at the deployment site.  This varies from one location to another, but tends to be 
greater in higher latitudes and also increases with distance from the shore.  In the Irish Sea energy 
densities tend to be much lower than sites exposed to the Atlantic

52
, typically less than 10kW/m. 

Wave energy is currently at TRL 6, having achieved a number of full scale prototype tests of short 
duration, up to a few weeks, but with no continuously operating prototype yet in place.  The full scale 
prototype deployments that have happened to date in the UK are the Limpet, the Pelamis and the 
Aquamarine Oyster.  Detail on these prototypes can be found in Appendix 6.  

6.6.2 Technology resource on IoM and estimated costs 

The technology review explored the potential for a wave power scheme in Isle of Man waters.  The 
proposed scheme is based on the most chronologically advanced device concept – the Pelamis.  The 
proposed location of the scheme is 4-16 km south of the Calf of Man, which is in the area with the highest 
energy density, is shown in Figure 6-4.  It was suggested that the proposed farm consist of forty Pelamis 
machines, each with a rating of 750kW.  This would give a total capacity of 30MW.  The suggested 
configuration of this array of Pelamis wave energy collectors is shown in Figure 6-5 and in Figure 6-2 
above. 

Figure 6-4: Location of wave energy array 

 

 

                                                      
52

  Power density in sites around the UK, which are exposed to the Atlantic, varies from less than 20kW/m at the shoreline to over 
50kW/m 
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Figure 6-5: Configuration of array of Pelamis wave energy collectors 

 

The scheme would include a series catenary mooring systems, which rely on large gravity anchors, would 
be spread over an area of approximately 3.4km

2
. The anchors would have a limited footprint on the sea 

floor, but after installation the entire system would become colonised by marine algae and sessile 
invertebrates.  The position of the hypothetical array suggests that it would avoid a scallop dredging area 
and a Sabellaria spinulosa habitat to the south of it.  Careful scrutiny would be required to minimise the 
impact of these delicate habitats. 

Part of the area occupied by the proposed wave array would have an impact on the Isle of Man‟s inshore 
fishing fleet.  The Pelamis is a large floating structure and consequently the array would effectively 
become a fishing exclusion zone.  One longer term benefit is that it could provide a no-take zone helping 
to build fish stocks. 

Assuming a capture width of 8m, each machine in the suggested array, would therefore produce an 
annual average of 69kW, with the array of 40 machines producing 2.76MW annual average equivalent to 
24.17GWh/y, assuming 100% availability.  With a more prudent assumption of 90% availability, the annual 
energy production would be 21.8GWh/y.  Table 6-7 gives a summary of the specifications, outputs and 
costs of the proposed wave farm scheme. 

Table 6-7: Summary of proposed wave farm 

Parameter Value Unit 

Device capacity 0.75  MW per device 

No of devices 40 - 

Resource parameters 8.66  kW/m annual average 

Annual energy production 21.8 GWh/y 

CAPEX 99 £M 

OPEX 4.95 £M 

 Tidal current 6.7

6.7.1 Technology status 

Tidal-current energy is the direct extraction of energy from naturally occurring tidal currents.  This is done 
in much the same way as wind turbines extract energy from the wind.  Strong tidal currents are most 
frequently found near headlands and islands.  The detailed flow regime is determined by the topography 
of the coast and the bathymetry of the seabed.   

A number of different tidal current generator concepts have been proposed in recent years. The European 
Marine Energy Centre lists over 70 devices.  Of these over 50% are horizontal axis turbines – similar in 
configuration to a wind turbine.  Of these, the leading device concept is the SeaGen turbine.  However, 
this device is limited to locations with a water depth up to 30m, while much the Isle of Man‟s tidal current 
resource is somewhat deeper than this, with only limited potential areas in the 20-30m depth range.  For 
locations deeper than 30m, alternative designs must be used in which the rotor occupies a smaller 
proportion of the water column.  Such design concepts are less advanced than the SeaGen device and 
must be considered as being at a lower TRL.  The SeaGen device is currently at TRL 7, but emerging 
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devices with alternative designs that are suitable for deeper waters would currently be allocated at TRL 5 
to TRL 6. 

6.7.2 Technology resource on IoM and estimated costs 

As the SeaGen turbine is the only tidal current device that can be considered to have genuinely reached 
TRL 7, the review of tidal current potential for the Isle of Man has been based on this technology. 

It is important to note that we have taken information available regarding the most developed technology 
at the present time, and applied it as far as possible to the situation at the Isle of Man.  This is consistent 
with the method used for assessment of other technologies as part of this project.  Our assessment is 
based on published and independent data but there are uncertainties as to the level of resource available 
in the waters around the island and the true costs of harnessing that resource.  As such our assessment 
should be viewed at the most current, demonstrable, appraisal of the economics of tidal current 
technologies as they currently stand.   

It is likely that this cost will be revised in the years to come, in the light of emerging data, and indeed we 
have highlighted within this section those aspects for which new improved data would be beneficial.  Tidal 
current is an emerging technology, with many and varied designs being proposed.  Our focus has been on 
the application of the most advanced, the SeaGen device described above.  There is not the data or 
operating experience readily available with which to critique the claims made by suppliers of conceptual or 
prototype devices. 

The distribution of annual average tidal current density around the Isle of Man shows that the optimum 
location for a tidal current facility is the area between the North of the island and the Mull of Galloway.  
Figure 6-6 shows the location of two tidal diamonds on Admiralty Chart No 1826.  At this stage of the 
resource assessment, it is prudent to use the Admiralty Chart data.  

An alternative source of current speed data is DECC‟s Atlas of UK Marine Renewable Energy Resources.  
As described in Appendix 7, the DECC data indicates a spring peak current speed of just over 2m/s, 
compared with Admiralty values of about 1.75m/s.  This factor introduces an uncertainty of a factor of 1.5 
into the assessment of resource, because the power generated per unit of swept area is proportional to 
the cube of the tide velocity.  As such, the resource could be a factor of 1.5 higher, and therefore the unit 
costs of the order 1.5 better, by using the DECC data. 

If the tidal current option is to be taken further therefore, more reliable data, based on actual 
measurements should be gathered, as neither the Admiralty charts nor the DECC Atlas can be regarded 
as sufficiently accurate for anything more than an initial screening exercise.  The location of the optimum 
location is also shown in Figure 6-2 above, which indicates that it would conflict with current shipping 
navigation routes.  Further consideration would be needed to the exact location in relation to this 
constraint. 
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Figure 6-6: Relevant tidal diamonds on Admiralty Chart 1826 

 

The area immediately to the north of the Isle of Man is of minimal commercial interest in terms of fishing 
intensity.  Therefore, a tidal current array was developed in this area is likely to have limited impact on 
inshore fisheries.   

The potential impacts on the sea floor habitats and the commercial fisheries will depend on the size of the 
array.  This will depend on the velocity of tidal currents, which are comparatively low compared to some 
other prospective areas around the UK and the Channel Islands.  The limited resource, as well as the 
current status of the technology, suggests that tidal current development within the Isle of Man‟s territorial 
waters is highly constrained and not necessarily suitable for large arrays. 

The cost figures are based on the SeaGen machine in Strangford Narrows, which has a nameplate 
capacity of 1.2MW.  However, Strangford Narrows has much a faster current than does the Irish Sea north 
of the Isle of Man.  In a tidal current, the power per unit swept rotor area is proportional to the cube of the 
current velocity.  This means that a small change in velocity gives a large change in power, and the rated 
velocity

53
 of the Strangford machine is nearly twice what it would be here.  Consequently, the nameplate 

capacity of the machines deployed here, with the same diameter rotor, would be 71.4kW per rotor or 
142.8 kW per twin rotor device.  This is much smaller than the SeaGen device in Strangford Lough and 
also much smaller than the other leading horizontal axis turbines. 

The scheme in the review would be a 30 device array based on single twin rotor machine having an 
annual energy production of 0.606GWh/y.  The annual energy production of the whole 30 device array 
would be 18.18GWh/y. 

We have derived cost figures for an array of devices of the SeaGen type applied to the Isle of Man.  In 
doing so though there are a number of important points that must be taken into consideration: 

 The Strangford Lough project was a grant funded research and development programme that cost 
£12M.  Broadly speaking this cost can be broken down into three elements.  Environmental 
monitoring, which could be considered a fixed cost independent of the number of devices in the 
array.  Strangford Lough is an environmentally sensitive area and the cost of monitoring is 
estimated as £3m

54
.  There is a cost for the research and development of the first device, which 
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  The current speed at which the turbines produces output equal to its nameplate capacity.   
54

 http://kn.theiet.org/magazine/issues/0914/teaching-sonar-0914.cfm 
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again would not apply to the remaining devices in the array.  For Strangford Lough we do not 
have good data on this element but we estimate it to be 50% of the cost after environmental 
monitoring is taken into account, i.e. £4.5m.  The remaining cost, £4.5m, is assumed to relate to 
the production and installation of the device itself. 

 As mentioned above, the nameplate capacity of the machines suggested for the Isle of Man would 
be 71.4kW per rotor or 142.8 kW per twin rotor device.  This is a factor of eight smaller than the 
SeaGen device.  This would enable a smaller gearbox and electrical generator to be used, which 
would enable some cost saving to be achieved per machine.  It is difficult to determine the cost 
savings that come with a smaller scale, but it is realistic to expect that they could be significant.  
An important point to note, however, is that the machines must be built to withstand extreme 
loadings, not just normal loadings, so the true cost reduction will relate to this aspect.  We have 
assumed that the production and installation cost of a SeaGen type device of a scale necessary 
for the Isle of Man would be 70% of the corresponding costs of a device in Strangford Lough. 

 The costs of manufacturing second and subsequent identical devices in an array will be less than 
the costs for the first device.  The developers of SeaGen, for example, estimate a capital cost 
reduction of around 50% (on a per kW installed basis) for a proposed array off Anglesey that has 
a capacity of eight times that at Strangford Lough

55
.  Whilst this is a forecast and not actual data, 

we judge a 50% reduction to be reasonable. 

 Operating costs are assumed to be 5% of non-R&D capex per year. 

With the above taken into account, we therefore estimate the specification and costs of a 30 device tidal 
array for the Isle of Man to be as follows: 

Table 6-8: Summary of proposed tidal current scheme 

Parameter Value Unit 

Device capacity 142.8 kW per device 

No of devices 30 - 

Array capacity 4.284 MW 

Annual energy production 18.18  GWh/y 

Array capacity 4.284 MW 

Annual energy production 18.18  GWh/y 

Environmental monitoring 3 £M 

First of a kind R&D 4.5 £M 

First of a kind production and 
installation 

3.15 £M 

No 2-30 production and installation 45.68 £M 

Grid connection costs 2 £M 

Total CAPEX (including R&D) 56.33 £M 

OPEX 2.44 £M/year 

 

As explained later, the costs derived using these figures are high – a levelised cost of about 50p/kWh 
generated at a discount rate of 10%.  There are a number of uncertainties inherent in the derivation of this 
figure, and in its eventual applicability to the Isle of Man.  These are: 

 Uncertainties in the level of natural resource available.  As indicated above, this could introduce a 
factor of 1.5 increase to the energy that could be generated, and hence a similar reduction in 
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levelised costs.  The Isle of Man should gain better current flow data if it is to pursue the tidal 
current option. 

 Research and development costs.  The technology is in its infancy and we have used published 
costs for the most advanced application.  However, these costs do correspond to a research and 
development programme and in time it can be expected that commercial applications will be 
available at lower costs. 

 Commercial confidentiality.  This is an emerging area and there is little strong robust data 
available from developers.  It is not possible to form a firm view on costs from the claims of 
developers. 

Overall, therefore, our assessment of this technology should not be viewed as a final view on the subject, 
and certainly not a prediction of technology costs at some point in the medium or long term future.  Our 
assessment determines the costs of applying the most advanced technology to the island based on the 
best current understanding of the resource on the island.  It can be concluded that as it stands, the 
application of this technology would be expensive for the island.  However, looking forward the 
opportunities for application of tidal stream and the economics for doing so will depend on several key 
factors: 

 A good understanding of the natural resource available on the island – as we have demonstrated 
this is extremely sensitive to current velocities, about which there is some uncertainty. 

 Whether the type of device described here – the seabed mounted twin rotor model - is the best 
design to be applied in Isle of Man waters.  There is also uncertainty as to whether the application 
of current R&D experience, as described here, will be truly representative of the costs of applying 
this technology in, say, 10 years time. 

As stated above, this is an emerging technology and there is little publicly available data on the new 
devices being developed and trialled.  As this becomes clearer in the years to come, the case for 
developing tidal stream on the island can be updated by reviewing the approach and assumptions in the 
present report.  However, as development opportunities emerge we would recommend that the Isle of 
Man government gains a full understanding as to the reasons for any claimed performance that differs 
from that in the present report. 

 

 Tidal lagoon 6.8

6.8.1 Technology status 

Tidal lagoons use the same technology as tidal barrages.  Several examples of tidal barrages are 
currently operating around the world, including the Rance barrage in Brittany, Annapolis Royal in Canada 
and a few small plants in Russia and China.   

Barrages are typically built across the mouths of estuaries and impound an area of water bounded by the 
barrage embankment and the banks of the estuary on the landward side of the barrage.  Lagoons, on the 
other hand, enclose an area of water that is not a whole estuary.   

The ideal location for a tidal lagoon is in an area where the water depth at the lowest tide is small 
compared with the tidal range.  This minimises the quantities of material needed to build the embankment.  
However, around the Isle of Man the seabed slopes away relatively steeply and there are few places 
where a reasonably large area of water can be impounded at depths that are small compared with the 
tidal range.  This will mean that relatively tall embankments will be needed, increasing the costs relative to 
shallower locations. 

Although no tidal lagoons have yet been built, components of tidal lagoon, such as the turbines, have 
been demonstrated as individual sub-systems.  As there has been no complete system test, this 
technology can be considered to be at TRL 6.   
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6.8.2 Technology resource on IoM and estimated costs 

The technology review of tidal lagoon considered possible embankment routes for a tidal lagoon.  Figure 
6-7 shows one possible embankment route, which is a semicircular structure extending from the coastline 
to the 10m depth contour, a few km north of Peel.  The diameter of the semicircle is 4.6 km giving an 
embankment length of 7.2km and impounded area of 8.3 km

2
. 

Figure 6-7: Possible tidal lagoon 

 

The environmental impact of the tidal lagoon will depend on its location, the area covered by the 
embankment and power house and the area of the lagoon.  A comparison of the aerial footprint of the 
suggested lagoon location with areas of conservation importance suggests that there would only be 
limited impact.  However, unlike other marine renewable technologies a lagoon would change the area it 
occupies.  Consequently, it would be important to model the long term sediment movement into the 
lagoon using mathematical models calibrated by actual measurements.  In addition, detailed baseline 
monitoring before construction would be essential to establish the distribution of invertebrates, and wading 
birds, as well as evaluation of any potential impact on the scallop fishery and the burrowing anemone 
Edwardsia timida off the west coast. 

A large lagoon structure would also have a notable visual impact especially from the hills immediately to 
the east of the coastline.  A full landscape/seascape character assessment, including photomontages 
from key viewpoints and areas of high use within an identified Zone of Theoretical Visibility (ZTV), would 
be necessary. This would also need to take account of cumulative impacts of new overhead power cables 
or access roads. 

Tidal lagoons offer the potential to deliver large amounts of predictable electricity.  However, the power 
flows could be significant in relation to those of current grid operation, therefore consideration would need 
to be given to the effects on system operation. 

Table 6-9 gives a summary of the specifications, outputs and costs of the proposed tidal lagoon scheme. 
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Table 6-9: Summary of proposed tidal current scheme 

Parameter Value Unit 

Device capacity 40 MW per device 

No of devices 1 lagoon - 

Annual energy production 90.4 GWh/y 

CAPEX 246.56 £M 

OPEX 9.1 £M/year 

Construction time 3  years 
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7 Small scale renewable appraisal 

“In addition to large scale technologies, an understanding of the small scale renewable energy 
technologies, their status and the resource available on the Isle of Man is essential in order to 
determine what opportunities are most viable”. 

This Section gives a summary of the review of the small scale renewable technologies.  The 
full review of each technology can be found in the appendices.  Current technology status, 
the level of resource that is available on the Isle of Man, estimated costs and typical barriers 
have all been determined by the review.  Small scale technologies reviewed are: 

Micro wind 

Solar photovoltaics 

Solar thermal 

Heat pumps 

Micro CHP 

Small scale hydropower 

 Small scale wind 7.1

7.1.1 Technology status 

Small scale wind systems are turbines rated up to 50kW, which can be sub divided into two categories, 
micro-wind turbines (0kW – < 1.5kW) and small wind turbines (1.5kW – 50kW).  Similar to large scale 
systems, small scale wind turbines work by using the natural kinetic energy of the wind to drive a 
generator.  Small scale wind systems can be: 

 Off grid (12, 24 or 48 Volts) or On Grid (240 Volts) 

 Building mounted or free standing  

 Vertical Axis Wind Turbines (VAWTs) or Horizontal Axis Wind Turbines (HAWTs) 

 Single turbine structures or integrated microgeneration systems e.g. with photovoltaic technology 

In terms of operational characteristics, siting considerations, the value of the market and the market 
drivers, small scale wind systems vary markedly from large scale units.  The predominant customer base 
for the small and micro-wind market is the domestic sector. Furthermore, the nature of the supply chain for 
small scale wind turbines, from technical development, manufacture, distribution and installation, as well 
as marketing and sales activities, is fundamentally different to that for large scale generators. 

Renewable UK reported that 13,910 installations are in commercial operation by the end of 2009 and 
therefore small and micro sized wind turbines can be classified as at TRL scale 9.  

However, despite being at TRL 9, there are a number of issues that have hindered the development of the 
small and micro sized wind turbine market in the UK, and by implication the technologies available to the 
Isle of Man. 

 Planning restrictions: while UK permitted development rights have been introduced for most 
domestic microgeneration technologies, they do not currently cover micro wind. Planning 
permission is still required for small wind. 
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 Financial support mechanisms: Previously, a lack of financial support mechanisms was seen to 
hinder market development.  However the introduction of the Feed in Tariffs (FiTs) in the UK 
changes this and the supply market should widen as a result. 

 Certification costs: order for a turbine model to become BWEA or Microgeneration Certification 
Scheme certified it must be assessed by a UKAS accredited certification body, at a cost in the 
region of 40,000 - £100,000 per turbine model, which is often too costly for small companies. 

 Lack of available information: in order for uptake to progress from early adopters to mass-market 
penetration, consumers must have an understanding of the real costs and benefits to them. 

7.1.2 Technology resource on IoM and estimated costs 

The Isle of Man has wind speeds ranging from 5 – >10 m/s and therefore some areas offer good potential 
for wind energy generation.  To determine the relative wind resource on the Isle of Man, four locations 
have been selected as example sites and their wind speed has been determined using the Department of 
Energy and Climate Change (DECC) Wind Speed Database

56
.  

The areas selected are highland or coastal sites with greater potential for productive wind energy 
generation.  However it should be noted that they are intended as example locations and detailed analysis 
of their viability for development has not been carried out.  The wind speeds at the four locations vary from 
between 5.5 m/s and 10.4 m/s at 25m above ground level (agl). Renewable UK advise that a site with an 
average wind speed of 4-5 m/s is generally sufficient for a small scale wind generator. 

Table 7-1 gives estimates of electricity generated and capital costs of various capacities of small and 
micro wind turbines, as stated by Renewable UK

57
. The operational costs of a small scale turbine vary 

depending on the reliability of the model. Generally, the bulk of the cost of the turbine is attributed to 
purchase and installation, and relatively little is spent on operation and maintenance once installed. Some 
turbine suppliers may include operation and maintenance services as part of the contract. 

Table 7-1: Estimated electricity generated and capital costs from small scale wind turbines 

Power (kW) Annual energy production (kWh) Total installed cost (k) 

0 – 1.5 Up to 1,000 0.5 – 5  

1.5 – 15 Up to 50,000 2 - 50 

15 – 50 Up to 100,000 50 - 125 

For comparison, the UK Government‟s Clear Skies grants programme estimates a typical system costs of 
£2,500 to £5,000 per kW installed.  We have conservatively assumed a cost at the high end of this range, 
£5,000 per kW installed.  In future it is expected that costs will reduce to as low as £1000 per kW installed.  
For the small scale wind resource on the Isle of Man we assume that isolated micro wind systems would 
be distributed across the Island.  Micro 5kW would be suitable for farms especially in open exposed 
locations.  It is assumed that a maximum of 200 could be deployed.  A smaller number of 25 kW turbines 
would be used by commercial companies.  Again it is assumed that these would only be deployed in 
areas with opened exposed ground away from obstructions.  The resource model assumes a maximum of 
50 could be deployed.  The resource estimate is summarised in Table 7-2. 
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  DECC Wind Speed Database, http://www.decc.gov.uk/en/windspeed/default.aspx  
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 Renewable UK Small Wind Market Report April 2010, 
http://w.bwea.com/pdf/publications/RenewableUK_Small_Wind_Market_Report.pdf 

 

http://www.decc.gov.uk/en/windspeed/default.aspx
http://w.bwea.com/pdf/publications/RenewableUK_Small_Wind_Market_Report.pdf
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Table 7-2: Estimated small and micro wind resource on the Isle of Man 

Turbine size 
Quantity 
deployed 

Capacity 
Factor 

CAPEX 

(£5,000/kW) 

OPEX 

2% of CAPEX 

Annual energy 
output (MWh/year) 

5 kW 200 20% 25,000 500 1752 

25 kW 50 24% 125,000 2,500 2628 

 Solar photovoltaics 7.2

7.2.1 Technology status 

Solar photovoltaic (PV) materials and devices convert light energy into electrical energy.  Commonly 
known as solar cells, individual PV cells are electricity-producing devices made of semiconductor 
materials (silicon, polycrystalline thin film or single-crystalline thin film) and are the basic building block of 
a PV (or solar electric) system. A solar cell typically produces only a small amount of power (1 or 2 watts), 
but when they are interconnected to form modules, which can in turn be connected into arrays, they 
produce significantly more power.  Due to this modularity, PV systems can be designed to meet any 
electrical requirement, no matter how large or small. 

Solar PV technology is at TRL 9 with commercial arrays and schemes in place across the world.  
Amorphous silicon (and other silicon–based thin film materials) represents the majority of the market at 
present, followed by cadmium telluride (CdTe) with copper indium gallium diselenide (CIGS).  A range of 
other PV technologies are also emerging, including concentrator solar cells, dye sensitised solar cells, 
organic photovoltaics (efficiencies of 5–8%) and novel active layer cells based on quantum dot solar cell 
technology. 

The annual installed PV capacity in the UK demonstrates the extent of the market maturity.  In 2008 there 
was 4420kWp

58
 installed.  In the Isle of Man solar thermal planning approvals for the period 1988 to 

present amount to 157 for “solar devices”, the vast majority of which are assumed to be solar hot water. 

7.2.2 Technology resource on IoM and estimated costs 

The technology review has indicated that the Isle of Man has a yearly total horizontal irradiation level of 
around 950kWh/m

2
.  Douglas, the most populated town (25,000) and capital of the Isle of Man has 

average sunlight hours ranging between 1.5 hours per day in December and 7.4 hours per day in June
59

. 
This is equivalent to an average of 1,584 hours of sunlight per year with an average of 4.3 hours of 
sunlight per day.  This level of insolation would allow for the use of PV technology across the Isle of Man.   

Technology cost is an important consideration when installing solar PV systems, as despite technology 
cost reductions in recent years they are still one of the most expensive renewable energy systems to 
install. An Isle of Man based solar PV and thermal installer; Solar Tech IoM

60
 has quoted the following for 

solar PV systems on the Island: 

 5 watt £32.46 (inc VAT) 

 20 Watt £86.98 (inc VAT) 

 110 Watt £436.79 (inc VAT) 

 

We have assumed take-up of PV at 50 residential properties and 20 public sector buildings. 
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  Refers to energy of the incident light, not generation.  
59

  http://www.climatetemp.info/united-kingdom/douglas.html  
60

  http://www.solartechiom.com/pricelist.htm  

http://www.climatetemp.info/united-kingdom/douglas.html
http://www.solartechiom.com/pricelist.htm


 Renewable energy sustainability study – impacts and opportunities for the Isle of Man 

 

AEA in Confidence Ref: AEA/ED46657/Issue Number 1  71 

 

 Solar thermal 7.3

7.3.1 Technology status 

A solar (thermal) water heating system uses solar collectors (panels), normally mounted on a roof, to 
capture the energy released by the sun to heat water. These collectors contain liquid, which once heated 
travels to a coil in the hot water cylinder and transfers heat to the water store. So over a period of time a 
full tank of hot water is created.  The time period will depend on the intensity of the sun, the size and 
efficiency of the collectors and the size of the hot water tank.  A properly sized solar thermal installation 
will provide 60% to 70% of annual domestic hot water needs which generally equates to 100% of the 
demand in summer months and around 20% of demand in winter. 

