www.islepact.eu

the Sustainable Energy
Action plan in

Energy 2020

- Energy plan for Region Gotland
- extracted from the full document for

public consideration until April 8", 2013

with a brief presentation of Gotland added for for-

eign readers
Produced as the deliverable “ISEAP” — an "Island’s Sustainable Ener-
gy Action Plan” — in the frame of the Islepact and CoM- initiatives

Approved by the Regional Board 18-12-2012

Region

Gotland

Region Gotland

Visborgsallén 19
SE-62181 VISBY
www.gotland.se

]



ol

PACT OF
ISLANDS
@
T
Covenant
Distribution List: YES
Co - WESTERN ISLES - COMHAIRLE NAN EILEAN SIAR v
Region P1 - GOTLAND — REGION GOTLAND v
Gotland
. ie P2 - AREAM - AGENCIA REGIONAL DA ENERGIA E AMBIENTE DA REGIAO v
e Qream  AUTONOMA DE MADEIRA
]t[ P3 - ITC - INSTITUTO TECNOLOGICO DE CANARIAS S.A. v
G‘_H_drhwm” P4 - BALEARICS - DIRECTORATE GENERAL FOR ENERGY OF THE BALE- v
LTZ0AoWE e ARIC ISLANDS GOVERNMENT
P5 - DAFNI - AEGEAN SUSTAINABLE ISLANDS NETWORK v
P6- REAC — REGION OF CRETE, REGIONAL ENERGY AGENCY OF CRETE v
P7 - PEPS - PUNTO ENERGIA PROVINCIA DI SASSARI — MULTISS v
P8 - MALTA - PARAGON LIMITED v
P9 - CYPRUS ENERGY AGENCY 4
P10 - SAMS@ ENERGY ACADEMY v
3 m P11 - ARENA - ENERGY AND ENVIRONMENT AGENCY OF AZORES v
"
exergia Assistant Coordinator — EXERGIA v
Birec paras-Genidal o
“ T imiw; EuUropean Commission v
Region

Gotland



SUSTAINABLE ENERGY ACTION PLAN FOR GOTLAND

Quality Control

Submitted by

Region Gotland

Title of the document | D.3.
File name D.3
Date Drafted Checked Approved ‘ Status (C-P)
2011- |
Revisions
Version Date Drafted Checked Approved Status (C-P)
Deliverable 2011-

Gatland’s geographic loatian, in the middle of the Baltic Sea

PACT OF
ISLANDS

ﬁ Region
Gotland



SUSTAINABLE ENERGY ACTION PLAN FOR GOTLAND

Contents
(O] 01 =] o 1 £ PP PRRPPR 4
SUMM A R et 5
1. INTRODUCTION TO GOTLAND. ...t 6
I T ToTo [ 7= o] ) VA Ua o IR (=1 o 1 (o Y/ 6
1.1.1 Built environment 0N GOtIANG..........ouuiriiiiieee e 7
V2 B LT g ToTo | =T o] o o1 SR UPR PR 8
1.3 Regional 8CON0OMY, GDP ...ttt e e e e et e e et e e e e e e e eanaaeanaas 9
1.4 Political and adminiStrative StIUCTUIES. ........ooiiiieeiiiiiee e 10
1.4.1 The role of the region iN energy aSPeCES.......cc.u i 11
1.4.2 Energy coordinating by the county administration ..............ccooviiiiiiiiiiiiiies 11
2. ENERGY 2020 — SUSTAINABLE CLIMATE-NEUTRAL ENERGY FOR GOTLAND
..................................................................................................................... 12
2.1 Visions for a sustainable fULUIE ..........oooe e 12
2.1.1 CO; reductions already aChieVed ..........cceuieiiiiiei e eaas 12
b A 0o o 1] U T=To = 1 (0] PP PPPTT 12
2.1.3 Organisational and financial aSPeCES ..........veeuuiiiiiiiiii e 13
2.2 ODjJECtiVES aNd TArgELS .....uiiie ittt ettt e et e e e e e e e eaa s 14
2.2.1 Overall CO, reduction target for 2020........ccvuuieieiieie e eeas 14
2.3 StrategiC QUIAEIINES ...t e e e et e e e e e e e e e e ean e 14
3. Energy balance and emission INVENTOIY ..........c.ivuiiiiiiiiiieeeeeeeeee 15
3.1 Final energy demand in 1990 & 2010 .....uuiiuuieieiieei et ee e e e e e e e e et e e e e e e e eanaae 15
3.2 Secondary €NErgy CONVEISION ...v.uuieeuuieereeetntereteeeaneesteeeeneeeneeenaeesnaeeenaaesnaeaennaeennaaes 17
3.2.1 Wind POWET PrOTQUCTION ....cuiiei ettt e e e e e e e e e e e e ea e ean e eeens 17
T B 1 1) 1 [od A =T U] o 18
3.2.3 The path to a sustainable energy balance for Gotland ............ccccoeveiiviiiiiiiineennnee, 19
3.3 CO; emissions from primary energy use in 1990—2010 ........cccuiiiiiiiiiiieiiieeiieeeieeeies 20
3.3.1 Final energy demand with energy actions until 2020 .............cocoiiiiiiiiiiiiiiiieeiee, 21
3.3.2 Secondary energy conversion with energy actions until 2020 ............cccceevvveennnnen. 21
3.3.3 ‘Business as usual’ as reference SCENAIO?. . ... .cuuuiiiuiieieeeiie e 21
3.3 4 Expected primary energy demand in 2020 including actions .............cccceeevieeennneen. 21
4. ACHIONS TOr 2012—2020 ... . e 22
4.1 Buildings/equipment, facilities & INAUSTIIES .......vvvvuieeiieieee e 22
4.1.1. Municipal buildingS/@qUIPMENT ......ccuun e e 22
4.1.2 Other buildings/equipment, business, SME iNAUSLIIES ..........coeuiveiiiiiiiiiiiiiiieieeennn. 22
8 - 1T o T o 22
4.2.1 MUNICIPAI FIEET ... e e e e e ean s 22
4.2.3 Public and private tranSPOITS. ... ... euu et e e e e e eanas 23
c B W Yo=Y I =1 (= Tox o Y o] e o (U Ty o] o S 23
4.4. Local district heating/cooling and CHP .........c.uiiiiii e 23
SR - T (o WIS o] F= Yo o 11 o TR PP 23
4.6 Working with the citizens and stakeholders ..........cocveiiiiiiiii e 23
5. Organisational and financial mechanisms..............cccovciiiiiiiiiciiceeceen, 24
5.1 Coordination and organisational StrUCTUIES .........coeuu i 24
IS - L o= o - Lol | Y PP 24
5.3 Involvement Of StakenOoIders..........uuii i 24
L 2 11 o o =Y PP TPPPRPTN 24
5.5 Financing sources and iNStrUMENTS. ... ..c.u.iiuu it e e e e eei e e e eennaas 25
5.6 MONItoring and fOlOW-UD ... .c.uu e e e e e e e e e e e e e ea e e ean e 25
6. TABLE SECTION ...t 27
7 RETEIBINCES ... e 28
Dol =] 1= T SRPPRRRT

