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EXECUTIVE SUMMARY

OUTLINE

On farm wind power generation represents a maj@odpnity to support rural
incomes and employment in Aberdeenshire. Thesefibermge greatest where
projects are locally owned and managed. Expectedct®ns in agricultural
support under CAP reform represent a serious theetite long term viability of
farms and rural businesses in Aberdeenshire. Lypaddiveloped wind power
projects offer the potential to support incomes ghd in rural Aberdeenshire for

decades to come.

RENEWABLE TARGETS

The Scottish government has a target of 50% electity to be generated from
renewables by 2020.This is set against latest figures of 22% eleityrifrom
renewables (2008), indicating considerable requar@ntor further renewable
energy development. Renewable energy developngesupported by various
national and local policies to promote reduced @arlemissions, use of

sustainable energy sources and reduction in depeadm fossil fuels.

Scotland has 25% of Europe’s wind resourcend is well placed to continue to
utilise wind as the major source of renewable gnerghe combination of long
coastline and undulating landscape in Aberdeensh@an that it has a large wind

resource with potential to provide considerablesvesible energy.

IMPORTANCE OF AGRICULTURE IN ABERDEENSHIRE

Agricultural output in Aberdeenshire was estimatedat £223.90m in 2007
(14% of Scotland’s total) plus a further £85m irbsidy payments (including
£71m in Single Farm Payment).

Reform of the Common Agricultural Policy (CAP) is epected to see cuts in
the CAP budget of 20% to 30% from 2014 For Aberdeenshire this could
represent a cut income of between £14.2m and £2th /P alone depending on

exchange rates from 2014 onwards. In addition Yelagricultural markets leave



farm business exposed to large swings in inconreatbning financial stability,

investment and jobs.

Farm businesses in Aberdeenshire are thereforeggtonhave to develop
alternative sources of income over the next 5 ygaosder to maintain or increase
income levels. On farm wind developments offer & lewurce of potential

income.

WIND FARMS IN ABERDEENSHIRE

A total of 194.4MW of wind farm capacity was operaional or had received
planning permission in Aberdeenshire by April 2000.this 70% of projects and
27% (52.85MW) of capacity were in the ownershipoofl farmers/landowners.

Wind farms being developed by local farmers and latiowners are far smaller

(2.4MW) than those being developed by external lbpezs (23.2MW). Per MW
of capacity developed farmer owned projects amyliko have a lower visual and
environmental impact but a greater local economit employment benefits. The
majority of operational farm projects have windbines of 0.8 or 0.85 MW. For
projects with planning permission pending, half énawurbines in the 0.8 —
0.85MW category with the remainder using turbinds2d — 2.5 MW size.

Introduction of the Feed In Tariff (FIT) schemelileely to support a return to

smaller turbine sizes on farm.

ISSUES WITH WIND POWER DEVELOPMENT

Significant issues for development of wind project®n farm include gaining
planning permission, grid connection and finance. Planning permission is
dependent on many factors with proximity to rest@énproperty, height of
turbine, and in some areas, cumulative impact bpargcularly current topics.
Although no official policy exists on height of hine to be permitted in
Aberdeenshire, turbines exceeding a height of 80m faequently refused
planning permission. Since fewer larger turbineg.(2.3MW) are required to
produce a given quantity of renewable electricityere may be grounds to

consider greater acceptance and at the same tmeng cumulative impact.



Limited grid capacity can lead to very high conimttcosts, or delays in
connection, affecting viability of some project/ork is ongoing to reinforce the

grid.

INCOME AND EMPLOYMENT BENEFITS OF ON FARM WIND
TURBINES

Development of a single farmer owned 0.8MW turbinescheme is likely to

boost farm incomes by £68,000 - £156,000 per yedepending on use of the
Renewable Obligation Certificate (ROC) or FIT systeespectively. These
income levels reflect the high level of risk andital investment required. As
well as sustaining a farming family each turbinédhéne FIT funded) would also
generate 1.47 additional local jobs through in@dascome and spending. By
comparison where ownership of the turbine residdside the area this turbine

would support just 0.23 additional jobs locally.

Extrapolated to Aberdeenshire as a whateal ownership (vs. external) of
53MW of operational/approved projectsagpected to boost annual income of
local landowning business by between £4m and £10nemyear. In terms of
employment this additional income and expenditarexipected to lead to between
33 and 82 additional jobsin Aberdeenshire. The higher estimates reflect FIT
funding. Projects in planning and not yet submitkegte the potential to increase
these benefits by 2 to 3 fold.

wind projects on farm also have the benefit to pratct employment in
existing farm businesses facing uncertaintyover market returns and support
payments. Current farm wind projects in operatiapproval and planning in
Aberdeenshire are likely to bring additional incon® the farming sector
equivalent to between 5% and 10% of the counti@8&Rof agricultural output in
2007/08 (excluding subsidies).

This benefit would be significantly increased if mgrojects were approved and

if, as seems likely, théigher value FIT scheme becomes the predominant



funding mechanism on farm. The FIT scheme also makes it nikely that

smaller farmers and landowners can benefit frondvpirojects.

Farm businesses are particularly effective at recyimg income into the local
economyand thereby supporting local rural employment.aAsew farm activity,
what is less clear is how much of the income fromdamarm development on
farm will be invested in the farm or spent locahypractice. Assessing this more
accurately will require a detailed survey of actigdending patterns from

operational on farm wind turbines.



1.1

Introduction

Renewable energy and greenhouse gas emissions tasge

The Scottish Government has ambitious targets fer development of
renewable energy and reduction in dependence ail fasls, aiming for 50%
of electricity consumed in Scotland to be produftech renewable sources by
2020. The latest figures show that 22% of electricignsumed in Scotland
in 2008 was derived from renewable sources, ingligathat there is much

scope for further development if targets are tonieé.

In 2007 wind overtook hydro as the largest renew/aeherating sourée It is
expected that wind will continue to contribute dstantial share of renewable
electricity generation in the future, although othechnologies will come on

line®.

Scotland’s Climate Change bill sets out targetsfmrh sector of the economy
to reduce greenhouse gas emissions, helping tgateticlimate change and
protect the environment. Renewable energy alsothasbenefit of being
sustainable, unlike fossil fuel, and developmerft@he-based renewables can
also aid energy security. Development of renewablergy is viewed as one
of the key areas in which the land based sectoroaatribute to tackling
climate changeand wind energy projects are currently the masgently
developed of the renewables options. Renewableygmeojects can provide
a win:win outcome, by not only giving benefits fibre environment, being
associated with lower greenhouse gas emissionsftissil fuels, but also by

providing a business opportunity for the rural emoy.

There are both national and local policies suppgrtihe development of

renewable energy. Examples of these include tlodtiSic Planning Policy 6:

L www.scotland.gov.uk/About/ScotPerforms?indicatdesfgicity

2 Scotland.gov.uk/About/scotPerforms/indicators/eleity
3 www.bwea.com/onshore/index.html

* Scottish Planning Policy 6: Renewable Energy, BtoExecutive Development Department, 2007.
5 www.farmingforabetterclimate.org




Renewable Energy Developments (SPP6) which notas ‘the planning
system has a significant role to play in resolvaanflicts so that progress
towards the 2020 target continues to be made inyathat affords appropriate
protection to the natural and historic environmevithout unreasonably
restricting the potential for renewable energy demment.®. Renewable
energy provision has been identified as an objeativthe Aberdeen City and
Shire Structure Pl&n An objective of the sustainable development and
climate change section of the plan states thad: atea will be a region which
takes the lead in reducing the amount of carboridioreleased into the air ...

and limits the amount of non-renewable resourcasat’.

1.2  Wind resources in the UK and Scotland

Scotland is recognised as being Europe’s windiesinty with 25% of
Europe’s wind energy resoufceproviding potential to make a substantial
contribution to Scotland and the UK's renewable ursgment. The
combination of a long coastline in Aberdeenshire &ills mean that this
county has a substantial share of the highest geexénd speeds on offer and

a large wind resource with potential to providesidarable renewable energy.

1.3  Wind energy generation in Aberdeenshire

There are relatively few large scale wind farmsAlrerdeenshire with large
scale developers targeting other areas of Scotlafidere are a number of

drawbacks for the large scale developer:

o many of the highland areas have highly valued leapss which are
protected from development,

o the lowland areas are extensively covered by aivil military radar,

o there are environmentally sensitive areas suchS&isS special areas

of conservation and special protection areas, @asarwhich are

& Aberdeen City and Shire Structure Plan, 2009.
" www.scottishrenewables.com



1.4

constrained due to being on the flight path ofaiarbird species, such

as geese.

