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Executive summary

Saaremaa - literally Land of Islands - is the seldoiggest island in the Baltic Sea with an
area of 2 668 km2. At the same time Saaremaa idbitjgest island of the Republic of
Estonia. Muhumaa — the third biggest island (208)koh Estonia lies between Saaremaa
and the mainland. Saaremaa and Muhumaa are codneite a causeway through the
strait and constitute the predominant part of Saaumty. Additionally some small islands
belong under Saare county, but these constituteerg small part of the area (and
population) of the county.

Current document is the
ISLAND SUSTAINABLE ENERGY ACTION PLAN (ISEAP) of Sare county.

The most important aim in energy use in Estonia eorftom the Renewable Energy
Directive (2009/28/EC), the so-called 20-20-20tsiyg which requires, by the year 2020,
to cover 25% of total energy needs with energy fr@mewable sources and for the
transport sector 10% of energy needs from renevsaleces.

Saaremaa has joined the International agreemenédCRlact of Islands. The Pact of
Islands signatories make a number of significamrmitments, among which:
- to go beyond the objectives set by the EU for 20@@8ucing the CO2 emissions in
their respective territories by at least 20%;
- to submit an Islands Sustainable Energy Action Rialuding a Baseline Emission
Inventory which outlines how the objectives will lEached.

Thus the main purpose of current action plan igpftovide measures to reduce CO2
emissions by at least 20% by the year 2020 compartte baseline year.

Current sustainable energy action plan sets ougitort the following:
- Presents the baseline energy and CO2 inventothéoyear 2005;
- Describes the trends in energy sector in Saareméaises the prognosis for the
“Business as usual” scenario;
- Proposes and describes the actions needed to ekueddrget of reducing CO2
emissions by 20% by the year 2020.

The changes in usage of energy are impacted bya@eneral trends, such as:

- Changes (decrease) in population;

- Changes in macroeconomic environment;

- Increase in consumption of goods and services;

- Increase of car usage;

- Mechanisation and automation of production;

- Development of the tourism sector (and service§aaremaa.
In addition the political mechanisms of Europeaniddnhave a major impact on
development of energy use, as well as (raisingeprof heat and electricity.
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For the BAU scenario, still an increase in usagesrérgy is expected in most sectors.

Development and implementation of sustainable astis therefore vital to prevent the
increase of CO2 emissions and to turn it into dicec

The results of the CO2 emission calculations inpllae were as follows:
- Overall CO2 emission for the baseline situatio@005: 158 692 t CO2.
- Overall CO2 emission for 2020 in case of BAU scendr91 108 t CO2
- Overall CO2 emission for 2020 in case of ISEAP acen124 798 t CO2.

The emission balance for the ISEAP scenario showsadt after implementing the
actions foreseen in the action plan the overall CO2missions are reduced by 21,4%
compared to the baseline situation in 2005 that egeds the target set with the Local
Sustainable Energy Action Plan.

The biggest challenges in terms of CO2 emissioaisrémain are:
- The transport sector, where it is difficult to sfgrantly reduce the dependency on
fossil motor fuels in such a short period;
- The secondary sector where it is complicated teresively reduce the amount of
fuel oil that is used in industrial processes.

The results of the calculations also show that theost efficient means for reduction of
overall CO2 emissions is installation of wind turbmes for power production into the
national grid. Whereasthe tertiary sector holds the biggest potential forenergy
savings. Of course, to achieve the target of reducing C@ission by at least 20% all
actions in all sectors are needed.

* The ISEAP report is accompanied with ISEAP catioin tables where the detailed numeric data is
presented, current report presents the main outadiie calculations made.
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1. CONTEXT

1.1. Geography and territory

Saaremaa - literally Land of Islands - is the seldoiggest island inhe Baltic Sea with ¢
area of 68 square km. At the same time Saaremaa is tigedigsland of the Republic
Estoniaand situated close to the western coast of thelamarof Estonia. Also Muhum.
— the third biggest island of Estonia (206 squam® kes between Saaremaa and
mainland. Saaremaa and Muhumaa are connected wdhseway tlwugh the strait. TF
neares point on the mainland is the harbour of Virtsuen6 km away from Muhume
There is a ferry service between Muhumaa and thelamal.

Saaremaa and Muhumaa constitute the predominahtop&aare countyAdditionally
some small island belong under Saaounty but these constitute a very small pathe
area (and population) of the county.