PACT OF
ISLANDS

% Region
Gotland



ol

PACT OF
ISLANDS

T

p=
Covenant
of Mayors

SUMMARY
Region Gotland has challenged itself to have a fully climate-neutral energy supply by 2025.

Offering the highest possible efficiency and economy, the energy supply will be climate-

neutral, based on local, renewable resources and will contribute to sustainable growth and

the development of local business. VVzsion 2025, adopted by the Regional Council.

The overall goal for Gotland’s CO, emission reduction is a 45% absolute reduction of the
fossil CO, emissions from non-ETS (not including industries covered in the CO, emission
trade scheme) activities from 1990-2020. In the early 1990s the municipality began the
strategic push to turn the island into an eco-sustainable society by 2025. Sustainability here
covers all aspects of the environment — energy, resources, agriculture, waste, radiation, etc.
Over the past decade several actions were taken to find solutions for a sustainable energy
supply on Gotland. Between 1990 and 2010 CO, emissions from fossil fuels were reduced
by 35%, primarily due to the transition to new technology for heating in buildings. Oil has
largely been replaced by biomass, especially in district heating. Increased activity in local
forestry plus the development of technology for biomass heating has resulted in local bio-
mass supplying most of the heating fuel used for buildings on the island. In smaller build-
ings a switchover from oil-powered boilers to geothermal heating and heat pumps also
contributes to a reduced dependency on oil and/or decreased need of electricity for heat-
ing. Technical development has led to improved energy efficiency, while at the same time
both the average heated building area and the transport mileage per inhabitant on Gotland
has increased. The number of customers on the electrical grid is higher and electricity is
used for a wider range of purposes, thus reinforcing the quality demands for voltage and
frequency of electricity, despite the fact that electricity consumption in the non-trading
sector is about the same as in the early 1990s. Currently 40% of the island’s total electricity
needs are met by local wind power; the rest is covered by the Nordic mix of mainly hydro
and nuclear power. Since 1995 the municipality has reduced CO, emissions from fossil
fuels in its own operations by almost 50%. Further regional actions regarding energy effi-
ciency in buildings, public procurement, behaviour change, and energy efficiency advisory
services are to be taken during 2012-2015. At the same time, actions for transition of
transports to other fuels, improved energy efficiency in industry and the service sector, and
the installation of new wind power plants will be implemented dependent on decisions
outside the regional council, but to a certain extent they can be supported by regional ac-
tions. In 2012 the installed capacity of wind power will reach the present grid limit of 195
MW. With a new sea cable put in operation in 2017, the next major phase of wind power
installation on Gotland is expected to take place in 2016—2020. The idea is that in the fu-
ture export of wind power will balance the remaining use of fossil fuels for transport and
industrial use on Gotland. Local biomass resources, with support from geothermal, solar
and recycling of excess heat, will meet the energy need for heating and some of the fuel for
road transports. Both wind power and bioenergy will contribute to the sustainable growth
in local business. But local growth also depends upon good communication. Any major