By contrast with some other areas of the UK, in ileenshire, wind project
development has centred on a ‘second tier'’ of smaltale wind projects
consisting of single turbines or clusters of, fregily, 2 — 4 turbines.
Focussing on smaller scale projects gives morabiléy to avoid the issues
making development at a larger wind farm scaladiff. A number of these
smaller scale options have been developed in rg@ams. The structure of
land ownership in Aberdeenshire, with many farmener occupiers, rather
than few, larger, land ownerships has perhaps eaged this development.
Added to this is an entrepreneurial spirit of farsnén the North East.
Distance from markets and climatic challenges relse encouraged farmers

to consider a range of diversification options.

In the majority of the wind projects in Aberdeemshihe farmer/landowner
retains control of the project, and therefore friahreturns remain within the
local economy. This is in contrast to large wirarni projects which
frequently require to be financed by large compsuiased out-with the local
area and which therefore make a relatively smalitrdoution to the local

economy.

Concerns over increasing numbers of wind project deelopment in

Aberdeenshire

With the increasing numbers of wind projects beidgveloped in
Aberdeenshire, a number of concerns are now beaipd over the impact of
turbines. A particular issue seems to be the mistapermitted from a
residential property. Current guidance in Aberdddne is a minimum
separation distance of 400m to residential propebiyt there are some
requests for this to be increased, whereas othhgue dhat the distance should

be site specific and related to turbine size.

10



1.5

A further issue relates to the height of turbinesnutted for development.
Although Aberdeenshire Council has no formal poliop this aspect,
applications for planning permission for turbine&io80m to blade tip have
been refused due to landscape concerns, althougk save now received
permission on appeal. A ceiling of 80m restriceximum turbine capacity to
0.8MW, although there is a global trend towardgédarturbines (e.g. 2.3MW
with height to blade tip of 99m) ) which are alideproduce greater amounts of
renewable energy, at lower capital and operatiooat, relative to their size.
Permitting larger turbines would mean that fewebitues were required to
produce a given quantity of electricity, so delimgrtargets for renewable
energy. This could also address cumulative imp#@etd by planners as an

issue in particular areas.

The structure of wind turbine development in Abemhire with clusters of
several wind turbines which are locally owned casiis with the wind farms
containing many turbines owned by companies basédvith the area. This
different in structure is not well known and ita$ note that the economic
benefits of these types of wind projects for themalaeconomy are not presently
recognised. There is a need to determine likelyrme from typical wind

projects in Aberdeenshire and indicate their eféecthe wider economy.

Aims of study
The aims of this study are to produce a briefinggpéor local planners and

decision makers which will highlight the local ecomic benefits of

developing on-farm wind clusters in northern Abemhire.

11



2.1

Wind energy capacity in Aberdeenshire

The current picture for wind energy developments atommercial scale in
Aberdeenshire was investigated with reference tailavle databases.
‘Commercial’ wind developments were defined as ¢haere the electricity
is sold solely to the national grid, or where thecticity is to be used by an
associated high power requiring business e.g. ie@ne manufacture or
vegetable processing. These developments arenalistom smaller scale
options, of less than 100kW, where the electripityduced is mainly used by

the farm business itself.
Outline of wind generation capacity

There is approximately 84 MW of capacity from witdbines currently in
operation (Table 2.1 and Appendix 1). When capaftdm projects which
have been granted planning permission, or havenpigrpermission subject to
conditions is added total capacity increases teechm 200 MW. There is
planning permission pending for over 30 projectd Hrese have a combined
capacity of a further 190 MW (Table 2.1 and Appearb).

Based on information supplied by Aberdeenshire cbamd SAC, wind farm

capacities as of April 2010 were estimated as ¥esto
- 83.95MW operational
- 110.45MW planning permission granted

- 194.4AMW TOTAL (operational or planning granted)

- 192.03 MW planning permission pending
- 386.43MW TOTAL (all proposals)

12



2.2

Pattern of wind project development

There are currently 15 ‘commercial scale’ wind emtises operational in
Aberdeenshire (Appendix 1). Significant activityitiw wind energy in
Aberdeenshire started in 2005 — 07 with the devett of wind farms at
Glens of Foudland, Boyndie Airfield and DummuieheBe consist of 7 — 20
turbines, and were developed by large companieshowi significant

landowner involvement in company operation.

Farmer led wind projects at Hill of Easterton, Hifl Balquindachy and North
Redbog followed with small clusters of 2 — 3 tudsrof 0.8 — 0.85 MW each.
In 2009 a further 8 sites became operational withoPe so far in 2010. All of
these projects, bar one, were developed by farfaedgwners. It is of note
that the majority of turbines are ‘medium’ commatacale of either the 0.8
MW Enercon machine or the 0.85 MW Vestas turbine.

Some 14 projects in Aberdeenshire are noted as¢pdngen granted planning
permission or have been awarded planning permissidfect to conditions
(Appendix 1). With the exception of Mid Hill anduflo, all of the sites

consist of single turbines or small clusters obioes, usually of 3 turbines.
These are mainly being developed by locally basmunérs/landowners.
Again the 0.8 or 0.85 MW turbine size is most papwmongst the current
group of projects that have been granted plannemnission, but there is a
greater proportion of 2.3 MW turbines than for pais which are already
operational. This may reflect the growing confidenin wind projects

amongst farmer developers.

A growing interest in wind energy projects in Abeedshire is demonstrated
by the large number of planning applications pegdimhirty four projects are
noted as pending on the Aberdeenshire planning iteeltiscounting several
which have been refused and no appeal lodged. okppately two thirds of

these are being developed by farmers/landownetseasain partners.

13



Discussions with consultants indicates that devalmt of on-farm wind
projects in Aberdeenshire is set to continue beytra current range of
projects going through plannifiglt is estimated that at least as many projects
which have so far been granted planning permissiat planning pending are
being developed. Not all of these will reach tlenping application stage and
with increasing numbers of operational turbines bema of new projects
achieving planning permission may be limited by aolative effects. Grid
connection capacity may also limit numbers of mmtgein some areas.
However, it is clear that the sector is set to rengtremely active in the

foreseeable future.

At the present time around half of the projectstlie planning pending
category are based on the 0.8 or 0.85 MW turbiriid, meost of the remaining
projects intending to use 2.0 — 2.5 MW machineBrojects centred on the
larger 2.3 MW machines, with associated higher tedpiosts, are more
frequently developed by large renewable companiesedd out-with

Aberdeenshire than projects based on the 0.8/0.85Wabthines. Analysis of
the numbers and sizes of turbines coming through glanning system
provides a snapshot of the situation and appeairsdtcate that turbine sizes
are increasing. However, it is considered thas thénd in turbine size is
unlikely to continue, due to a limited number diesisuitable for the larger
turbines and mainly due to developments with thedAe Tariff as described

below.

The Feed In Tariff (FIT) was introduced in April B and offers
progressively greater levels of support for smaérd turbines. Under the
FIT system, the 100 - 500 kW size gives a returitkvis competitive with the
800 kW scale on the Renewable Obligation CertiicROC) system, and
there is much interest amongst farmers in devetppirojects based on this
scale. There has not yet been sufficient timenioid project applications to
move through the planning system since the FIT im&®duced, but it is

expected that the introduction of the FIT will letal a trend towards the

8 Gavin Catto, Green Cat Renewables and Rod McGo&&G
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2.3

development of sub-500kW turbines. Overall it micpated that there will

be a greater range of scales of turbines in oerati the future.