The landscape of Saaremaa belongs to the B&snian lowland region. The landsc
type of the area is limestone and moraine plaie, dlilerage elevation beingaat 1=t
meters above sea lev@lhe relief in the island is quite flat. Becausdludt, the coastline
can be identified as an important land featurdhédrea and have a strong impact on
the landscape is perceived. Traces of maritimegases canebfound far inland from tf
coastline and play a major role in the experierfcéhe landscapeThe coastline ¢
Saaremaa is strongly fragmented, especially théhwestern and westertoast of th
island and the area facing the Gulf of Riga, edsKwressaare. The largest peninsi
include Sorve in the southwest, Tagamdisa in thehnestern part of the islar
Klibassaare at its southeastern corner, Pammariee inorth and Vétta peninsula in
south. The deepest gulfs near Saaremaa, Kidemdagahht, are situated between
peninsulas.

There are about 80 lakes in Saarema (the numisenstantly changing as in the cours
time new lakes are formed and some of the exisimes grow over and disappear), n
of them small — over a half of them do not exce@ca in area. Only Mullut&uurlah
and Karujarv are among the largest lakes in Estonia

Saaremaa is a true botanical Mec8@ percent of the plant species found in Estané
represented here. More than 40 percent of Saaresmaaveredwith forest. The fores
mostly constitute of mixed forest but in some areas can also find deciduous fore
There are coastal meadows and dryer alvar meadowbleoislands. Once a typical ¢
exclusive landscape element in Saaremaa, the alasrsnow in decline. Natul
conservation planning for Saaremaa now includegeption of the largest and most r
alvar areas.

The woods of Saaremaa are rich in game, thereras¢ gumber of wild boars, elks, d
and roe deer. 90% of all known hatching speciesondtave nested her&ghe Wester
Estonian islands lie within Eagilantic flyway, the waterfowl migratory path. Thisrd

Saare County Government 1



ISLAND SUSTAINABLE ENERGY ACTION PLAN
ISLAND OF SAAREMAA

PACT OF
route connects Northeastern Europe with Arctic aegi and each year hundreds
thousands of migratory birds visit Saaremaa inngpaind autumn.

The present landuse on the island faces severabriemg environmental challeng
according to the overview made in the Saaremaa t@dlan. Development is increas
in the coastal areas and other landscapes preyiansbuched H» human settlement, a
over-exploitation of these valuable lands is consideredreat. This trend may cause t
a decline of habitats, and fragmentation of landiwgeto privatisation.

1.2. Demography

In 1923 the population of Estonia was 1.09 milliBetween 1923 and 1940 the population
remained the same, decreasing by a tenth after d\&r 1. Since the 1950s the
population increased until the 1990s, reaching Inblfion in 1990. In the past two
decades (1990-2010) the population has been dewe&s 2012 the population of Estonia
was 1.34 million.

In the years 2008-2010 the population’s decreask & much slower course and by the
end of 2011, it could even be regarded as stabiliaecording to Eurostat’s estimatidns
about the population, this stabilization would tedd to an increase, but the population
will be decreasing the whole first half of the aewmyt (until 2060). According to the
estimations of the Estonian Statistical office, gupulation of Estonia will be 1.24-1.25
million by 20507,

The changes in population affect different countiéterently. Population decrease took
off in the south-eastern part of Estonia and inavidli county a lot earlier than elsewhere
already in the 1970s. In the last decade the oobnty where the population has been
increasing was Harjumaa, in the rest of the coanti® population is decreasing. The
decrease is somewhat less significant in the cesiati Tartu, Rapla and Péarnu. In the rest
of the counties the population is decreasing rgpidh optimist might point out Saare
County as one where the decrease is slightly sldwer

The population of Saare County is in decline. & Hacreased from approximately 40 000
in the year 1993 to 34 800 in 2009 and to 34 50R012, or by 13 percent in a period of
16 year$. The drop in population is a general trend ocagrthroughout Estonia since the
country regained its independence in 1991. Threa mrands affecting the population

! http://statistikaamet.wordpress.com/2011/07/0&/stat-muutis-eesti-rahvastikuprognoosi-
optimistlikumaks/

Z http://statistikaamet.wordpress.com/tag/rahvaarv/

® http://statistikaamet.wordpress.com/tag/rahvaarv/

* In 2011 a population survey was carried out inofist According to the preliminary results
31 344 inhabitants lived in Saare county (35 9512000), that is much smaller (ca -10%)
compared to data from other sources. However, @sdtults of the survey are not final yet, the
latest official data from Statistics Estonia - @a580 inhabitants - is used.

Saare County Government 2
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development are the negative fertility/mortalityesathe negative migration pattern and the
aging of the population. The balance between lartti death rates is negative by more
than 100 inhabitants per year. The number of atildn the age group 0-14 years has
dropped by 17 percent in just four years, 2004080 his is due to low fertility, and the
negative net migration of young people and famili€kis together with negative net
migration means that Saare County loses betweenab@d0300 inhabitants per year.
Although similar population trends are evident Estonia, the decrease is more rapid in

the islands (also in Saaremaa).