changes in the technology for road transports are not expected until 2020.
Region
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1. INTRODUCTION TO GOTLAND e
Gotland is the largest Baltic Sea island, with about 57,200 residents. It is located almost half
way between the Swedish mainland and the Baltic countries, about 100 km from each of
them. Region Gotland already has a history of action plans and measures to reduce climate
gas emissions in the public sector as well as in industries and households. The present
action plan is based on the structure and identification of potentials developed in earlier
plans and EU projects on sustainable energy use for Gotland. The major challenges now
are to make people — private individuals, employers and entrepreneurs alike — realise the
economic potential of energy efficiency in homes, public services and enterprises, create
alternative fuels businesses and kick off the transition to a more sustainable transport
system.
rom an energy perspective, Gotland is unique. Its clear demarcation in combination with
its large energy requirement, particularly with reference to the lime and cement industries
and the transport sector, makes energy production a particularly demanding issue. It also
makes the island an interesting subject for energy production, distribution and consump-
tion studies. There are excellent opportunities for developing local production using wind
power and biofuels on the island, and the future energy market is intended to rely on tech-
nology and economy for continued energy exchange with other regions.
1.1. Geography and territory renewable energy supply is good. But the
Gotland is a flat landscape built on vari- energy exploitation must be counterbal-
ous limestone and sandstone bedrock anced with great environmental concern;
that can provide good arable land, differ- the island is home to many rare species,
ent types of forests, beautiful shores and the limestone bedrock makes the water
in some areas limestone valuable for situation vulnerable and much of the
quarrying. With good wind resources, landscape or elements in the landscape
about 1,500 sun hours per year and a lot are protected due to environmental, natu-
of bioenergy capacity, the potential for ral or cultural heritage considerations.
LAND USE, Source: Statistics Sweden AREA SHARE
Farm land total, including grazing areas: 102,300 hectare 32%
Subset: Farm land for cultivated crops: 85,000 hectare 27%
Productive forest area: 123,000 hectare 39%
Non-productive forest area: 38,000 hectare 12%
Other land types, such as grasslands 27,210 hectare 8.7%
and non-forested wasteland:
Wetland: 3,050 hectare 1%
Lakes: 3,230 hectare 1%
Subset: Areas under environmental protection.: 26,386 hectare 8.4%
Built-up areas including roads: 17,400 hectare 6%
Quarries and similar exploitations: 950 hectare 0.3%
Region
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1.1.1 Built environment on Gotland

REFERENCES There are about 32,000 heated buildings on Gotland. The

e Largest lake: 6.3 km? buildings, on average, are relatively old; about 50% were

e Highest point: 82 m constructed before 1945 and about 1% were constructed
above sea level during the medieval period. Many buildings are valuable

e North-south: 176 km from a cultural heritage perspective and are protected by

e East—west: 50 km certain laws and regulations. The rate of demolition of

e Coastline: 800 km buildings is close to zero. Households number about

28,000, of which about 18,000 are detached houses or farm

houses for one or two families; about 10,000 live in flats.

As many as about 8,000 houses on Gotland are characterised as holiday homes, many of
which are inhabited only during a few summer weeks. Many of those houses are only

equipped with electrical heating (Source: Register of buildings for taxation).

The city of Visby is a living world heritage site with medieval roots. Currently a popular
summer destination, well-known for leisure and cultural activities, classified by UNESCO
as a world heritage site: ‘...an extremely distinguished example of a Northern European
walled Hanseatic town which has, in a unique way, preserved its townscape and its highly
valuable architecture, the form and function of which clearly express the importance of this
human settlement’. UNESCO’s World Heritage Committee. 1

Over the last ten years many new buildings have been constructed on Gotland, in Visby,
and all over the island. Much of the construction is for commercial purposes; about 1,000
new flats and 800 houses have been constructed for residential use, including new holiday
homes. Remarkably enough, the number of permanent residents on the island has not in-
creased during the same period. But there are quite a few house-owners who stay here dur-

ing the main part of the year, while they officially live on the mainland.

The heating systems used for homes and public service buildings are fairly close to low
carbon heating. Oil is still in use in some industrial buildings. Holiday homes are often
equipped with only electrical heating, while the most typical heating system for a detached
house is a biofuel boiler connected to a central heating system, with electrical heating as a
backup. Most of the blocks of flats and service buildings in villages are connected to biofu-
elled district heating. The buildings are generally fairly well insulated; double or triple glaz-

ing is standard.

According to a national report from 2008 the remaining easily achievable efficiency poten-
tial in buildings on Gotland is between 20-25 GWh/yr.

Less than 10% of households use fossil fuels to heat their
homes. Less than 5% of flats are heated by fossil fuels, 90%
are connected to community heating.

Fossil CO, emissions from heating homes has dropped by
over 95% since 1990.
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1.2 Demographics

The island of Gotland has 57,200 inhabitants (census 2011). The only urban community on
the island is Visby, which is the centre of the municipal and county administration and
higher education. Visby has about 23,000 inhabitants (census 2011). Villages with 800—
1,800 permanent residents are also municipal service centres: Hemse, Slite, Klintehamn,
Farésund and Roma. About 20,000 of the island’s permanent residents are scattered widely
over the countryside; there are also some places with a few hundred residents such as

Burgsvik, Havdhem, Katthammarsvik, Tingstide, Lirbro and Ljugarn.

After the Second World War, the mechanisation of agriculture and the industrialisation that
attracted young people to the growing urban industrial societies led Gotland, along with the
whole of Sweden, to a major transition. Once a society where the majority of the popula-
tion worked in agriculture, it became one where a steadily increasing number and propor-
tion of the jobs were located in the town of Visby, the island’s administrative and cultural
centre. As Gotland never achieved the level of industrialisation that many other Swedish
regions did, the island experienced a severe loss of young people in the late 1950s, when

many of them had to move to find jobs on the mainland.

Population development on Gotland 1945-2010
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The establishment and further development of the telecom industry, from the 1960s until
the late 1990s, gave Gotland a share of the new industrial jobs, but they were concentrated
in Visby. At the same time the growing public sector began taking responsibility for an
increasing share of childcare and care of the elderly, which previously considered family
duties. Thus a new labour market was created that employed many women. As urbanisation
increased, these jobs also became more concentrated in and around Visby, but the public

service and care jobs were spread over the whole island, wherever people lived.
Region
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Approximately 45% of the population currently lives in Visby. But Gotland’s countryside is
still a living rural society. Thanks to modern agriculture, which keeps the landscape open
and attractive for locals and visitors alike, and the islanders’ entrepreneurship and creativity
expressed in a wide range of SMEs, the countryside still attracts many families to the island.
Now the possibility of commuting to jobs in Visby or the villages while living in the coun-
tryside nearby means a higher quality of life for many families. But the ongoing trend of an
ageing population on Gotland is even more common in the rural areas than in and near
Visby. As the job market becomes more and more concentrated in Visby, young families
come to live there, both from other parts of Gotland and from other regions. In the coun-
tryside there is a greater share of elderly amongst both permanent residents and new per-
manent residents from the mainland. Farmers break this trend, however, as the average age
of active farmers on Gotland is younger than in the country as a whole. Everywhere in the
countryside near the coasts around the island, and in the most picturesque blocks of small
detached houses in Visby, a large number of houses are used primarily only during the

summer period.