A number of planning permission applications hawerb submitted for
turbines of up to 50kW rating. In the current nggbe focus is on larger scale
wind turbines which have potential to generate tgreaevenues so data

relating to this small scale are not consideree her

Details of wind farm ownership and scale

Ownership
Ownership amongst wind projects that angerational or with planning

permissiongranted is currently as follows;

- 52.85MW (27%) owned by the landowner

- 194.4MW (72%) owned by external investor
- 2.4MW (1%) unknown

- 194.4MW total

Ownership amongsall operational or planned wind projects including

those still awaiting planning permission is curhgas follows;

- 126.9MW (33%) owned by the landowner

- 12.5MW (3%) under joint ownership (landowner/exsdrinvestor),
- 241.6 MW (62%) owned by external investor

- 386.4MW total

15



Table 2.1 Wind farm capacity (Mw)

OWNERSHIP
STATUS Total Landowner Joint External Unknown
Operational 83.95 24.8 59.15
Planning granted  110.45 28.05 80.0 2.4
Sub total 194.4 52.85 0 139.15 24
Planning pending 192.03 74.03 12.5 105.5 -
TOTAL 386.43 126.88 12.5 241.65 24

Source; adapted by SAC from data supplied by Aleastare Council (April 2010)

Table 2.2 Number of wind farms

The number of wind farm projects by status and oglip is detailed below.

Over 70% of projects are owned by farmers or ongdowners.

Numbers of wind farm projects

OWNERSHIP
STATUS Total Landowner  Joint External  Unknown
Operational 15 11 4
Planning granted 14 11 2 1
Sub total 29 22 0 6 1
Planning pending 34 23 1 10 0
TOTAL 63 45 1 16 1

Source; adapted by SAC from data supplied by Alesrsidre Council (April 2010)

Average size of wind farms
The average size of all approved and operationatl \projects by ownership
category;
- 2.4 MW owned by landowners
- 23.2MW owned externally
- 2.4MW ownership unknown

- 6.7MW overall average

16



Table 2.3: Average size of wind farms
Locally owned projects are considerable smallen tin@se owned by external
investors. The average size of projects in planimrgjgnificantly lower than
those already approved or operating.

OWNERSHIP
STATUS Total Landowner Joint External  Unknown
Operational 5.60 2.25 14.79
Planning granted  7.89 2.55 40.00 2.4
Sub total 6.70 2.40 23.19 24
Planning pending  5.65 3.22 12.50 10.55 -
TOTAL 6.13 2.82 12.50 15.10 24

Source; adapted by SAC from data supplied by Alesrsidre Council (April 2010)

17



3.1

3.2

Financial appraisal of on-farm wind energy

Scope of financial appraisal

Most wind turbines currently installed in Aberdekins are 0.8MW, many as
single turbines, or in small clusters of typicallyturbines. Of the projects in
planning at the present time, many are of the 2.384le. Financial analysis
is given for single 0.8MW, cluster of 3 x 0.8MW asithgle 2.3MW wind

projects.

On-farm projects currently operational will havars¢éd generation under the
Renewable Obligation Certificate (ROC) scheme. Tked In Tariff (FIT)

system, introduced in April 2010, provides an aléive means of reward for
renewable electricity produced and it is anticigateat this will be attractive
for many on-farm wind projects. Returns for the ®@@nd FIT systems are

compared here.
Income — FIT and ROC systems
The Feed In Tariff system provides a fixed paynfentelectricity generated,

the generation tariff, and also a payment for eldty exported to the grid, the

grid export tariff. FITs for wind projects are stoin table 3.1.

Table 3.1 Generation tariffs for wind energy underthe Feed In Tariff

Wind scale Tariff level for new installations in period (p/kWWh
Year 1 (1 Apr 10 —+ Year 2 (1 Apr 11 + Year 3 (1 Apr 12 —
31 Mar 11) 31 Mar 12) 31 Mar 13)

<1.5 kW 34.5 34.5 32.6

>1.5-15 kw 26.7 26.7 255

>15-100 kW | 24.1 24.1 23.0

>100 - 500 kW | 18.8 18.8 18.8

>500-1.5MW/| 9.4 9.4 9.4

>1.5-5MW 4.5 4.5 4.5

18



3.3

For wind projects, FITs will be paid for 20 yearsdawill be index linked so
that payments will increase according to Retait®rindex (RPI). Projects
becoming operational between 1 April 2010 and 31dd&011, year 1 of the
scheme, will be eligible for the tariff level asosin, with projects becoming
operational in later years receiving the appropriatriff level for each year.
Tariff levels decline year on year for future entsafor scales of up to 100kW,
as shown in Table 3.1 for years 1 - 3. This reflélce expected improvements
in technology, therefore reduced need for enhascggbort for this scale of
wind turbines. For scales larger than 100 kW, féel in tariff payable for
new entrants remains the same throughout the 20pgeed, the only change

being an inflationary increase.

In addition to the generation tariff, an exporiftas payable for each kWh of
electricity produced under the FIT system. A mimimguaranteed payment
of 3p/kWh has been set, however higher figurethénregion of 5p/kWh have

been achieved for many wind turbine projects wiaichcurrently operational.

Under the ROC system a payment is made for theriei¢g produced and
also for a number of different elements relatinght® generation of renewable
energy. Values attached to each will vary fromtamst to contract but will
include Renewable Obligation Certificates (ROCd)iolv comprise the largest
proportion of renewables payment, Levy Exemptionrtiieates (LECS),

embedded benefits and Renewable Energy Guararit€@gm (REGOS).

Costs and returns for 0.8 MW turbine projects

Costs and returns will vary from project to proje@he following are given as

typical examples of costs and returns for 0.8MWings (Tables 3.2 and 3.3).

19



Table 3.2 Typical costs for a single 800 kW turbineand for a cluster of three 800

kW turbines

Capital costs

Single 800 k

\Cluster of 3 X

turbine 800 kW turbines
Turbine 870,00( 2,540,000
Civils/electrical 125,000 400,000
engineering
Grid connection 150,000 350,000
Financing 50,00( 140,000
Professional 80,00p 150,000
Interest During 20,000 50,000
Construction
Insurance 10,000 20,000
Contingency 95,000 250,000
Total capital cost 1,400,090 3,900,000
Operating costs (annual) Maintenance 20,000 60,000
Meter operator 500 500
Rates 7,000 or p 21,200 or O
Community 2,000 6,000
benefit
Insurance 5,000 11,000
Telecom lines 600 1,800
Contingency 10,000 24,000
Total 45,100 124,500
Capital and interest cogt 121,800 339,300
(annual) on 20 year loan
for total capital costs @
6% interest
Total annual cost 166,990 463,800

20



Assumptions:
Assumes borrowing of 100% of capital requiremerayimpg
back capital and interest over 20 year life of ineb
Exchange rate for turbine purchase £1:€1.15
Professional costs include consultancy to plannipmject

management in construction, legal and accountaeey f

Output and incomes for both the ROC and FIT systéonsthe different

turbine options are considered in this report:

Calculations of incomes for 0.8 MW turbine options:

0 On the FIT system, the income for a single 0.8MWine (within the
500 — 1500kW band, qualifying for a 9.4p/kWh getieratariff plus
an export tariff of 5p/kWh to give a total of 14/k@/h) would be
2,242,560kWh x £0.144 = £322,929.

o0 For 3 x 800 kW machines on the FIT system, thegatoyvould fall
into the 1.5 — 5SMW band (qualifying for 4.5 p/kWhbrgeration tariff +
5p/kWh export tariff to give a total of 9.5p/kWland the income
would be 6,727,680kWh x £0.095 = £639,130.

o0 By comparison, on the ROC system, a typical value projects in
operation is £0.105/kW (‘brown electricity’ pricdugs ROCs, LECs,
embedded benefits and REGOs). The income for glesia.8MW
turbine on the ROC system would be 2,242,560kWhO0XL@5 =
£235,469.

o0 For a cluster of 3 x 800kW machines on the ROCesgsihe income
would be £706,406.