Solar thermal technology is at TRL 9 with both domestic and commercial systems in place across the 
world. At the end of 2008, the European Solar Thermal Industry Foundation (ESTIF) estimated that the 
UK had an installed domestic solar thermal capacity of 270MWth, with 132MWth of that capacity added 
2006–2008, representing a growth rate of 50% 2007-2008.  In the Isle of Man solar thermal planning 
approvals for the period 1988 to present amount to 157 for “solar devices”, the vast majority of which are 
assumed to be solar hot water. 

While in the UK planning permission is not required for solar water heating systems (unless panels 
protrude more then 200mm when installed for roof mounted systems), on the Isle of Man they do not 
currently fall under permitted development, and planning permission is required. 

7.3.2 Technology resource on IoM and estimated costs 

As with solar PV, the resource assessment indicated that the Isle of Man has a yearly total horizontal 
irradiation level of around 950kWh/m

2
, with Douglas having average sunlight hours ranging between 1.5 

hours per day in December and 7.4 hours per day in June. 

An Isle of Man based solar PV and thermal installer; Solar Tech IoM
61

 has quoted the following to install 
solar thermal evacuated tube panel systems on the Island: 

20 Tube Full System Kit 

 20 tube water heating collector set with manifold, roof mounting kit, pressurised system kit (with 
fittings and pressure gauge), circulation pump (with isolation valves), differential temperature pump 
controller (with frost protection). Non return valve. 

 Cost - £839.58 (inc VAT) 

30 Tube Full System Kit 

 30 tube water heating collector set with manifold, roof mounting kit, pressurised system kit (with 
fittings and pressure gauge), circulation pump (with isolation valves), differential temperature pump 
controller (with frost protection). Non return valve. 

 Cost - £1,028.00 (inc VAT) 

Additional Collectors  

 20 Tube collector set with manifold and mounting kit £591.00 (inc VAT) 

 30 Tube collector set with manifold and mounting kit £774.75 (inc VAT) 

Water Storage Cylinders  

 Twin coil 450x1500 copper tank £471.54 (inc VAT). 

We have assumed take-up of solar thermal at 200 residential properties and 20 public sector buildings. 
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 Heat pumps 7.4

7.4.1 Technology status 

Ground source heat pumps 

Ground Source Heat Pumps (GSHPs) are increasingly deployed in the UK as a means of space and 
water heating and could have application on the Isle of Man. GSHPs take low-grade heat from the ground 
and concentrate it by means of a heat pump into higher grade heat for use in buildings.   

Closed systems generally consist of a collector loop (which may be horizontal or vertical), a compressor, a 
distribution loop and an evaporator.  A fluid is circulated through the system. As the fluid in the collector 
loop is at a lower temperature than the surrounding ground, heat is transferred from the ground to the 
fluid.  

GSHPs are not of themselves a pure source of renewable energy. It takes electrical energy to run the 
pump and concentrate the heat to a usable form. The ratio of heat output to the amount of electricity input 
is known as the coefficient of performance

62
 (CoP).  Ground temperature is relatively constant so the 

coefficient of performance does not vary greatly over the seasons. 

Air source heat pumps 

Air Source Heat Pumps (ASHPs) take low-grade heat from the air and concentrate it by means of a heat 
pump into higher grade heat for use in buildings.  Distribution can be by a water-based system as in 
normal heating configurations in the UK and the Isle of Man, or by means of air distribution which is much 
more common in the USA.  

The coefficient of performance for ASHPs can be as high as 5 or 6 when the temperature is warm but in 
midwinter the CoP will fall towards 1, equivalent to resistance heating. 

ASHPs are not normally economic against gas heating and will have a lower carbon offset.  In fact, when 
efficiency of the ASHP is low, it could result in greater net emissions.  However, where gas is not available 
and electric resistance heating is currently in use, an air source heat pump presents an excellent 
opportunity to reduce carbon emissions. By making use of low-grade heat, ASHPs deliver more heat per 
unit of electricity than would be achieved if the electricity were used for simple resistance heating. The 
saving will persist even as the coefficient of performance drops towards unity. 

Both GSPH and ASHP are well established technologies, with units installed worldwide.  Therefore, both 
technologies can be considered to have reached TRL 9.  

7.4.2 Technology resource on IoM and estimated costs 

The DECC „Low carbon and renewable energy methodology for the English regions‟ sets out constraints 
that could be generically applied across an area to determine the potential for heat pumps, so long as the 
available number of dwellings are known. The Private Sector House Condition Survey 2007/08 sets out 
numbers of dwellings in IoM, with total housing stock at the time of the survey estimated as 39,567. This 
data can be used to assess possible contribution from heat pump technology.  Data on new developments 
is also used to estimate the number of new developments that are likely to be suitable for the installation 
of heat pumps.  Data on each of the constraints specific to the IoM situation are used, as shown in Table 
7-3. 
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  If a system takes 1 unit of electricity input to produce 3 units of heat output, then the system has a CoP of 3. 
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Table 7-3: Calculation of dwelling number suitable for installation of heat pumps 

 

Highest level 
dwellings 
numbers 

39,567 

stock total from IoM stock 
survey report 07/08 

1,200 

new developments 

Practical 
consideration 

IoM focus 
Reduction 
proportion 

Remaining 
numbers 
suitable 

Reduction 
proportion 

Remaining 
numbers 
suitable 

Assumed that they 
would not be installed 

with another heat 
producing technology 
e.g. biomass heating 

(discount 66%) 

Discount 66% 0.66 13,453 0.66 408 

Practical 
consideration 

IoM focus 
Reduction 
proportion 

Remaining 
numbers 
suitable 

Reduction 
proportion 

Remaining 
numbers 
suitable 

Assumed 75% of 
rural properties 

suitable 

In absence of 
major 

settlements akin 
to towns on IoM, 

this is applied 
across all stock 

0.25 10,090 0.25 306 

Assumed off-gas 
properties suitable 

55% off-gas 0.45 5,549 0.45 168 

Assumed that 
majority of flats are 

not suitable (discount 
18%) 

18% are flats 0.18 4,550 0.18 138 

From Table 7-3 it can be seen that approximately 4,550 existing dwellings and 138 new developments (a 
total of 4,688 dwellings) are suitable for installation of heat pumps from a technical perspective.  Table 7-4 
and Table 7-5 contain estimates of costs for GSHP and ASHP. 

Table 7-4: Costs of ground source heat pumps 

GSHP Estimated values Source 

Size of installation in terms of capacity 8 kW 
DECC (July 2009) 

The UK Supply Curve 
for Renewable Heat

63
 

Annual energy output (stating 
assumptions) 

Meets the load of the dwelling. 

Average UK gas use in dwellings approx 
15,000 kWh per dwelling per year.  This is 
equivalent to 12,000 kWh heat assuming 

an average boiler efficiency of 80% 

DECC stats MLSOA 

CAPEX including installation costs £1,200 /kW 
DECC (July 2009) 

The UK Supply Curve 
for Renewable Heat 

OPEX 
£7 /kW/yr 

And fuel input cost 

DECC (July 2009) 
The UK Supply Curve 
for Renewable Heat 
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  Domestic size: capacity in electrical terms is given as 6-11kW and efficiency (CoP)of 315-385% 
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Table 7-5: Costs of air source heat pumps 

ASHP Estimated values Source 

Size of installation in terms of capacity 8 kW 
DECC (July 2009) 

The UK Supply Curve 
for Renewable Heat 

Annual energy output (stating 
assumptions) 

Meets the load of the dwelling. 

Average UK gas use in dwellings approx 
15,000 kWh per dwelling per year.  This is 
equivalent to 12,000 kWh heat assuming 

an average boiler efficiency of 80%. 

Future dwellings average will be lower – 
nearer 10,000kWh per yr 

DECC stats MLSOA 

CAPEX including installation costs £1,000 /kW 
DECC (July 2009) 

The UK Supply Curve 
for Renewable Heat 

OPEX 
£7 /kW/yr 

And fuel input 

DECC (July 2009) 
The UK Supply Curve 
for Renewable Heat 

 Micro CHP 7.5

7.5.1 Technology status 

Combined Heat and Power (CHP), or cogeneration, technology uses a prime mover (an engine, turbine or 
fuel cell) to convert the chemical energy in a fuel to mechanical or electrical energy  and recovers residual 
thermal energy (heat) from the same process for use where there is a demand for heat thus reducing the 
fuel consumption in separate boilers.  Overall the amount of fuel used by a CHP is usually less than the 
total used to generate the same amount of heat and power separately, for example from conventional 
boilers and power stations and therefore CHP usually saves energy, money and carbon.  It is important to 
note that for a system to be CHP, heat must be recovered from the working fluid after it has produced 
some mechanical or electrical energy. 

Micro CHP is simply CHP on a small scale with the prime mover generating less than 50 kilowatts of 
electricity (kWe), as defined by the European Union (EU) Cogeneration Directive

64
. (Small scale CHP 

refers to units with an installed capacity below 1 MWe, some examples of which have been included in the 
following sections). 

In the commercial and industrial sectors micro CHP is designed to meet some or all of the demand for 
electricity and heat.  Variations in heat and power demands over time are rarely in phase, and the CHP 
may either be sized and controlled on the basis of heat demand (heat led) or the power demand (power 
led).  The issue with timing (phase) can be addressed by energy storage, most commonly by using a 
thermal store (usually a hot water tank) to store heat or, less commonly, by batteries to store electricity, 
but this is not generally practical or cost effective in micro-CHP applications.  Power led operation means 
surplus heat will be generated when the ratio of heat to power of the CHP exceeds the ratio of heat 
demand to power demand and that heat is dumped whereas in heat led generation the output would 
modulate and the shortfall in power demand would come from the grid which is usually more efficient 
electrically than the CHP so heat led operation is usually more energy efficient.  Where power output in 
heat led operation exceeds the power demand, the excess power will often be exported and sold back to 
the local electricity provider or if this is not possible or economically worthwhile, the CHP will then have to 
modulate further, operating in power led mode but reverting to heat led operation once the power demand 
allows.   
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  EU (2004) Directive 2004/8/EC of the European Parliament and of the council of 11 February 2004 on the promotion of 
cogeneration based on a useful heat demand in the internal energy market and amending Directive 92/42/EEC. See: http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2004:052:0050:0060:EN:PDF  

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2004:052:0050:0060:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2004:052:0050:0060:EN:PDF
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With very small micro-CHP such as at domestic scale, CHP is designed to completely replace a 
conventional boiler and is therefore always heat led and the ability to export excess power is necessary to 
allow full heating at times of low power demand such as early morning.  In slightly larger micro CHP 
applications, the CHP acts as the lead boiler in the heating system with fired boilers supplementing the 
heat supplied by the CHP unit at times of peak demand, or to act as back-up in case the CHP unit is down 
for maintenance or repair. 

Figure 7-1: Schematic of commercial micro-CHP plant installation
65

 

 

Domestic micro CHP is of much smaller scale, generating between 1 to 2 kWe, and is designed to replace 
the domestic boiler. 

The term micro CHP covers a range of different generation technologies, defined by the EU Cogeneration 
Directive to include the following:  

 Internal combustion engines 

 Stirling engines  

 Micro gas-turbines 

 Fuel cells 

 Organic Rankine cycles. 

The amount of electricity and heat generated by micro CHP varies by technology category and this affects 
their suitability for different applications – domestic micro-CHP and commercial / industrial micro CHP.  

Technology readiness level  

Table 7-6 lists the TRL level by micro CHP technology. Within each technology there are some 
differences between domestic and commercial/industrial deployment. 
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 Carbon Trust (2007) Micro-CHP Accelerator. Interim report. Publication: CTC726. November 2007. See: 
http://www.carbontrust.co.uk/emerging-technologies/current-focus-areas/pages/micro-combined-heat-power.aspx  

http://www.carbontrust.co.uk/emerging-technologies/current-focus-areas/pages/micro-combined-heat-power.aspx
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Table 7-6: TRL status and timescales to reach TRL 9 

Micro CHP 
technology 

Current position 
Technology Readiness Level (TRL) by 

application 

Internal 
Combustion 

Commercial/Industrial: 

Established technology 

 

Residential/Domestic 

Established technology 

Example manufacturer: Senertec/Dachs 

Power capacity: unit size 5.3 kWe 

Commercial/Industrial TRL level: 9 

No. of schemes / Installed capacity (2009) 

Total schemes < 100 kWe: 462 schemes / 28.7 
MWe

66
 

 

Residential/Domestic TRL level: 9 

No. of schemes / Installed capacity (2009) 

EU: 17,000 Dachs units  with total installed capacity 
of 90.1 MWe 

UK: no data 

Stirling 
Engines 

Commercial/Industrial: 

Established technology for biomass CHP 

Example manufacturer: Stirling DK 35 kWe 
biomass boiler and biomass gasifier 

models. 

 

Residential/Domestic: 

Under development/ commercially 
available: 

Example manufacturers: Whispergen; Baxi 

Commercial/Industrial TRL level: 9 

No. of schemes / Installed capacity (2010) 

No data for UK 

 

Residential/Domestic TRL level: 8-9 

Some manufacturers are still developing their 
products 

Gas Turbines 

Commercial/Industrial: 

Established technology for Small Scale 
CHP i.e. GTs at 100 kWe + 

Example manufacturer: Turbec (T100) – 
modulates down to 50 kWe 

 

Residential/Domestic: 

<50 kWe under development 

 

Commercial/Industrial TRL level: 9 

No. of schemes / Installed capacity (2010) 

No data on number of schemes – estimated to be 
over 100 + small scale GTs schemes in operation 

Total installed capacity of 656.733 MWe
67

 for all 

GTs 

 

Residential/Domestic TRL level: 7-8 

Time to reach level 9: 2-3 years 

Manufacturers are still developing their products 

Fuel Cells 

Commercial/Industrial: 

Established technology for Small Scale 
CHP 

New products been developed 

 

Residential/Domestic: 

Micro CHP technology is still under 
development 

 

Commercial/Industrial TRL level: 9 

No. of schemes / Installed capacity (2010) 

1 small scale PAFC CHP in the UK (Woking Leisure 
Centre) rated at 200 kWe 

260 UTC sites worldwide 

 

Residential/Domestic TRL level: 7-8 

Time to reach level 9: 2-3 years 

Manufacturers are still developing their products 
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  DECC (2009). Digest of UK energy statistics‟ (DUKES). Energy statistics: combined heat and power. Table 6.1 CHP installations 
by capacity and size range. See: http://www.decc.gov.uk/en/content/cms/statistics/source/chp & 
http://www.decc.gov.uk/media/viewfile.ashx?filepath=statistics/source/chp/dukes6_1-6_2.xls&filetype=4 
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  DECC (2009). Digest of UK energy statistics‟ (DUKES). Energy statistics: combined heat and power. Table 6.5 CHP - electrical 

capacity by fuel and type of installation. 

http://www.decc.gov.uk/en/content/cms/statistics/source/chp
http://www.decc.gov.uk/media/viewfile.ashx?filepath=statistics/source/chp/dukes6_1-6_2.xls&filetype=4
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Micro CHP 
technology 

Current position 
Technology Readiness Level (TRL) by 

application 

Organic 
Rankine Cycle 

Commercial/Industrial: 

Established technology for Small Scale 
CHP 

Example manufacturer: Turboden – Pratt & 
Whitney Power Systems. 

Capacity: 400 kWe plus (smaller units are 
available e.g. T200/200 kWe). 

 

Residential/Domestic: 

Under development: 

Example manufacturer: Baxi 

Power capacity: unit size < 5kWe 

Commercial/Industrial TRL level: 9 

No. of schemes / Installed capacity (2010) 

Deployment: 116 Turboden plants in operation in 
EU (3 cited in the UK)

68
 

Turboden Installed Costs: 

T500: 2,800,000 euro or £2.38 million (2010); 

T200: £1 million (2007). 

 

Residential/Domestic TRL level: 7-8 

Time to reach level 9: 1-2 years 

Manufacturers are still developing their products 
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 These are not micro CHP schemes.  Total Plants in Operation = 116 (Biomass = 109; Heat Recovery = 4; Geothermal = 3); 
Under Construction = 39 (Turboden (March 2010). In the UK there are 3 plants being commissioned – two 1 MWe units for heat 
recovery (to Blue-NG joint venture between National Grid, the UK‟s gas and power-distribution company, and 20C Ltd., a 
company well known in natural-gas pressure-reduction station projects) and one 2.3 MWe biomass fired unit for LandEnergy Ltd 
in Girvan, Scotland. See: http://www.land-energy.com/news.html & http://www.all-energy.co.uk/userfiles/file/ilaria-peretti-
200510.pdf  

http://www.land-energy.com/news.html
http://www.all-energy.co.uk/userfiles/file/ilaria-peretti-200510.pdf
http://www.all-energy.co.uk/userfiles/file/ilaria-peretti-200510.pdf
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7.5.2 Technology resource on IoM and estimated costs 

Typical costs of micro-CHP 

Typical costs of micro-CHP are shown in Table 7-7. 

Table 7-7: Technical information 

IoM Building 
Stock 

Size of installation 
(capacity) 

Annual energy 
output* 

Capex (SCC) including installation costs* 
Opex 

 

Commercial 

Offices 

5-50 kWe 

 

 

 

Up to 300 MWh 
electric per 

annum 

Up to 480 MWh 
heat per annum 

Internal Combustion technology: 

From £1,200/kWe at 30 kWe to £1,000/kWe at 50 kWe (£700/kWe at 500 kWe) 

Other technologies 

Stirling engine (biomass): £8,250/kWe 

GT: £1,000/kWe 

FC/ORC: no data 

O&M: 10% 
capital per 

annum, plus fuel 
costs 

Industrial 
(manufacturing) 

5-50 kWe 

Up to 300 MWh 
electric per 

annum 

Up to 480 MWh 
heat per annum 

Internal Combustion technology: 

From £1,200/kWe at 30 kWe to £1,000/kWe at 50 kWe (£700/kWe at 500 kWe 

Other technologies 

Stirling engine (biomass): £8,250/kWe 

Gas Turbine: £1,000/kWe 

FC/ORC: no data 

O&M: 10% 
capital per 

annum, plus fuel 
costs 

* Capex, expressed as Specific Capital Cost or £/kWe installed 



 Renewable energy sustainability study – impacts and opportunities for the Isle of Man 

 

AEA in Confidence Ref: AEA/ED46657/Issue Number 1  79 

Resource on IoM 

Table 7-8 estimates the micro CHP demand level on the Isle of Man 

Table 7-8: Scope for micro CHP across the Isle of Man 

Sector Micro CHP technology / fuel type 
Total number of buildings / 

installations in sector
69

 

Number 
assumed in 

assessment* 

Leisure 

Technologies: IC/GT/FC 

Fuel types: Natural gas, LPG/towns gas, 

gas oil etc. 

4 

 
3 

Hotels / 
guesthouses/ 

other 

Technologies: IC/SE/FC 

Fuel types: Natural gas, LPG/towns gas, 

gas oil etc. 

383 10 

Healthcare 

Technologies: IC 

Fuel types: Natural gas, LPG/towns gas, 

gas oil etc. 

5 4 

Residential 
Group/ 

Community 
Heating 

Technologies: IC/SE/FC 

Fuel types: Natural gas, LPG/towns gas, 

gas oil etc. 

63+ 30 

Further/ 
Higher 

Education 

Technologies: IC/SE/FC 

Fuel types: Natural gas, LPG/towns gas, 

gas oil etc. 

3 3 

Offices 

Technologies: IC/SE/FC 

Fuel types: Natural gas, LPG/towns gas, 

gas oil etc. 

Over 200 banking licenses 
and 160 insurance 

companies registered in IoM 

No data on commercial office 
leases found. 

5 

Education 

Technologies: IC/SE/FC 

Fuel types: Natural gas, LPG/towns gas, 

gas oil etc. 

42 5 

IoM 
Government 

Estate 

 

Technologies: IC/SE/GT/FC/ORC 

Fuel types: Natural gas, LPG/towns gas, 

gas oil, bio gas etc.  

Solid biomass fuels such as woodchip 

Circa 600 buildings of 
different types 

 

0 

Retail 

Technologies: IC 

Fuel types: Natural gas, LPG/towns gas, 

gas oil etc. 

Retail (square feet): 666,219 
sq. ft 

Supermarkets: 161,975 sq. ft 

Other retail: 504,244 sq. ft 

1 

Transport 
Infrastructure 

Technologies: IC 

Fuel types: Natural gas, LPG/towns gas, 

gas oil etc. 

9 0 

Manufacturing 

Technologies: IC/GT/ORC 

Fuel types: Natural gas, LPG/towns gas, 

gas oil etc.  

Solid biomass fuels such as woodchip 

119 
Suitability not 

known 

* A conservative figure for take-up rate has been applied 
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  See Appendix 13 for breakdown of totals. 
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 Small scale hydropower 7.6

7.6.1 Technology status 

Hydropower is the exploitation of kinetic energy from a flow of water either from a natural water 
course, an artificial water storage facility, such as a reservoir or where barrier such as a weir has 
impounded water.  The amount of energy depends on the rate of flow, usually measured in cubic 
metres and the vertical height between the point of abstraction and the turbine.  Other factors, such 
as the permeability of the underlying geology and the demand for water resources, also influence the 
amount of available hydropower resource. 

The definition of small scale hydropower varies throughout the world.  For the purposes of this study 
small scale hydropower is defined as < 5 MW and micro-hydropower is defined as < 50 kW.  

Small scale hydropower turbines can be broadly separated into two categories, impulse turbines and 
reaction turbines.  Impulse turbines, such as Pelton and Turgo designs transfer kinetic energy from a 
high pressure jet directed on to cup shaped vanes.  In contrast reaction turbines work by responding 
to a continuous flow of water across the turbine blades within a confined housing.  Turbine designs 
such as Francis and Kaplans are suited to low head - high volume situations usually found adjacent to 
weirs or at the toe of dams.  Their design enables the turbine to sustain higher levels of efficiency 
compared with fixed pitch turbines.  The density of water and the mass transfer of energy that it can 
convey within a controlled environment means that the water to wire conversion efficiency of between 
70% and 90%.  Load factors are generally higher than for most renewable forms of energy at around 
50%. 

Micro-hydropower technology relies on simpler, less efficient designs, such as the Archimedes screw. 
Although less efficient the design can deliver 5-10 kW of power to dwellings often situated adjacent or 
near old mills. 

Hydropower at all scales is a mature technology and can be classified as TRL 9 and the technology 
has been used to generate electricity for over 100 years.  Improvements to turbine designs can only 
achieve very limited improvements in efficiency. 

There is only one hydropower station on the Isle of Man which generates power from two reservoirs 
Sulby and Block Eary.  The station has two turbines with a combined installed capacity of 1 MW. 
There is also a project under development by the Water Authority for an energy recovery turbine at 
Sulby Water Treatment works for use by the works. 

7.6.2 Technology resource on IoM and estimated costs 

Hydropower on the Isle of Man could be developed in two different settings – either high head run-of-
river type developments or within the existing water supply infrastructure.  The latter has been 
previously investigated

70
 for the Ballure and Cringle reservoirs neither of which is now used for water 

supply
71

.  To estimate the power output it has been assumed that water could still be abstracted and 
piped to the locations of the hydropower generation plant identified in the previous study for the Isle of 
Man Water and Sewerage Authority.  This study identified three locations near the Ballure Reservoir: 

 The first abstracts water from the Corrony River to a potential site near a fish hatchery, with a 
vertical distance of 68.6m.   

 The second site is located at Ballure and would be fed by a supply pipe from Ballure reservoir 
which in turn is fed from the Corrony River.  In this case the power output can only be 
calculated from the vertical head between Ballure reservoir and the power plant, a height of 
55m.   

 The Cringle reservoir supplied water to the Ballagawne Water Treatment Works, now 
decommissioned.  The height difference here could provide a vertical head of 43m.   

                                                      
70

  Manx Wind Energy Services, short report on Potential for electricity generation for IoM Water Authority Installations, 
February 1994 

71
  E-mail communication (10/08/10) from Richard Young Isle of Man Water and Sewerage Authority 
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In addition to the three sites identified in existing water supply infrastructure, four potential high head 
sites have also been included in this study. The hypothetical locations of small scale high-head 
hydropower schemes on the Isle of Man are shown in Figure 7-2. In each case the abstraction point is 
designated A1, B1, C1 or D1.  However, in reality pipe installation may not be feasible because of 
access restrictions.  Therefore locations designated as A2, B2, C2 and D2 are within 3km of a 33kV 
substation. 