1.3 Regional economy, GDP

The annual development of Gotland’s gross domestic product, GDP, in different sectors
and total + carbon intensity is shown in the table below (Sowurce: Statistics Sweden, Regional
facts). Gotland’s income level is generally a little lower than the Swedish average and the

GDP development is slower on Gotland than in other Swedish regions.

1993 2,229 2,678 2,518 1,072 8,497 1,500 0.18
2000 2,718 3,919 3,440 1,170 11,247 1,940 0.17
2005 2,607 5,396 4,467 1,469 13,939 1,716 0.12
2008 3,135 6,177 3,966 1,663 14,941 1,837 0.12
2009 14,879 1,817 0.12

There are slow signs of carbon decoupling , even including the ETS sector,
yet no BRP figures available for 2010
Source: Statistics Sweden & Cementa AB 2010/COq 1,772
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Number of people employed on Gotland in 2010, NACE code 2007.

Number of
Code Enterprises Employees
Code not available 258 1
A Agriculture, forestry and fishing 2,550 680
B Mining and quarrying 9 128
C Manufacturing 486 1,631
D Supply of electricity, gas, heat and cold 60 69
E Water supply, sewage, waste management and
remediation activities 18 53
F Construction work 794 1,699
G Wholesale and retail trade; repair of motor vehicles
and motorcycles 743 2,147
H Transports and storage 203 1,288
| Hotels and restaurants 342 1,083
J Information and communication 214 275
K Finance and insurances 75 617
L Real estate 574 391
M Justice, economy, science and technology 638 503
N Rental and estate services, travel agencies and
other support services 219 760
O Public administration and defence; social security 51 2,307
P Education 211 2,686
Q Human health and social services 228 4,773
R Culture and leisure 420 854
S Other services 447 530
Gotland total 8,540 22,475

Source: Statistics Sweden, figures for year 2010

1.4 Political and administrative structures

Region Gotland is a regional and local authority, governed by an elected council and their

representatives in the regional board of politicians. The region is the largest employer on

the island.

Region Gotland’s remit

e Childcare, schools and adult education, leisure.

e Care of the elderly and the disabled, individual and family care

e Emergency services

o Cleaning, water, streets/roads, parks, harbours

o Environmental protection, animal protection and health & safety

e Health care
e Public transport
e Culture

e Regional development — self-government since 1997.

As a region, the municipality of Gotland is responsible for working to encourage growth in

the region. Sustainable growth is promoted by the objectives adopted in the [7sion 2025.

Region

Gotland
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1.4.1 The role of the region in energy aspects
Region Gotland can contribute to a transition to a sustainable energy use on the island

through direct or indirect influence over:

o Transport, traffic planning, streets, parking areas, public transport, access for cyclists and

pedestrians
e Regulations for and planning of land use
e Planning permission and building permits, public energy advisory service
e Management of recycling and waste material
e Waterworks, sewer systems and sewage work
e Public procurement of goods and services that impact climate and environment
e Education and training, consumer guidance and information to citizens
e Project funding of regional development projects
e Energy efficiency and RES penetration in buildings and transports
e Share-holding in grid and electricity company

The region has the opportunity to take action and to act as an arena for work carried out
locally. This generates positive effects, including an improved living environment, cleaner
air and lower energy costs. Measures aimed at reducing climate change are a powerful driv-

ing force for technological innovation and improved local economy.

1.4.2 Energy coordinating by the county administration

The island of Gotland is also a county run by a county administration of governmental
employees, not publicly elected representatives. The county administration has the respon-
sibility of coordinating and implementing national politics and policies on Gotland, as the

regionalisation of the national energy strategy and the national environmental objectives.

The county administration is also tasked with supporting renewable energy and energy effi-
ciency according to national policies, and to supervise the provision of other national inter-
ests. The county administration has a responsibility to produce a regional energy strategy
that fairly covers the same areas as the municipal/regional energy action plan. It must also

supply the municipal level with basic data for planning and check municipal plans.
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2. ENERGY 2020 — SUSTAINABLE CLIMATE-
NEUTRAL ENERGY FOR GOTLAND

2.1 Visions for a sustainable future

Region Gotland has challenged itself to have a fully climate-neutral energy supply by 2025.
Offering the highest possible efficiency and economy, the energy supply will be climate-
neutral, based on local, renewable resources and will contribute to sustainable growth and

the development of local business. VVzsion 2025, adopted by the Regional Council.

In the early 1990s, the municipality started the strategic push to turn the island into a sus-
tainable society by 2025. Sustainability here refers to all aspects of the environment — en-
ergy, resources, agriculture, waste, radiation, etc. Particularly during the last decade several

actions have been taken to find solutions for a sustainable energy supply on Gotland.