21



Table 3.3 Typical output and returns for a SINGLE Q8MW turbine and for a
CLUSTER of 3 0.8 MW turbines, comparing ROC and FIT systems

SINGLE 0.8 MW turbine CLUSTER of 3 x 0.8 MW turbin es

ROC FIT ROC FIT
Income £235,469 £322,929 £706,406 £639,130
Annual £166,900 £166,900 £463,800 £463,800
Cost
Annual £68,569 £156,029 £242,606 £175,330
Return

Assumptions:

Capacity factor of 32%. This is a relatively hicgypacity factor
and has been selected in recognition of the higlrame wind
speeds at many Aberdeenshire sites.
Theoretical power production:
800 kW machine = 800 x 24 hours x 365 days
7,008,000 kWh
Cluster of 3 x 800 kW machine = 21,024,000 kWh

Actual power production = theoretical power produwet x
capacity factor
For single 800 kW= 7,008,000 x 32% = 2,242,560 kWh
Cluster of 3 x 800 kW machines = 6,727,680

Total annual costs taken from Table 3.2

Once annual costs are taken into account it caseba that the FIT system

clearly favours the smaller scale project considérere; the single 0.8 MW

turbine, as the 9.4p/kWh generation tariff can be&amed. Returns for the

same size of project were less than half underRR¥C system in this

example.
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Installing three 0.8 MW turbines brings the totalesof the project to 2.4
MW, and into the 1.5 — 5 MW FIT banding with thesdefavourable
generation tariff of 4.5p/kWh. In the comparisdmown here where a
10.5p/kWh figure is achieved under the ROC systdme, ROC system
gives a 40% higher return than the FIT system. kelaconditions are
slightly poorer for those signing up for ROC contsaat the time of writing
(May 2010) reducing the differential between thsteyns. It should also be
borne in mind that the FIT contracts offer a gusead level of income for
20 years whereas contracts for ROC are not avaifablthis long. Farmer
developers may be willing to forgo a portion of thdditional income

which ROC may offer in order to reduce risk.
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3.4  Costs and returns for a single 2.3 MW turbine

Costs typical for a single 2.3 MW turbine wind gt are shown in Table 3.4.

Table 3.4 Typical costs for a single 2.3 MW turbine

Capital costs

Turbine 2,000,000
Civils/electrical 300,000
engineering
Grid connection 350,000
Financing 130,000
Professional 150,000
Interest During 50,000
Construction
Insurance 20,000
Contingency 200,000
Total capital cost 3,200,000

Operating costs (annual) Maintenance 55,000
Meter operator 500
Rates 20,300 or P
Community benefit 6,000
Insurance 10,000
Telecom lines 600
Contingency 25,000
Total 117,400

Capital and interest cost

(annual) on 20 year logn 278,400

for total capital costs @

6% interest

Total annual cost £395,800
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Table 3.5

Assumptions:

Assumes borrowing of 100% of capital requiremerayimpg

back capital and interest over 20 year life of ineb

Exchange rate for turbine purchase £1:€1.15

Professional costs include consultancy to plannipmject

management in construction, legal and accountaeey f

comparing ROC and FIT systems

Typical output and returns for a single 2 MW turbine,

FIT System ROC System
Income £574,218 £634,662
Annual Cost £395,800 £395,800
Annual Return £178,418 £238,862

Assumptions
Capacity factor of 30%
Typical value per kW for projects in operation ROC system -
£0.105/kW (this is the ‘brown’ electricity priceyd ROCs, LECs,
embedded benefits and REGOs)
Income under the FIT system for 2.3 MW turbine iB £ 5 MW
band — 4.5p/kWh generation tariff plus 5p/kWh expariff to give
a total of 9.5p/kWh
Theoretical power production of a 2.3 MW machin@390 x 24
hours x 365 days = 20,148,000 kWh.
Actual power production = theoretical power produttx capacity
factor = 20,148,000 x 30% = 6,044,400 kWh

As for the cluster of three 0.8 MW turbines, the®€&ystem gives a higher
return than the FIT system with the figures usedhis example. The

annual return is very similar to the cluster ofe#i0.8 MW turbines (total
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2.4 MW) as the slightly higher income from the #i@8 MW cluster is
offset by higher annual costs.

As for the 0.8 MW turbine calculations, farmer depers should be aware
that ROC prices on the market now are slightly lothan values used here
and also that the FIT system provides a guarared of income for 20

years, which is not provided in the ROC system.

Although there is a slightly lower assumed capacftyhe 2.3MW turbine
compared to the 0.8MW machine (30% rather than 32fput from a
2.3MW machine is otherwise proportional to its tletizal production,
demonstrating the benefits of installing a sing@\VAV turbine rather than

a 0.8MW turbine if there is room at the site.
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4.1

Factors affecting financial output

Sensitivity analysis

There are a number of key variables affecting thbility of any wind energy
project.  Sensitivity analysis provides a betterdemstanding of the

combination of factors required for a successfuldaproject.
Key variables are:

Capacity factor
Electricity price
ROC payment
Connection costs

Exchange rate
Capacity factor

The capacity factor of wind turbine operation asiee will have a major
bearing on the viability of the project. This issely connected to the average
wind speed at a site. A 32% capacity factor hasnbassumed in the
calculations here for the 0.8MW turbine optionsha@0% assumed for the
2.3MW turbine. Many sites in Aberdeenshire willveaa slightly higher
capacity factor and therefore higher production.

Raising the capacity factor by 2% to 34% will ga&tual power production of
2,382,720 kWh (calculated from the theoretical poweduction of an 800
kW machine; 7,008,000 kWh x 36%). This is an addal 140,160 kwWh
electricity production compared to 32% capacityuiealent to £14,717
additional return per year (at £0.105/kW for eliettly plus renewable support
(ROCs, LECs, embedded benefits and REGOs). Thiphasises the
commercial desirability to select a site with hiagrerage wind speed to ensure

that capacity factor is maximised.
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Electricity price

The electricity price and renewable energy paymesusived, either under the
FIT or ROC system, are clearly key factors in deteing the return from a

wind energy project.

The calculations undertaken in this study are basedn electricity price of
5p/kWh. This is typical of agreements obtainedniigny of the operational
wind turbine projects in Aberdeenshire; howevenfar developers should be
aware that electricity prices vary over time anel dptimal pricing may not be

available when they are ready to sign a contract.

Risks of changes in electricity price can be misedi by selecting an
agreement which provides a guaranteed electricicgegor a number of years.
Locking into the electricity price for 3 years, wian option for a further 7

years is a possible option.
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ROC payment

ROCs are traded on the market; therefore valuetufiies over time as
demonstrated in Figure 4.1. The value selectdtiencalculations shown in

Chapter 3 is representative of recent projects.

—+Standard ROCs
—=— Co-Fired

maade //f
|

£20.00

£60.00 4 ‘

£/MWh ROC

£10.00

£-

Oct02 Apr-03 Oct03 Apr04 Oct04 Apr-05 Oct05 Apr-06 Oct06 Apr-O7 Oct07 Apr08 Oct08 Apr-09

Figure 4.1 ROC value 2002 - 2009

In the Renewables Obligation as currently congtituthere is a risk that ROC
prices crash if the Obligations target of 20% eweggeneration from

renewables is reached. The UK Government's redemérgy Review

proposes introducing a new mechanism, a ‘guaranteadroom’ to ensure
that this is avoideq™,

A further potential risk that could significantljfect returns from wind energy
projects is that Government reduces the ROC allmtdor onshore wind to
less than the current reward of one ROC per MWtdyced. The Energy
Review proposes that there will be a commitmentgoandfathering’ in that
currently operational project will continue to reae 1 ROC/MWh for their

lifetime, so addressing this isSue

° www.decc.gov.uk/en/content/cms/what_we_do/uk_suppBrgy_mix/renewable/res/res.aspx
10 www.bwea.com/pdf/realpower/rp06RO. pdf
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4.2

Grid access and connection costs

Access to the electricity grid is currently a coastt in some locations, with
limited capacity for incoming generation meaningttbubstantial upgrades are
necessary before some wind turbines can be cortheclde expense and
delays involved can lead to some projects beingviaible. Work to upgrade
sections of the grid is being undertaken with plamssignificant improvement
by 2018

Connection costs can vary markedly depending otamige from a suitable
electricity line. Costs can range from £70k - £8@kvards. The viability of a
single turbine project will be particularly affedtdy connection costs. For
wind clusters with multiple turbines, costs can ffgead over a greater
electricity generation capacity and therefore agbigconnection cost can be

tolerated.

Exchange rate

Turbines used at a ‘farm cluster’ level are maiBlyercon, or Vestas types
which are both imported. As the turbine cost is thajor component of the
capital cost of a project, changes in the exchaage can have a significant

effect on overall project cost.

The turbine maintenance agreement for some manuéscinay also be based
in Euros, so exchange rate will affect annual paymsie

Availability of finance

Although a 100% example is given here for ready ganmson of financial

performance, it should be noted that banks wilkssdequate security for this

level of borrowing which may make the option ureattive or not possible for

1 Our Electricity Network: a vision for 2020. A e by the Electricity Network Strategy Group,
March 2009.

30



some farm scales. Some banks currently offer mopurse deals, offering the
advantage that security is taken over the projesetfirather than property,
although legal requirements are more onerous. @pgrtion of equity

contribution is required for many deals.