The age structure in Estonia and in Saaremaa Isas clanged. The largest change
concerns the age group 0-14 years. In 2004 thee sifachildren aged 0-14 exceeded 17
percent while their share was less than 15 peiice2008. During the same time period,
the age group 15-64 years has increased in peatghtin absolute numbers. Also the
number of people 65 years and older has incre&as&hare County population structure is
different from Estonia as a whole - Saare Coungy/dngen a larger share of elderly people
compared to the average of Estonia.

In perspective, demographists do not foresee eotighy positive natural population
increase in Estonia. In case the present trendpoptilation continue, the estimated
population in the county is around 30,000 by 20BAséd on the data of the county
government’s vital statistics office).

The following table presents the population of $a@a in the years 2002 to 2007, shown
by different age groups, based on the developntetegy of Saare County.

Table 1. Population and age variation of Saare tyo2®02 - 2007

2002 2003 2004 2005 2006 2007

Population 35 746 35584 35 35§ 35 208 35 076 249

Men 16 744 16 675 16 575 16 531 16 476 B 41

Women 19 002 18 904 18 781 18 677 18 600 5683

0-14-year old 6894 6541 6181 5824 5505 5311

% 19.29 18.38 17.48 16.54 15.69 15.18

15—64-year old 22852 | 23003 | 23088 | 23229 | 23361 23 322

% 63.93 64.64 65.30 65.98 66.60 66.68

65-year old and elder 5999 6039 6086 6154 6209 6344

% 16.78 16.97 17.21 17.48 17.70 18.14
Change in population -126 -164 -235 -155 -140 -109

The average population density in the county wa$® tdsidents/kf Urbanization has

been the main trend. The largest settlement onidlaed Saaremaa is the town of
Kuressaare where a more urban type of developreeardncentrated, presently 41% of the
population i.e. 16 500 residents live there. Th& i Saaremaa is more rural and the
housing developments are scattered. The settlestertture is spread rather evenly over
the island with traditional fishing villages alorige coastline and agricultural villages
inland. The average village size is small in tewhgopulation. Orissaare is the second
settlement in the County with 1073 residents (i0&0 Karla village has 931 residents,

® The source used in the development strategy aeS@aunty: Statistics Estonia (http://www.stat.ee)
® For comparison - as explained above the overgllfation in 2012 is considered to be 34 500.

Saare County Government 3
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Salme 570, Aste 512, Valjala 497, and Kihelkonn@. e coasts mostly attract summer
residents and foreign tourists.

The population of Kuressaare has remained stalidlarannly as a result of the migration
within Saaremaa we assume that the population oéd&aare will remain stable until the
year 2020.

Out of the 16 local governments of Saare countrg, @are not in Saaremaa. The island of
Muhu has 1,900 residents and the island of Ruhesibfaesidents.

So, different sources and estimations can trangpire opinions and presumptions used in
this project:

e The population of Saaremaa continues to decreas¢h-as a result of negative
natural growth and negative migration. This prognagill be based on the
estimation that the population will be decreasiyg300 persons per year up
until the year 2020, when the population will be,B® (this prognosis is
actually a positive overestimation).

e The population will continue to age.

e Migrating within Saaremaa is significant in case Kiiressaare, where the
population will remain stable as a result of migmatfrom other parts of
Saaremaa.

Based on the significance of tourism in the regime number of people residing in the
area fluctuates seasonally. Many of the houseslacesummer houses/cottages, which
are actually used and occupied for a shorter peniedmmer.

45000
SRR \
35000

30000

Statistics 1993-2011

\

Prognosis 2011-2020

25000

20000

Figure 1. Population dynamics of Saare county 12037 .

" Data: for 2000-2011 — Statistics Estonia (www.stt for 2012-2020 — prognosis made by
Hendrikson&Ko, according to which the populatiodlwiecrease linearly by 300 inhabitants per year

Saare County Government 4
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1.3. Economy

During the past twenty years the Estonian econoasyundergone major transformation.
The country has completely reoriented its productito new markets in the Nordic
countries and the rest of EU. This development dfected the regional economies all
over Estonia. Employment has decreased, mainhhénagriculture and manufacturing
sectors, while there has been a increase in emgglolymithin the service sector. In the
country as a whole, employment in agriculture hasrelsed from twenty to four percent
and manufacturing from 38 to 35 percent betweerD 298l 2008. The Service sector i.e.
tertiary employment increased from 43 to 60 perdeming the same period.