2.1.1 CO; reductions already achieved

The CO, emission from fossil fuels for transportation and heating (excluding heating in
ETS industries) was reduced by 40% between 1990 and 2010, primarily due to the transi-
tion of the technology for heating buildings. Oil has been largely replaced by biomass, es-
pecially in district heating. Increased activity in local forestry plus development of the tech-
nology for biomass heating has resulted in local biomass covering most of the heating fuel
used for buildings on the island. In smaller buildings the switchover from oil boilers to
geothermal heating or heat pumps also contributes to reduced dependency on oil and/or
less need for electricity for heating. Technical development has led to improved energy
efficiency, but at the same time both the average heated building area and the number of

transports per inhabitant on Gotland have increased.

2.1.2 Continued efforts

The number of customers on the electrical grid is higher and electricity is used for a wider
range of purposes, boosting demand for voltage and quality aspects of the electricity, but
despite that, electricity consumption in the non-trading sector is about the same as in the
early 90s. Currently 30% of the island’s total electricity needs are covered by local wind

power; the rest is imported from the Swedish mix of mainly hydro and nuclear power.

Since 1995, the municipality has reduced CO, emissions from fossil fuels in its own opera-
tions by almost 50%. Further regional actions regarding energy efficiency in buildings, pub-
lic procurement, behaviour change and advisory services on energy efficiency are to be
taken during 2011-2015, parallel to actions for transitioning transports to other fuels, im-
proved energy efficiency in industry and the service sector and installation of new wind
power plants. All of these mainly depend on decisions outside the regional council, but can

to a certain extent be supported by regional actions.
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During 2012 the installed capacity of wind power will reach the present grid limit of e

195 MW. With a new sea cable put in operation in 2017, the next phase of wind power
installation on Gotland will take place in 2016—2020, when about 1,000 MW of wind power
will be installed on Gotland. The idea is that future exports of wind power will balance the
remaining use of fossil fuels for transport and industrial use on the island. Local biomass
resources with support from geothermal, solar and recycling of excess heat will meet the
energy needs for heating and some of the fuel for road transports. Both wind power and
bioenergy will contribute to sustainable growth in local business. But local growth also de-
pends upon good transport systems. No major changes of technology for road transports
are expected until 2020. The greatest future challenge is to meet future demands for in-
creased mobility while, at the same time, reducing emissions from transports. Public pro-

curement and investments in the public sector will contribute to the development.

2.1.3 Organisational and financial aspects
Some barriers have been encountered and some still remain on the path to realising the

sustainable, technical and economic feasibility potential of renewable energy on Gotland.

e Low Swedish electricity prices compared to the rest of Europe are an obstacle to achiev-
ing economy in substituting electric heating with biofuels. They are also a general obsta-

cle to motivating energy efficiency.

e Acceptance of wind power — While the public is generally positive to the development
of wind power as presented in the development plan for Gotland, continued develop-
ment has to be a democratic process. To succeed we make use of the potential for wind
power production on Gotland without reducing areas of unspoilt nature or habitats for
certain species or intruding on cultural heritage, while at the same time ensuring a certain

share of local ownership and economic advantages for nearby communities.
e Grid infrastructure — A weak power grid at suitable wind power locations.

o Governmental policy — The establishment of biogas production depends on a govern-
mental support system for fuels. Gotland, like many other Swedish regions, had hopes
for a national funding scheme for biogas production support, which has now been post-

poned.

o Entrenched attitudes — Lack of awareness of the regional benefits of local RES produc-

tion within certain sectors.

e Lack of investment capacity, which slows down the transition process in households,

SMEs and public services.

Barriers overcome:

e Export of wind power: Current grid connection to mainland has been restructured to

allow export. New sea cable underway.

o Low awareness: Interest in replacing fossil fuels is increasing in the general public.

Region

Gotland
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e Lack of awareness of contents of municipal plans: Politicians and civil servants have
been informed about the ambitious energy and environmental targets already set.

e Lack of know-how: The region’s property departments are experienced in energy man-
agement techniques. Many SMEs are active in the energy service sector, while a munici-
pal energy advisory service supports the public.

e Public acceptance of wind power: Projects are in place to provide mechanisms for local
ownership, compensation schemes for nearby land owners and communities along with

approved development plans.

2.2 Objectives and targets

2.2.1 Overall CO; reduction target for 2020

The target is a 45% absolute reduction from 1990-2020 of the energy-related fossil CO,
emissions in the non-emission trading (NETS) sector on Gotland. Emissions of other cli-
mate gases or sources other than energy use or energy conversion are not included. The
outcome in the ETS' sector is only very limited by local measures; it will mainly depend

upon international markets and regulations.”

Emissions from remaining fossil fuels in the NETS sector in 2020 will be ‘balanced’ by

exporting wind power.

2.3 Strategic guidelines

The overall strategic steering document for Region Gotland is the regional development
programme zsion 2025 (not available in English) and the underlying operative pro-
grammes, where the full version of the Energy 2020 — energy plan and climate strategy for Region
Gotland (under public consideration and awaiting political approval, spring 2012) expresses

the path to sustainable energy.

The following points reflect the headlines of the energy strategy in Energy 2020.

¢ Dedicated plan for a society close to zero emissions of climate gases

e Identify and support key actors in production of electricity, heat and trans-
port fuels from renewable energy sources

¢ Reduce the energy needs of buildings and choose energy effective technol-
ogy

e Support the analysis, development and implementation of the technology
needed for the transition to a sustainable energy system, both for the region
as a whole and in the region’s own operations

I'ETS Emission Trade Scheme, the ETS sector include enterprises within the European CO;
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Emission trading scheme, — NETS means the Non- ETS, including all other operations Re i on
2 CO; emissions from electricity via mainland cable calculated as Nordic Mix G 0 t l a n d
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SUSTAINABLE ENERGY ACTION PLAN FOR GOTLAND

3. Energy balance and emission inventory

3.1 Final energy demand in 1990 & 2010
Energy use on Gotland in 1990

Energy per source in 1990,
3980 GWh in total

electricity
19%

district heating
5%

forest hiofuel
4%

propane,
industry
2%
heating oil,
heavy
4%
coke, industry
0%

petrol, transports
9%

heating oil, light
4%

In 1990 the Swedish electricity prices over the year seem to have been favourable in com-

parison to oil prices; resulting in a high share of electricity in the heating systems.