On-farm project financed so far have centred ofOBB8MW turbines, or in a
few cases 2.3MW scales. With the upsurge of istere turbines falling
within the 100 — 500 kW FIT bank with lower capitauirements, there is a

need to ascertain appropriate structures for takes
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50 The need for agricultural diversification in

Aberdeenshire
5.1 Farm income in Scotland

Farm incomes in Scotland have risen steadily okerlast decade from a low of around
£300m in 1998 to a high of around £660m in 2007erQlie same period subsidy payments
have been relatively stable with the result tha2@®7 Scottish agriculture generated a profit
net of subsidies for the first time in over 10 ywearhe overall conclusion is that Scottish
agriculture has increased the level of returns ftben market place significantly in recent
years but that the sector as whole remains higklyeddent on subsidy to generate a net

return.

Figure 5.1: Total Income from Farming in Scotland

Total Income from Farming (TIFF} production and other payments and subsidies, 1997 - 2008
inreal terms (2008 Prices)
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Source: Scottish Government

5.2 Incomes by farm type

Looking more closely at individual farm types aasslified under the Farm Accounts Scheme
(FAS) a wide disparity in income levels is seercome levels are generally significantly

higher in non-Less Favoured Areas particularlyhi@ tore intensive sectors such as cereals,

general cropping and dairy. By contrast return&eaA farm types are sharply lower.
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While all farm types recorded a rise in net farrooime in 2007/08, this was on the back of
exceptionally high global commodity prices and akening sterling exchange rate and may
turn out to be an exceptional year. The chart bedbows Net Farm Income (NFI) on selected
farm types in Scotland over the last 5 years. Ireoon cereal farms were exceptionally high

relative to the long term trends.

Figure 5.2: Net Farm Income by selected farm typeni Scotland
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Source: Scottish Government and SAC

Looking more closely at individual farm types itdpparent that some farm types are far more
reliant on subsidy than others. In 2007/8 LFA shaegp beef farms were the most dependant
at over 50% of output provided by subsidies conghaie arable and dairy units were
subsidies represented less than 20% of outputfii@ecial viability of beef and sheep farms
in upland areas without subsidies therefore lootteemely vulnerable. With the downturn in
commodity prices since 2007/08, the share of sidssigls a proportion of farm output is also

expected to rise in the cropping and dairy sectors.

5.3 Agricultural output in Aberdeenshire

Agricultural output (excluding subsidies). in Abeshshire was estimated at
£223.90m in 2007 (14% of Scotland’s total) accaydito a recent report for
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Aberdeenshire coundfl This represented a 25% increase from £178m ir8,200e

largely to a rise in crop prices (grain, potatoes).

Figure 5.3: changes in Aberdeenshire agricultural otput (excluding subsidies)
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Source: Cook et al 2008
Livestock output has traditionally dominated agitiexal output in Aberdeenshire;

however rises in crop prices boosted the incomm ftoops substantially in 2007 and
2008. However, since then crop income has declamguificantly due to lower crop

prices and higher fertiliser prices. Beef and shieepme has however increased on
the back of higher stock prices. In 2007 cereadef land potatoes were the largest

sources of farm income in Aberdenshire.

12 Agriculture in Aberdeenshire — looking to the fu#1f2008), P Cook, J Booth, A Copus, G Dalton, J
Grieve, B Ferguson, a study for NESAAG, Aberdeemrs@iouncil and Scottish Enterprise
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Figure 5.4 share of 2007 Aberdeenshire
enterprise
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Farm subsidies are dominated by the Single FarrmPBaiy (SFP) followed by lesser
amounts of Less Favoured Area Support Scheme (LFAB&ef Calf Premium

Scheme (BCPS) and environmental payments.

In total these subsidies represented £82m of additiincome equal to 38% of the

£223market income received by agriculture in Abergdire in 2007. These figures

demonstrate the high dependency of agriculturberrégion on subsidy payments.

Table 5.1 — Agricultural subsidies in Aberdeenshir€007

£m

SFP 71

LFASS 2.7

Other 8.2
- 819

Source; Cook et al, 2008
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5.4 Future trends — reductions in subsidies

Reform of the CAP is currently being decided whighl impact on the level of
subsidies that farms in Scotland receive from 2@hd beyond. There are many
factors being considered but the overall implicatie that subsidies on most farms

will fall. There are three main reasons for thisuasption;

- CAP’s reducing share of the EU budget
- Redistribution of CAP money to New Member States

- Inflationary trends

(i) CAP’s reducing share of the EU budget

Agra Europe reports that some analysts are alrpaatiicting a 20-30% cut in
the overall CAP budgét

Commission President Jose Manuel Barroso is beligeehave made his
views know through a leaked Commission draft (whitds since been
“binned”). The draft suggested that CAPs sharehef EU budget could fall
from roughly 40% currently to 32% in 2013; that tBmgle Farm Payment
system should be linked more explicitly to "the ypston of public goods",
and that a significant proportion of current CAPpemditure could be
repatriatedf".

A new DG Agri study has mapped out a likely declineEU agricultural
incomes, and a concentration of production in tlestrcompetitive areas, over
the coming decade based on the following three asaen — all of which

consider at least a 20% reduction in the CAP budget

- a 'Reference' model involving a 20% downsizingte CAP budget in real
terms and conclusion of the Doha deal along cutiees
- a 'Conservative' scenario, again assuming a 20%ebudduction but largely

at the expense of Pillar Two

13 Agra Europe issue: AE2395, Friday January 15 2010
14 Agra Europe issue: AE2384, Friday October 23 2009.
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- a'Liberalisation' scenario, where almost all CAlyments (except Pillar Two)

are phased out, and all trade barriers are removed.

The updated version maps out arable and livestackifhg patterns, income
levels, land prices, and other variables underetidiéferent market orientation
scenario¥.

(il) Redistribution of CAP money to New Member Stages

The addition of 12 new member states since 2004tdsd 7 million farmers and
40% more agricultural land area. Direct payments lased on production and
support in the reference period and as we movadudway from this period, the
greater the calls for redistributith

(iii) Inflation and currency effects

Agricultural subsidies are not index linked and #rerefore continually being
eroded by inflation. An additional factor in the U¥hich lies outside the euro
zone, is that exchange rate fluctuations can hanejar effect on UK subsidy

payments to farmers made in sterling.

5.4 The benefits of farm diversification in Aberdenshire

Generating renewable energy represent an impdicamt of diversification for farm
businesses. A study of farms in the North PennimeBowler et al (199(5 reports
that the major motivating factors for farm diveisdftion are as follows; the need to
maintain or increase farm incomes (63%), reacting market opportunity (22%) and

the need to create employment for family (16%)amn-family (12%).

15 http://ec.europa.eu/agriculture/analysis/externatiar2020ii/index_en.htm

*Pack Report 2009, page 17.

17 Bowler, I, Clark, G., Crockett, A., libery, B., &, A. (1996). The Development of Alternative farm
Enterprises; A study of family labour farms in th@rth Peninnes of England, journal of Rural Studies
12 (3), 285-295
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Farm incomes relative to the wider economy havdirkt steadily in recent years.
Employment in agriculture has also declined sigaifitly. Diversification is an
important activity in order to support farming imses and employment.
Diversification options vary widely but many areghiy dependant on location close
to urban populations. Aberdeenshire has a relgtiosy population density and many
areas are not close to a large urban populatiomcied the viability of farm
diversification. However, these very areas are alssl suited to wind power

production.

Benefits of income diversification
- increasing revenue
- supporting existing employment
- creating new employment

- spreading risk

The potential for on farm wind generation to suppf@rm incomes and create

employment is explored in the following section.

5.5 Income stability

Agriculture incomes are very variable and unrekapéar to year due to swings in
weather conditions, crop yields and quality, mafxetes, exchange rates and input
costs such as fertiliser and fuel. Chart 5.2 preslip illustrates the large income

swings witnessed by typical farm types in Scotleativeen 2003 and 2007.

Where farmers are entering into renewable energylymtion this represents an
important means to diversify income and reduce. ridkile costs and incomes
fluctuate significantly in the wind power sectoesie swings are generally less than
seen in agriculture particularly the volatile ambEkctor. In addition there are greater
opportunities to lock into longer term power pursihg agreements in wind power
than is always the case in agriculture. The mast sowind development is capital
and this can be fixed for 20 years whereas in afjure fertiliser and fuel prices can

rarely be hedged more than a year ahead and giaé@spnore than two years ahead.
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The following two charts illustrate fluctuationstime income for electricity generation
and wheat production. Electricity income compridgee ROC subsidy and the

wholesale electricity price. Wheat income comprittess Single Farm Payment and
the wheat price.