Figure 7-2: Hypothetical locations of small scale high-head hydropower schemes on the Isle of 
Man 

 

The technical potential, estimated energy outputs, capital and operating costs of the seven 
hypothetical small scale hydropower schemes on the Isle of Man is summarised in Table 7-9.   It is 
assumed that each scheme would take two years to build and commission and would have a 
technical life of 30 years.  
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Table 7-9: Technical potential of the hypothetical small scale hydropower schemes on the Isle of Man 

Site Elevation (m) 
Qmean 

(m3/sec) 

Vertical height H 
(m) 

0.75 Qmean 

(m3/sec) 

Capacity based 
on Design Flow 
(kW installed) 

Annual energy 
output assuming 

a CF of 50% 
(MWh/y) 

CAPEX 
assuming 

£5,000/KW 
installed 

(>100kW), 
£7,000/kW < 

100 kW 

OPEX 2% 
Capex 

A1 120 
0.641 110 0.481 370 1,621 £1,850,888 £37,018 

A2 10 

B1 80 
0.4 40 0.300 84 368 £588,000 £11,760 

B2 40 

C1 50 
0.201 20 0.151 21 92.4 £147,735 £2,955 

C2 30 

D1 130 
0.256 100 0.192 134 589 £672,000 £13,440 

D2 30 

Corrony River in 
take

72
 

168 
0.155

73
 69 0.116 56 245 £392,000 £7,840 

Fish Hatchery 99m 

Ballure 
Reservoir 

82 
0.081 55 0.061 23 102 161,000 £3,220 

Ballure 27 

Cringle 
Reservoir 

155 

0.048 43 0.036 10.8 47.3 £75,600 £1,512 
Ballagawne 

WTW 
112 

It is assumed that each scheme would take two years to build and commission and would have a technical life of 30 years. 
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  Manx Wind Energy Services, short report on Potential for electricity generation for IoM Water Authority Installations, February 1994 
73

  Annual mean flow estimates based on calculated estimates from Low Flows supplied by Richard Young Isle of Man Water and Sewerage Authority 
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8 District heating 

“A number of the previously discussed technologies can be used to fuel a district heating 
scheme” 

This Section contains an assessment of the potential for district heating schemes on the Isle 
of Man.  It reviews the resource available and provides cost and resource data. 

 Technology description and status 8.1

8.1.1 Introduction to the technology  

District Heating (DH, also known as Community Heating) refers to the provision of heat where the heat 
is generated centrally and then distributed to users within a locality by means of a network of pipes.   
The heat distribution network will typically consist of a two-pipe pumped circulation arrangement.  One 
pipe carries high temperature water away from the heat station while the second returns the water at 
lower temperature back to the station, having first given up heat to consumers.  These pipes are 
typically buried and will be pre-insulated to minimise heat loss.  Design parameters will vary between 
DH systems, however a typical arrangement will be for low pressure hot water to be circulated around 
the system with a flow temperature of c. 95

o
C and return temperature of about 60

o
C.  Such 

temperatures would be suitable for space heating and domestic hot water but may not be suitable for 
use in process industries.  Where higher grade heat is required, this can be achieved by operating 
using medium or high pressure water with a higher supply temperature. 

Individual users extract heat from the system by means of a hydraulic interface unit (HIU) which 
consists of a heat exchanger and associated control gear to transfer heat from the DH system to the 
user‟s own heating/hot water system.  The HIU may also be equipped with heat metering equipment to 
log the amount of heat extracted for billing purposes.   Figure 8-1 presents a schematic representation 
of an example DH system.  

Figure 8-1: Schematic Diagram of District Heating Network 

 

As DH systems convey heat between heat producers and consumers, they are capable of receiving 
heat from multiple different sources.  Heat sources that can be used with DH include: 
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 Community-scale boilers operating on coal, oil, gas, biogas or biomass 

 Combined Heat and Power (CHP) plant operating on coal, oil, gas, biogas or biomass 

 Community-scale Solar Thermal
74

 (with support from conventional heat sources) 

 Geothermal sources, this includes extraction of heat from the ground through the use of heat 
pumps. 

 Centralised power generating stations 

 Energy from Waste plants 

 Surplus heat (e.g. waste heat from industrial processes) 

Whilst DH is not in itself a renewable energy technology, its implementation can facilitate the 
deployment of renewable and low/zero carbon energy due to the following benefits: 

 DH can utilise waste heat from power generation and other industrial processes that would 
otherwise be rejected into the environment 

 DH can present economies of scale in supplying a large number of small heat demands from a 
small number of large heat sources.  This presents the opportunity to use highly efficient 
technologies such as CHP, which would not otherwise be suitable for individual sites. 

 DH can distribute heat from processes that would be challenging or undesirable to implement at 
the individual scale (e.g. biomass, energy from waste) 

Systems are technology neutral, allowing a number of different heat sources to connect to the same 
network.  This diversity enhances security of supply for end customers and provides “future-proofing” 
in that emerging low-carbon technologies can be connected to the network in the future as they 
become economically viable. 

8.1.2 Technology readiness level  

District heating is at TRL Level 9 with a substantial number of DH networks in operation worldwide.  
The world‟s largest DH network (on a heat supplied basis) is the Moscow DH network, which supplied 
some 78TWh of heat during the 2001/02 heating season

75
.   

At the other end of the scale, DH schemes can have heat capacities of less than 1MW th.  An example 
of such a small-scale scheme is the Llanwddyn Community Heating Scheme, which consists of a 
600kWth biomass boiler supported by a 300kW th oil-fired boiler to serve some 42 homes and the local 
school and community centre in Llanwddyn, Wales

76
. 

8.1.3 Levels of deployment  

Whilst District Heating schemes have been present in the UK since the 1950s they presently supply 
less than 2%

77
 of total UK heat demand.  This contrasts markedly with other European countries such 

as Finland and Denmark, where 49% and 60% of total heat demand respectively is provided by DH.  
In urban areas within these countries over 90% of buildings are connected to DH network. 

This low level of deployment in the UK has largely been due to the past availability of North Sea gas, 
which contributed to low energy prices and insulated the UK from volatile international energy prices. 

Relevant examples of DH in the UK include: 

 Sheffield District Energy Network.  Operating since 1988.  Principal heat source is an Energy 
from Waste facility, which utilises 225 thousand tonnes of waste per year to generate up to 
60MW of thermal energy and up to 19MW of electrical energy.  The EfW plant is also supported 

                                                      
74

  Solar thermal collectors will generally act as a pre-heater to a conventional heat source in order to achieve target supply 
temperatures. 

75
  Coming in from the Cold: Improving District Heating Policy in Transition Economies, International Energy Agency, 2004,  

ISBN 92-64-10819-X 
76

  Rural biomass community heating: a case study, Energy Savings Trust Publication CE91, 2004. 
77

  The Potential and Costs of District Heating Networks: A report to the Department of Energy and Climate Change, Pöyry 
Energy and AECOM, April 2009  
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by stand-by/peaking boiler stations. The district heat network consists of approximately 44km of 
pipeline and supplies over 140 buildings and 2,800 dwellings

[78]
. 

 Pimlico District Heating Undertaking (PDHU), London. The PDHU was originally constructed 
in the 1950s with heat originally supplied by the former Battersea Power Station.  The system is 
now served by a central energy centre, served by two 1.6MW natural gas-fired CHP units.  The 
scheme now serves over 3,000 local dwellings/flats, almost 60 commercial properties and a 
school.  Benefits of the scheme have been included reducing the risk of fuel poverty in 1,000 
households on housing benefit.  Furthermore, the managing company continues to pursue 
opportunities for further expansion of the scheme. 

 Shetland Heat Energy and Power (SHEAP).  The SHEAP scheme has served domestic and 
non-domestic properties in Lerwick since 1998.  The principal heat source is the Energy from 
Waste plant located on the outskirts of Lerwick, which provides only heat and handles 26,000 
tonnes per year of waste generating 7MW of heat.  As of June 2009 the scheme possessed 
some 961 heat customers.  In addition to the EfW plant, the scheme is also equipped with a 
boiler station, which possesses 15MW of additional heat capacity.  A number of customers‟ 
former boilers are also retained to provide an additional 6MW of reserve capacity.   

 Potential for district heating – review of current and 8.2
future opportunities for DH on the IoM 

A review of current and future sources of heat demand on the Isle of Man was conducted by AEA and 
is addressed in full in Appendix 15.  The review sought to identify sources of demand with the 
following characteristics, which present the greatest opportunity for DH: 

High density of heat demand.  This might be in the form of business parks, town centre 
developments or civic centres.  By having a high level of heat demand within a small area this serves 
to reduce the length of heat distribution piping required, which is a major capital cost in establishing a 
heat network.  As such, low-density housing (e.g. semi-detached or detached housing) will generally 
not present a viable DH opportunity due to high capital costs relative to the volume of heat demand. 

Consistent heat demand.  A DH network with a heat demand that varies considerably (either on a 
daily or annual basis) will need to invest in plant to meet peak demand but which will only be seldom 
used, adversely affecting project economics.  Conversely, a scheme with a consistent heat demand 
will maximise usage of scheme plant.  Examples of heat users with a consistent demand include 
hospitals and swimming pools.  Equally, consistent demand can be achieved by combining different 
types of developments with complimentary heat profiles (e.g. commercial offices with housing).   

High competing heat costs.  DH is generally capable of delivering a lower cost of heat than stand-
alone alternatives either through greater plant efficiency or economies of scale.  This benefit will be 
most pronounced where current energy costs are high.  As such, users that do not have access to 
low-cost energy networks such as mains gas will have a relatively greater benefit to be sought from 
the implementation of DH. 

Potential for long term supply.  DH network developers will normally wish to secure a certain level of 
long-term heat supply in order to secure the desired return on investment.  As such developers will 
seek to secure customers with a significant heat demand and the ability to commit to long-term heat 
supply contracts, often termed “anchor” loads.  Examples of “anchor” loads include large 
industrial/commercial customers and public-sector bodies.  

Based on the above, the review sought to identify the following types of development on the Island: 

 High density housing. 

 “Hard to treat” homes, which potentially have a higher than usual heat demand due to not being 
able to accommodate conventional energy efficiency measures (e.g. cavity wall or loft 
insulation).  Buildings built before 1920 will generally fall into this category due to their solid wall 
construction.  

 Social housing 
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  http://www.veoliaenvironmentalservices.co.uk/sheffield/pages/district_facts.asp  

http://www.veoliaenvironmentalservices.co.uk/sheffield/pages/district_facts.asp
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 Groups of homes with no access to mains gas network. 

 Large industrial estates and business parks. 

 Swimming pools. 

 Public buildings (e.g. schools, hospitals, government offices, courts, libraries etc.) 

Sources consulted for the review included: 

 IoM Government department websites 

 IoM Digest Report 2009 

 IoM Housing Condition Survey 

 Aerial imagery of major IoM settlements 

 Strategic planning documents including IoM Strategic Plan and associated area plans. 

The conclusions from the review for each of the various sources of heat demand were as follows: 

Housing: Outside of Douglas town centre, housing densities are typically low (i.e. most housing 
detached, semi-detached and terraced).  As such heat density would be unlikely to be sufficiently high 
to make a DH system serving solely housing economically viable.  Planning policy documentation 
does not indicate that future developments will be of sufficient density to make DH economically 
viable.  Public sector housing tends also to be low-density in nature.  Some potential for supply from 
DH may exist for “hard to treat” homes, which generally have a higher than average heat demand.  
Highest proportion of “hard to treat” homes identified in IoM Housing Condition survey were in 
settlements including Port St. Mary, Laxey, Castletown and Peel.   

Public Buildings:  A wide range of public buildings are located across the Island covering schools, 
leisure centres, prisons and public sector housing.  Key opportunities for heat supply from DH include 
large office complexes, swimming pools and hospitals, which would present a sufficiently large 
demand to act as an “anchor” load for a DH network.  However, it is understood that some public 
buildings (e.g. Ramsey swimming pool, Noble‟s Hospital) already possess combined heat and power 
plants. 

Industry and Commerce:  A number of substantial industrial estates are present around the Island 
with the greatest concentration being in the Douglas and Ronaldsway airport areas.  The size of many 
of these developments would be sufficient to present a viable heat demand.  Furthermore, the Island 
Strategic Plan indicates that further industrial development can be expected of areas around the A24 
Cooil Road in Douglas and Industrial Estates near Ronaldsway Airport. 

With regards the form of energy supply, energy supplies to settlements outside of the Douglas urban 
area are confined to higher cost forms of energy (e.g. LPG, heating oil and solid fuels).  This cost 
difference can make a stronger economic case for DH due to its high efficiency and economies of 
scale.  However, plans approved by Tynwald to expand the current natural gas network will mean that 
many of these settlements will gain access to cheaper energy supplies, making a less robust case for 
DH.  However, some settlements will continue to not have access to NG and these settlements should 
continue to be considered as benefiting most from DH.   

8.2.1 Potential for use of existing thermal plant for DH 

A potential source of heat for district heating (DH) is the waste heat produced by power generation 
processes utilising thermal power cycles.  A number of such power stations are present in various 
locations across the Island.  These are: 

 80MWe combined cycle gas turbine (CCGT) power plant at Pulrose 

 48MWe diesel reciprocating engine (RE) power plant, also on Pulrose site 

 38MWe diesel RE power plant at Peel 

 3.6MWe diesel RE power plant at Ramsey 

 6.8MWe energy from waste (EfW) plant at Richmond Hill. 



 Renewable energy sustainability study – impacts and opportunities for the Isle of Man 

 

AEA in Confidence Ref: AEA/ED46657/Issue Number 1  87 

A review of the suitability of recovering heat from each of these plants to supply adjacent heat loads 
was conducted and is described in full in Appendix 15.  Features indicating suitability of existing plant 
to serve as a heat source for a DH network include: 

High availability.  Plant will need to either be currently operating or be capable of operating for 
significant periods of time (e.g. >4000 hours/year) in order to be able to supply heat demands 
throughout the year. 

Plant capacity.  Plant capacity should ideally be of the same order of magnitude as the heat demands 
that the plant is to serve.  This is to ensure that costs of reconfiguring plant are not too great to be 
recovered by revenues from the sale of heat.  It is possible to engineer a system in which only part of 
a plant‟s heat is used to meet a corresponding heat demand, but the costs associated with the 
disruption to, and modification of, a larger plant will make this less attractive than the provision of heat 
from a plant of similar scale to the level of demand.  For this reason we focussed our study on 
instances where supply is of the order of magnitude as supply. 

Plant position in relation to heat demands.  Plant should be located in close proximity to users of 
heat in order to minimise capital costs associated with the installation of distribution pipework.  Ideally, 
heat users should be positioned close to each other in order to share the same distribution pipework 
and optimise pipe lengths. 

Conclusions of the review for each of the plants were as follows: 

 Pulrose CCGT. The plant has high availability and is located close to two potential heat users 
in addition to the National Sports centres currently supplied with heat.  However, the potential 
heat demand in the vicinity of the plant would be small in relation to the capacity of the plant.  
Therefore revenues from the sale of heat would be insufficient to justify the costs of 
reconfiguring the plant to export heat.  Furthermore the locations of the potential heat users are 
such the capital costs of the necessary pipework would be high relative the volumes of heat 
supplied.  In light of the above, the reconfiguration of the CCGT plant to provide heat is not 
judged to be a high merit option for the implementation of DH. 

 Pulrose RE. The plant would present a more viable means of supplying heat to identified 
demands (same as for Pulrose CCGT) due to its smaller capacity.  However plant is made 
available for offering STOR (short term operating reserve) and TRIAD services to customers in 
the UK.  As such, operation of the plant would be constrained, preventing it from operating to 
meet heat demands.  Therefore, it is not recommended that the REs be operated in a CHP 
mode unless the units were no longer required for the provision of STOR/TRIAD services. 

 Peel RE.  As with the Pulrose RE plant, the reconfiguration of one or two of the REs at the Peel 
station would allow these units to operate in a CHP mode.  However the necessary increase in 
running that would be required to meeting heat demands would prevent the station from 
providing STOR and TRIAD services, leading to a loss in revenue.  Therefore, it would not be 
recommended that the REs be used to operate in a CHP mode unless the units were found to 
be surplus to demand in providing STOR/TRIAD services for customers in the UK. 

 Ramsey RE.  The Ramsey RE station does not currently form part of the generation portfolio 
used to provide STOR/TRIAD serves and so is not subject to the same operational constraints 
as the Peel and Pulrose RE plants.  However, the distance of suitable heat loads from the 
station is such sales of heat would be insufficient to justify the capital expenditure that would be 
incurred in installing the necessary distribution pipework. 

 Richmond Hill EfW.  The Richmond Hill plant is seen as the most viable opportunity for the 
development of existing thermal plant to supply heat to a DH network.  This was judged to be on 
the grounds that the plant operates with a high degree of availability and is well situated with 
regard to a number of significant heat loads. The loads in question are the former Ballakinnish 
Nurseries glasshouse complex, the existing IoM Business Park and Spring Valley Trading 
Estate and the 24ha area on the south side of the A24 Cooil Road which is identified within the 
IoM Strategic Plan for commercial development. 

8.2.2 Potential for new thermal plant for DH 

The review of current of future sources of heat demand identified the following areas of high heat 
demand potentially suitable for supply by DH but that were not located sufficiently close to existing 
thermal plant to make supply from these heat sources practical.  These areas were: 
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Douglas Town Centre.  The review of heat demand indicated that the central area of Douglas would 
be well suited to DH due to the high heat demand density and good mixture of heat sources.  Potential 
heat customers identified included: 

 IoM Government Offices at the Sea Terminal Building, Lord Street, and Mount Havelock 

 Retail area surrounding Strand Street 

Potential customers are identified in Figure 8-2.  Further demand may also be present in the 
form of high density housing found in-between the above larger demands.  

Ronaldsway Airport. The review indicated that commercial/industrial development outside of the 
Douglas area will be focussed upon the area surrounding Ronaldsway airport, which currently hosts 
the Island‟s Freeport area together with a number of industrial estates.  This would currently present a 
concentration of heat demand suitable for supply from DH and which would be expected to grow with 
future development. 

In the above two cases, both areas have access to mains natural gas, opening up the opportunity of 
using gas-fired CHP units based on reciprocating engines producing heat with any power generated 
exported to the local electricity network. 

Both schemes, while exhibiting benefits, are judged to be of lower merit than the Richmond Hill 
scheme identified earlier for the following reasons: 

 In the case of the Douglas scheme, the high density of development would make it problematic 
to secure land in a location suitable to minimise pipe installation lengths.  Furthermore the high 
development density would be expected to increase costs associated with installation of 
distribution pipework. 

 Both schemes would need to secure suitably sized connections for fuel and electricity, therefore 
the feasibility of these projects will be dependent upon the ability of the local gas and electricity 
networks to accommodate these developments. In contrast, the Richmond Hill plant already has 
secure fuel and power export links. 

 Both schemes present viable prospects for the deployment of DH and would benefit from further 
detail assessment.  However, for the purposes of this project further assessment has been 
restricted to the option judged to have the highest merit, specifically the scheme based on the 
use of heat recovered from the Richmond Hill EfW plant. 
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Figure 8-2: Diagram of Potential Heat Customers in Central Douglas Area 
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8.2.3 Costing of principal district heating option for the Isle of Man 

The principal DH network opportunity identified is the use of heat from the Richmond Hill EfW plant to 
supply the following heat demands: 

Commercial Premises on the IoM Business Park and Spring Valley Trading Estate 

New properties on the 20ha package of land on Cooil Road, which has been ear-marked for 
commercial development. 

Former Ballakinnish Nurseries glasshouse complex situated opposite Richmond Hill EfW plant.   

These loads and the concept layout for distribution pipework are provided in Figure 8-3. 

Figure 8-3: Concept Design for DH Network based around Richmond Hill EfW Power Plant  

 

Annual heat demand for the above scheme was calculated on the basis of floorspaces served and 
was found to be 17,800MWh of heat per year.  Scheme capital costs are estimated to be £10.2m.  
The breakdown of component costs is presented in Table 8-1. 

Table 8-1: Capital Cost Breakdown 

Item Cost (£k) 

Total DH Network Infrastructure Costs 6,500 

EfW Plant Modification Costs 2,500 

Connection Costs 770 

Standby heat source 390 

Total £10,160 
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Annual scheme operating costs are estimated to be £726,000pa.  Breakdown of component costs are 
presented in Table 8-2. 

Table 8-2: Operating Cost Breakdown 

Item Cost (£k/year) 

O&M Costs 305 

Costs due to Loss in Power Generation 154 

Fuel costs for standby heat source 267 

Total £726 

A full account of the costing is provided in Appendix 15.  Note that the costing assumes full take-up of 
the heat.  In a scenario of only partial take-up some of the capital costs would be reduced (for 
example pipework and connections, but some would remain unchanged (EfW modification costs) so 
the overall economics would be less favourable. 
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9 Transport 

“Transport is an area where significant carbon savings can be made through use of electric 
and plug-in hybrid electric vehicles” 

This Section provides a market outlook of electric vehicles (EV) and plug-in hybrid electric 
vehicles (PHEV) technologies covering the years 2010 to 2025. Factors influencing uptake 
have been reviewed and implications on the Island’s electricity generation have been 
assessed. 

 Definition of vehicle technologies 9.1

The definition of the different vehicle technologies, presented in Table 9-1, will apply throughout this 
Section and report. 

Table 9-1: Technology definitions 

Electric Vehicle (EV) 

An electric vehicle is powered solely by electricity stored in 
onboard batteries. An EV does not feature an on-board 
combustion engine and is charged by plugging into the grid or, on 
a limited number of models, swapping the battery. 

Hybrid Electric Vehicle (HEV) 

A vehicle that is powered by an on-board engine supplemented by 
electricity that is recovered via regenerative braking. This is where 
braking energy that would otherwise be dissipated as heat is 
captured and stored in batteries. HEVs can have a ‘series’ 
configuration where the engine drives an electric motor that 
delivers power to the wheels or ‘parallel’ configuration where both 
an electric motor and the engine can provide power directly to the 
wheels. Most HEVs are ‘mild hybrids’ and cannot operate in 
electric only mode. However, some ‘strong’ or ‘full hybrids’ such as 
the Toyota Prius can operate in electric-only mode over a very 
short distance. 

Plug-in Hybrid Electric Vehicle (PHEV) 

A hybrid vehicle that features a larger battery than a HEV and is 
therefore able to be recharged via the grid and operate over a 
short distance in electric-only mode. However, the battery is 
smaller than an EV so a conventional petrol engine and fuel tank 
is employed to extend the range. 

 Market developments 9.2

The EV and PHEV market is evolving rapidly. In order to gain an understanding of the current market 
and future developments a selection of sources has been reviewed to get a comprehensive picture for 
each vehicle type. 

A recent report prepared by AEA for the UK Committee for Climate Change (CCC)
79

 describes the 
market outlook for EVs and PHEVs.  This has been used as a reference and has been updated with 
any developments since.  

The following vehicle categories have been reviewed: 

 Passenger cars: 
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 http://hmccc.s3.amazonaws.com/docs/CH6%20-%20AEA%20-
%20Market%20outlook%20to%202022%20for%20battery%20electric%20vehicles%20and%20plug-
in%20hybrid%20electric%20vehicles.pdf  

http://hmccc.s3.amazonaws.com/docs/CH6%20-%20AEA%20-%20Market%20outlook%20to%202022%20for%20battery%20electric%20vehicles%20and%20plug-in%20hybrid%20electric%20vehicles.pdf
http://hmccc.s3.amazonaws.com/docs/CH6%20-%20AEA%20-%20Market%20outlook%20to%202022%20for%20battery%20electric%20vehicles%20and%20plug-in%20hybrid%20electric%20vehicles.pdf
http://hmccc.s3.amazonaws.com/docs/CH6%20-%20AEA%20-%20Market%20outlook%20to%202022%20for%20battery%20electric%20vehicles%20and%20plug-in%20hybrid%20electric%20vehicles.pdf


 Renewable energy sustainability study – impacts and opportunities for the Isle of Man 

 

AEA in Confidence Ref: AEA/ED46657/Issue Number 1  93 

o Small cars (SMMT categories
80

 A and B) 

o Medium Cars (SMMT categories C,D, and I) 

o Large cars (E,F,G and H) 

 Light commercial vehicles 

 Heavy Goods Vehicles  

 Buses 

9.2.1 Small Cars  

Battery electric vehicles 

The cost of the battery pack represents a high percentage of the total value of an electric vehicle; it is 
proportional to its size and energy storage capacity. Logically, a reduced mass vehicle will better 
utilize a smaller and cheaper battery. For this reason many of the first generation vehicles will be of 
the small category, where the optimal compromise of cost/size/range is easier to engineer. 

In the UK, manufacturers are already preparing to launch their small EV offerings on to the market in 
an attempt to be best positioned for when the government Plug-in Car Grant of £5,000 comes in to 
effect at the beginning of 2011. However, this strategy will now be assessed in light of the fact that 
this grant is now liable to suffer considerable modification in the present government‟s austerity 
program, the latest information is that only 8,600 grants have been confirmed against an earlier figure 
of 46,000.

81
 

The Mitsubishi i-MiEV, based on the existing Mitsubishi i- city car, will be the first mass market car 
available in the UK from the 1

st
 January 2011 with a price set at £28,990 (inc VAT).

82
   In addition to 

the i-MiEV, other manufacturers have plans for this market segment, which include the following 
vehicles: 

 Smart ForTwo ED (available from 2012) 

 Renault Zoe (available from 2012) 

 Tata Indica Vista (data of availability unknown) 

 Peugeot i0N (rebadged version of the Mitsubishi i-MiEV, available from 2011) 

 Electric Car Corporation Citroen C1 ev‟ie (retrofit electric car, available now). 