The traditional way of life in Saaremaa has beenneoted to agriculture and coastal
fishing, which were dominating in the Saaremaa eoonuntil the late 1980s. Production
sectors based on natural resources (agricultieingy, forestry) have gradually lost much
of their economic importance. After the crisis imetagriculture and fishing sector,
employment increased in the service sector and faatwing sector. In Saare County
employment in agriculture was about 40 percent980] and has decreased to about 9
percent in 2008. The employment within the sergieetor increased from 38 percent to 55
percent during the same period (mainly by tourism)bsolute numbers, employment in
the secondary sector increased in Saare Countygltive period 1990-2008 from 4 600 to
5 500.

The employment rate of Saare County is low for ho#n and women. In Estonia as a
whole, the employment rate for nfewas 68 percent while the equivalent was only 58
percent in Saare County in 2008, i.e. about tertgumeage points below the national
average. For women the difference to the nationatagye is only four percentage points.
A part of the male labour force is poorly adaptedhe quite recent structural changes in
the economy. There is a lack of jobs in “traditiBneale occupations, such as in
agriculture and some branches of industrial manufexg. Also construction work is more
easily available or better paid on the mainlangeeglly in the Tallinn area.

The change in agriculture is one trend that ischifig the way of life in Saare County. Its
importance as a source of employment has decreddesl. global development of
commercial agriculture goes on, emphasising lowketaprices, efficient production and
economies of scale. On the other hand, many sml&l$gstaining farms that used to strive
on small scale production by one or two, mainlyedlglpeople, have been turned in to part
time farming. The part time farms are tended by wn&gvo persons that also have a part
time job in another sector (e.g. health care oallaommercial/tourist services). Thus we
can state that here will likely be polarisation. W&'tentrepreneurial farms will continue to
grow in size, there will also be (part-time) snmsdhle horticulture and animal tending,
which is a “green” trend in many countries.

The importance of the primary sector has notabtyetesed in Saarema and restructuring it
is similar to other Estonian counties. Both in agiture and fishing target markets have
been almost completely replaced and, being a mewfbégre European Union, the areas

8 The employment rate - also called the employmesetpulation ratio - is the percentage of workimg-a
people who have jobs.

Saare County Government 5
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are heavily regulated (production and fishing gudt@osanitary regulations, etc). In
forestry the main influencing factors were retugnprivate forests to their owners and a
large demand for local timber as raw material fapgr to be exported. By the time this
strategy is compiled, business in the primary gelets stabilised and a notable trend is
towards the decrease of the importance of micra small enterprises in all areas.
Enterprises of medium size prevail in the markethay are able to fulfil the requirements
of market regulation.

The present crops include grains, potatoes, botlalestock. Horse and lamb farming is
increasingly popular, especially in tourism oriehtarms and for the purpose of traditional
landscape management (alvars, wooded meadows)ndrish the area is no longer an
important occupation. The average number of fiskeerrholding fishing rights in the

impact area in the years 2006—2008 was about 50alyda small part of them (10-15)
were responsible for the bulk of the catches.

The secondary sector has reached a state of eelgtability. Enterprises of Saare County
have been able to maintain and update local foalisiny. An important part of the
enterprises in this field are still owned by localpital. Larger reorganisation has been
carried out in fish industry, but it has also reatla state of stability and found new target
markets.

The production of building materials has been bhbug to date and similarly to Estonia
as a whole the development was supported by the gapwth of the building industry and
real estate development since the start of the 208other positive trend is the slight
resurgence of timber industry, but is a smallesalent yet. The rapid growth of the
building sector has been the force holding up theosd sector in the years of rapid
growth, also the capacity of the enterprises ofcthenty to operate outside the county.

Saaremaa has an old tradition of boat-buildingayoboth wooden and plastic boats are
manufactured. The production of recreational craftd boats has risen from a traditional
industry to an innovative one and almost all of ffireduction is realised in foreign
markets. The biggest ship construction facilityl{BaNVorkboats AS) is in Nasva.

New branches of industry have been cropping upéncounty — electronics, rubber and
plastics production, clothing industry. First threlethem started out as sub-contractors,
having by now increased the importance of engingesind technical production and have
decreased their dependence on the parent company.

The tertiary sector has been experiencing verydrgmwth, a trend that can be regarded as
an important asset of business environment of Samnety.

Saare County is an important tourism attractioikstonia. In the last decade tourism has
developed into an independent business sector & dbunty. The number of
accommodation places has doubled itself severastimainly enterprises owned by local
capital have developed a marked of SPA-hotels. Aumaber of tourism farms and bed-
and-breakfasts has also increased. The numberestgystaying overnight were 144 000 in
2008 and the tourism sector employed 1 500 persoBaare County.