Figure 5.5 — changes in combined electricity incom@@ence per kwh)
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Figure 5.5 — changes in combined wheat income (£rgenne)
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While significant volatility is seen in both sedotthis is less evident in electricity
with lower ranges in price and more gradual tréamss which greatly aids financial

planning compared to the abrupt shifts in graicgsi

5.6 Role of wind farm income in offsetting subsidydecline and stabilising

agricultural income

Agricultural output (excluding subsidies) in Abeetshire was estimated at
£223.90m in 2007 (14% of Scotland’s total).

Agricultural subsidies in Aberdeenshire totalled estimated £85m in 2007

including £71m of Single Farm Payments.

Reform of the Common Agricultural Policy (CAP) igpected to see cuts in the
CAP budget of 20% to 30% from 2014. Redistributtdragricultural subsidies is
also expected towards new member states such amdPahd Hungary. As a
result Single Farm Payments (SFP) in Scotland coeldut by 20% to 30%.

For Aberdeenshire this could represent a cut incaiéetween £14.2m and

£21.3m in SFP alone depending on exchange ratesZ0d4 onwards.

Development of on farm wind power owned and mandyeelxisting farmers and
landowners represents an opportunity to bring audit income to offset any

decline in agricultural income and employment.

In the Scottish Farm Accounts Survey (FAS) for 2087 large cereal farms
(those with the likely capital to invest in largeak wind at the farm level)
generated a Net Farm Income of £90,863 (up from36the year before due to
higher cereal prices and expected to fall signifilyein 2008 and 2009).

Subsidy payments in 2007/08 totalled £71,743 ogel@ereal farms of which SFP
totalled £64,700. Reductions in SFP post 2014 oivéen 20% and 30% could
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see incomes on these farms fall by between £122840£19,410 due to cuts in

Single Farm Payments.

Development of a single on farm 0.8MW turbine scieim likely to boost
incomes bybetween £68,000 - £156,000 per year on averagewandd help

offset expected cuts in both subsidy income andetancome.

Wind power also represents an important means wérsifying income with
lower risk than that seen in agriculture from betbather and also the market

place.

Farm businesses in Aberdeenshire are thereforeggtonhave to develop
alternative sources of income over the next 5 ygaosder to maintain or increase
income levels. On farm wind developments offer & lswurce of potential

income.
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6.0 Economic and employment benefits of on farm wah
development in Aberdeenshire

6.1 Outline

The financial assessment of individual on farm widelvelopments now allows
estimates to be generated of the wider economic emngloyment benefits for
Aberdeenshire as a whole. The key issue is whatflierarise from local ownership
of smaller wind turbine developments as opposddrger projects owned by outside
investors?

The economic benefits of wind farm development

Economic benefits arise during two separate phafsésvelopment;

0] Construction

(i) Operation
Employment results directly from the activities awed as well as indirectly through
the benefit to the local economy of increased edjtere in the area by both
companies and households.

6.2 Methodology

The following steps have been taken to estimatalleconomic and employment

benefits from a 0.8MW on farm wind turbine —

(1) Project expenditure taken from Section (3) Financial, then brokewlo

into recognised Standard Industrial Classifications
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(ii)

(iif)

(iv)

v)

Employment multipliers- relevant values for each sector taken from the

latest Scottish Input-Output tabl&gType 11). This gives an estimate of
how many direct, indirect and induced jobs are tegtdy expenditure in

each sector.

Scottish employment effeet an estimate of how much of the resulting

employment is likely to result in Scotland. Valuegen from O’Herlihy
(2006)°

Aberdeenshire _employment effeetn estimate of how much of the

resulting employment is likely to result in Aberdegire. Values

estimated by SAC in discussions with industry.

Figures are then presenteger 0.8MW scheme, per 1MW and across the

53Mw of farmer owned schemes planned (see sumrahty bverleaf and

full calculation in Appendix 2)

18 http://www.scotland.gov.uk/Topics/Statistics/Br@isconomy/Input-Output
9 O'Herlihy & Co, (2006), Windfarm construction; emmic impact appraisal, a report for Scottish

Enterprise
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6.3 Results

(1) Jobs created in total

Estimate of total jobs created by project expemdiaind income are detailed in the

following table.

Table 6.1 - Estimates of TOTAL jobs created per 0MW turbine (FIT income)

Project Spend (£) per Jobs
spend (£) job created created
1) Wind assessment 80,000 47,596 1.68
and feasibility review
2) Planning process 2,000 42,937 0.05
3) Construction (roads) 90,000 51,177 1.76
4) Construction/erection 51,177 0.00
services
5) Internal grid and 150,000 74,405 2.02
grid connection
TOTAL | - construction 322,000 5.50
6) Operation and 20,000 47,596 0.42
maintenance
7) Land agreement 156,029 75,988 2.05
- local owned
TOTAL Il - annual 176,029 2.47

From this total, the proportion retained in Scatlamd then locally in Aberdeenshire

has then been estimated.

(i) Note on categories

1) Wind farm assessment and feasibility reviewhe- cost of feasibility

studies and preparation of the planning applicatowl supporting

documents, generally conducted by locally and &dottbased

companies.
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2)

3)

4)

5)

6)

7

Planning process directplanning fees.

Construction (roads) generally entirely local contractors.

Construction/erection services ir this instance these services were
provided entirely by contractors outside Aberde@eshand
predominantly from outside the UK and have theretoeen excluded.
Inevitably some limited local benefits from accondation etc. have

therefore also been omitted.

Internal grid and grid connection eabling and grid connection from

generally locally based contractors.

Operation and maintenanceannual average costéd/hilst spares are

mostly imported most of the staff are locally op&ish based.

Landowner agreement this represents the annual income to the
landowner. Where the site is leased out this remtesa much lower
value but also much lower risk payment from thedaiarm developer.
Where the farmer/landowner takes on developmeningbéves the
potential income is greatly increased reflecting ttonsiderable risk
and investment required. If planning fails then taedowner must
absorb this high cost with no benefit. Once appdothe landowner
also carries considerable risk from issue such r& gpnnection,
equipment performance, energy yield and fluctuation energy and

incentive payments.
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(i) Jobs created in Scotland and Aberdeenshire

Estimates of the proportion of employment from eapbnding or income category

have then been determined.

Table 6.2 -Estimates of LOCAL jobs created per 0.8MW turbine EIT income)

Share of jobs retained in - of which in Jobs in
Scotland Aberdeenshire  Aberdeenshire

1) Wind assessment 100% 50% 0.84
and feasibility review
2) Planning process 100% 100% 0.05
3) Construction (roads) 100% 100% 1.76
4) Construction/erection 33% 100%
services
5) Internal grid and 50% 80% 0.81
grid connection
TOTAL | - construction 3.45
6) Operation and 66% 50% 0.14
maintenance
7) Land agreement 100% 65% 1.33
- local owned
TOTAL Il - annual 1.47

(iv) Employment benefits of local vs external owneship

A comparison has then been made between the emefdybenefit where turbines

are owned locally or externally.

Construction
Construction generates an estimated 3.45 jobsakdn 8.8MW turbine constructed on
farm in total for the assumed 1 year constructieriqa. This figure is the same for

locally or outside owned projects.
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Annual impacts
Once the turbine is operational income and exparaliare generated in two main

areas; (a) operations and maintenance and (b) &gregtment — income to landowner.

Operations and maintenance are estimated to gen@rb4 jobs per 0.8MW turbine

on an annual basis; this is the same for both lipeald externally owned projects

Land agreement generates 1.33 jobs per 0.8MW wirbm an annual basis when

locally owned and just 0.09 jobs when externallyneud..
In total local ownership is expected to generateadditional 1.24 jobs locally per
year over the lifespan of the project compared xtereal ownership as the table

details.

Table 6.3 -Estimates of local jobs created per 0.8MW turbineRIT income)

FARMER owned EXTERNALLY owned

Aberdeenshire jobs created Difference
TOTAL | - construction 3.45 3.45 0
Operation and maintenance 0.14 0.14 0
Land agreement 1.33 0.09 1.24
TOTAL Il - annual 1.47 0.23 1.24

Income and employment resulting from ongoing maiatee and land agreement
payments brings benefits to the local community tloe entire 25 year expected
operational life of the turbines. Where the tudsirare owned by local farmers this

benefit is over 6 times as great as that resuftimm turbines owned externally.