 Hyundai i10 Electric (available from 2012) 

 Fiat 500 EV (available from 2012) 

Manufacturers such as BMW, Audi, and Volkswagen (amongst others) also have plans to release 
small electric cars, but further details are not available at this point in time. 

Whilst a number of small electric vehicles are already available on the UK market, these are not 
officially classed as passenger cars under type approval regulations. Vehicles such as the Reva/Goin‟ 
Green G-Wiz and the NICE Mega City are all classed as quadricycles. These have been excluded 
from this study for this reason, and because it is not thought likely that they will be taken up in any 
significant numbers. 
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  The Society of Motor Manufacturers and Traders (SMMT) uses a letter-based classification system to categorise different 
types of passenger cars.  Category A covers mini-cars (e.g. Ford Ka); Category B covers superminis (e.g. VW Polo); 
Category C covers lower medium cars (e.g. Ford Focus); Category D covers upper medium cars (e.g. Ford Mondeo); 
Category E covers executive cars (e.g. BMW 5-series); Category F covers luxury cars (e.g. Mercedes S-Class); Category H 
covers sport utility vehicles (e.g. Land Rover Discovery); Category I covers multi-purpose vehicles (e.g. Renault Espace). 

81
  http://www.telegraph.co.uk/motoring/news/7913808/Drivers-to-get-5000-electric-car-subsidy.html  

82
  http://www.mitsubishi-cars.co.uk/imiev/news.aspx#newsEntry19  

http://www.telegraph.co.uk/motoring/news/7913808/Drivers-to-get-5000-electric-car-subsidy.html
http://www.mitsubishi-cars.co.uk/imiev/news.aspx#newsEntry19
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Plug-in hybrid electric vehicles 

No information has been collected on manufacturers working on small PHEVs at this point in time. 
This could be due to problems which would arise when trying to accommodate an internal combustion 
engine and a relatively large battery pack into a small vehicle package. 

9.2.2 Medium Cars 

Electric vehicles 

A number of manufacturers have started to publicise their plans for producing medium-sized electric 
vehicles; the first to market will be the Nissan Leaf five door, five-seat hatchback, which will be 
available on the road from March 2011.  The Leaf will be priced at £28,990 including UK VAT.  Other 
vehicles that will be available in the size category include the following vehicles: 

 Renault Fluence four-door saloon (available from 2012 in the UK, 2011 in mainland Europe) 

 Ford Focus Electric (available from 2012) 

 VW Golf Blue-e-motion (available from 2013) 

The medium car category is the most popular market segment in Europe, and in the longer term it is 
expected that most electric vehicles would fall into this size category.  However, given the current high 
cost of batteries, relatively few manufacturers have announced firm plans to release medium-sized 
electric cars in the near future, although it is anticipated that this will change in the comings months. 

Plug-in hybrid electric vehicles 

Selected manufacturers have broadcast their intention to mass produce PHEVs. Much publicity has 
been given to the Toyota Prius PHEV and the Chevrolet Volt (marketed in Europe as the 
Vauxhall/Opel Ampera). Both of these models will be available in the UK from 2012 onwards. 

Other manufacturers, including Volkswagen and Ford also plan to release PHEVs in the medium 
term, but these probably won‟t arrive to the UK market before 2015. Looking beyond 2015 it is 
expected that most manufacturers will have their own PHEV offering, and sales will be greater in the 
medium term compared to EVs.   

9.2.3 Large Cars and sports cars 

Electric vehicles 

Products in this segment are often aimed at customers with high disposable incomes.  It is a niche 
consumer market segment, which includes sports cars, executive saloons, luxury cars and the SUV. 
This presents manufacturers with an opportunity to apply battery electric technologies in order to 
attract high-income consumers with improved performance rather than reduced operating costs.  

A number the electric cars soon to be available on the market fall in to the large car or sports car 
category. High profile vehicles include the following models: 

 Telsa Roadster sports car (available now) 

 Tesla Model S luxury saloon (available from 2012) 

 Ruf Porsche 911 electric sports car (aftermarket conversion – available now) 

 Liberty Range Rover (aftermarket conversion – available now) 

Other manufacturers that have indicated that they are likely to produce electric vehicles include 
Jaguar, Land Rover, and Rolls Royce.   

It should be noted that these models are unlikely to have a major impact on the overall European or 
global uptake of electric vehicles due to the small overall size of the large car and sports cars market 
segments.  

Plug-in hybrid electric vehicles 

To date, only one manufacturer has released a PHEV large car. Fisker, a new company, produces the 
Karma, a niche luxury sports saloon which is currently only available in the USA.  
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Other traditional manufacturers have indicated plans to produce large PHEVs. Ford has been 
conducting trials of a SUV equipped with PHEV technology. They will likely start manufacturing in the 
USA from 2012, but the vehicle will probably not be made available to the UK market in the near 
future.  

9.2.4 Vans and HGVs 

There are already a number of light commercial electric vehicles on sale in the UK, with the principal 
manufacturers being the UK companies Smith Electric Vehicles and Modec.  

Smith is the world‟s largest manufacturer of commercial electric vehicles, and the company currently 
has five different models, including vans, a minibus and heavy duty trucks. Their model range is 
based on conventional diesel vehicle platforms, with a number of vehicles derived from the Ford 
Transit van. Ford recently announced a partnership with Smith to bring an electric version of the 
Transit Connect model to the market. They also offer a large 12 tonne heavy duty rigid truck called 
the Newton.  

Modec offer a range of electric vans and trucks based on their bespoke chassis-cab design. A 
number of smaller electric vans (typically they are the size of a mini car, SMMT category A) are 
available on the UK market from companies such as Piaggio and Mega, but they are unlikely to be 
suitable for many businesses or individuals.   

Even though Smith already has the Newton 12 tonne truck on the market, no further development is 
planned. Large trucks are generally not suited for electrification, as they have high energy 
requirements and require very large and expensive battery energy packs. As the vehicles are 
generally destined for long distance operations, without a reliable charging infrastructure it is unlikely 
that many new models will be seen soon.   

9.2.5 Buses 

At the moment there are several designs of battery electric minibuses and midibuses, with trials taking 
place in Bristol, Merseyside and Oxford. The battery electric Optare Solo EV midibus is available on 
the UK market, however, it is unlikely to make a big impact.  

Similar to larger vehicles, the reduced range is a significant issue, especially during bus operations 
when „stop-start‟ activity can drain the battery. With no internal combustion engine, heating and air-
conditioning also adds extra pressure on battery capacity. Commercial interests are focusing on 
hybrid-electric vehicles, which is currently more suited to bus operations. The conventional 
combustion engine is used to travel at high speeds, outside urban areas or to recharge batteries. The 
electric energy system is used at lower speeds and stop-start driving in urban areas.  

In 2009 US manufacturer Navistar announced it will be developing a PHEV school bus,
83

 however it is 
unlikely that it will be available on the UK market before 2020.   

 Influencing factors 9.3

The widespread roll out of EV and PHEV is dependent on a variety of factors, which are presented in 
this section. 

The main factors which could influence the market penetration of EVs and PHEVs include: 

 Cost 

 Governmental measures (demonstration/deployment projects, regulation) 

 Technology 

 Public awareness/acceptance 

 Infrastructure 

These factors are described in more detail below. 
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  http://www.navistar.com/crpdf/Sustainability2008Report.pdf  

http://www.navistar.com/crpdf/Sustainability2008Report.pdf
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9.3.1 Cost 

A key barrier to uptake is the purchase cost of vehicles. At the moment, the prices of EVs and PHEVs 
can be two or three times higher than an equivalent conventionally fuelled vehicle, although in some 
cases, the price differential is not so significant. The main issue is battery cost, which is currently very 
high and mainly determined by the cost of electrode materials, development, production and shipping. 
Costs may come down in the near future as new electrode materials are developed and production 
processes improved. 

In order to address the price differential that exists between electric vehicles and standard petrol or 
diesel vehicles, financial incentives or support can be provided to consumers, for example the Plug-in 
Grant of £5,000 in the UK. Such a step may be necessary on the Isle of Man to improve the 
attractiveness of an EV. However, even a significant intervention, such as grant to cover additional 
capital costs may not be enough to ensure significant uptake. 

Many people will find it difficult to justify purchasing a vehicle which costs significantly more than an 
equivalent diesel car. Approximately half the price of an EV would permit a consumer to buy a bigger 
and reasonably fuel efficient diesel car, such as the Volkswagen Polo Bluemotion (99g CO2/km), 
which is significantly larger than the Mitsubishi i-MiEV for example. 

The IoM should consider what level of upfront support could be provided. It should monitor financial 
support schemes in other countries.  

9.3.2 Government measures 

Apart from cash subsidies to the consumer there are other mechanisms which the Isle of Man 
Government could use to create a favourable climate for investment in EV technology, by 
implementing a strong policy framework stating its intention to support the industry. 

Policy, targets strategies: These can stimulate change by demonstrating Government commitment. 
Replacing government vehicles and public transport with new low-carbon technologies can indicate 
change and „leading by example‟.  

Research and development: Government backed R&D may be necessary to overcome barriers to 
the uptake of these new vehicle technologies, such as addressing consumer behaviour/expectations 
and other technological issues. 

Trials and demonstration projects: Can raise awareness of new vehicle technology; they can help 
to provide better information on operating experience, costs and reliability. Vehicle manufacturers and 
fuel suppliers may also have an interest in promoting new technologies through trials. Therefore a 
partnership with government and vehicle and fuel suppliers offers the best prospect of introducing 
new technologies, as everyone benefits.  

Current mechanisms in place on the Isle of Man to promote EV technology: 

Charging points:  six government supported community EV charging points that offer free charging 
(four of which also offer free parking) 

Road Tax: Vehicle excise duty for EVs is currently set at £10 per annum, which is a positive incentive 
in comparison to an average Category B family car, which is likely to fall into Vehicle Duty Band F 
(£140 per annum) or G (£160 per annum). 

Charging Tariff
84

: The Manx Electricity Authority provides both a home EV charging tariff and a 
reasonably priced charging point installation service. Once installed, the EV Charging Circuit is 
available from 12 midnight until 7 am and electricity is charged at a unit rate of 8.59p/kWh. 

Zero company car tax and Zero fuel scale charge: An incentive for businesses to operate EVs. 
The economic benefit of replacing a typical 2,000cc company car with an EV, for example, would offer 
a total saving of the tax rate (10 or 20%) multiplied by the benefit value of £6,750 per year. 

A combination of all the measures could create a favourable environment for EV and PHEV 
technology.   
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  http://www.gov.im/lib/docs/mea/general/electricvehicletariffleafletmarc.pdf  

http://www.gov.im/lib/docs/mea/general/electricvehicletariffleafletmarc.pdf
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9.3.3 Technology 

A major limitation of EV technology is the battery capacity versus size and the time to recharge.  
However, this limitation could have a positive impact on PHEV, due to the fuel flexibility of the 
technology; PHEV could act as a bridging technology between conventional vehicles and electric 
vehicles. 

9.3.4 Public awareness 

Consumers‟ perceptions of EV and PHEV technology will be a major factor affecting uptake. 
Consumers need to be assured that these technologies are robust and they can fulfil their 
requirements. The recall of the Toyota Prius in early 2010 is an example of how consumers‟ could 
question the reliability of these vehicles.  

At the moment a significant risk associated with EV and PHEV is the battery. They are expensive, 
storage performance drops off noticeably with age and they will probably need replacing at least once 
during the lifetime of the vehicle. Also lithium-ion battery technology is likely to be the choice for many 
EV/PHEV manufacturers but it is still relatively new to the market. This uncertainty about battery 
technology is perhaps second to uncertainty of vehicle cost, the biggest concern to a potential buyer. 
Resolving this will create a market pull and demand will increase. 

9.3.5 Recharging infrastructure 

For practical purposes and to reduce „range anxiety‟, the availability of public recharging infrastructure 
will be important for the deployment of EV/PHEV. However, how the infrastructure is first established 
will dictate future format and development.  

Issues which need to be considered are how much power would need to be routed to particular 
locations at particular times. For example, one obvious place to site charging points is a car park, but 
depending on how consumers charge their cars, this could create problems.  

Standards of voltage will also present a challenge. Consumers will want to know they can travel with 
confidence and that they will find a useable charging point. Cross-border travel is commonplace so 
interface standardisation for recharging equipment will be important. 

Clearly information about usage gathered during the initial uptake will be important in helping to 
engineer the most appropriate and user friendly charging infrastructure for the public.  

 Uptake of EVs and PHEVs 9.4

This section of the report looks at how the uptake of EV and PHEV could develop between 2010 and 
2025. 

The EV and PHEV industry is still in its infancy, therefore there is uncertainty on how the market will 
develop, and what share of future sales will come from these technologies. The current economic 
situation also presents a challenge. There are signs of recovery; however unemployment is still 
increasing in many countries which could affect the automotive industry. To address this uncertainty 
low and high range scenarios have been explored, based on the understanding of current and future 
market developments and the sensitivity of the market to socio-economic factors set out in section 
9.3.  

9.4.1 Methodology 

As there is no specific data on the number of vehicles purchased in the Isle of Man, estimates have 
been made from general UK statistics. 

The number of new electric vehicles in each year was calculated as a percentage of the total UK 
passenger vehicle fleet; the same percentage forecasting was applied to the total IoM vehicles

85
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  Figures based on 2001 Census data (40,483 cars and 3,764 vans) as these are considered more accurate. There were 
issues of double counting on the DOT registered vehicle database (DLGE (now DEFA) 2009).  
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Table 9-2 and Table 9-3 show the estimated cumulative number of electric vehicles and plug-in hybrid 
electric vehicles on the Island for 2015, 2020, 2025.  

HGVs and buses have not been considered in the scenarios. It is anticipated that uptake will be 
negligible for the foreseeable future due to the prohibitively expensive battery packs that would be 
required and the practical issues associated with recharging regularly. 

9.4.2 Low range scenario 

The low range scenario assumes a slow uptake of EVs and PHEVs, primarily due to the price 
premium compared to conventional petrol and diesel vehicles and it assumes a „business as usual‟ 
approach in the policy landscape, so there is no upfront price support from Government. Penetration 
rates are expected to start to increase towards 2020 when battery technology improves and costs 
start to come down. 

Table 9-2: Low range scenario  

Car Type Technology 2015 2020 2025 

Passenger vehicle EV 5 132 582 

Passenger Vehicle PHEV 10 206 735 

LGV (Vans) EV 1 21 109 

LGV (Vans) PHEV 1 13 158 

9.4.3 High range scenario 

The high range scenario assumes a slow start, however sales start to take off after 2015 when there 
are more models on the market. There is also a strong policy framework in place to support the 
uptake of both technologies.  

Table 9-3: High range scenario 

Car Type Technology 2015 2020 2025 

Passenger vehicle EV 23 297 1390 

Passenger Vehicle PHEV 19 486 2125 

LGV (Vans) EV 10 69 279 

LGV (Vans) PHEV 1 55 328 

9.4.4 Discussion 

The Mitsubishi iMiEV and Nissan Leaf will probably be the first mass market EVs to be sold in the UK. 
Other manufacturers will have EV and PHEV models on the market from 2012 onwards, therefore 
annual sales volumes before 2015 are likely to be low, for both scenarios.  

Both scenarios anticipate the uptake of PHEVs to be more successful overall, as barriers to 
purchasing a PHEV are lower due to fuel-flexibility, meaning the lack of widespread charging 
infrastructure would be less of an issue.  

It is important to stress that these figures are based on UK statistics. Even though there are 
similarities between both regions, there are factors which need to be acknowledged when considering 
these figures. The IoM population is relatively wealthy, compared to the UK; the median national 
income for the IoM is £29,900 compared to £22,370 for the UK. The population is also generally well-
informed about energy efficiency, therefore the penetration rates used for both scenarios may be on 
the conservative side.  
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 Implications for electricity generation on the Island 9.5

In this section, the demand impact on the grid as a consequence of EV/PHEV charging has been 
examined to assess the actual generating capacity and the supply cushion to cope with predicted 
uptake. 

The electricity demand on the grid varies during the course of a year and at different times of the day; 
future fluctuations can be predicted reasonably accurately from statistics. Figure 9-1 shows the 
electricity demand and generation profile over one week in July 2010. The two plots are as to be 
expected but it does illustrate the lower cushion between demand and supply during late night hours. 

Figure 9-1: Demand and generation profile for the IoM 

 

To best estimate total energy demand from charging, assumptions were made using data from 
vehicle models which are currently, or soon will be, available on the market (see Table 9-4). For all 
vehicles it has been assumed that the on-board charger has a 3 kW peak output, as it seems most 
manufacturers are standardising on this power.  

Table 9-4: Vehicle assumptions 

Vehicle Model example 
Battery 

Capacity 
(kWh) 

Vehicle 
Range (km) 

Energy 
requirement 
(kWh/km) 

Battery 
Charging 
efficiency  

Passenger car 
(EV) 

Nissan Leaf 24 160 0.15 90% 

Passenger car 
(PHEV) 

Vauxhall Ampera 16 64 0.25 90% 

Van (EV) Smith's Edison  36 210 0.17 90% 

Van (PHEV) 
Mercedes-Benz 

Sprinter 
14 30 0.47 90% 

The projected uptake figures in the high range scenario for the years 2015, 2020 and 2025 (see Table 
9-3 in section 9.4), were used to demonstrate the energy requirements from mass EV charging in the 
short/medium term. From this 3 vehicle charging cases were developed: 
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Case 1 – Based on projected figures for 2015 (23 passenger car EVs, 19 passenger car PHEVs, 10 
van EVs and one van PHEV).  

Case 2 – Based on projected figures for 2020 (297 passenger car EVs, 486 passenger car PHEVs, 
69 van EVs and 55 van PHEVs) 

Case 3 – Based on projected figures for 2025 (1,390 passenger car EVs, 2125 passenger car 
PHEVs, 279 van EVs and 328 van PHEVs) 

It has been assumed that vehicles will start charging at the same time. The tables below illustrate the 
energy requirements for the different cases. These are based on the number of vehicles being 
charged, charge efficiency and number of kilometres (km) those vehicles travelled the previous day.  

Table 9-5: Energy demand for passenger car EVs– based on high take-up scenario 

Vehicle usage 
km/day 

Energy requirement 
(kWh) 

Recharge time 
(hours) 

Energy requirement to recharge (kWh) 

2015 2020 2025 

20 3 1.0 77 990 4633 

40 6 2.0 153 1980 9267 

160 24 8.0 613 7920 37067 

 

          

 
Actual load on grid (kW) 77 990 4633 

Table 9-6: Energy demand for passenger car PHEVs– based on high take-up scenario 

Vehicle usage 
km/day 

Energy requirement 
(kWh) 

Recharge time 
(hours) 

Energy requirement to recharge (kWh) 

2015 2020 2025 

20 5 1.7 106 2700 11806 

40 10 3.3 211 5400 23611 

160 40 13.3 844 21600 94444 

 

          

 

Actual load on grid (kW) 63 1620 7083 

Table 9-7: Energy demand for Van EVs– based on high take-up scenario 

Vehicle usage 
km/day 

Energy requirement 
(kWh) 

Recharge time 
(hours) 

Energy requirement to recharge (kWh) 

2015 2020 2025 

20 3.43 1.1 38 263 1063 

40 6.86 2.3 76 526 2126 

160 27.4 9.1 305 2103 8503 

 

          

 

Actual load on grid (kW) 33 230 930 

Table 9-8: Energy demand for Van PHEVs– based on high take-up scenario 

Vehicle usage 
km/day 

Energy requirement 
(kWh) 

Recharge time 
(hours) 

Energy requirement to recharge (kWh) 

2015 2020 2025 

20 9.3 3.1 10 570 3402 

40 18.7 6.2 21 1141 6803 

 

Actual load on grid (kW) 3 183 1093 
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9.5.1 Grid Impact 

For the purposes of this study it has been assumed that the 240 Volt AC supply to the charger would 
be through an IEE standard radial circuit rated at 16 Amps, with a peak output of 3 kW. The constant 
and maximum loading from any individual charger at 90% efficiency, i.e. per charging vehicle, would 
be 3.3 kW. 

To demonstrate the effects of mass EV charging two demand profiles were developed incorporating 
the three vehicle-charging cases. As travel patterns for the IoM are not clear, a daily average travel 
distance of 20 km for all vehicles has been assumed. 

Assuming that charging commences at the end of a typical working day, Figure 9-2 illustrates the 
effect EV charging would have on peak electricity demand.  We have chosen a winter weekday 
demand profile for the day with the highest peak demand from a sample week last winter.  Note that 
the case 1 line (maroon) largely overlaps the demand line (red). 

Figure 9-2: Peak demand profile 

 

Figure 9-3 illustrates the effect on off-peak demand, with charging timed for 12 am to benefit from off-
peak charging tariff.  Again, the demand and case 1 lines are very close. 
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Figure 9-3: Off peak demand profile 

 

 

To put the above plots into context, the Pulrose CCGT plant has a nominal output of 82MWe, Peel 
has output of 34MWe and Pulrose diesel of 43MWe.  As stated above, all cases assume a high EV 
take-up rate. 

 Case 1, which corresponds to 2015, has relatively little impact on overall demand, so by 
implication would not require any significant demand management measures. 

 Case 2, for 2020, however, shows an increase in peak demand of 3MW.  This appears 
modest, but for charging during early evening in winter it would increase the length of periods 
for which peak demand exceeds the capacity of Pulrose CCGT.  This would require increased 
use of additional plant and possibly greater standby capacity or use of the interconnector to 
cover unplanned plant availability.  If demand is scheduled/managed to occur during off peak 
times, the impact on overall demand is well within the capacity of Pulrose CCGT. 

 In Case 3, 2025, the demand impact is much greater, with an increase of nearly 14MW.  Peak 
demand would be routinely in excess of the Pulrose CCGT, if all charging were to occur 
during the early evening peak.  If, on the other hand, charging were to be managed to the off 
peak period, overall demand would reach around 55MW, well within the capacity of the CCGT 
plant. 

These observations show that to 2015 there would be little demand impact, and therefore little 
requirement to manage this.  Beyond that point, however, there is a potential for a modest demand 
impact in 2020, rising to a level in 2025 at which it would almost certainly be desirable to implement a 
demand management arrangement. 

It is important to note that the above cases represent a „worst case‟, assuming that every electric 
vehicle in circulation is charging simultaneously. In reality, this is unlikely to happen; it is not certain at 
what time owners would choose to charge their vehicles. However, it is easy to imagine a situation 
where unconstrained consumer behaviour results in many vehicles charging simultaneously. For 
example, it is likely that many private owners would use their electric vehicle to commute, and then 
charge them at the end of the working day after returning home. Similarly, commercial operators of 
electric vehicles are likely to charge their fleets at the end of the working day when they are no longer 
in use. These two examples could coincide. This illustrates the need to understand electric vehicle 
owner behaviour, and provide incentives where necessary to modify their behaviour to help match 
electricity supply with demand. Conversely, PHEVs may not be set to charge every day as the vehicle 
has conventional engine backup which offers the driver fuel flexibility. 
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9.5.2 Demand management 

It is anticipated that in the short-term, vehicle charging will represent a relatively small extra demand 
on the grid, which can be accommodated in the existing supply capacity. However, by 2025 there 
could be significant uptake of EVs and PHEVs, which could potentially increase peak demand to 
levels that could reduce the capacity margin between available generation plant and demand.  
Therefore charging will need to be carefully managed to ensure that distribution networks and 
available generation plant margins are not put under pressure. 

Smart management 

Smart management of electricity usage will be crucial as more EVs and PHEVs arrive on the roads. 
The simultaneous charging of many vehicles at the „wrong time‟ could stress the grid.  Without smart 
management the alternative would be to significantly increase network and generation capacity to 
meet the potential peaks in demand.  This would be very expensive and is likely to lead to 
overcapacity in generation, transmission, and distribution at other times outside of the peak. 

Smart metering could manage this impact by allowing the consumer to monitor their energy 
consumption and be able to alter their power use to match the lower price tariff periods, such as the 
seven hour off-peak tariff for EV charging.

86
 

This can be further managed as the interconnected system expands, integrating smart metering with 
the smart grid. The smart grid potentially facilitates electricity flows both from supplier/grid operator to 
consumers and, in the case of microgeneration, vice versa with the benefit of two way 
communications for data collecting purposes.  This connection could inform the grid operator of the 
energy required to recharge, consumers‟ recharge preferences (e.g. priority, time, cost threshold) and 
billing information. Similarly, consumers could be informed of any premiums associated with charging 
at peak timings and recommendations that would minimise cost as well as the impact on the grid. In 
periods of high demand smart meters could be programmed to prioritise, rescheduling certain 
activities such as battery charging, to times when it is efficient to do so. Smart meters could also 
interrogate the electric vehicle for a better analysis of the charge state and „load‟ requirement on the 
grid.  In the future, vehicle batteries could be capable of acting as an energy store and supply back to 
the grid.  However current battery technology and charge/discharge cycle lifetimes make this 
uneconomic. 