Energy use on Gotland in 1990, energy sources MWh/year

electricity 741024

district heating 185980

forest hio fuel 159801
propane, industry 96731
heating oil, heavy 141770

heating oil, light 172513

diesel 252262
petrol, transports 363142
coke, industry

coal, industry 1860478

0] 500000 1000000 1500000 2000000

PACT OF
ISLANDS

p=/

b=
Covenant
of Mayors

ﬁ‘ Region
Gotland

15



SUSTAINABLE ENERGY ACTION PLAN FOR GOTLAND

The sectors in the figure below are the ones shown by Statistics Sweden

MWh per sector in 1990, Source Statistics Sweden
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Energy use, 3980 GWh in 1990

Agriculture, forestry & fishing

5%

Other services
3%

"Public admin, social & health care
5%

Energy supply by energy sources in 2010, 4160 GWh

Energy by sources in 2010
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SUSTAINABLE ENERGY ACTION PLAN FOR GOTLAND

MWh per energy source on Gotland in 2010
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Energy by sector in 2010, indicative

4% W Agriculture forestry &
fishing

M Industry & Construction

m Publicadmin. & services

M Transports

W Other services

M Residential

PACT OF
ISLANDS

Statistics Sweden has not yet published regional energy use by sector for 2010. From 1990

to 2010 energy consumption as such was not reduced on Gotland, but changed from fossil

fuels to waste products, recycled energy and renewable energy. The energy consumption in

2010 was met about 20% by local renewable energy, 14% by recycled local energy, 20% by

coal (only for industrial heat), 35% by petroleum products, and the remaining part mainly

came from imported renewable energy as biowaste and hydropower. The RES penetration

in transport fuels was just about 3.5 percent in 2010.

3.2 Secondary energy conversion
3.2.1 Wind power production

The conversion of wind energy to electricity is the island’s absolute main resource for elec-

tricity production. Until recently only around 10% of its expected potential was used. Ac-

cording to the development plans and objective for local supply of renewable energy on

Gotland, in the future wind power is expected to make the largest contribution to the re-

newable energy supply, with around 1,000 MW installed capacity.
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SUSTAINABLE ENERGY ACTION PLAN FOR GOTLAND

3.2.2 District heating

On Gotland the main conversion of fuel is for heat production. In the ETS’ sector the

main conversion takes place in the cement industry; the ETS industries used almost 40%
alternative fuels in 2010, both biofuels and fossil fuels.

There is no regular transformation to electricity from fossil fuels on Gotland, only as occa-
sional back-up during the rare power outages in the sea cable transmission. The availability
of back-up power production is crucial to Gotland but as the production and the following

emissions are small, it is not in the scope of any present actions for transition.

In the NETS* sector the main conversion of fuels for commercial heat production takes

place in the wood-chip-fuelled district heating plants. The district heating systems supply
end users on Gotland with around 250 GWh of clean energy every year.

Graph: The development of district heating to using less than 3%b6 fossil fuels, MWh/year
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3.2.3 The path to a sustainable energy balance for Gotland o=
Development in 1990-2010, expected levels for 2020 with development activities.
A Electric power B Heating/fuel C Recycled D Renewable E Total local prod.
Local energy supply 1990 | 2005 | 2010(| 2020
| = installed capacity (MW) Possible
O =Annual output, GWh/yr outcome
Wind power | 5(?) 90 112 700
(0] 10(?) 173 230 1,850
I 0 0.005 0.005 0.5
Solar panels m: ? 50 50 500
A (0] 0 <0.1 <0.1 1
| 0 0 0 20(?)
Biofuel combined heating o 0 0 0 "
and power plant, CHP
Biogas electric power O 0 0 0 ?
I 45 45 45 40
B!ofuel g’/str/ct& commu- o 18 100 213 300
nity heating, local fuel
Biogas heating O 6 9 8 22
Biofuel /ndividual use O 100 133 320 320
B Subset wood pellet | O 05 35 45 50
Solar heating mz 200(?) 3,000 15,000 25,000
(@) 0.6 1.4 5 11
[Jes= 15 20 25 40
Heat pumps (@) 52 70 72 140
Biofuel: Ethanol/RME import (@] 0 0 18 33
Biogas (0] 0 0 0.4 114
Recycled energy (waste,
heating and electricity) o 3 533 596 756
D | Subset Renewable &/or | | 440 | g75 | 1413 | 3,342
recycled, /including import
Renewable share of
total energy use % 11.6 21 32.5 50/60
including export
Lo_cglly generated elec- 0 10 173 230 1.850
tricity
I__ocally produced heat- 190 355 848 978
ing & fuel
Energy supply, local origin
*aviation and heavy marine transport fuels are not included in the total supply for Gotland
ﬁ Region
Gotland
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SUSTAINABLE ENERGY ACTION PLAN FOR GOTLAND

3.3 CO, emissions from primary energy use in 1990-2010

The summaries include energy for ETS industries, but not their process emissions from
limestone or other process emissions. CO, emissions are calculated with national emission
factors from the Swedish EPA applied on regional figures from Statistics Sweden. CO,

from electricity via mainland cable is counted as Nordic mix.