Saare County Government 6
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The Saaremaa brand is well known in Estonia, Fahkmd Latvia. The slogan of Saaremaa

is “Saaremaa — a fascinating place overseas” andyinbols are sweet and sour bread,
wind turbines and home-brewed beer. The most impobntesources of Saarema in the
context of recreational industry are its charasti&rinature catering for various different
needs (both in Estonia and the whole region of Badic Sea), as well as numerous
monuments of history and culture. Saaremaa is d@ekond also in its location and
isolation which has helped it retain the charasteriway of speaking and stunning
national costumes.

For decades, creating a permanent transportati@bktween the island of Muhu and the
mainland, which would enliven the economic climeteSaaremaa, but no final decision
has been made yet.

The number of sales enterprises targeted at tla donsumer and tourists has increased,
similarly to the number of service enterprisestéesants, beauty parlors and hairdressers,
recreational enterprises).

Both the new branches of the secondary sector tandapid growth of the tertiary sector
have been acting as an important buffer for theness in Saare county at the times of
large-scale rearrangements in industry and landagement. The biggest challenge yet is
the question of how to retain an attractive businesvironment also in the remoter
outskirts of the country, as it is precisely whishthe key to success in the conditions of
limited resources in the in the future.

1.4. Political and administrative structures

The territory of Estonia is divided into countieghich are further divided into communes
and towns. There are 15 counties in Estonia with @#ts of local governance: 33 towns
and 193 communes.

The county governor is the representative of sta@ county. Towns and communes are
municipal entities based on the principle of comrtaal governance, comprising the first
tier of public management. Each municipal unitisoa part of one of the counties.

There are 15 communes and 1 town (Kuressaare)dre®aa. 13 of the communes and
the town are situated on the island of SaaremaduMand Ruhnu being two separate
islands and communes.-

The manager responsible for the functioning ofrttaén grid of the electrical system in the
whole Estonia is Elering AS (a state-owned entseg)riwho is the real-time manager of
the electrical system in Estonia. Elering is resuae for the functioning the electrical
systems and provides quality electricity for thesiamer at all times. Elering creates the
conditions for the functioning of the electricityanket and is constructing cross-border
power links to ensure the free moving of electyitietween the neighbouring systems and
markets. A simplified explanation is that Eleringres the transmission system of 330 kV
and 110 kV electricity, that is, the main transnoissetwork.

Saare County Government 7
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Electricity reaches the common consumer throughdisigibution network functioning on
various lower voltages (below 110 kV). In Saareraad most other parts of Estonia, its
manager is the state-owned enterprise of ElekirA&y

The electricity producers of Saaremaa (wind turbiaed biogas CHP) transmit electricity
to the distribution network and/or use it for thewn enterprises.

/}“ 2K «d

Production of power ® legh voltage transmission netwo.rk . Regional substation

/‘\ ;T; .

Consumer (home or enterprise) Distribution cable lines
. -
. ¥
Access-point « « Substation,, + Small producers of power

Figure 2. Simplified scheme of the Estonian eleitgrisysteni

District heating is used in Kuressaare and in a déwver larger high-density areas, where
boiler plants are owned by enterprises belongingtht® local government. Heating
providers operate according to the market situatiom regard to the limitations set by the
legislation and the role of the local governmerthe heat prices offered for the end users
are committed in cooperation with the State Regulahd local authorities.

Firewood is also widely used and its market operatesed on general market regulation,
where the prices are set by the buyers and séllexaood does not have excise tax).

In the field of liquid fuels (mainly motor fuelshe market operates also based on general
regulation and prices are set by buyers and selldiere are several petrol chains in
Saaremaa and market competition takes place.

° Source: https://www.elektrilevi.ee

Saare County Government 8
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2. OVERALL STRATEGY

2.1. Current framework and vision for the future

Estonia has undergone major changes in the whaletgan the last two decades, moving
from the Soviet economy to democratic European ataakonomy.

Estonia is characterised by clear west-orientedookitwith the focus on Europe and
Scandinavia. Estonia makes great efforts to pp#tei as a constructive and active partner
in international cooperation through various orgations and structures. Estonia is, for
example, a member of the European Union and iteecay is the Euro. Estonia is the
member of NATO and participates as actively as iptessn local conflict situations
handled internationally (Afghanistan, Iraq etc)s@\| Estonia is a member of OECD.

Estonia’s documents of local strategic developnagatconsistent to the general trends in
the area in the European Union and in many isuesduntry positions itself similarly to
the Northern Countries and Germany.