Very few houses on the Island have smart meters but it is a technology that is being actively 
encouraged at government level. A roll-out of smart meters is something which could be considered in 
the next two to three years to assist with any future change, as the network evolves to take up 
aspects of the smart grid. It would be of high long term benefit to the Island to carefully select the 
technology used, sponsoring one that permits upgrading of the software and/or hardware to include 
functions that will undoubtedly evolve and become available to efficiently manage the power delivery 
to equipment such as electric vehicles.   Such a move could reduce the need for new electricity 
generation capacity.   

Smart metering will manage vehicle charge times when demand and costs are low. A key challenge 
will be consumer acceptance, which can be overcome by advertising the environmental benefits and 
potential financial savings for the consumer. 

Battery swap station 

An alternative to home recharging, and reducing the potential of many vehicles charging at the same 
time, is the exchange of exhausted batteries at a switch/swap station. This idea is still work in 
progress and the first prototype battery switch station was demonstrated in Yokohama, Japan in 
2009.

87
 One of the main benefits is that it could transfer the inherent problem of electric vehicles, the 

high cost and relatively short life of the battery, to the vehicle or battery manufacturer. 

Better Place is a venture capital project that has the aim of facilitating the rapid deployment of electric 
vehicles in different markets, and the development of new infrastructure to support these electric 
vehicles. One of their solutions is via a network of battery switch stations that uses a system to switch 

                                                      
86

  http://www.gov.im/lib/docs/mea/general/electricvehicletariffleafletmarc.pdf 
87

  http://online.wsj.com/article/SB124223719358315997.html  

http://www.gov.im/lib/docs/mea/general/electricvehicletariffleafletmarc.pdf
http://online.wsj.com/article/SB124223719358315997.html
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new batteries for depleted ones. The switching process takes less time than a stop at a conventional 
petrol/diesel refuelling station and the driver and passengers may remain in the car throughout.

88
 

It is hoped that battery-swapping technology could overcome key concerns associated with EVs, such 
as their reliance on frequent long stops for recharging. It would also give drivers the ability to use their 
car at anytime and not wait for it to recharge, so they have similar usage flexibility as drivers of 
conventional vehicles. 

This technology is also seen as very flexible towards the grid. According to Better Place the impact of 
battery charging on the electricity grid can be managed by co-ordinating charge spots so that the 
charging needs of customers are met within network capacity constraint. 

At the moment there are a range of challenges which need to be overcome before battery switching 
enters the mainstream. Battery swap is designed to be an easy, simple process which should take a 
matter of minutes. However, manufacturers have not standardised battery access, attachment, 
location, dimension or type. Therefore, agreements and collaboration between switching stations and 
manufacturers need to be in place for this to work efficiently. Another challenge will be to ensure 
stations hold sufficient battery stocks, which can be an issue early on when there is uncertainty 
surrounding the uptake of electric vehicles.  

 

 Electric vehicles summary 9.6

Indications are that in the short term, to 2015 or perhaps 2020, the small numbers of EV and PHEV 
likely to be purchased in the Isle of Man mean that no particular measures need to be taken to 
compensate for any increased load on the grid. Rather, the IoM Government and MEA should 
investigate available technologies such as intelligent metering to determine a way forward to better 
administrate and manage the demand as it increases, negating the need to increase generation or 
supply capacity.  By 2025 the impact of EV charging on Island electricity demand could be significant 
enough to make demand management measures desirable. 

It is recommended that as EVs/PHEVs penetrate the transport market on the Island, monitoring 
programmes should be carried out to assess and characterise how consumers use their vehicles, in 
order to promote the best infrastructure capable of taking on the extra grid load with the least amount 
of disruption to the current system. 
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  http://www.betterplace.com/the-solution-switch-stations  

http://www.betterplace.com/the-solution-switch-stations
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10 Attributes and viability 

“Understanding how viable each of the energy options is in the context of the Isle of Man 
can help determine priorities for the development of a renewable energy strategy” 

This Section assesses the attributes and viability of each option.  It establishes the levelised 
cost for energy generation and energy conservation measures, and presents these on a cost 
resource curve.  It provides a barrier assessment for the development of new renewable and 
low carbon options and assesses the carbon benefits they could bring to the Isle of Man.  It 
reviews the visual impact of these measures and concludes by presenting a multi-criteria 
analysis that brings together the wide range of factors affecting the attractiveness of each 
measure.  This multi criteria analysis provides a ranking of the measure, which can serve as 
a priority order for a future renewable strategy for the Island. 

 Economics 10.1

10.1.1 Levelized energy costs 

Levelized cost calculations 

A spreadsheet model was developed to calculate the levelized energy costs for all of the technologies 
considered. The levelized cost provides an economic assessment of the cost of each technology 
considered, by taking account of discounted costs over the lifetime of the technology and the 
discounted electricity generation. It includes the initial capital expenditure, the operations and 
maintenance cost and the cost of fuel. This enables a cost comparison to be made across different 
technologies producing the same energy type i.e. those producing electricity and those producing 
heat. 

Model inputs 

The capital expenditure of each technology was input into the model. If construction would not be 
completed in a single year, the capital expenditure was evenly spread across the period of 
construction and discounted accordingly

89
. Operating expenditure started after the first year of 

construction and generation commenced after construction was complete. 

The operating costs and energy produced were discounted over the lifetime of the technology at a 
standard discount rate of 10%, applicable to private sector investment. To assess sensitivity a 
levelized cost was calculated also calculated at a 15% discount rate.  A consistent annual energy 
production was considered across the lifetime of the technology. This is then discounted in the 
levelized energy cost calculations. 

With these inputs to the model, which are shown in the following tables, the levelized energy costs 
were calculated as the Net Present Value of total capital costs and annual operating costs (£))/ Net 
Present Value of the annual energy generation (MWh) over the life of the project. The levelised 
energy costs can therefore be considered as the income required for the technology to break even for 
each plant, based on the assumptions in the model and the discount rate chosen.  

Outputs 

For each technology a cost of energy in pence per kWh electricity or pence per kWh heat was 
calculated. These are shown in the Tables 10-1 to 10-5 on the following pages for large scale 
renewables and for small scale renewables.  
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  Decommissioning costs were not included in the assessment 
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Reference unit cost for combined cycle gas turbine (CCGT) 

In order to put into context the levelised unit costs of generation that have been derived for the 
renewable technologies in this study, an equivalent cost for new build CCGT generation has been 
determined.  The current dominant generating plant is the Pulrose CCGT so for illustrative purposes 
the calculation has assumed a scale (82MWe) and operating regime the same as that plant, not least 
because it enables the use of actual operating cost data applicable to the Island.  The unit cost 
derived for CCGT may therefore be loosely considered as the lifetime cost for a new plant, as 
opposed to an equivalent new renewable project.  It is not a marginal cost saving from the avoided 
use of the existing plant, in a case where CCGT generation were to be displaced by new renewable 
generation. 

The capital cost for a new CCGT is based on a S106B 64.3MW net plant output, which is quoted as 
US$51,256,800 in Gas Turbine World 2009 Handbook Vol.27.  Assuming an exchange rate of 0.63$/£ 
this price is £32,291,784, however this is for turnkey equipment only.  An additional 20% increment is 
considered appropriate to cover construction, project management and connection to the existing gas 
supply network (which has sufficient capacity to supply a new CCGT).  The cost per kW installed for 
this 64.3MW plant would therefore be £603/kW.  For an 82MWe plant, as Pulrose, the capital cost 
would correspond to about £49,400,000. 

For operating costs, figures supplied by the MEA are used.  MEA forecast a marginal (fuel) cost of 
generation cost for 2010/11 of about £46/MWh and a full operating cost (including staff, operating, 
maintenance costs etc) of around £60/MWh – the additional £14/MWh fixed operating cost being 
derived in relation to the amount of electricity generated by the plant to meet Island demand, i.e. 
excluding exports.  MEA have advised that generation figures for 2008/9 and 2009/10 are broadly 
applicable going forward, because the anticipated future operating regime was also in place in those 
years.  The plant currently operates to meet Island demand, as a minimum, but also to generate 
additional power for export where this allows the cost effective maximisation of the plant‟s thermal 
efficiency.  

The average generation in 2008/9 and 2009/10 from Pulrose CCGT was 486,100MWh and the 
average export of Island power was 107,600MWh (for the analysis it is assumed that all of this comes 
from Pulrose CCGT, which is reasonable because generation from the Island‟s diesel generators is 
small in relation to total exports), with amount generated for Island consumption being 378,500MWh.  
On this basis the fixed element of operating cost is £5,299,000 p.a. and, for total generation of 
486,100MWh the variable element is £22,359,000 p.a., giving a total of £27,658,000 p.a. 

For the levelised unit cost of generation calculation, a three year construction and commissioning time 
and a 25 year operating life are assumed.  Using these and the above figures the unit cost of 
generation at a 10% discount rate is 6.93p/kWh and at 15% discount rate is 7.51p/kWh. 

Figures shown in the tables below are for each application, not all total potential applications. 
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Table 10-1: Large Scale Renewable Energy Technology Parameters for electricity generation 

Large Scale Renewables 
(electricity) 

Capacity 

(MW) 

Annual energy 
output 

(MWh/y) 

Years for 
construction 

(years) 

Operating Life 

(years) 

Capex 

(£M) 

Opex 

(£k/year) 

Unit cost of generation (p/kWh) 

10% discount     15% discount 
rate                      rate 

Offshore wind*         

Zone 1 (17.5km to grid) 518.4 1,402,000 3 20 1,629.81 51,840 19.6 26.3 

Zone 2 (18km to grid) 518.4 1,051,000 3 20 1,643.26 51,840 26.1 35.1 

Zone 3 (15.5km to grid) 500 1,752,000 3 20 1,947.96 50,000 17.7 24.1 

Zone 4 (23.5km to grid) 1000 3,504,000 4 20 3,841.40 100,000 18.3 25.5 

Onshore wind         

Ballacooiley 10 19,425 1 20 13.98 / 14.87** 459 10.8/ 11.4** 13.9/ 14.6** 

Beary Mountain 10 27,260 1 20 13.87/ 14.49** 459 7.7/ 7.9** 9.8/ 10.2** 

Dalby Mountain 10 24,704 1 20 14.08/ 15.19** 459 8.6/ 9.1** 11/ 11.7** 

Gordon 10 24,704 1 20 13.85/ 14.41** 459 8.4/ 8.7** 10.8/ 11.2** 

Keppel Gate 10 27,260 1 20 14.06/ 15.13** 459 7.7/ 8.2** 9.9/ 10.6** 

Snuff the Wind 10 19,425 1 20 13.92/ 14.65** 459 10.8/ 11.2** 13.8/ 14.4** 

Jurby 10 16,715 1 20 13.83/ 14.36** 459 12.5/ 12.8** 16/ 16.5** 

Cronk 10 16,715 1 20 14.21/ 15.62** 459 12.7/ 13.7** 16.3/ 17.7** 

AD*** 0.22 1,434 1 20 1.26 113 13.1 14.9 

Wave 30 21,800 2 20 99 4,950 78.7 100.7 

Tidal current 4.3 18,200 1 20 184.90 9,200 49.8 62.9 

Tidal Lagoon 40 90,460 3 40 246.56 9,100 43.0 60.8 

* Offshore wind farms connected to Isle of Man grid access point. Cabling costs from http://www.bis.gov.uk/files/file47242.pdf 

** For onshore wind, capital expenditure estimated for overground cabling and for underground cabling. Cabling costs from http://www.bis.gov.uk/files/file47242.pdf 

*** AD costs for electricity and heat are separated using the methodology recommended by Defra Greenhouse Gas Company Reporting Guidelines 

  

http://www.bis.gov.uk/files/file47242.pdf
http://www.bis.gov.uk/files/file47242.pdf
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Table 10-2: Large Scale Renewable Energy Technology Parameters for heat generation 

Large Scale Renewables 
(Heat) 

Capacity 

(MW) 

Annual heat 
output 

(MWh/y) 

Years for 
construction 

(years) 

Operating Life 

(years) 

Capex 

(£M) 

Opex 

(£k/year) 

Unit cost of generation (p/kWh) 

10% discount 
rate 

15% discount 
rate 

District heating 60 17,800 3 30 10.16 421.0 9.6 11.7 

Biomass (Medium scale) 1 2,628 1 15 0.31 80.9 4.6 5.1 

Biomass (Large scale) 2 12,264 1 15 0.55 350.4 3.4 3.6 

AD* 0.22MWe 1,205 1 20 1.26 113.0 6.5 7.4 

* AD costs for electricity and heat are separated using the methodology recommended by Defra Greenhouse Gas Company Reporting Guidelines 

Table 10-3: Small Scale Renewable Energy Technology Parameters for electricity generation 

Small Scale Renewables 
(Electricity) 

Capacity 

(kW) 

Annual energy 
output 

(MWh/y) 

Years for 
construction 

(years) 

Operating Life 

(years) 

Capex 

(£k) 

Opex 

(£k/year) 

Unit cost of generation (p/kWh) 

10% discount     15% discount 
rate                      rate 

Solar PV (Residential) 3 kWp 2.55 1 20 18.0 N/A 82.9 112.7 

Solar PV (Public sector 
e.g. school) 

10 kWp 8.5 1 20 44.0 N/A 60.8 82.7 

Micro wind (Small) 5 8.76 1 20 25.0 0.5 39.2 51.3 

Micro wind (large) 25 52.56 1 20 125.0 2.5 32.7 42.8 

Small-scale Hydro         

A2 370 1,621 2 30 1,850.9 37.0 16.6 22.2 

B2 84 368 2 30 588.0 11.8 23.3 31.2 

C2 21 92.4 2 30 147.7 3.0 23.3 31.2 

D2 134 589 2 30 672.0 13.4 16.6 22.2 

Fish Hatchery 56 245 2 30 392.0 7.8 23.3 31.2 

Ballure 23 102 2 30 161.0 3.2 23.3 31.2 

Ballagawne WTW 10.8 47.3 2 30 75.6 1.5 23.3 31.2 

Micro CHP*         

Leisure 50 300 1 15 50.0 67.0 13.6 13.9 
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Small Scale Renewables 
(Electricity) 

Capacity 

(kW) 

Annual energy 
output 

(MWh/y) 

Years for 
construction 

(years) 

Operating Life 

(years) 

Capex 

(£k) 

Opex 

(£k/year) 

Unit cost of generation (p/kWh) 

10% discount     15% discount 
rate                      rate 

Hotels 30 178 1 15 36.0 40.4 14.0 14.5 

Large guest houses 20 119 1 15 24.0 27.0 14.0 14.5 

Healthcare 20 119 1 15 24.0 27.0 14.0 14.5 

Residential care homes 20 119 1 15 24.0 27.0 14.0 14.5 

Colleges of further/higher 
education 

30 178 1 15 36.0 40.4 14.0 14.5 

Commercial offices 20 119 1 15 24.0 27.0 14.0 14.5 

Secondary education 30 178 1 15 36.0 40.4 14.0 14.5 

Retail 50 300 1 15 50.0 67.0 13.6 13.9 

* CHP costs for electricity and heat are separated using the methodology recommended by Defra Greenhouse Gas Company Reporting Guidelines.  Using this methodology, 1/3 of the costs are 
associated with the heat output and 2/3 are with the electricity output. 

 

Table 10-4: Small Scale Renewable Energy Technology Parameters for heat generation 

Small Scale Renewables 
(Heat) 

Capacity 

(kW) 

Annual energy 
output 

(MWh/y) 

Years for 
construction 

(years) 

Operating Life 

(years) 

Capex 

(£k) 

Opex 

(£k/year) 

Unit cost of generation 
(p/kWh) 

10% discount     15% discount 
rate                      rate 

Biomass (Small scale) 200 525.3 1 15 73.6 16.5 5.0 5.5 

Biomass (Domestic) 15 26.3 1 15 7.92 2.1 11.8 13.0 

ASHPs 8 12 1 20 8.0 0.8 14.8 17.7 

GSHPs 8 12 1 20 9.6 0.6 14.5 17.9 

Solar Thermal 
(Residential) 

2.6 1.8 1 20 4.16 0.02 22.6 32.4 

Solar Thermal 
(Commercial) 

32 19 1 20 41.60 0.5 23.0 32.2 

Micro CHP*         

Leisure 50 480 1 15 50.00 67.0 6.8 7.0 
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Small Scale Renewables 
(Heat) 

Capacity 

(kW) 

Annual energy 
output 

(MWh/y) 

Years for 
construction 

(years) 

Operating Life 

(years) 

Capex 

(£k) 

Opex 

(£k/year) 

Unit cost of generation 
(p/kWh) 

10% discount     15% discount 
rate                      rate 

Hotels 30 288 1 15 36.00 40.4 7.0 7.2 

Large guest houses 20 192 1 15 24.00 27.0 7.0 7.2 

Healthcare 20 192 1 15 24.00 27.0 7.0 7.2 

Residential care homes 20 192 1 15 24.00 27.0 7.0 7.2 

Colleges of further/higher 
education 

30 288 1 15 36.00 40.4 7.0 7.2 

Commercial offices 20 192 1 15 24.00 27.0 7.0 7.2 

Secondary education 30 288 1 15 36.00 40.4 7.0 7.2 

Retail 50 480 1 15 50.00 67.0 6.8 7.0 

* CHP costs for electricity and heat are separated using the methodology recommended by Defra Greenhouse Gas Company Reporting Guidelines.  Using this methodology, 1/3 of the costs are 
associated with the heat output and 2/3 are with the electricity output. 

Table 10-5: Domestic Energy Efficiency Parameters 

Energy Efficiency Measures 
Annual energy savings 

 (kWh/y) 

Operating Life 

(years) 

Capex 

(£) 

Unit cost of generation (p/kWh) 

10% discount                 15% discount 
rate                                 rate 

Loft Insulation 2160 40 500 2.4 3.5 

Cavity Wall Insulation 1500 40 500 3.4 5.0 

Solid Wall Insulation 2250 40 4000 18.2 26.8 

Double Glazing 1200 30 3000 26.5 38.1 

Draught Proofing 720 10 200 4.52 5.5 

Boiler Upgrade 3000 15 1700 7.45 9.7 

Heating Controls 1200 15 250 2.74 3.6 

All Space Heating measures* 
   

9.13 12.37 

Hot Water Use 495 15 100 2.7 3.5 

Lighting 185 5 58 8.3 9.4 
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Energy Efficiency Measures 
Annual energy savings 

 (kWh/y) 

Operating Life 

(years) 

Capex 

(£) 

Unit cost of generation (p/kWh) 

10% discount                 15% discount 
rate                                 rate 

Appliances 202 10 179 14.4 17.7 

* Assuming 75% effectiveness for interaction 

Table 10-6: CCGT Parameters 

 Capacity 

(MW) 

Annual 
energy output 

(MWh/y) 

Years for 
construction 

(years) 

Operating 
Life 

(years) 

Capex 

(£M) 

Opex 
(including fuel) 

(£M/y) 

Unit cost of generation (p/kWh) 

 

10% discount 
rate 

15% discount 
rate 

New build CCGT 82 486100 3 25 49.45 27.66 6.9 7.5 
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10.1.2 Cost curves 

Two separate cost curves have been developed. One curve considers technologies relating to heat 
production or conservation (see Figure 10-1). The second curve considers technologies relating to 
electricity production or conservation (see Figure 10-2).  Note that offshore wind is not included in the 
cost curve graphs because the output is so large that it would distort the view of the other 
technologies by placing them within a very narrow range.  Also, offshore wind would generate 
electricity for export rather than Island consumption so is not directly comparable with other 
technologies. 

On the graph, each technology is represented by a separate rectangle. The vertical axis shows 
levelized cost in p/kWh of that technology and the horizontal axis the annual energy production (or 
reduction) in GWh/y. The width of each rectangle is the technology‟s generation potential, the height 
is its unit cost and the area is its total cost. 

Those technologies drawn to the left of the vertical axis, represent technologies resulting in a 
reduction in the amount of energy to be generated compared with business as usual. Those to the 
right of the vertical axis represent and increase in the amount of energy from business as usual. 

The technologies are ordered from the most cost effective (i.e. lowest cost per kWh) to the least cost 
effective (i.e. highest cost per kWh). Those technologies that are furthest from the axis are the most 
expensive. By ordering in this manner, the viewer can see the increase in the amount of generation 
available or energy reduction possible at different cost levels. 
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Figure 10-1: Cost curve for heat production/conservation 
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Figure 10-2: Cost curve for electricity conservation / renewable electricity production (showing CCGT costs for comparison) 
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10.1.1 The economics of offshore wind 

A key element to the economic case for large scale offshore wind for the Isle of Man is the revenue 
that it could receive for export of the energy to the UK.  The UK has adopted stretching renewable 
energy targets under commitments made within the EU (Directive 2009/28/EC on the promotion of the 
use of energy from renewable sources)

90
.  The directive requires Member States to develop domestic 

renewable energy generation, make use of what are called cooperation or flexibility mechanisms, or a 
mixture of both, in order to achieve these targets. 

The flexibility mechanisms can take the form of statistical transfers between Member States, joint 
projects between Member States, joint projects with third countries or joint support schemes between 
Member States.  It is the third of these that is of interest for the Isle of Man.  Joint projects with third 
countries must be new projects and only the electricity that is consumed in the EU through a physical 
interconnector can count towards the target. 

In accordance with that Directive, all Member States have submitted documents giving their forecast 
of the expected use they will make of the flexible mechanisms contained in the Directive

91
.  In the 

UK‟s case it forecasts the need to use cooperation mechanisms to a small degree up to 2016 in order 
to meet its 15% 2020 reduction target.  From the Isle of Man‟s point of view, these timescales will be 
too short, and the level of need for such credits too uncertain for any firm views to be formed on a 
level of incentive that could be assured.  However, what is important is that the wider international 
framework is moving towards flexible mechanisms as a means to achieve renewable targets, and 
therefore this must be an opportunity for the Isle of Man to secure an additional income for the export 
of renewable energy, however difficult to quantify it may be. 

In its 2009 Renewable Energy Strategy
92

, the UK Government concluded that it would set out to meet 
its target domestically, but that it would be open to using flexible mechanisms if required.  It stated 
that it would consult on changes to the Renewables Obligation (RO) to allow outside projects to be 
incentivised.  In its subsequent response to the RO consultation the Government acknowledged 
stakeholder concerns over imports and decided to postpone any opening up of the RO to such 
projects, and its discussion of the subject suggests that if it did subsequently allow projects, there 
could be limits to the amount of electricity that could receive an incentive and the level of that 
incentive.  A more recent consultation on the RO legislation for 2011 was silent on the question of 
opening up the mechanism. 

Renewables Obligation Certificate (ROC) prices are currently around £50
93

, and offshore wind 
receives 2ROCs per MWh.  Wholesale electricity prices in the UK have been around £40/MWh.  
Together therefore the income would be about £140/MWh or 14p/kWh.  It is clear that the current 
level of ROC incentive would not be sufficient to deliver a 10% return based on the figures we have 
derived, but could be close to making the project viable, especially if ROC prices rise and technology 
costs decline.  There has also been recent discussion to the possibility of expanding the UK Feed-in 
Tariff scheme to generating sources of large sizes, potentially without an upper cap.  The same points 
regarding overseas projects would likely apply, and it may be that the more guaranteed return 
structure of FITs would mean a lower level of incentive than for ROCs.  Nevertheless, the potential for 
incentives for export of offshore wind to the UK remain, although it seems likely that it will be some 
years before any firm commitment is made from the UK Government. 

 

                                                      
90

 http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:140:0016:0062:en:PDF 
91

 http://ec.europa.eu/energy/renewables/transparency_platform/doc/0_forecast_summary.pdf 
92

 
http://www.decc.gov.uk/assets/decc/What%20we%20do/UK%20energy%20supply/Energy%20mix/Renewable%20energy/
Renewable%20Energy%20Strategy/1_20090717120647_e_@@_TheUKRenewableEnergyStrategy2009.pdf 

93
 http://www.e-roc.co.uk/trackrecord.htm 
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 Barriers assessment 10.2

The renewable technology options considered in this project all have barriers to deployment, to some 
extent, and when applied to the Isle of Man will be specific to the local circumstances.  These barriers 
are often the most significant factors affecting development prospects or take-up rates, therefore an 
approach has been developed to rank and compare the barriers across the technologies. 

The approach firstly involved defining a scoring system and providing an initial view of barriers from 
within the project team.  The barriers were then reviewed and scored during a workshop with Isle of 
Man government officials and other industry stakeholders during a workshop held on the Island on 8

th
 

July 2010.  Subsequently the scoring values have been reviewed to establish what is judged to be a 
fair reflection of all comments and opinions expressed.  Inevitably opinions do vary and within the 
workshop different scores were attributed by stakeholders for the same barriers.  As such it must be 
considered a subjective view, and only a guide as to the level of barriers to development for each 
technology. 

The scoring system was as follows: 

1. Minor barrier, overcome for example by small design/engineering measures, refinement to 
siting or community engagement.  Expected to have little impact on chance of delivery, 
project costs or timescales. 