Emissions of CO, (fossil) 970 kton 1990

M Coal

W Coke

M Petrol

M Diesel

H Heating oil
@ Heating oil Il
O Propane

O District Heating

O Electricity

Emissions of CO, (fossil) 748 kton
2005

1%
W Coal

m Coke

M Petrol

M Diesel

H Heating oil
H Heating oil Il

Propane

District Heating

Emissons of CO2 (fossil), 660 kton 2010

= Coal

m Coke

m Petrol

= Diesel

m Heating oil

W Heating oil I
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Electricity
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3.3.1 Final energy demand with energy actions until 2020

Thanks to the extended use of energy recovery, excess heat and heat pumps, the gap be-
tween final energy demand and primary energy supply in 2020 will be smaller than today,
which might be one of the major contributions to more efficient energy use in 2020 than in
2010.

3.3.2 Secondary energy conversion with energy actions until 2020

In the active scenario, energy conversion on Gotland in 2020 will include about 700 MW
of installed power production capacity and about 300 MW of installed capacity for renew-
able power generation, currently in progress. Wind power will be the main resource with
contributions from other power sources. A CHP might be one of the Islepact bankable
projects. Local production of biogas and power will increase the share of renewable energy
sources. New technology will improve energy efficiency in the production and consump-

tion of electricity, heat and cooling.

3.3.3 ‘Business as usual’ as reference scenario?

For Gotland the reference scenario simply means that investments in wind power stop at
the present grid limit, the biogas infrastructure does not develop to include new plants, and
the investments made to fossil oil with bioenergy will only continue slightly further, until
2020. Instead of development and energy transition, households and businesses on Got-
land will basically retain the same energy infrastructure as in 2010. There will probably be
increasing energy costs, especially for transports, which will be a disadvantage for the

whole region.

The term ‘business as usual’ is not quite accurate, as it normally includes previously initi-

ated activities. Many activities have already been initiated on Gotland, such as the plan for
wind power development and a plan for a new electrical grid, and there are national objec-
tives in place, but the initiated activities do not ensure that the real changes will be carried

out.

Scenario planning has the disadvantage of including a supposed but impossible capacity to
foresee what will happen in the future. Backcasting” has identified the most strategic focus
areas for energy transition on Gotland as: increased local supply from wind power, biogas
and wood biofuels together with improved energy effectiveness and public awareness. The
range of actions in chapter 4 all contribute to those fields, but by 2020 some new important
areas for energy transition might also open up, and development in some areas might slow

down due to external circumstances.

3.3 4 Expected primary energy demand in 2020 including actions
Table 3.2.3 explains the expected results of local action, including expected results from
national and other regulations. The actions in chapter 4 aim to improve primary energy

infrastructures, secure energy supplies and to make extended use of clean energy.
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5 A view backwards from when the adopted objectives are achieved in terms of conditions speci- Re gl on

fied in advance, focusing on the necessary actions and possible strategies to achieve the objectiv
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4. Actions for 2012—2020 —
Consult the table section for explanations of the local actions below. These local actions
are expected to take place in the public sector as well as in enterprises. Some of them also
involve private households.
4.1 Buildings/equipment, facilities & industries
4.1.1. Municipal buildings/equipment
e Replacement of oil as a heat source for buildings and for the municipality’s own opera-
tions, energy efficiency measures in buildings and processes, electricity-saving campaigns
amongst employees
o Continued energy efficiency measures in the municipal housing company ‘Gotlands-
Hem’
e Low energy standard developed for refurbishing and new construction of municipal
buildings
e Transition to LED in municipal public lighting
e Installation of new PV plants at schools for demonstration and, when economically fea-
sible, in buildings with high internal energy demands or no grid connection
o Continued public procurement of ‘green’ electricity — ongoing since 2002
4.1.2 Other buildings/equipment, business, SME industries
o Continued projects like the ‘Climate entrepreneurs’ (II); energy efficiency workshops for
businesses
e Demands for energy-efficient buildings for new construction
e Heating oil in the food industry (used for steam production) replaced with biogas from
manure, energy crops and biodegradable waste
4.2 Transport
4.2.1 Municipal fleet
e Replacing vehicles in the municipal fleet (for leasing cars normally every 3" year) with
biogas cars as first choice and electric vehicles as a future complementary option
e Procurement of coordinated transport of goods to public customers within the city
o Further construction of biogas plants and production of upgraded biogas for use both in
public transport and private cars — underway with the first plants for upgrading and pro-
duction
e Public procurement of biogas for transports such as school buses, public buses, goods
transports and so on.
Region

Gotland
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Investment in production plants and infrastructure for biogas mainly within the private
business sectot, not in the municipal/regional organisation, even if the region stays in-

volved both as a producer and a customer of biogas

4.2.3 Public and private transports

Municipal procurement to support the development of public transport with the best
available technology in environment-friendly vehicles, exemplified by the biogas buses in

Visby and the environmental demands on diesel coaches in rural areas

Public procurement of transports in line with the region’s biogas strate
p p g g gy

Support the infrastructure to make biogas available

Biogas fuel and/or more fuel-efficient transports in the private sector

4.3 Local electricity production

e Installation of 900 MW of additional effect of wind power; at the same time, wind

power will be the major contributor to the renewable energy supply on Gotland

e A regional wind-power coordinator, hired on a project basis, works together with wind
power developers on Gotland, national and regional grid companies and other stake-
holders

e Smart Grids Gotland, a project developed through the cooperation of national energy

companies and the local grid company, will introduce new technology in the grid

4.4. Local district heating/cooling and CHP

e New development areas in Visby are to be connected to district heating; geothermal is

under investigation as an option for the future supply of district heating in Visby

e Construction of a CHP plant in Visby has been adopted as one of the bankable projects
that are subject for more in-depth investigations in the Islepact project