Clearly local ownership brings far greater localptmgment benefit than either the

construction phase or where the project is extgrioained.
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(v) Income generated locally

The financial comparison between farmer and extewaership is detailed below.

Table 6.4 - Estimates of local income generated p8r8MW turbine (FIT income)

FARMER owned EXTERNALLY owned

Output/expenditure(£) Difference
TOTAL | - construction 322,000 322,000 0
Operation and maintenance 20,000 20,000 0
Land agreement 156,029 9,000 147,029
TOTAL Il - annual 176,029 29,000 147,029
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(vi) Summary and conclusions
FIT payments
Local ownership of on farm wind turbines brings;

ADDITIONAL annual income to the local economy 0£147,000 per 0.8MW
turbine and in Aberdeenshire;

- £9.7m for operational/approved projects*

- a further £13.4m from projects in planning#

ADDITIONAL employment to the local economy of 1.@bs per 0.8MW turbine
and in Aberdeenshire;
82 jobs for operational/approved projeéts*

a further 113 jobs from projects in plannif#

These are general estimates, based on the assaontpéb all turbines are single

0.8MW schemes benefiting from the FIT scheme.

In reality many projects will be larger in scaledueing the income per turbine

substantially through the ROC scheme payments.

ROC payments

Local ownership of on farm wind turbines brings;
ADDITIONAL annual income to the local economy 0f£59,500 per 0.8MW
turbine and in Aberdeenshire;

- £3.95m for operational/approved projeéts*

- a further £5.43m from projects in planning#

20 farmer owned projects *53MW in operation or peted,

2L farmer owned projects #73MW in planning
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ADDITIONAL employment to the local economy of 0.&bs per 0.8MW turbine
and in Aberdeenshire;
33 jobs for operational/approved projeéts*

a further 46 jobs from projects in plannifg#

These estimates exclude the large number of peoj@bich have not yet reached

planning which could be as large again as all tleds=ady approved or in planning.

Assessing the total jobs and income effect acrdmsdeenshire of local ownership of
wind turbines in practice would depend on a wideyeaof variables including;
- The number and size of wind turbine projects finapproved and
built
- the size of individual wind projects and whethesyttreceive FIT or
ROC income
- the cost of wind turbine construction (euro exclerates, contractors
costs, speed and complexity through planning, grishnection
charges)
- the profitability of on farm wind turbines (ROC &iT payments,
electricity prices)
- the actual spending patterns of local farmers tegulon additional
income received from wind turbine development (howch will

remain locally and how much will leave the locabeomy?)

By promoting smaller scale projects, the FIT systaeans that turbines are more
likely to be owned by local farmers or residentartithe larger schemes favoured
under the ROC payment system. Or put another veayg fjiven level of wind output

in a specific area, the FIT system is likely touted a greater total income and of this

a greater proportion is likely to stay in the loagta.

Overall farmers are particularly good at recyclagra income back to the farm &
local economy. Data from the Scottish Income-Outpable$’ demonstrates that
agriculture displays high multiplier effects. Agilture is within the top 10% of

22 http://lwww.scotland.gov.uk/Topics/Statistics/Br@iEconomy/Input-Output
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industries for generating additional income in otinelustries and within the top 25%
for generating additional employment in other irtdes. Previous studiéShave also
demonstrated that in Grampian, agricultural agtivis particularly effective in

supporting local economic activity and employment.

As a new farm activity, what is less clear is howcim of the income from wind farm
development on farm will be invested in the farmspent locally. Assessing this
more accurately will require a more detailed stualyolving a survey of actual

spending patterns from operational on farm windines.

2 Johns, PM, Leat PMK, (1986) An approach to rediesanomic modelling; the case of Grampian,
North of Scotland College of Agriculture
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Appendix 1 — table of wind farm projects in Aberde@shire

D

Operational
Date Wind farm Make, Model | Size biNo. MW Developer Farmer/ landown
turbines MW) | turbines | capacity based?

Feb 10 Hill of Fiddes Enercon E70 2.3 3 6.9 BroauvEnergy No

Feb 10 Cowhill Enercon E48 0.8 1 0.8 Mr Michael Bav Yes

Dec 09 | Ednie Farm Enercon E48 0.8 1 0.8 BruxiéNithd Energy| Yes
Ltd

Dec 09 Hill of Skelmonae Enercon E48 0.8 4 3.2 Da&viSmith Yes

Dec 09| Strath of Brydock Enercon E70 2.3 3 6.9 A J Duncan Yes

and Jun

09

Dec 09 | Newstead Enercon E48 0.8 1 0.8 Mr R Hay Yes

Oct 09 Hill of Burns Enercon E48 0.8 1 0.8 Hill®dirns Yes

Jul 09| Hill of Balquindachy Vestas 0.85 3 2.55 Grant Macki Yes

and Jul

07

Jul 09 St John’s Wells Enercon E48 0.8 3 2.4 Stn'3oWells Wind| Yes
Farm Ltd

Jul 09 Cairnhill Enercon E48 0.8 3 2.4 Yes

Jul 08 North Redbog Enercon E48 0.8 2 1.6 Redbog newables Yes
Ltd

Jul 07 Hill of Eastertown Vestas V52 0.85 3 2.55 ckas Yes

Apr 07 Dummuie Vestas V66 1.75 7 12.25 Eco2 No

May 06 | Boyndie Airfield Enercon E70 2 7 14 RDC No

Jul 05 Glens of Foudland Bonus 1.3 20 26 RES No

total 83.95
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Planning permission granted/granted subject to conitions

Date Wind farm Size of No. MW Developer Farmer/
turbines MW) | turbines| capacity landowner based

APP/2009/3776 Mains of Bogfechel 0.8 1 0.8 Mr CésuSimmers Yes
APP/2009/1044 | Little Byth 0.8 3 2.4 Lovie Ltd Yes
APP/2008/4159 | West Cockmuir 0.8 1 0.8 Aberdeen ldadhern Eggs Yes

Ltd
APP/2008/1722 House o’Hill 0.8 3 2.4 Gavin Cattd &atrick Cattg Yes
APP/2008/1486 | Cairnmore Farm 0.85 3 2.55 Grant Mack Yes
APP/2008/0753 Clochnabhill 1.3 4 5.2 Hugh Gordon Yes
APP/2007/4747 Upper Ardgrain 0.8 3 2.4 Mr Hamishl&al Yes
APP/2007/3775 Gairnieston Farm 2.3 1 2.3 Mr Plidgmzie Yes
APP/2006/4452 Mains of Hatton 0.8 3 2.4 ECO2 Ltd ?
APP/2006/3651 Denhill 2.3 1 2.3 Mr E Lee, Mr Johind_and| Yes

Mr John K Lind
APP/2006/3646 | Courtstone 2.3 1 2.3 Mr E Lee, MmJbimd and| Yes

Mr John K Lind
APP/2006/3637 Haddo 2.3 2 4.6 Mr E Lee, Mr JohrdLamd| Yes

Mr John K Lind
APP/2003/1662 Mid Hill 2.5 25 62.5 Fred Olsen Reakles No
APP/2003/0756 | Tullo 2.5 7 17.5 Tullo Wind Farm Ltd No
Total 110.45
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Planning permission pending

1%

Application code | Wind farm Size ofNo. turbines| MW Developer Farmer/ landown
turbines capacity based?
MW)

APP/2010/1147 Cairnhill extension 0.8 3 2.4 Jamesibl Yes

APP/2010/1117 Mosseye Farm 0.33 1 0.33 Mr M Davis esyY

APP/2010/0755 | Cairncake Farm 2.3 2 4.6 Alan TwRdtdtoes) Yes

APP/2010/0487 | Jacksbank 2.0-2.3 3 6.0 -6.9 CGaest Viners Yes

APP/2010/0432 | Cloffrickford, 2.3 3 6.9 Mr D Smith Yes

Skilmafilly, Denmore

APP/2010/0405 | Burnside of Idoch 0.8 4 3.2 Scotted Southern No
Renewables

APP/2010/0305 | Mains of Cairnbrogie 2.3 3 6.9 ArtBimmers Yes

APP/2010/0202 Hill of Fechel 0.8 1 0.8 Mr E Simmers Yes

APP/2010/0177 | Auchtygills Farm 20-25 1 2.05 2 Triodos Mellinsus No
Projects Ltd