2. Modest barrier, overcome for example by minor development of supporting infrastructure, 
skills base or industrial capability, modest design/engineering changes, minor mitigation 
measures.  Factor providing small but significant risk to project returns. Expected to have 
small impact on the chance of delivery, possibly small increase in costs, possible small 
increase in project timescales (~few months) 

3. Moderate barrier, presenting significant risks to design/scale/location.  It is likely that project 
could proceed, but potentially with significant re-design/scaling down.  Moderate risk that 
technology does not deliver to its potential. May involve proactive and protracted stakeholder 
engagement.  May involve modest development of Island infrastructure/skills/industries to be 
able to deliver.  Possibly significant mitigation measures.  Small risk on the chance of delivery 
but moderate risk on project returns and timescales (e.g. 6 months – 1 year). 

4. Large risk, with a significant risk to design/scale/location that have a moderate/high threat to 
the economic viability of the option. Significant risk that technology does not deliver to its 
potential. It would require significant mitigation measures, extensive infrastructure 
development or major changes to the industrial capabilities on the Island.  Planning 
consent/political approval risks are high and the likelihood of an extended approval process, 
possible several years, is high. 

5. Very Significant barrier, with high risk that planning consent/political acceptance of project 
would not be achieved, potentially insurmountable design/engineering concerns or which 
could have at least a factor of 2 increase in costs.  High risk that technology does not deliver 
to its potential. Possibility the project could not proceed, or could do so with delays of many 
years. 

It should be noted that this is an indicative starting point for the ranking, but within a fast moving 
workshop environment it is inevitable that participants will adopt a more intuitive 1-5 ranking of 
technologies. 

The following characteristics were scored for each technology: 

 Technically available resource 

 Physical constraints 

 Environmental constraints 

 Economic constraints 

 Deployment constraints 

 Legislative constraints (where applicable) 
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The ranking was carried out for two deployment timescales; less than 10 years and greater than 10 
years.  The full results are shown in Appendix 16 and the average score for each is shown in Figure 
10-3. 

Figure 10-3: Technology barrier scoring results 

 

The overall results show a number of features.  Firstly, it is clear that large scale marine technologies 
do not score well, although modest improvements may be expected in the longer term, as these 
technologies mature.  At the other end of the spectrum, smaller heat options, namely biomass, solar 
thermal and micro CHP do score well, principally because the barriers for deployment of smaller 
equipment within existing developments are lower.  Heat pumps score a little less well than these 
technologies.  Regarding the remaining electricity generating options, small hydro, micro wind and AD 
(which incorporates CHP) do not score as well as onshore and offshore wind, even though on an 
individual project basis they may be easier to deploy. 

This assessment is used, together with the Multi Criteria Analysis (see Section 10.5), to determine a 
prioritised list of technologies to be recommended for taking forward by the Isle of Man. 

 Carbon footprint 10.3

The renewable technology options described in this report could make a significant beneficial 
difference to the greenhouse gas emissions of the Island.  Total emissions on the Island were around 
730ktCO2e

94
 in 2008.  Of this, about 200ktCO2e arose from power generation, 40ktCO2e from 

commercial / industrial combustion and 190ktCO2e domestic combustion.  Most of the remainder 
relates to transport, land use, land use change and agriculture. 

The approach to assessing the carbon that could be saved from the adoption of renewable options is 
to assume an avoided emission intensity of 0.43tCO2e / MWh electricity generated.  This is both 
broadly representative of the current grid mix, and also of CCGT generation.  Heat generation is 
assumed to avoid natural gas use from a boiler operating at 80% thermal efficiency.  CHP is assumed 
to operate from natural gas with a power efficiency of 30% and a heat efficiency of 50%.  Heat pumps 
assume a COP of 3 (averaged across ASHP and GSHP). 

All technologies for on-Island consumption have been assessed, since these will have the benefit of 
reducing domestic emissions.  Offshore wind has not been included as it is assumed to generate 
electricity that is exported to the UK and therefore has no impact on the carbon footprint of the Isle of 
Man.  The results are shown in Table 10-7. 

                                                      
94
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Table 10-7: Potential carbon savings from renewable generation options 

  Technology 
Energy generated (MWh/year) 

Carbon saved (tCO2e / year) 
Electricity Heat 

Onshore Wind (2 most 
favoured 10MW farms) 

54,520 
 

23,444 

Tidal Current 18,180 
 

7,817 

Tidal Lagoons 90,460 
 

38,898 

Wave 21,760 
 

9,357 

Biomass Domestic 
 

44,150 10,150 

Biomass Small scale 
 

21,024 4,833 

Biomass Medium scale 
 

15,768 3,625 

Biomass Large scale 
 

36,792 8,458 

AD 1,434 1,205 903 

Solar PV 298 
 

128 

Solar Thermal 
 

740 220 

Small Wind Domestic 1,752 
 

753 

Small Wind Commercial 2,190 
 

942 

Heat Pumps (air & ground) 
 

56,261 4,870 

Small CHP (<50 kWe) 14,995 24,192 2,140 

District Heating 
 

17,800 4,092 

Small Hydro 2,208   949 

Overall, Table 10-7 highlights the importance large scale electricity generation as options to deliver 
the most significant carbon savings.  The table reflects the higher overall carbon intensity of delivered 
electrical energy as compared with heat. 

 Visual impact  10.4

10.4.1 Policy background 

Visual impact is an area of public concern for development in general and for wind farms in particular.  
Hence planning regulations often include visual impact as a criterion that will influence local plans and 
the assessment of specific planning applications. 

The planning system in the Isle of Man is in a period of transition, with much work underway to update 
the key planning documents.  Hence is it necessary to refer to the existing documents, which remain 
in force, and to consider new documents that are in preparation.   

The 1982 Development Plan sets out Areas of High Landscape Value (AHLV).  These are shown 
shaded darker green in the Figure 10-4.  Policy 2 of the 2007 Strategic Plan notes that: 

Policy 2: The present system of landscape classification of Areas of High Landscape or 
Coastal Value and Scenic Significance (AHLV’s) as shown on the 1982 Development 
Plan and subsequent Local and Area Plans will be used as a basis for development 
control until such time as it is superseded by a landscape classification which will 
introduce different categories of landscape and policies and guidance for control therein. 
Within these areas the protection of the character of the landscape will be the most 
important consideration unless it can be shown that:  

(a) the development would not harm the character and quality of the landscape; or  

(b) the location for the development is essential. 

Hence the 1982 AHLV designations remain in force. 



 Renewable energy sustainability study – impacts and opportunities for the Isle of Man 

 

AEA in Confidence Ref: AEA/ED46657/Issue Number 1  119 

In terms of protected landscapes, the Key Diagram shows diagrammatically the areas currently 
covered by the 1982 Development Plan designation Areas of High Landscape or Coastal Value and 
Scenic Significance. Reference is made in the Environment Chapter to the work underway on an 
Island-wide Landscape Character Assessment which will eventually replace the 1982 Development 
Plan designations. In the meantime, these will remain in full force and effect and form the basis for the 
detailed policies in Chapter 7.  

Figure 10-4: Key Diagram – Showing Areas of High Landscape Value (AHLV) 
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The Strategic Plan includes some consideration of renewable energy developments.  There is one 
specific policy: 

Energy  

Policy 4: Development involving alternative sources of energy supply, including wind, 
water and tide power, and the use of solar panels, will be judged against the 
environmental objectives and policies set out in this Plan. Installations involving wind, 
water and tide power will require the submission of an EIA.  

Within the main text of the Strategic Plan section 12.2.9 clarifies the treatment for renewable energy 
developments: 

“….proposals for alternative or renewable energy sources must be given similar scrutiny 
to other development proposals and not a lower test on the grounds that they are more 
environmentally friendly in energy terms.“ 

Hence the policies that apply to other types of development may be applied to renewable energy 
developments.  Visual impact is discussed in several sections of the Strategic Plan, in relation to 
advertising, woodlands, housing, green spaces, airports, communication links, mineral workings and 
waste. 

Some of these visual impact concerns are very specific to the type of development and hence are 
less relevant to renewable energy. 

Two examples of the more relevant policy include: 

Policy 42: New development in existing settlements must be designed to take account of 
the particular character and identity, in terms of buildings and landscape features of the 
immediate locality. Inappropriate backland development, and the removal of open or 
green spaces which contribute to the visual amenity and sense of place of a particular 
area will not be permitted. Those open or green spaces which are to be preserved will be 
identified in Area Plans. 

On communication masts the Strategic Plan has a specific policy: 

Infrastructure  

Policy 3: A balance must be struck between the need for new, evolving communications 
systems to satisfy residential and business demand and the impact that the necessary 
infrastructure will have upon the environment. Measures which may help to achieve a 
satisfactory balance will include a presumption against visually intrusive masts in 
sensitive landscapes, the encouragement of mast sharing by different operators, and the 
removal of redundant infrastructure. Exceptions to this policy would need to demonstrate 
a strategic national need, which cannot be otherwise secured by mast sharing or 
alternative locations.  

Taking Infrastructure Policy 3 and Energy Policy 4 together suggests that the policy would preclude 
development of wind turbines in AHLVs.  Importantly, however, General policy 3, Part g sates: 

General Policy 3, part (g): Development will not be permitted outside of those areas 
which are zoned for development on the appropriate Area Plan with the exception of: 
….development recognised to be of overriding national need in land use planning terms 
and for which there is no reasonable and acceptable alternative”. 

This is an important part of policy since it suggests that developments necessary to meet national 
policy commitments could be considered as to be of overriding national need and hence could be 
permitted outside of development zones. 

10.4.2 Visual impact assessment 

A full visual impact assessment would require details of the specific size and location of the 
renewable energy project.  For this strategic assessment these details are not available and this level 
of assessment is not appropriate.  Hence a high level assessment has been undertaken, taking the 
generic characteristics of the technologies and the possible deployment locations into account. 

Table 10-8 starts this high level assessment by setting out the degree of visual impact – on a relative 
basis of High/Medium/Low/Zero. 
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Table 10-8: Categorisation of Visual Impact – by Technology 

Technology Nature of Visual Impact 
Technology 

Impact Level 

Offshore Wind Large areas occupied by turbines offshore Medium 

Onshore Wind Medium areas occupied by turbines High 

Tidal Current Turbines largely underwater Low 

Tidal Lagoons Structure of lagoon visible offshore Medium 

Wave Devices offshore on surface of water Low 

Biomass Domestic Boiler inside, minimal impact Zero 

Biomass Small scale Boiler inside, fuel store outside Low 

Biomass Medium scale Boiler inside, fuel store outside Low 

Biomass Large scale New buildings for boiler & fuel store Medium 

AD Materials handling, biogas tanks Medium 

Solar PV Roof mounted panels Low 

Solar Thermal Roof mounted panels Low 

Small Wind Domestic On farms on masts up to 10m Low 

Small Wind Commercial On masts up to 20 m Medium 

Heat Pumps (air & ground) Largely within buildings Low 

Small CHP (<50 kWe) Within building Zero 

District Heating Pipes underground, Zero 

Small Hydro Small dams, turbine house and penstock Medium 

The visual impact is influenced by the location of the renewable energy project as well as the visual 
form and scale of the equipment. 

The following maps show the locations of the envisaged offshore and onshore renewable energy 
projects.  These are overlaid on the 1982 map of Areas of High Landscape Value (AHLV). 

The AHLV map is not highly detailed, hence the locations of the renewable energy projects are shown 
in their approximate position.  The AHLVs are shaded in a darker shade of green; they extend all 
around the coastline and in some places they include areas far inland. 



 Renewable energy sustainability study – impacts and opportunities for the Isle of Man 

 

AEA in Confidence Ref: AEA/ED46657/Issue Number 1  122 

Figure 10-5: Location map – offshore renewable energy locations 

 

As the AHLVs are all land based none of the offshore renewable energy developments foreseen are 
within an AHLV.  However the offshore wind farms will be visible from the coastline and hence from 
areas within the AHLV.  This is not a key planning issue as the AHLV designation only affects 
development in the AHLV itself. 

The array of wave energy devices is some distance from the coastline and hence in practice will 
present zero visual impact. 
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The tidal lagoon is closer inshore and hence will be more visible for the onshore AHLV than the wave 
and offshore wind farms sites.  The ends of the lagoon structure will be on land – hence these will fall 
within the AHLV. 

The array of tidal current devices will largely be submerged and in a location as some distance from 
the shore – hence there will in practice be no visual impact from the AHLV. 

Figure 10-6: Location map – onshore renewable energy locations 

 

Table 10-9 takes the insight from these maps and shows a high level assessment of the sensitivity of 
the likely locations to visual impact. 
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Table 10-9: Categorisation of visual impact – by location 

Technology Nature of Location 
Sensitivity of 

Locations 

Offshore Wind Large areas at significant distance from the shore. Low 

Onshore Wind Sites within and without AHLV. High/Medium 

Tidal Current Medium areas at significant distance from the shore. Zero 

Tidal Lagoons Partly within AHLV and visible from AHLV. Medium 

Wave Small areas at significant distance from the shore. Zero 

Biomass Domestic In homes hence in residential areas. Zero 

Biomass Small scale In small businesses hence in built up areas. Zero 

Biomass Medium scale In large businesses hence in built up areas. Zero 

Biomass Large scale In large businesses hence in built up areas. Zero 

AD Materials handling, biogas tanks Medium 

Solar PV On homes hence in residential areas. Low 

Solar Thermal On homes hence in residential areas. Low 

Small Wind Domestic In farms hence in rural areas, some in AHLV some not. High/Medium 

Small Wind Commercial In large businesses hence in built up areas. Medium 

Heat Pumps (air & 
ground) 

In or adjacent to homes hence in residential areas. Low 

Small CHP (<50 kWe) In small businesses hence in built up areas. Zero 

District Heating In built up areas. Zero 

Small Hydro In rural areas one in an AHLV one without the AHLVs. High/Medium 

The overall visual impact is a combination of the visual characteristics of the technology and the 
visual sensitivity of the locations where the technology may be deployed. 

To assess this two separate assessments have been combined into a single score.  This multiplies 
the two individual scores – assigned values as shown in Table 10-10. 

Table 10-10: Categorisation of visual impact – by location 

Assessment Assigned Value 

High 3 

Medium 2 

Low 1 

Zero 0 

 

Hence if the technology has a medium impact in a location with low sensitivity the combined score is 
2, however if the location has a zero sensitivity the combined score will be zero. 
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Table 10-11: Overall visual impact – by technology and location 

Technology 
Technology 

Impact Level 

Assigned 
Value 

Sensitivity of 
Locations 

Assigned 
Value 

Combined 
Score 

Offshore Wind Medium 2 Low 2 4 

Onshore Wind High 3 High/Medium 2.5 7.5 

Tidal Current Low 1 Zero 0 0 

Tidal Lagoons Medium 2 Medium 2 4 

Wave Low 1 Zero 0 0 

Biomass Domestic Zero 0 Zero 0 0 

Biomass Small scale Low 1 Zero 0 0 

Biomass Medium scale Low 1 Zero 0 0 

Biomass large scale Medium 2 Zero 0 0 

AD Medium 2 Medium 2 4 

Solar PV Low 1 Low 1 1 

Solar Thermal Low 1 Low 1 1 

Small Wind Domestic Low 1 High/Medium 2.5 2.5 

Small Wind Commercial Medium 2 Medium 2 4 

Heat Pumps (air & 
ground) 

Low 1 Low 1 1 

Small CHP (<50 kWe) Zero 0 Zero 0 0 

District Heating Zero 0 Zero 0 0 

Small Hydro Medium 2 High/Medium 2.5 5 

The results of the high level combined assessment are shown graphically below: 

Figure 10-7: Combined visual impact scores 

 

This shows that onshore wind is likely to have the highest visual impact, followed by small hydro and 
then small wind, AD, tidal lagoons and offshore wind.  Other technologies are likely to have zero or 
very limited visual impact.  
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 Multi-criteria analysis 10.5

A powerful tool to enable the ranking of technology options is the use of Multi Criteria Analysis (MCA).  
MCA involves the systematic assessment of each technology against a set of criteria using a 
quantitative scale.  The criteria are then weighted according to perceived importance, and the scores 
combined to give an overall technology score. 

Earlier sections of this report have assessed the technologies against certain factors (levelised cost, 
barriers, carbon impact and visual impact).  The purpose of the MCA is to bring each of these 
together in a way that gives an appropriate ranking to each criterion.  The MCA was developed within 
the workshop for Isle of Man government officials and stakeholders held on 8

th
 July 2010.  

Subsequent to that workshop the scoring and criteria weighting were finalised between the AEA and 
Isle of Man project teams.  The MCA criteria were broken down into those that are quantitative and 
those that are qualitative.  The criteria and their weightings are shown in Table 10-12. 

Table 10-12: Criteria and weightings for MCA 

Criteria Notes in relation to other parts of this section Weighting 

Quantitative criteria 

MW capacity Determined within the technology assessments 0* 

GWh of output 
Determined within the technology assessments.  Heat 
and electrical output were assessed together on the basis 
of energy generated 

1 

Levelised cost As assessed in the economics section of this report 2** 

Technology readiness 
level 

Determined within the technology assessments 1 

Qualitative criteria 

Public acceptability 
This was a judgement determined at the workshop, but 
reflects many of the issues in the barriers assessment 
and visual impact sections of this report 

1 

Security of supply 

Assessed within the workshop, and afterwards, based on 
an assessment of whether the energy source is 
controllable and can be relied on to contribute to meeting 
peak demand 

1 

Supply chain 

The ability of the Island to deliver this technology, divided 
into capital and operational (including fuel) aspects.  This 
assessment forms an input into the employment section 
later in this report 

1 

Environmental impacts 
Strongly reflects the corresponding parts of the barriers 
assessment 

1 

Carbon saved Uses the results of the carbon footprint assessment 1 

* It was decided to zero weight this criteria, as it correlates strongly with output 

** Given the importance of this factor it was weighted 

For each criteria, the highest ranking technology was awarded 6 points, and the lowest 1 points.  This 
then defines a scale against which the remaining technologies are judged.  All the technologies were 
assessed in this way and the total score used to define an overall ranking.  This ranking was carried 
out twice, both including and excluding offshore wind.  Offshore wind would be developed with the 
intention of exporting the power to the UK, therefore the “without offshore wind” ranking shows the 
technologies for meeting domestic needs.  The overall scores are shown in Table 10-13. 
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Table 10-13: Multi criteria analysis results 

 

 

 

MW of 

Capacity

GWh of 

Output

Levelised 

Cost

Technology 

Readiness 

Level

Public 

Acceptability

Security of 

Supply

Supply 

Chain

Environmental 

Impacts

Carbon 

Saved

Total 

Score

Highest =6 Highest - 6 Lowest = 6 Best = 6 Best = 6 Highest = 6 Best = 6 Lowest  = 6 Highest = 6

Weighting 0.0 1.0 2.0 1.0 1.0 1.0 1.0 1.0 1.0

Offshore Wind 6 6 5 6 3 1 2 4 6 38

Onshore Wind - 2 lowest cost 

10MW sites 4 4 6 6 1 2 2 4 5 36

Tidal Current 2 2 2 3 4 3 2 3 2 23

Tidal Lagoons 6 6 2 2 1 4 2 1 6 26

Wave 5 2 1 1 5 1 2 4 2 19

Biomass Domestic 5 4 5 6 6 6 6 5 2 45

Biomass Small Scale 3 2 6 6 6 6 4 5 1 42

Biomass Medium Scale 3 2 6 6 6 6 3 5 1 41

Biomass Large Scale 3 3 6 6 6 6 3 5 2 43

AD 1 1 5 6 1 6 1 2 1 28

Solar PV 1 1 1 6 6 1 1 6 1 24

Solar Thermal 2 2 4 6 6 1 6 6 1 36

Small Wind Domestic 1 1 3 6 2 1 1 5 1 23

Small Wind Commercial 2 1 3 6 3 1 1 5 1 24

Heat Pumps (air & ground) 6 4 5 6 6 4 2 6 1 39

Small CHP (<50 kWe) 2 3 4 6 6 6 2 6 1 38

District Heating 3 2 6 6 6 6 2 5 1 40

Small Hydro 1 1 5 6 6 3 1 5 1 33

Quantified Criteria Qualitative Criteria
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The scores for the technologies are presented in Figure 10-8, including the results for offshore wind. 

Figure 10-8: MCA scores for technologies 

 

 

Overall, it is clear that biomass applications score the best in this assessment.  Small non-domestic 
CHP schemes, the district heating option identified in this study and heat pumps (both ASHP and 
GSHP) perform well.  Offshore and onshore wind achieve the next highest scores. 

Solar thermal and small hydro score next, although are very modest in terms of energy generated, and 
hence carbon saved.  AD is medium to low ranking.  Of the remainder, small scale wind and solar PV 
score less well primarily because of their costs and more modest deployment potential.  Marine 
generation technologies also score low, but because of their costs and technology immaturity. 

It is important to note that of the technologies shown in the above figure, we consider tidal current, 
tidal marine and wave to be below TRL9, i.e. not at a stage for commercial deployment. 
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11 Scenarios analysis 

“Future scenarios will have an impact on the viability of the various options available to the 
Isle of Man” 

This Section contains a scenario analysis, to determine whether the renewable technologies 
would become more or less attractive under certain future scenarios.  Four scenarios cover 
the matrix of high or low (current) energy price and high or low (current) levels of energy 
efficiency.  This analysis illustrates how the case for future renewable development is 
affected by these different scenarios. 

 Scenario development 11.1

The purpose of the scenarios is to develop different views of the future.  The potential role and 
development of each renewable energy technology is then assessed in each of these futures.  This 
provides an understanding how renewable energy could develop under different views of what the 
future might hold. 

Scenarios are not intended to be projections – they deliberately stretch views of the future to 
extremes.  This helps test out how renewable energy will fare in the range of market conditions on the 
Isle of Man. 

The scenarios are a means to an end – they should help develop an understanding of how renewable 
energy could develop in the future.   Typically each scenario describes a vision of the future that is 
markedly different from the present situation and the other scenarios being considered.  This is 
deliberate – it forces open thinking about options and generates a greater spread of new ideas. 
However, it is important to recognise that scenarios do not predict the future, but that they describe 
possibilities. 

Scenario development typically uses two key variables – these set up a 4 scenario model with the 
variables ranging from High – High through High-Low and Low High to Low – Low.  Drawing on the 
previous work and previous experience of developing scenarios and the variables that can be used to 
develop them two variables were used to develop four scenarios for renewable energy.   

One of these variables is deliberately an external influence on the Isle of Man = cost of fossil fuels.  
The second variable is an internal variable = the uptake of energy efficiency on the Isle of Man.  The 
variables and hence the scenarios are intended to represent possible outcomes to 2025. 

The low energy price outcome is intended to represent the current situation, as it is considered 
unlikely that prices would fall below current levels for any sustained period of time.  Energy prices will 
rise in this situation – but only marginally above inflation.  The high energy price outcome is intended 
to represent a series of sharp increases in fossil fuel costs. 

As a reference to future energy price scenarios, we take the latest UK Department of Energy and 
Climate Change (DECC) price projections.  These forecasts are produced annually and take 
information from current studies as well as representing the best view from DECC internal modelling.  
In the latest issue, June 2010

95
, real gas prices for the central case have an annual growth rate of 

1.2% to 2020, whereas the corresponding increase in oil price is about 1.4% per annum.  In our 
methodology we take these prices as representative of the low energy price scenario – i.e. the current 
position.  The high energy price scenario would need to be materially different and we consider that 
the DECC high price scenario is appropriate for this.  In the DECC high price scenario the annual rate 
of increase of oil and gas prices is around 4% in the next few years, reducing to a rate of increase of 
3% by 2020. 

                                                      
95

 http://www.decc.gov.uk/assets/decc/Statistics/Projections/67-updated-emissions-projections-june-2010.pdf 
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Increasing fossil fuel costs will increase costs of heat and transport directly and will feed through into 
electricity process through increased gas costs.  As fossil fuel prices are traded internationally, the 
high price outcome is also experienced in the UK which in turn feeds through to UK electricity prices. 

Similarly energy efficiency is assumed not to fall from current levels, hence low energy efficiency is 
intended to represent the current situation, where high levels of efficiency are not widespread 
buildings, appliances or other energy using equipment.  In this outcome energy efficiency will continue 
to improve but at a slow, gradual, rate. 

High energy efficiency is a much more rapid improvement.  This could be driven by regulation (e.g. 
much more stringent building regulations) or through better financial returns (due to high energy prices 
or incentives).  In this outcome energy demand falls, which will reduce opportunities for some of the 
renewable energy technologies.  In our appraisal of domestic energy efficiency savings, we identified 
that in principle up to 9MWh of annual energy for space heating could be saved from current levels of 
around 12MWh per household.  As an indication, our high energy efficiency scenarios would 
correspond to the realisation of these benefits in over 20% of private households. 

Of the four scenarios developed the low energy price, low energy efficiency scenario is a continuation 
of current circumstances and trends. 

Table 11-1 provides a more detailed description of the variables and the interpretation of High and 
Low outcomes. 

Table 11-1: The two key variables for the Scenarios 

Variable High Low 

Cost of Fossil Fuels 

The Isle of Man is dependant on 
imported energy.  As a small 

consumer of energy, the Island‟s 
economy is a price taker – fully 

exposed to the risks of future price 
fluctuations. 