2.2. Objectives, targets and strategic guidelines

The most important aim in energy use in Estonia eorftom the Renewable Energy
Directive (2009/28/EC), the so-called 20-20-20tsigs which requires, by the year 2020,
to cover 25% of total energy needs with energy fr@mewable sources and for the
transport sector 10% of energy needs from renevsthleces.

There are several strategic development documeriistonia relating to the goals set. The
following ones are the most relevant:
e State-wide planning (the main plan Estonia 2010amdpdate Estonia 2030+).
e National development plan for the energy managemértistonia until the year
2020.
e National long-term development plan for the fueld aenergy management of
Estonia until 2015 (with the vision for 2030).
e Development Plan of the Estonian Electricity Sectarl 2018.
e [Estonian renewable energy action plant up to tlae £620.

Saaremaa has joined the International agreemdatid@act of Islands. The Pact of Islands
signatories make a number of significant commitseatong which:
- to go beyond the objectives set by the EU for 20@@8ucing the CO2 emissions in
their respective territories by at least 20%;
- to submit an Islands Sustainable Energy Action Rialuding a Baseline Emission
Inventory which outlines how the objectives will lEached.

Saare County Government 9
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Within this framework current Energy Action Plandsawn up as a part of the ISLE-
PACT project. The ISLE-PACT project is committed developing Local Sustainable
Energy Action Plans and a pipeline of bankable gutsj with the aim of meeting or
exceeding the EU sustainability target of redud@2 emissions by at least 20% by the
year 2020.

In addition to the goals fixed by national and logathorities and the measures taken to
fulfil them, it is very important to bring out pegjts carried out by the key business sector.

In the case of Saaremaa, one very important issdieat of and international electricity
transmission line. The system manager of the Estoand Latvian power grid (Elering in
Estonia) has come to the conclusion that anothkctrecal capacity transmission line
needs to be build between Estonia and Latvia intiaddto the existing ones. Presently
there are 3 options considered for the potentialréuelectricity line, one of them being the
line passing Saarema.

Without large-scale investment into transmissioredi it is not possible to build as many
new electrical wind turbines in Saaremaa. A newrimdtional transmission line through
Saaremaa would increase the economic and techpmi@ntial of developing wind
energetics immensely.

Saare County Government 10
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3. ENERGY BALANCE AND EMISSION
INVENTORY

3.1. Baseline situation

The baseline situation of the action plan reflebtsstate of energy demand and of carbon
dioxide emissions (CO2) before the preparationhef glan and constitutes the reference
basis for 2020 scenario drafting and setting oécibyes and targets.

The baseline year, for the elaboration of energyated scenarios and for the carbon
dioxide emissions, is the year 2005 in order topkieeline with the objectives set for the
European Union and with the criteria establishethenscope of the Pact of Islands.

To set up the baseline situation for the currentudtent also the data from
TRANSPLAN' project, which had been previously carried ous baen used. Energy
balance in 2005 was drawn up, taking into constderahe final energy demand, energy
conversion for heat and electricity production, gi@mary energy demand. Also the
carbon dioxide emission inventory was determinedte year 2005.

However, where possible and relevant, also newer lilss been shown in the report to set
the context and illustrate the trends.

3.1.1. Final energy demand

Electricity

Development plan of the Estonian electricity sector up to the year 2018, approved by the
government of the Republic of Estonia in 2009 brng the key concepts of the Estonian
electricity business. Both in 2007 and in 2013, dtie prevalent basis for the production of
electricity is oil shale and the main productioaais north-eastern Estonia.

10 http://www.transplanproject.eu/
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Figure 3. Production of electricity in Estonia hffetent energy sources, 2007 annual total
production 12 188 GWH

In addition to the reconstruction of oil shale ista¢ (to adapt to the environmental
regulations), the largest increases in capacitizstonian energetics have taken place in
wind energetics and co-generation stations.

As of the end of 2011, the total capacity of eieatrwind turbines in Estonia was 184
MW, with the annual production of 365 GWh (the prosis for the year 2012 is 540
GWh). Presently, several wind parks are being coastd and started and the figures will
rise even more in the upcoming few years.

In 2011, there were about 8 MW of wind turbinegalied in Saaremaa and the production
contributed to the general power grid with about@®h, while the total production was

estimated at 25 GWh, as a part of the productios wsed for the enterprises’ own

consumption. In 2005 the electrical wind turbine®douced 23 GWh. Presently no

construction work is done in the area of electriw@hd turbines, but there are several
projects still in the development phase (plans. etc)

In addition to electrical wind turbines, electncis produced in Saaremaa in JO0ri swinery
in a biogas production plant on the base of slamg bio waste products of pig farming.
Electricity has been produced into the grid sin@@72 Ltd Kuressaare Vesi has also plans
to produce electricity from sewage sludge (starB@g2-2013).