APP/2010/0175 | Clayfords Farm 20-25 1 2.0 — PTHiodos Mellinsus No
Projects Ltd

APP/2010/0067 Castle of Auchry 0.8 3 2.4 RubislzwXI) Ltd Yes

APP/2009/4121 | St Johns Wells 0.8 4 3.2 St John snéllind| Yes
Farm Ltd

APP/2009/4072 Shielburn Farm 2.3 3 6.9 Duncan Gmeengyy Yes

APP/2009/3684 | Old Maud 0.8 1 0.8 Mr E Gibson Yes

APP/2009/3637 Ednie Farms 0.8 2 1.6 Bruxiehill Wirtkrgy| Yes
Ltd

APP/2009/3610 | Auchenten 0.8 3 2.4 Dr G Masson Yes

APP/2009/3583 | Upper Wheedlemor.85 2 1.7 J & A Wilson Ltd Yes

Farm
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APP/2009/3567 | Hillhead of Auquhirie| 2.3 3 6.9 Auiigh Land| Yes
Company Ltd
APP/2009/3565 | Muirake 2.3 2 4.6 Vento Ludens Ltd No
APP/2009/3456 | Greenhill Croft 2.3 2 4.6 Alan Tw@obtatoes) Yes
APP/2009/2439 | West Knock 0.8 3 2.4 Mr A Howie Yes
APP/2009/1988 | Tillymaud 0.8 1 0.8 Udny Communitynd/] Yes
Turbine Company Ltd
APP/2009/1541 Bogenlea Farm 2.3 1 2.3 Eco2 Ltd No
APP/2009/1484 | Droop Hill 2.3 2 4.6 Macphie of Glenbe | Yes
Ltd
APP/2009/1380 Clashindarroch Fores 2.75 18 49.5 ttewtall Wind Power No
Ltd
APP/2008/4244 Gordonstown 2.5 5 12.5 Novera No?
APP/2008/2874 Cairnton Road 2.3 1 2.3 Hamlyn's afotand| Yes
Ltd
APP/2008/0237 Pressendye 2.3 7 16.1 Cushnie Windrgn No
Co.
APP/2008/0147 Hill of Tillymorgan 0.8-1.0 3 2.8:0 | Mr Callum Burnett Yes
APP/2006/4911 Kildrummy 2 8 1.6 Npower renewables| o N
APP/2006/4436 | Toux Farm 0.8 1 0.8 Deer Communites
Council
APP/2006/4063 Herscha Hill 0.8 1 0.8 Mr Colin Mchea Yes
APP/2006/3934 Meikle Carewe 0.85 12 10.2 RES Dgretnts Ltd| No
APP/2004/4666 St John’s Hilll 1.3 9 13 SSE Renev&able No
Total 192.03

Source: Aberdeenshire Council Planning
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Appendix 2a — economic and employment multipliers +IT payments

On farm wind clusters - locally owned - employment effects - 0.8Mw turbine

Cost element Expenditure Standard Input-output Employment Output per Total employment Scottish Impact on Of which Impact on
industrial sector from multiplier * employee portion Scottish Aberdeenshire Aberdeenshire
classification Scottish table (Type 2)# (Type 2) employment portion employment (gross)
Per 0.8Mw  PER 1Mw PER 60Mw
A B C D E F G FXG H FxH
1) Wind assessment 80,000 [74.30 or 74.2C 112 21.01 47,596 1.68 100% 1.68 50% 0.84 1.05 63.03
and feasibility review
2) Planning process 2,000 [4.12/2, 74.12/ 110 23.29 42,937 0.05 100% 0.05 100% 0.05 0.06 3.49
3) Construction (roads) 90,000 45.2/3 88 19.54 51,177 1.76 100% 1.76 100% 1.76 2.20 131.90
4) Construction/erection 45 88 19.54 51,177 0.00 33% 0.00 100%
services
5) Internal grid and 150,000 31.2 70 13.44 74,405 2.02 50% 1.01 80% 0.81 1.01 60.48
grid connection
TOTAL | - construction 322,000 5.50 4.49 3.45 4.31 258.90
6) Operation and 20,000 74.2 112 21.01 47,596 0.42 66% 0.28 50% 0.14 0.17 10.44
maintenance
7) Land agreement - local owned 156,029 | Consumption Households (Type 2) 13.16 75,988 2.05 100% 2.05 65% 1.33 1.67 100.10
Multiplier
TOTAL Il - annual 176,029 2.47 2.33 1.47 1.84 110.54
8) Land agreement - leased 9,000 |Consumption Households (Type 2)| 13.16 75,988 0.12 100% 0.12 75% 0.09 0.11 6.66
TOTAL Ill - annual 0.23 0.29 17.10
Notes
A - expenditure based on 0.8MW turbine in Abderdeenshire, source SAC and industry F=AE

B - Source, Scottish Government

C - Source Scottish Government

D - Scottish Input Output tables (Type2@) 2004 except “Land agreement” O'Herlihy & Co, 2006, #
E-asperD

G = O'Herlihy & Co (2006)

H - local employment estimatedbased on 0.8MW turbine in Abderdeenshire, source SAC and industry
| - estimated impact of LMW of schemes based on 0.8MW example

J - estimated impact of 60MW of schemes based on 0.8MW example

# O'Herlihy & Co, (2006), Windfarm cosntruction; economic impact appraisal, a report for Scottish Enterprise

@ Type 2 employment - direct+indirect+induced

* Impact on Scottish employment refers to the number of jobs generated per aditional £1M of sectoral output
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Appendix 2b — economic and employment multipliers ROC payments

On farm wind clusters - locally owned - employment effects - 0.8Mw turbine

Cost element Expenditure Standard Input-output Employment Output per Total employment Scottish Impact on Of which Impact on
industrial sector from multiplier * employee portion Scottish Aberdeenshire Aberdeenshire
classification Scottish table (Type 2)# (Type 2) employment portion employment (gross)
Per 0.8Mw  PER 1Mw PER 60Mw
A B C D E F G FXG H FxH
1) Wind assessment 80,000 [74.30 or 74.2C 112 21.01 47,596 1.68 100% 1.68 50% 0.84 1.05 63.03
and feasibility review
2) Planning process 2,000 [4.12/2, 74.12/ 110 23.29 42,937 0.05 100% 0.05 100% 0.05 0.06 3.49
3) Construction (roads) 90,000 45.2/3 88 19.54 51,177 1.76 100% 1.76 100% 1.76 2.20 131.90
4) Construction/erection 45 88 19.54 51,177 0.00 33% 0.00 100%
services
5) Internal grid and 150,000 31.2 70 13.44 74,405 2.02 50% 1.01 80% 0.81 1.01 60.48
grid connection
TOTAL | - construction 322,000 5.50 4.49 3.45 4.31 258.90
6) Operation and 20,000 74.2 112 21.01 47,596 0.42 66% 0.28 50% 0.14 0.17 10.44
maintenance
7) Land agreement - local owned 68,569 | Consumption Households (Type 2) 13.16 75,988 0.90 100% 0.90 65% 0.59 0.73 43.99
Multiplier
TOTAL Il - annual 88,569 1.32 1.18 0.73 0.91 54.43
8) Land agreement - leased 9,000 |Consumption Households (Type 2)| 13.16 75,988 0.12 100% 0.12 75% 0.09 0.11 6.66
TOTAL Ill - annual 0.23 0.29 17.10
Notes
A - expenditure based on 0.8MW turbine in Abderdeenshire, source SAC and industry F=AE
B - Source, Scottish Government G = O'Herlihy & Co (2006)
C - Source Scottish Government H - local employment estimatedbased on 0.8MW turbine in Abderdeenshire, source SAC and industry
D - Scottish Input Output tables (Type2@) 2004 except “Land agreement” O'Herlihy & Co, 2006, # | - estimated impact of LMW of schemes based on 0.8MW example
E - as per D J - estimated impact of 60MW of schemes based on 0.8MW example

# O'Herlihy & Co, (2006), Windfarm cosntruction; economic impact appraisal, a report for Scottish Enterprise
@ Type 2 employment - direct+indirect+induced
* Impact on Scottish employment refers to the number of jobs generated per aditional £1M of sectoral output
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