Costs of gas, oil and hence 
electricity rise sharply.  

Householders suffer higher bills, 
businesses fail, economic growth 

halted or reverses. 

Energy prices show modest 
increases on current levels.  Energy 

demand continues to rise with 
cheap energy costs.  New energy 

generation and distribution 
infrastructure required to match this 

demand. 

Energy Use Efficiency 

Increasing energy efficiency will 
reduce demand for all forms of 
energy, changing the need for 

supply side investments.   

A combination of attractive financial 
returns and regulatory requirements 
increase energy efficiency in homes 

& businesses.  Energy demand 
falls.  

Financial returns and regulatory 
requirements provide insufficient to 
increase energy efficiency in homes 

& businesses.  Energy demand 
increases. 

These two key variables give a four scenario map as shown below.  This outlines some of the energy 
and economic features of the four different scenarios.  



 Renewable energy sustainability study – impacts and opportunities for the Isle of Man 

 

AEA in Confidence Ref: AEA/ED46657/Issue Number 1  131 

Table 11-2: Four Scenario Map 

  Fossil fuel Prices 
  Low High 

E
n
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H
ig

h
 

ORANGE 

 Low financial incentive for energy 
efficiency as the savings and case for 
investment is weak. 

 Instead regulations or public opinion 
drive demand down 

 Consumer bills lowest  

 Energy costs are an incentive for 
inward investment 

 Lowest market incentive for renewable 
energy, requires most government 
incentive for renewable energy 

BLUE 

 Strongest market incentive for energy 
efficiency 

 Backed  by regulations 

 Lowest energy demand 

 Strong case for efficiency and renewable 
solutions.   

 Lowest energy imports 

 Renewable energy generation for export 

 

L
o

w
 

PURPLE 

 Low efficiency buildings 

 Low efficiency appliances 

 Highest energy demand  

 Weak case for efficiency and 
renewable solutions.   

 Building in long term high energy use 
in new homes etc. 

 Highest energy imports (100%). 

 

YELLOW 

 Market incentive ineffective to overcome 
barriers to EE 

 Lack of investment as other priorities 
attract funds 

 Consumer bills highest 

 Energy costs are a disincentive for inward 
investment 

 Highest incentive for renewable energy – 
but low investment 

 Would need financial support 

The prospects for the renewable energy technologies will differ under each scenario.  The impact will 
be greatest for those technologies which are closest in cost to current energy prices.  Hence 
increasing energy costs could make some technologies cost effective, bringing forward capacity 
without the need for a significant additional incentive.   

There will be a difference between the impacts for heat vs. electricity technologies.  The renewable 
heat technologies will be influenced by energy efficiency – as high levels of energy efficiency will limit 
uptake of some of these as heat demand will be less.  Energy efficiency will have a less pronounced 
impact on electricity technologies – as the interconnector can be used to sell this output into the UK 
market.  

Table 11-3 shows an overview of how the groups of technologies will fare under each scenario. 
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Table 11-3 Four Scenario Map 

  Fossil Fuel Prices 

  Low High 

E
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H
ig
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ORANGE 

Heat 

 Energy efficiency is higher and low 
prices limit the potential for renewable 
heat as demand is less.  Only the most 
cost effective heat options thrive. 

Electricity 

 Opportunities to export electricity and 
to supply local demand maintain 
growth in renewable electricity 
generation, with a focus on the most 
cost effective options. 

BLUE 

Heat 

 Energy efficiency is highest, some limit to 
the potential for renewable heat as demand 
is less.  However high prices act to 
counterbalance this.  More technologies 
cost effective. 

Electricity 

 Less electricity demand but export potential 
remains as UK prices are also high.  More 
technologies cost effective. 

L
o

w
 

PURPLE 

Heat 

 Limited renewable energy 
development – as now. 

Electricity 

 Some individual sites, motivated by 
altruism or public profile. 

YELLOW 

Heat 

 Heat demand remains high and high prices 
give the highest potential for all heat 
technologies.  The greatest number of 
technologies are effective. 

Electricity 

 Electricity demand remains high, this plus 
export potential poses no limit to 
generation.  Economics are best.  The 
greatest number of technologies are 
effective. 

A more detailed assessment of the prospects of the individual technologies is given in the following 
tables.  A four level assessment for each is given – using the legend shown below.  Each technology 
is assessed under each scenario. 

Table 11-4: Legend for Technology Assessment in Each Scenario 

Strong Growth  

Moderate Growth  

Low Growth  

Limited Growth  

As described above the economics of the different technologies will influence how they perform under 
each scenario.  Table 11-5 shows the levelised cost for each technology, grouped as electricity or heat 
with the most expensive at the top and the most cost effective at the bottom of each list: 

Table 11-5: Technology levelised costs 

Electricity p/kWh   Heat p/kWh 

Wave 78.7   Solar Thermal 22.6 

Solar PV 60.8   Small CHP (<50 kWe) 20.4* 

Tidal Current 49.8   Heat Pumps (air & ground) 14.5 

Tidal Lagoons 43.0 
 

Biomass Domestic 11.8 

Small Wind Domestic 39.2 
 

District Heating 9.6 

Small Wind Commercial 32.7 
 

Biomass Small Scale 5.0 

Offshore Wind 17.7   Biomass Medium Scale 4.6 
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Electricity p/kWh   Heat p/kWh 

Small Hydro 16.6   Biomass Large Scale 3.4 

AD 19.6*   
  

Onshore Wind 7.7   
  

* For the purposes of the scenarios the costs of electricity and heat from CHP have been combined. 

Table 11-6 shows the assessment of the growth potential of the different technologies under each 
scenario.  Where technologies have similar growth potential they are grouped in the same rows. 

Table 11-6: Technology growth under each scenario 

Offshore wind 

  Offshore wind will be connected directly to the UK – hence its 
development is dependant on UK market conditions and energy 

needs.  High energy prices will increase uptake.   

Onshore wind 

  
Onshore wind – similar to offshore wind but is the most cost 

effective of the electricity technologies.  So is more attractive. 
  

Tidal Current, Tidal 
Lagoons & Wave 

  
Less economic than wind – hence needs higher energy prices to 

drive this forward.  Growth in 1 scenario only. 
  

Biomass Domestic, 
Small Scale, Medium 

and Large scales 

  
Directly reduces consumer bills – hence fares best under the Yellow 

scenario. 
  

AD 

  
Middle level cost technology, growth under 2 scenarios – but limited 

to 1 site. 
  

Solar PV 

  
Expensive option hence needs high energy prices to justify 

investment. 
  

Solar Thermal 

  
Most expensive of the renewable heat technologies.  Lower growth 

potential. 
  

Small Wind Domestic & 
Commercial 

  

Expensive electricity option, hence growth limited to 1 scenario. 

  

Heat Pumps 

(air & ground) & 

Small CHP (< 50 kW) 

  
Middle level cost technology, growth under 2 scenarios – potential 

for higher growth in 1 scenario. 
  

District Heating 

  
The most cost effective renewable heat option – effective in 3 

scenarios – only 1 scheme so limits to growth. 
  

Small Hydro 

   
Middle level cost technology, growth under 2 scenarios – but limited 

to 2 sites. 
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 Conclusions 11.2

This section has developed four different scenarios to represent different ways in which the energy 
picture for the Isle of Man could develop.  A short description of each of these has been provided and 
from this the potential growth of each technology has been assessed. 

To assess the overall resilience of the different technologies to change an overall assessment is 
shown below.  Each of technologies was scored for each scenario – the maximum growth potential in 
each scenario was a 3 arrow Strong Growth assessment.  Hence a technology that had the potential 
for growth in all 4 scenarios could have a maximum score of 12 growth arrows. 

The following chart shows the number of growth arrows for each technology.  Those with 6 (biomass 
and onshore wind) show the most certain to growth as they score better across all 4 scenarios.  Those 
with only 1 or 2 growth arrows show potential for growth in a much more limited range of future 
markets conditions. 

Figure 11-1: Resilience of Potential Growth 
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12 Impacts of the development of 
renewable and low carbon energy 

“The development of renewable and low carbon energy options on the Isle of Man will have 
an impact in a number of areas” 

This Section considers the impacts of the renewable and low carbon energy measures 
identified in this report.  Specifically it considers impacts on energy prices, employment and 
reviews models for community investment. 

 Impact on energy prices 12.1

The technology options identified in the present report could, to varying degrees, increase the price 
paid for energy by consumers.  In addition, the increased cost of renewables could be viewed as an 
additional cost to the Island‟s economy, albeit this needs to be counterbalanced by a reduction in the 
cost of imported primary fuels.  Of course, cheaper alternative energy sources could therefore provide 
a double benefit to the Island. 

Increased energy costs impact the economy in several ways.  Firstly, it would be detrimental to those 
in fuel poverty, or near that level, in that it could directly affect the ability of a household to afford its 
energy needs.  There are no figures available regarding fuel poverty on the Isle of Man, although with 
a relatively wealthy population this may not be as great a concern as it is elsewhere.  Notwithstanding 
this, increased fuel costs can in any case be viewed as a reduction in disposable income for domestic 
consumers.  To a lesser extent, there would be an increased price for goods and services related to 
the higher energy costs necessary to provide them. 

In the commercial sector, rising energy costs can reduce profitability and be detrimental to the 
competitive position of Isle of Man enterprises in relation to those elsewhere.  This could, in the limit, 
impact on wages and employment. 

In order to examine the extent of changes in energy cost from an increased use of alternative energy 
sources, a series of simple calculations have been carried out.  In these calculations it is relevant 
whether a technology is employed by an individual consumer by choice, for either heat of electricity, or 
is a decision made centrally regarding the grid mix for electricity.  The approach for each of these 
cases is as follows: 

 Grid supplied electricity. Taking the derived unit cost of energy supply, for each technology, it 
is possible to determine the increased unit cost relative to the marginal cost of CCGT 
generation.  The increased cost associated with the amount of electricity generated from each 
technology is then converted to an average system price increase, in relation to the proportion 
of overall demand that would be met by that technology.  For example, if onshore wind costs an 
additional 3.1p/kWh, and generates 54GWh compared with a system demand of 435GWh, then 
the weighted average cost increase will be 0.38p/kWh.  This approach assumes that the price of 
electricity rises to cover the increased cost of generation. 

 Individual projects.  Any consumer-specific projects undertaken by choice can be assumed to 
result in a net financial benefit for that consumer or, even if carried out at net cost for, then for a 
wider environmental benefit.  They can therefore be assumed to be undertaken willingly and the 
cost associated with these may be less of a concern.  For these measures the increased cost is 
calculated by subtracting the price of energy supply from the unit cost of own generation, for 
both electricity and heat.  In addition, the equivalent system cost for electricity has also been 
calculated in the same way as for grid supplied measures above. 

Finally, for both types of project, the cost increase from new renewables compared with the marginal 
cost of CCGT generation can be multiplied by the generation volume to determine the net cost to the 
Island of the alternative generation options.  It is useful to also consider the net saving to the economy 
from the avoided use of imported fossil fuels.  This benefit is included within the comparison of costs, 
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but is also presented separately since the cost of energy imports is a concern for the Island.  It is 
calculated for electricity using a gas cost of 50p/therm, equal to about £17/MWh, and a thermal 
efficiency of 40%.  For heat it is assumed that gas is imported at the same cost and the average 
conversion efficiency is 80%. 

Note that for the treatment of micro CHP in the tables, we assume that 2/3 of the costs are associated 
with electricity and 1/3 with heat, in line with the treatment of emissions and Defra‟s guidance for 
company reporting of greenhouse gas emissions.  Avoided gas benefits for heat pumps assume a 
COP of 3. 

For intermittent generation (wind, wave, solar and to a lesser extent tidal) there will be additional costs 
to MEA for current thermal plant to meet system demand.  These costs have not been included in this 
calculation.  We have not calculated an avoided gas benefit for micro CHP as it would depend on the 
plant efficiency and use patterns for the installation. 

We have excluded offshore wind from this assessment because the electricity generated would be 
likely to be delivered to the GB market and not directly impact the price paid for energy delivered to 
the Isle of Man. 

The net costs for electricity are shown in Table 12-1. 

Table 12-1: Electricity cost impacts 

Technology 
Annual 

generation 
(GWh) 

Unit cost 
(p/kWh) 

Island average 
increased price 

(p/kWh) 

Total increased 
annual cost to 
IoM economy 

 (£ k) 

Avoided 
gas 

benefit 
(£k) 

Increased 
cost to 

individuals 
for own 

measures 
(p/kWh) 

Onshore Wind - 2 
lowest cost 10MW 

sites* 54 7.7 0.38 1674 2295 N/A 

Tidal Current 18 49.8 1.87 8136 765 N/A 

Tidal Lagoons 90 43.0 7.94 34560 3825 N/A 

Wave 21 78.7 3.58 15561 893 N/A 

AD 1.4 13.1 0.03 119 60 -2.53 

Solar PV 0.12 60.8 0.02 67 5 45.20 

Small Wind Domestic 1.752 39.2 0.14 606 74 23.60 

Small Wind 
Commercial 2.19 32.7 0.14 615 93 17.10 

Small CHP (<50 kWe) 15 13.6 0.31 1350 638 -2.00 

Small Hydro 2.2 16.6 0.06 264 94 N/A 

*assumes overground cabling 

The net costs for heat are shown in Table 12-2. 

Table 12-2: Heat cost impacts 

Technology 
Annual 

generation 
(GWh) 

Unit cost 
(p/kWh) 

Island average 
increased 

price(p/kWh) 

Total Increased 
Annual Cost to 
IoM economy 

 (£ k) 

Avoided 
gas 

benefit 
(£k) 

Increased 
cost to 

individuals 
for own 

measures 
(p/kWh) 

Biomass Domestic 44 11.8 0.99 2736 935 6.22 
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Technology 
Annual 

generation 
(GWh) 

Unit cost 
(p/kWh) 

Island average 
increased 

price(p/kWh) 

Total Increased 
Annual Cost to 
IoM economy 

 (£ k) 

Avoided 
gas 

benefit 
(£k) 

Increased 
cost to 

individuals 
for own 

measures 
(p/kWh) 

Biomass Small Scale 21 5.0 -0.04 -122 446 -0.58 

Biomass Medium 
Scale 16 4.6 -0.06 -157 340 -0.98 

Biomass Large Scale 37 3.4 -0.29 -808 786 -2.18 

Solar Thermal 18.5 22.6 1.14 3148 393 17.02 

Heat Pumps (air & 
ground) 56 14.5 1.81 4994 397 8.92 

AD 1.2 6.5 0.00 11 26 0.95 

Small CHP (<50 kWe) 24 6.8 0.11 292 "-" 1.22 

District Heating 17.8 9.6 0.26 715 378 4.02 

 

Many of these measures would affect all sectors of the economy similarly, or may affect different 
commercial sectors in a way that is difficult to anticipate.  For context, therefore, the net cost and 
avoided gas import figures can be compared with an Island GDP of over £2bn. 

For electricity it is clear that onshore wind has the most modest impact on energy costs for the Island 
of the larger renewable generating sources, at 0.38p/kWh in Table 12-1.  However, it is important to 
note that we have derived a range of costs for onshore wind, depending on location and method of 
connection (underground or overground cabling).  At a 10% discount rate costs vary between 
7.7p/kWh to 13.7p/kWh.  The figures shown in Table 12-1 are for the lowest cost projects.  Our 
simplified model indicates that for every 1p/kWh cost increase above the costs shown in Table 12-1 
the Island average electricity price would increase by 0.12p/kWh, so it is clear that if more expensive 
onshore wind projects were developed then the impact on electricity prices could be more significant. 

The other large centralised generating options have a significant impact on the economy, most 
noticeably the tidal options, because of their size and high levelised costs.  The smaller projects have 
a much more modest impact on the Island cost of energy, principally because of their modest size.  
With the exception of small CHP and AD though, the unit cost of the consumer is substantially 
increased over the current grid supply costs.  In general, the benefit from avoided gas imports for the 
electricity measures is more than outweighed by the overall technology cost. 

For heat, non-domestic biomass and CHP deliver a net energy cost saving to the Island and to 
individual consumers.  For the other options the total Island cost is relatively modest, but this generally 
reflects the scale of deployment of the measures. 

 Employment  12.2

12.2.1 Impact on jobs 

Investment in renewable energy is likely to create direct jobs as well as indirect jobs across the entire 
supply chain of the renewable industry including environmental monitoring, development design, 
commissioning and procurement, manufacturing, installation, project management, transport and 
delivery, and operations and maintenance.  

The employment opportunity from renewable energy is a major motivation for governments and 
economic development agencies. To understand this opportunity many studies have been 
commissioned to assess: 

 Local supply chain capabilities 
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 Local renewable energy market opportunities 

 The market gaps and opportunities 

Hence the results of these studies are specific to the country or region where the supply chain and 
market have been assessed.  This section assesses the potential in the Isle of Man, using studies 
from the UK and high level employment data for the IoM.  

For the Isle of Man study, focus will be on employment in installation and on-going fuel and 
maintenance. This reflects the lack of equipment supply chain capability on the Isle of Man at present.  
As the bulk of the direct and indirect jobs for the entire renewable energy project cycle are created 
during the construction phase, this will limit the employment benefits.  

A renewable supply chain gap analysis carried out by the UK Department of Trade and Industry (DTI) 
in 2004 estimated jobs created per MW for a number of renewable technologies in the UK. While this 
study is now 6 years old, it provides valuable data on employment per MW of installed capacity across 
several of the key technologies.  This study has been used as the main reference, cross checked 
against other more recent studies from outside the UK.  

Import content has been estimated for each component at each level of the supply chain (Figure 
12-1). The total jobs supported by renewable technologies has been estimated in Isle of Man by 
assuming: 

 The same import content as for the UK, with a modification to reflect he position of the Isle of 
Man, and  

 That construction accounts for 80% of direct and indirect jobs for Biomass and AD and 90% of 
direct and indirect jobs for all other renewable technologies.  

 

Figure 12-1: Aggregated Import Assumptions 

  

Figure 12-1 shows that import content for Wind, Landfill and PV are relatively higher. In the UK DTI 
study individual items have been aggregated in the study model to produce adjusted monetary value 
per MW and adjusted Jobs per MW for each technology. 

Figure 12-2 shows that jobs per MW for renewable technologies in the UK fall when adjusted for 
import assumptions. 
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Figure 12-2: Jobs per MW by phase of the project cycle and technology 

 

Source: DTI (2004) Renewable supply chain gap analysis 

Figure 12-2 emphasises the importance of construction activities in generating demand for labour. 
Also, to sustain employment a significant pipeline of projects is needed since construction jobs for one 
project are short lived. Biomass and EfW generate the highest number of jobs during operation. These 
jobs are sustained during the life of the plant. 

Jobs per MW for each technology (indirect jobs) at different levels of the supply chain were also 
estimated.  

 

For each of the technologies, the supply chain was represented as a pyramid, illustrated above for 
wind turbines. Tier 0 is the project developer, operator and/or Engineering, Procurement and 
Construction (EPC) contractor. Below Tier 0 are the suppliers of the technology‟s main components. In 
turn, these have sub-components supplied by Tier 2 companies. Below Tier 2 the levels represent 
further divisions of components down to raw materials at the lowest level. In this manner, the supply 
architecture was constructed.  

Each technology was broken down into its components and sub-components to characterise the 
various tiers of the supply chain. These components were used to build up the labour and materials 
content associated with the life cycle of planning, manufacture, installation, operation and 
maintenance. As mentioned earlier the Isle of Man employment opportunities may lie more in the Tier 
2 or Tier 3 levels and below; e.g. generic engineering or other products and services that are part of 
renewable energy projects. 

Figure 12-3 shows that the supply chain for the construction phase supports a significant number of 
jobs in Biomass, PV, Hydro and Solar Thermal. 
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Figure 12-3: Jobs per MW at each supply chain tier for the construction phase 

 

Note: EFW - Energy from Waste, PV – Photovoltaic 

Source: UK DTI (2004) Renewable supply chain gap analysis 

 

Figure 12-4 shows that most of the jobs in the supply chain for the operations phase are in biomass, 
EFW and landfill. 

Figure 12-4: Jobs per MW at each Supply Chain Tier for the Operations Phase 

 

Table 12-3 summarises the findings from the above figures. Jobs per MW are shown if 100% of UK 
demand was met in the UK. However, imported content then needs to be subtracted to reflect the level 
of UK activity currently supported by the projects. The share of UK content ranges from 40% for 
onshore wind to 82% for solar thermal. The imports adjusted share for UK content was then adjusted 
for jobs in the construction phase to estimate the number of direct and indirect jobs supported by the 
18 renewable technologies in the Isle of Man (Table 12-3). It has been assumed that the construction 
phase accounts for 80% of direct and indirect jobs for Biomass & EFW and 90% for other renewable 
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technologies
96

. It has also been assumed that these jobs will not be met by the Isle of Man labour 
market. Only operation and maintenance jobs are attributed to Isle of Man. Hence, the IoM adjusted 
jobs per MW numbers are small as they have been adjusted for import and construction shares

97
.  

Table 12-3: Jobs per MW adjusted for Isle of Man renewable capability profile 

Jobs per MW 100% UK 
content 

Share of 
UK 

content 

Imports 
adjusted 

Share of UK 
Adjusted for 
construction 

IoM adjusted 

Onshore wind 16 40% 6.4 4% 0.26 

Offshore wind 20 47% 9.4 5% 0.44 

Biomass (waste) 25 76% 19 15% 2.89 

Biomass (energy 
crops) 

26 76% 19.76 15% 3.00 

Energy from waste 
(EFW) 

27 70% 18.9 14% 2.65 

Landfill 20 40% 8 4% 0.32 

PV 84 39% 32.76 4% 1.28 

Hydro 25 80% 20 8% 1.60 

Solar thermal 26 82% 21.32 8% 1.75 

Source: UK DTI (2004) Renewable supply chain gap analysis and AEA calculations. Note: Jobs per MW are for energy and not 
split by heat and electricity. 

The same ratios from the UK DTI study were then used to estimate direct and indirect jobs for some of 
the renewable technologies (Table 12-4). Note the assumptions used in Table 12-4 where exact 
technology coefficient for jobs per MW were not available.  

Table 12-4: Total jobs created by renewable capacity 

  Capacity 
MW 

Jobs per 
MW 

Total jobs Direct jobs Indirect 
jobs 

Offshore Wind n.a. n.a. n.a. n.a. n.a. 

Onshore Wind - 2 lowest cost 
10MW sites 

20 0.26 5.1 3.7 1.4 

Tidal Current 4.3 0.35
a
 1.5 1.1 0.4 

Tidal Lagoons 40 0.35
a
 14.0 9.9 4.1 

Wave 30 0.35
a
 10.5 7.4 3.1 

Biomass Domestic 25.2 2.89
b
 72.8 40.4 31.5 

Biomass Small scale 8 2.89
b
 23.1 12.8 10.0 

Biomass Medium scale 6 3.00
c
 18.0 9.2 8.7 

Biomass Large scale 6 3.00
c
 18.0 9.2 8.7 

AD (EFW) 0.22 2.65 0.6 0.0 0.0 

Solar PV 0.15 1.28 0.2 0.0 0.0 

Solar Thermal 29 1.75 50.7 27.5 23.2 

Small Wind Domestic 1 0.26
d
 0.3 0.0 0.0 

Small Wind Commercial 1.25 0.26
d
 0.3 0.0 0.0 

Heat Pumps (air & ground) 45 Na na     

                                                      
96

  Based on calculations of estimation of value per MW and Jobs per MW from the UK DTI (2004) Renewable supply chain 
gap analysis.  

97
  An excel tool that can be used to adjust the import and construction shares to provide different scenarios for jobs supported 

by each technology has been developed.  
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  Capacity 
MW 

Jobs per 
MW 

Total jobs Direct jobs Indirect 
jobs 

Small CHP (<50 kWe) 2.5 Na na     

District Heating 6 Na na     

Small Hydro 0.5 1.6 0.8 0.0 0.0 

Total   216 123 93 

Note: 
a 
average of on and offshore wind, 

b
 assumes biomass from waste,  

c 
assumes biomass from energy crops, 

d 
assumes 

onshore wind 

A qualitative review of the supply chain capability for the Isle of Man for supporting the renewable 
technologies suggests that jobs created or retained would mainly be related to: 

 Small vessels for installation, 

 Constructing access roads, 

 Undertaking plumbing work, 

 Undertaking electrical work, and 

 Civil work  

The employment profile of the Isle of Man (Table 12-5) suggests that mainly jobs in engineering, 
construction, gas, electricity and water, transport and public administration would be stimulated or 
retained by the renewable technologies.  