The boiler plant of Ltd Kuressaare Soojus is undeonstruction and a new co-generation
unit will probably start producing electricity if022.

In the total power consumption, on the Estoniarllegrowth is expected in the following
decades. According tbevelopment plan of the Estonian electricity sector up to the year
2018, one of the most strategic documents, however ptiegesome slightly outdated
data, the expected growth rate is around 2% per. yiegking into account the actual
changes in electricity consumption and its trehd,growth of power consumption follows
the lowest levels suggested in the scenario oras &lling behind.

M source: Development plan of the Estonian eletyriggctor up to the year 2018
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Figure 4. Total electricity consumption and itsguosis until the year 2095

As more accurate data on power consumption inrttlastrial and service sector contain

sensitive business information that is increasingigortant in an open electricity market,

the information on power consumption is not alwaysilable in some areas. This work

will be based on the total consumption of 142 GVeh lpase year in Saaremaa which was
used in TRANSPLAN project.

This work will remain at the assumption that th&akg@ower consumption in Saaremaa is
comprised by 25% of the residential sector, 3%hef primary sector (agriculture and
forestry), 38% of industry, 2% of building and stmuction and 30% of the tertiary sector.

Taking into account the decrease in population,douincrease in electricity consumption
per capita, an overall increase in electricity eongtion is estimated (see chapter 3.2 for
details).

Heating — district heating network and local heatimg. Industrial consumption.

The baseline situation for heat consumption is dksscribed for the year 2005 (like for
other sectors) and the numbers for the heat pramtuahd consumption largely come from
the TRANSPLAN project. However, newer data andnestions have been included in the
description of the baseline situation where avéglab

The largest district heating network in Saaremasitisated in Kuressaare, but there are
smaller district heating networks in other high-sign areas (e.g. Orissaare, Karla,
Parsama, Salme, Liiva Leisi).

12 350urce: Development plan of the Estonian eletyriggctor up to the year 2018
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In the basic situation, Ltd Kuressaare Soojus dpsravo boiler plants in Kuressaare, the
larger of which is Kalevi boiler plant with the &toutput capacity of 37 MW, using wood
chips, bark, sawdust and oil shale oil as peak tugdia boiler plant has the total capacity
of 16 MW and uses oil shale oil as fuel and is ligwtiarted when the outside temperature
drops below -5° C.

In 2010, the boiler plants owned by Ltd Kuressgaoejus produced a total of 86,981
MWh of heat, out of which 62,342 (71,7%) was prasthdrom wood fuels and 24,639
(28,3%) from oil shale oil. The flue-gas condensiewood chip boiler's produced 6,971
MWh of heat in 2010. Heat was sold in the amoun?2503 MWh to Kuressaare DH
consumers in the year 2010.

At Kalevi boiler plant (of Ltd Kuressaare Soojush@at and power cogeneration station
was built, and it is expected to start produciregtlcity in 2012.

Ltd Kuressaare Soojus also own two small boileniglaperating on fuel oil outside the
town of Kuressaare. The boiler plants are locateflste and Upa. The small boiler plants
produced and sold 1068 MWh of heat in the year 2010

There is also a district heating network in Orissaaperated by Ltd Kuressaare Soojus,
where the local boiler plant was reconstructeddh®so that it uses wood chips, peat and
reed as fuel.

The systems of district heating produce heat fosedtors — households, secondary sector
and tertiary sector.

In this work the statistics of the TRANSPLAN prdjesre used and it is based on the
assumption that households consume 50% of thaatibating produced, the secondary
sector consumes 10% of the heat produced andrtieyesector uses 40%.

According to the Development plan of the residérgictor of Estonia 2008-20%3the
average energy consumption in Estonian househaldsigger compared to other EU
member states — for Estonia it is 250 kWh/per year. At the same time, this data is
probably to some extent out of date and is thientejhe average energy consumption per
square metre in Estonian households is considerkd about 200 kWh/mper year.

According to the somewhat dated data of the Sidisbffice'® the total area of living
spaces was 18,000%im the public sector and 1,049,000 imthe private sector.