4.5 Land use planning

e New development in Visby: the eco city “Visborg’, a programme with sustainability stan-
dards, is under development for adoption in spring 2012

o Continuous improvement of cycle paths, bus services and intermodal transports

e Detailed comprehensive planning with integrated sustainability aspects is under way for

development areas, according to the Region’s comprehensive plan

4.6 Working with the citizens and stakeholders

e Energy and climate advisory service to SMEs and private households

e Islepact project’s support for development of bankable projects
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5. Organisational and financial mechanisms

5.1 Coordination and organisational structures

The Regional board (supporting the local advisory board, consisting of representatives
from the regional administration, the county administration, university and regional energy
stakeholders) has made assignments for various parts of the action plan and the follow-up
of the results. The strategic climate work is coordinated from the executive office of Re-
gion Gotland and the urban planning department (technical department). Region Gotland
has the primary responsibility for the action plan, developed within the framework of the
EU project Isle Pact, EU’s CoM and the ongoing work with energy efficiency actions, en-

ergy planning and comprehensive planning.

5.2 Staff capacity

The executive office has one person allocated for strategic energy and climate planning; the
departments of urban planning and technical department altogether have three people
allocated for spatial planning, one person for the EU project Islepact, three for energy effi-
ciency measures in municipal buildings and transports and one for the free energy advisory
service for municipal residents and SMEs, as well as other strategic functions such as waste
management, wastewater cleaning and biogas production, traffic management, management

of public areas and buildings.

5.3 Involvement of stakeholders

A local work group and regional advisory board (see above) developed the action plan
based on the climate targets and previous/ongoing work, where stakeholders and citizens
have been and are involved. Financial involvement from stakeholders and personal in-
volvement from citizens are vital for achieving the targets of the plan. There are several
ongoing energy projects on Gotland, and it appears that more will follow, especially in the

areas of raising awareness and seeking public support for climate investments.

5.4 Budget
Region Gotland has allocated an approximate internal budget for energy transition and
efficiency measures in its own operations, including strategic climate measures of
EUR 250,000 per year, spread out over several departments. For the years 2012—2014 there
are certain budget demands for funding of energy optimisation of the region’s operations;
details are not yet determined. However, most of the actions for CO, reduction and energy
transition will be taken by other regional stakeholders, not within the tax-funded public
regional budget. See the economy chapter for further considerations of the socioeconomic
effects. It is not possible to estimate the total budget for this transition yet; even invest-
ments that clearly seem to be under way in a few years can be delayed or changed depend-
ing on upcoming new circumstances.
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5.5 Financing sources and instruments

Except for the investments that regional stakeholders in different sectors will take respon-
sibility for, the regional and national public sources will allocate funding from the National
Energy Agency; the programme for energy efficiency measures in the public sector and the

possibility of contributions from different EU programmes will be investigated.

5.6 Monitoring and follow-up

Since 2005, an annual energy and CO, assessment has been carried out as part of the data
collection for the municipal annual report. This inventory manual is the basis for monitor-
ing the results on a geographical level. The energy action plan is to be followed up every

year and evaluated every mandatory period.
Key figures monitored for Gotland as a whole are:

®Total energy supply ®Total electricity supply ®Total supply of fossil fuels ®Total supply
of district heating ® Number of bus trips on public buses ®Number of cars ®Transport
mileage in road traffic ® Energy related CO, emissions on Gotland The penetration of

RES in road transports, district heating, electricity supply and ETS industries

Key figures for the region’s own operations are:

e Lnergy efficiency in buildings ® Energy for car transports ®Electricity for operations

eShare of renewable energy in the three sectors mentioned above

On the next page are the internal key figures for CO, emissions, its development and the

future expectations.
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Graph: Result of CO, reductions in municipal operations
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Graph: The expected outcome of CO, reductions in municipal operations by 2020.
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Observe the different scale of the x-axis in the both diagrams above
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6. TABLE SECTION .

Tables of possible actions on Gotland to increase energy efficiency and availability of local
RE; not all of the electricity produced is supported for local use; some of it ‘balances’ some
continued use of fossil fuels, mainly in ETS industries, whose additional actions are not
included in the table. Due to already low CO, emissions allocated to municipal buildings’
energy supplies, not all of them will be cost effective from the aspect of CO reduction, but

they will give a return on investments in the form of lower energy costs.

Ownership Cost efficiency Local potential Additional local RE potential,
by the counted as €/ annual Energy efficiency, use or supply, MWh annually
Region CO, reduction unit MWh from 2010 and on

4.1.1. Municipal buildings/equipment ‘

Very high Very high 15,000 1,200

4.1.2 Tertiary buildings/equipment, SMEs

Low 60,000 230,000

4.2.1 Transport, municipal transports ‘

5,000

4.2.2 Transport, public & private transports ‘

Very high — very low 31,000

4.3 Local electricity production ‘

1,620,000

4.4 Local district/heating, cooling CHP:s ‘

10,000 7,000

4.5 Land use planning ‘

P N N N

4.6 Working with the citizens and stakeholders ‘
High Average

Ownership — the Region's right of disposition

Very high Within own budget frame

High Own disposition over means of control
Average National ordinances

Low National laws

Low Cooperation with other players

Very low External financiers

Very low EU law or voluntary project

Cost efficiency

Very high Economically viable

High SEK 0-1 per kg CO,
Average SEK 1-5 per kg CO,
Low SEK 5-10 per kg CO,

Very low SEK >10 per kg CO,
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