Table 12-5: Isle of Man employment by sector (2006) 

Sector Jobs 

Agriculture, forestry, fishing  642 

Manufacturing: food and drink  355 

Manufacturing: engineering  970 

Manufacturing: textiles, clothing & footwear  52 

Manufacturing: other, mining & quarrying  871 

Construction  3,374 

Gas, electricity and water  603 

Transport and communication  3,660 

Wholesale distribution  905 

Retail distribution  3,645 

Insurance, banking, finance and business services  9,395 

Professional, educational, medical and scientific services  8,060 

Tourist accommodation  362 

Other catering and entertainment  1,897 

Miscellaneous services  3,075 

Public administration  2,898 

Not stated  19 

Total  40,783 

Source: IoM Digest Report (2009) 

A number of studies
98

 have found a positive net impact on jobs as a result of substitution to renewable 
sources of energy. This is mainly due to longer and diversified supply chains, higher labour intensity 

                                                      
98

  Renewable energy: Employment effects: Impact of the expansion of renewable energy on the German labour market – 
German Federal Ministry for the Environment, Nature Conservation and Nuclear Safety (2006). European Commission 
(2007), DG Environment, Links between the environment, economy and jobs. 
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and higher net-profit margins for renewable energy compared to non-renewable energy generation. 
Increased spending attributed to net new jobs would lead to additional output thus creating a ripple 
effect in the economy. A smaller supply chain on the other hand has less leakage in profits and taxes, 
resulting in a lower multiplier effect. 

To complement and cross check the UK DTI study a number of renewable energy sources (RES) 
related job estimates and ratios from EU and US studies have been reviewed.  These are given below: 

The European Wind Energy Association (2008)
99

 has determined that on average, 15.1 jobs are 
created in the EU per new megawatt (MW) (manufacturing) and 0.4 jobs per cumulative MW 
(operations and maintenance), declining gradually (with rising labour productivity) to 11 and 0.29 jobs, 
respectively, by 2030.  This more recent result tallies well with the DTI study. 

A European Commission (2007)
100

 study found that the overall net impact of a 10% substitution 
towards renewable energy sources compared to non-renewable sources has a positive impact on 
jobs. The scenarios create winners and losers at the industry level, the overall changes in income and 
jobs are estimated to be consistently positive (60,000 jobs for the EU). 

Kammen et. al (2004)
101

 reviewed 13 EU and US studies and found that the renewable energy sector 
generates more jobs per megawatt of power installed, per unit of energy produced, and per dollar of 
investment, than the fossil fuel-based energy sector. According to research conducted by the 
University of California between 1970 and 2005, solar and wind provided stronger marginal returns to 
labour investments than fossil fuel technologies. They also found that renewable technologies‟ patents 
show greater returns to R&D investment relative to fossil fuels. 

The University of California Berkeley‟s Renewable and Appropriate Energy Laboratory (2008)
102

 also 
finds that renewable energy technologies create more jobs per average megawatt of power generated 
and per dollar invested than coal or natural gas.  

A Centre for American Progress (2008)
103

 report states that a $100 billion investment in clean energy 
and efficiency would result in 2 million new jobs, whereas similar investment in old energy would only 
create around 540,000 jobs. 

Table 12-6: Buildings technology and energy efficiency 

Publication Estimate 

An assessment of the size of the UK 
household energy efficiency market 
November, 2008, EEPH 

£62,000 spent on insulation generates one new job in the UK. Market 
value divided by no. of jobs and rounded (£718m/11,625) 

Energy efficiency and jobs: UK 
issues and case studies, EST, 2000 

Manufacturing and installing energy efficiency measures accounts for 
direct employment gains of 10 to 30 person-years of employment per £1 
million spent and almost 60 person-years where job creation and training 
are made a priority.  

Summary 

An indicative estimate suggests that around 216 direct and indirect jobs could be supported by the 
renewable energy capacity of the 18 technologies.  

The employment profile of the Isle of Man suggests that mainly jobs in engineering, construction, gas, 
electricity and water, transport and public administration would be stimulated or retained by the 
renewable technologies.  

                                                      
99

 European Wind Energy Association, The Economics of Wind Energy (2009) 
100

  European Commission (2007), DG Environment, Links between the environment, economy and jobs. 
101

  Kammen, D. M., Kapadia, K., & Fripp, a. M. (2004). Putting renewable to work: how many jobs can the clean energy 
industry generate?  http://rael.berkeley.edu/old-site/renewables.jobs.2006.pdf   

102
  University of California Berkeley (2008), Energy Efficiency, Innovation, and Job Creation in California. 

103
  Centre for American Progress. (2008). Green recovery a program to create good jobs and start building a low-carbon 

economy. http://www.americanprogress.org/issues/2008/09/pdf/green_recovery.pdf  

http://rael.berkeley.edu/old-site/renewables.jobs.2006.pdf
http://www.americanprogress.org/issues/2008/09/pdf/green_recovery.pdf
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 Community investment 12.3

12.3.1 Overview of Funding Issues 

Investment in renewable energy requires an investable project. This is true of community and 
commercial developments.  To fund a renewable or low carbon energy project requires: 

 A stable and known source of renewable or low carbon energy input. 

 An affordable and appropriate source of capital funding. 

 A stable and known source of revenue for the energy outputs. 

This wider consideration of funding reflects the fact that all capital funding relies on a business case 
which in turn relies on the operating costs and revenues.  In other words the project needs to be 
fundable in order to attract funding. 

Figure 12-5 sets out an overview of the three main elements and shows some examples for each. 

Figure 12-5: Overview of Renewable Energy Funding Elements 

 

From the perspective of a community group the financial involvement could take many forms.   

Table 12-7: Forms of Community Involvement 

 Examples 

Energy 
Inputs 

Renting land to a wind developer 

Renting roof space to a PV developer 

Renewable 
Energy 
Asset 

Asset in community ownership 

Asset in part community ownership 

Community access to grants or loans 

Developer grant or finance 

Energy 
Outputs 

Sale of electricity or heat to earn income 

Free energy for community buildings 

Recycling income to the community  

12.3.2 Examples of Community Involvement 

This section discusses case studies where renewable energy schemes have been developed for the 
benefit of local communities. It provides a summary of a particular option and further explores how the 
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project was developed and the mechanisms that allowed it to be created. The technologies that have 
been considered have been restricted to 3 technologies which are believed to be the most relevant to 
the Isle of Man, these are listed below: 

 Heat Pumps  

 Wind 

 Solar 

Table 12-8: Case Study 1 

Project Title New Cumnock Swimming Pool Air-Source Heat Pump Project 

Project Location New Cumnock, East Ayrshire, Scotland 

Project Description  
Two Heatstar 75kW air source heat pumps with titanium heat exchangers have been 
installed at an open air swimming pool. The pool is open May to September. 

Operational From March 2007 

Funding (value and 
support mechanisms) 

Total cost of the heat pump system was £30,996 (plus VAT). Funding provided by: 

 Eon (initial feasibility study) 

 Scottish Community and Householder Renewables Initiative Fund (provided 
46% of funding) 

 Scottish Power Green Energy Trust 

 Cumnock & Doon Valley Minerals Trust 

 “Awards for All” Lottery Funds 

Project Aims and 
Objectives 

 Reduce overheads 

 Maintain water comfort level when the pool is open (May to September) 

 Adopt renewable energy technology 

Community Benefits Improved community leisure facility with reduced operational costs. 

Critical Success 
Factors 

A former mining village with falling population due to loss of industry. Outdoor 
swimming pool was closed by the local authority and taken over by a community 
group set up to improve environment and leisure facilities in the area.  

Falling population and increasing fuel (gas) costs required the community group to 
investigate means of reducing costs. A feasibility study of the pool and its energy 
requirements were undertaken to recommend a renewable energy system.  

Availability of grant funding. 

Restricted operational period (May to September) 

Relevance to the Isle 
of Man 

 Heat pumps appear very relevant to the Isle of Man 

 Swimming pools are a good application due to the low temperature 

 Required grants & loans for community ownership 

 A developer of a local wind farm provided finance for the feasibility stage 

Table 12-9: Case Study 2 

Project Title Fintry Renewable Energy Enterprise
104

 

Project Location Fintry, Stirling, Scotland 

Project Description Installation of one 2.5MW Vestas V39 turbine in a windfarm development. 

Operational August 2007 

Funding (value and 
support mechanisms) 

Funding has been obtained through bank loans and grant funding from the Scottish 
Executive (now Scottish Government). 

Income from the turbine goes to pay off the investment and pay for community 
projects. At current prices the village of Fintry can expect to make £900,000 over the 
first 15 years and then approximately £4 million over the remaining 10 years of the 
wind turbines lifespan. 

                                                      
104

 http://www.dtascot.org.uk/content/what-is-a-development-trust/case-studies/fintry-development-trust  

http://www.dtascot.org.uk/content/what-is-a-development-trust/case-studies/fintry-development-trust
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Project Title Fintry Renewable Energy Enterprise
104

 

Project Aims and 
Objectives 

To reduce energy consumption and fuel poverty 

Community Benefits 

Surplus cash from the project has been used to conduct a village wide survey to 
assess energy saving needs like insulation and advice. 

In 2008 the Fintry Development Trust received its first income and begun insulating 
households. It generated £200,000 in 2 years which was put towards insulating 50% of 
the homes in the village. It resulted in an estimated saving of £600 each annually (i.e. 
a total increase in annual disposable income for the community of £91,352). Further 
revenue will be potentially invested in other energy efficiency measures such as 
biomass boilers and ground source heat pumps. 

Critical Success 
Factors 

Village was not on mains gas. Householders used oil-fired boilers, electric storage 
heaters or Liquefied Petroleum Gas as their main heating source, all of which are more 
expensive. 

Falck Renewables were planning to install a 14 turbine wind farm in the vicinity and 
consulted with the local community council. The community council considered this an 
opportunity to construct their own turbine. 

Local community council undertook consultation with the community who they found 
supportive to the idea of developing their own turbine and rejecting the developer‟s 
community benefit payment package. 

Negotiations with the developer led to the community council entering into an 
agreement with the developer to receive one fifteenth of the total windfarm income, 
with FREE funding for the cost of the additional turbine. 

Other mechanisms of support which make the project viable: 

 Availability of Grant Funding 

 Sale price of electricity 

 Renewable Obligation Certificates 

Relevance to the Isle 
of Man 

 Several similar sized good onshore wind sites on the Isle of Man 

 Tenders are being invited from developers 

 Requires a revenue incentive to offer to create income to the developer and hence 
the community. 

 Required grants & loans for community ownership 

Table 12-10: Case Study 3 

Project Title ForthBank  

Project Location 
The Forthbank amenity site is located to the south east of Alloa on the north bank of 
the river Forth in central Scotland.  It is owned by Clackmannanshire Council and 
consists of an old landfill site and local recycling services. 

Project Description  

There are two elements to this project: 

 Use of the landfill gas to generate energy.  This gas is currently being burnt but no 
energy is captured. 

 Development of a small wind farm 

Operational Planning application due autumn 2010 

Funding (value and 
support mechanisms) 

The project is being developed by Partnerships for Renewables (PfR) an arm of the 
Carbon Trust.  PfR‟s objective is to work in partnership with public sector bodies to 
develop renewable energy projects.  PfR provides the capital and project development 
resources. 

Project Aims and 
Objectives 

The plan is to put four turbines on the site, each with a generation capacity of 
between two and three megawatts (MW). These turbines will have a tip height of up to 
125 metres.  If constructed they will be expected to generate over 26 GWh of green 
energy per year. 

A wind energy development of this scale would also be expected to avoid 
approximately 11,300 tonnes of CO2 emissions per year. 

By harnessing the gas produced by the landfill site the gas being emitted will be used 
to generate electricity rather than being released directly into the atmosphere. 

http://www.pfr.co.uk/forthbank/15/Wind-Power/58/How-Much-Energy?/
http://www.pfr.co.uk/forthbank/15/Wind-Power/58/How-Much-Energy?/
http://www.pfr.co.uk/forthbank/15/Wind-Power/64/How-Much-Carbon-Dioxide?/
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Project Title ForthBank  

Community Benefits 

Partnerships for Renewables will pay rent for the site, bringing in additional income to 
the Council. 

The green electricity generated by renewable projects on the Forthbank site will be fed 
into the National Grid and the amount of revenue generated by this will be reflected in 
the annual payments received by the council. 

A market-leading community benefit package will be provided alongside any future 
development. This will consist of an annual payment made to a central community 
fund. The amount paid into the fund will reflect the renewable energy capacity 
developed on the site. 

Critical Success 
Factors 

 Capital funding from PfR 

 Development expertise from PfR 

 Using an existing public sector land asset in a way that complements its current 
use 

 Long term income from use of public land 

 Requires a revenue incentive such as the Renewables Obligation to create the 
financial returns 

Relevance to the Isle 
of Man 

 Public bodies will own land which is suitable for renewable energy development 
and can earn income from developers. 

 Requires a revenue incentive 

Table 12-11: Case Study 4 

Project Title SunCities Solar Villages
105

 

Project Location Kirklees, Yorkshire, England 

Project Description  

Installation of 351 kWp solar photovoltaic (PV) systems and 63 solar thermal systems. 
The project covers the sub projects: 

 Sackville Street (31 tenanted properties) 

 Primrose Hill (combination of existing and new build properties) 

 Fernside (Combination of bungalows, flats and 2 schools) 

 Titanic Mill (renovation of grade II listed building to apartments) 

 Care Homes 

Funding (value and 
support mechanisms) 

Project cost £1,820,264 (for installation of PV) and £140,500 (for installation of solar 
thermal). Funding came from EU SunCities programme (£283,211), UK DTI 
(£1,027,193) with the remainder from Local Authority and Community Group funds. 

Project started in 2000 through EU Funding from the EU 5
th

 Framework Programme. 
This case study project is part of a European project “SunCities” which started in 2000 
and completed in 2005 whose aim was to install 3.05MW of solar electricity on 2,000 
homes in Germany, the Netherlands and Kirklees in the UK. 

Project Aims and 
Objectives 

 Reduce tenants‟ fuel bills 

 Contribute to reaching district renewable energy targets 

 Capacity to deliver large scale renewables initiatives on homes 

 Reduce climate change emissions 

 Improve energy efficiency in existing homes 

 Helped achieve an Ecohomes “Excellent” rating for new build homes 

 Reduce the cost of PV for large-scale application of solar PV 

 Demonstrate that PV can be installed in an aesthetically pleasing way 

 Disseminate results and reduce risks associated with PV to increase uptake in the 
housing industry. 

                                                      
105

 http://www.kirklees.gov.uk/community/environment/renewable/renewable-projects.shtml#proj2  

http://www.kirklees.gov.uk/community/environment/renewable/renewable-projects.shtml#proj2
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Project Title SunCities Solar Villages
105

 

Community Benefits 

Overall cost of the programme was £1.8 million. Costs reduced during the project by 
local organisations taking over the project management, bulk purchasing and learning 
from previous projects. 

Main benefits from the project: 

 Energy generation of 260 MWh of electricity per year. Potential saving of £85 per 
year per household (at 11p/kWh).  

 Raised Community Awareness. Raised awareness of sustainable energy, climate 
change and security of supply issues.  

 Energy efficiency measures. Loft and cavity wall insulation installed 

 Local Jobs and Skills. Local installers recruited – one local boiler fitter now installs 
PV and solar water heating systems. The project can be replicated in other areas 
of the housing stock. 

 Visual Impact. Showed how widespread use of PV would appear. 

 Sharing Best Practice with other housing providers in the region. 

Critical Success 
Factors 

 Availability of Grant Funding 

 Key role for local authority 

Relevance to the Isle 
of Man 

 Solar energy is relevant to domestic and community buildings 

 Used to overcome lack of experience of solar installations 

 Used to create local installer base 

Table 12-12: Key Elements of the Case Studies 

 Examples 
Case 

Study 1 
Case 

Study 2 
Case 

Study 3 
Case 

Study 4 

Energy 
Inputs 

Renting land to a wind developer     

Renting roof space to a PV developer     

Renewable 
Energy Asset 

Asset in community ownership     

Asset in part community ownership     

Community access to grants or loans     

Developer grant or finance     

Energy 
Outputs 

Sale of electricity or heat to earn income     

Free energy for community buildings     

Recycling income to the community      

12.3.3 Examples of Local Government Involvement 

The preceding section has shown some of the potential roles and funding opportunities for community 
bodies.  There are also a wide range of roles for a public body in the funding and delivery of 
renewable energy.  Table 12-13 summarises these. 

Table 12-13: Roles for Public Bodies 

Stage Role 

Fuel Inputs 

Providing fuel (e.g. food waste) 

Providing Land (suited to wind farms) 

Providing Buildings (for solar installations) 

Capital Funding 

Investment 

Access to grants targeted at the key technologies 

Gearing from credit rating 

Community Infrastructure Levy 

Energy Outputs Long term energy supply contracts 
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The role of a public body in an individual project will vary greatly and the public body may have more 
than one role.  Hence the role of public bodies can only be specified in more detail when the details of 
the projects are known.   

There are significant examples of local authorities taking active and different roles in the development 
and implementation of renewable energy projects. 

A small sample of these is shown in Table 12-14. 

Table 12-14: Examples of Local Authority Involvement 

Council Outline 

Shetland Islands Council 

Shetland Council used their oil fund to develop and invest in an EfW scheme with 
heat recovery.  This has been very successful, with demand for heat outstripping 
supply.  Waste is no longer shipped to the mainland. 

http://www.sheap-ltd.co.uk/ 

Woking Borough Council 

Woking set up an arms length company to develop a range of low carbon energy 
schemes in the town centre. These include: 

 Gas fired CHP 

 Fuel cell CHP 

 PV roofs 

The company operates as an ESCO and has drawn on funding from a wide range 
of sources.  The fuel cell CHP was funded by the US Dept of Defense. 

http://www.thamesweygroup.co.uk/ 

Sheffield City Council 

The Sheffield District Energy Network has been providing an economical, low 
carbon heat source to 140 buildings in Sheffield since 1988.  At 45 km it is one of 
the largest and most successful District Energy Networks in the UK, supplying 
many domestic, commercial and public sector buildings with a sustainable energy 
source. 

The Council was a key partner in the development and investment in the scheme.  
The Council sold its interest in 2001 and the scheme is now owned and operated 
by Veolia. 

Council Core Strategy policy CS65 (Renewable Energy and Carbon Reduction) 
encourages connection to the City Centre District Heating Scheme. 

 

http://www.sheap-ltd.co.uk/
http://www.thamesweygroup.co.uk/
http://www.sheffield.gov.uk/planning-and-city-development/planning-documents/sdf/core-strategy/adopted-core-strategy
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13 Conclusions and 
recommendations 

This study has assessed the potential for energy efficiency, renewable and low carbon energy 
generation on the Isle of Man.  The following conclusions have been reached: 

Energy efficiency 

There are great opportunities for improved energy efficiency and unit costs lower than the current 
retail price of energy.  Specifically in the domestic sector these include loft insulation, cavity wall 
insulation, draught proofing, improved heating controls and improved lighting.  These measures are 
cheaper than current energy generation and new renewables so should be pursued as a policy 
priority. 

There are likely to be significant energy savings opportunities within the public building stock, but the 
opportunities have not been characterised for specific buildings.  It would be cost-effective to 
commission a detailed survey of public buildings, possibly making use of thermal imaging. 

Further work should be undertaken to determine opportunities for energy savings within the 
commercial and industrial sectors.  It has not been possible to assess the opportunities as part of this 
study. 

Energy infrastructure 

The energy infrastructure is well positioned to meet the current energy needs of the Island‟s 
population in a safe and economic manner, through its gas and diesel electricity generating plant and 
plans to extend the natural gas network, although there is heavy reliance on imported fossil fuels.  
Security of supply and climate change concerns would therefore be the main drivers for additional 
capacity in the short/medium term.  There is no short to medium term need to extend either the gas or 
electricity interconnector capacities. 

Heat-only technologies 

Biomass technologies represent a strong renewable option overall, for scales ranging from domestic 
through to large no-domestic using indigenous resources in the first instance.  It is the cheapest heat 
option, although for domestic consumers would be significantly higher than conventional gas 
generation.  It has the lowest barriers to deployment and without the visual impact concerns that affect 
some other technologies.  The carbon saved could be over 20,000tCO2/y so it offers potential to make 
a significant contribution to the Island‟s climate change ambitions.  The technology is fairly robust to 
future energy price and energy efficiency scenarios and with the potential to generate jobs on the Isle 
of Man.  More widespread development of biomass should be a priority for the Isle of Man 
Government.  This should focus initially on non domestic applications but potentially also extend to 
domestic uses, for which some means of capital support may be necessary. 

There is potential for a district heating scheme making use of heat from the Richmond Hill EfW plant 
and serving the Isle of Man Business Park, Spring Valley Trading Estate and involving reuse of the 
former Ballakinnish Nurseries glasshouse complex.  The Isle of Man Government should engage with 
affected business and the plant operator to determine the appetite for such a project.  The cost of heat 
would be more expensive than conventional sources, and with high capital expenditure.  There may 
be a role for the Isle of Man Government in facilitating the development process and providing support 
for the capital requirements. 

Domestic ground and air source heat pumps could also play a major part in meeting future Island 
energy needs, although the greatest barrier is cost.  Some degree of capital support may be 
appropriate to contribute to the cost of establishing these technologies in the domestic sector, which 
can amount to approaching £10k per application.  It could be taken forward on a trial basis. 

Solar thermal retrofitted should not be pursued as a policy priority due to its high cost relative to other 
heat generation options.  New build solar thermal would be more attractive as costs would be lower, 
but we have not examined this option in detail. 
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Electricity only generation technologies 

Onshore wind should be pursued as a priority option for meeting short and longer term domestic 
renewable energy targets.  It is the cheapest renewable electricity generating option and its increased 
cost relative to conventional CCGT is small on a levelised cost basis.  It can deliver large amounts of 
energy, save significant carbon dioxide emissions and reduce the need for gas imports.  The greatest 
barrier is public opposition and the Isle of Man Government should engage with local communities on 
the prospects for onshore wind generation. 

The Island has significant offshore wind generation resource and four illustrative zones for large wind 
farms have been identified.  These projects could generate large amounts of electricity (between 
1,000GWh and 3,500GWh per year) and would only be viable under a scenario of direct connection to 
the UK in which Renewable Obligation Certificates are earned, although on current economics the 
project could not give a 10% rate of return. 

There is potential for additional small hydro generation, although the amount of electricity that could be 
generated would be small, and the cost of generation is around three times that of CCGT.  It is 
recommended that the Isle of Man Government does not pursue small hydro as part of its renewable 
energy strategy. 

Wave, tidal lagoon and tidal current technologies are at development or demonstration stages and as 
a consequence any application for the Isle of Man would be risky and expensive in economic terms.   
It is not recommended that the Isle of Man Government pursues any of these technologies as part of 
its medium term energy strategy.  There could be benefits to the Island economy from the support of 
research and development projects on small scale, with the objective of establishing new clean tech 
enterprises that could benefit the Island through longer term exports or eventual commercial 
application on the Island.  However, this would need to be viewed as a research project and not one 
that would provide a cost effective means of meeting short or medium term energy needs. 

Small scale wind and solar PV are expensive options that have not scored well in the overall 
assessment.  As well as price there are barriers over visual impact and consequently it is judged that 
the potential of these technologies to meet Island energy needs and contribute to cutting emissions is 
relatively small. 

Cogeneration technologies 

Small scale CHP applied to non-domestic buildings offer the potential for a cost effective way to cut 
carbon emissions and fossil fuel imports through the more efficient use of natural gas.  The unit cost to 
consumers would be comparable with retail costs, although a barrier would be the capital investment 
cost.  The Isle of Man Government could consider funding measures to support the supply and take-
up of these technologies, possibly as part of a trial. 

The potential for anaerobic digestion has been reviewed and identified the most promising option.  It is 
judged that it could be a cost effective, however, it would be on a very small scale relative to other 
technologies, and there would be concerns over its technical success (given previous experience on 
the Island).  The multi criteria analysis ranks this technology low and it is considered that it should not 
form a significant part of a long term energy strategy. 

Overall 

In this study the potential for improved energy efficiency and the application of renewable and low 
carbon technologies on the Isle of Man has been systematically reviewed.  The assessment has 
considered the state of technology readiness and the resources available on and around the Island to 
identify candidate projects for each.  They may not represent the final options should the Isle of Man 
pursue these technologies, but are illustrative and appear the most promising for each technology as 
far as it has been possible to examine them in detail.  These options have then been assessed these 
to determine their costs, potential carbon benefits, contribution to improved energy security and the 
extent to which there are barriers or visual impact concerns associated with them.  The impact that the 
technologies could have on employment and energy prices have then been considered, and examples 
provided of how local communities may benefit from the involvement in such projects.  This work has 
identified those measures which it is recommended should form part of a long term energy strategy for 
the Island, and those that should not.  It is recommended that the Isle of Man develops a long term 
energy strategy focusing on the most promising measures that are identified in the above conclusions.  
To realise the maximum potential for energy savings and renewables development, further fiscal or 
economic, regulatory, information or behaviour change measures would need to be established. 
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Transparent quantified targets should also be set to help the government and citizens to monitor 
progress to targets. 

 



 

 

 

 

The Gemini Building  

Fermi Avenue 

Harwell 

Didcot 

Oxfordshire 

OX11 0QR 

 

Tel: 0870 190 1900 

Fax: 0870 190 6318 

 

www.aeat.co.uk  

http://www.aeat.co.uk/