To check these figures, we carry out calculatioased on the fact that the total area of
living spaces was 1,1 milliondmin 2005 and ca 40% of them are mainly summer getia
or other spaces that statistically exist, but aeattually used and are not heated. Given
that on average, the annual specific heat consamist 200 kWh/mand the total area of

13 Eesti eluasemevaldkonna arengukava 2008-2013
http://www.mkm.ee/public/documents/EMA_ARENGUKAVA_21_01_08kinnitatud.pdf

14 data enquiry from: http://pub.stat.ee/px-
web.2001/Dialog/varval.asp?ma=KVE7&ti=ELURUUMIDE+ARV+JA+PIND+MAAKONNA+J%C4RG
1%2C+1%2E+JAANUAR+%281995%2D2002%29&path=../Database/Majandus/09Kinnisvara/0
1Elamumajandus/&lang=2
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living spaces is 660,0004rthe annual heat consumption adds up to a tobofit ca 132
000 MWh

About 36% of this 132,000 MWh is covered by digtheating. The remaining 64% of the
households are using individual heating solutions.

So this work will be based on the numerical valmes/ided below:

e The average annual heat consumption of the houdehal Saaremaa is about
132,000 MWh

e The total amount of heat transmitted to the distreating network by the district
heating boiler plants of Saaremaa is about 93,58@\per year,

About 50% of it will be used for household heat{given in the table at 46,795
MWh)

e 85205 MWh of the households heating energy doed come from district
heating network. Household gas is used in the amofu6,000 MWh. Electrical
heating takes up 600@Wh and the remainder (73 205 MWh) of the energgau
for household heating is bio fuel (mostly firewood)

e Coal and fuel oils are of marginal importance ingehold heating.

e 10% of the overall heat transmitted to the netw(tnkt is 93,589 MWh) is used in
the industry and 40% is used by the public seatdrservice sector

e Fuel oil is used in the industry in the amount @f80 MWh and 5,410 MWh in
the public and the service sector.

e In agriculture and forestry, biomass is used talpoe 737 MWh of heat.

Transport fuels

The main uses of diesel fuel and petrol are roadsfort, forestry and agricultural
vehicles.

The diesel fuel used in agriculture and forestrg8s740 MWh per year, in building and
construction the respective figure is 4,034 MWh.

As for road transport, the existing data (158,47®%/Mof petrol and 70,0808 MWh of
diesel fuel) from TRANSPLAN project has been aduhtilly compared to the data on
traffic volumes that is available mainly for stat@ned motorways in the year 2011.

When taking the data of the traffic polls of thetlgears (mainly 2009-201%)(these polls
are not carried out annually at all roads) andregting the average fuel consumption at 10
litres per 100 km (including passenger cars, trubtkses etc), the average petrol/diesel
consumption on the state-owned roads of Saaremalaoist 40,000 litres in 24 hours or
about 146 GWh per years. When it is further estahdhat about 65% of car traffic takes

15 Traffic volumes in Saaremaa in 2005 were abousé#me as in 2009-2011
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place on motorways and about 35% on smaller roads@ads in built-up areas, we also
arrive to the same conclusion that the averagegetiervalue of fuels used in Saaremaa is

about 230,000 MWh per year.

Table 2. Breakdown of fuel consumption by transpuooties

Diesel (MWh) | Gasoline (MWh)
Buses of public transports 60 000
Trucks, semitrailers and other 40 000
Small vehicles (public and private 60 000 70 000
SUM 160 000 70 000

S~

P

}Orlssaare

W

Whes iy
Km\ékbdﬁ Valjala
%>\ ‘ 215

Salme
/ Legend
(\ — Fuel consumption >1000 l/day (93 km)
— Fuel consumption 500 - 1000 l/day (124 km)

Fuel consumption 100 - 500 l/day (466 km)
— Fuel consumption <100 l/day (419 km)

No data
Ruhnu Local road (2482 km)
\ Street (101 km)

0 0k
) 10km | ) Hendrikson & Ko

Figure 5. Breakdown of fuel consumption by roadSa&are county (2011)
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Summary

The final energy demand, per energy carrier andseetor, in Saaremaa, in 2005, is
presented in the following table and figures.

Table 3. Final energy demand in 2005 (MWh)

ENERGY FOR FINAL USE
DEMAND =
. Renewable
SECTOR Centralized energy .
. Fossil fuels energy
services
sources
.g > = — _ @ = o = TOTAL
E | 28| 8 3|3 52| 8 g8
o = 5} T o g = n pur} o o o
sg | & a |2 %88 2 | & | 2
w T
RESIDENTIAL | 38340 (46795| 85135 5710 5710 | 73205 | 73205 | 164 050
PRIMARY
4260 4260 18 740 18 740 23 000
SECTOR
SECONDARY
56800 | 9359| 66159 |87820| 4034 91 854 158 013
SECTOR
TERTIARY
42600 (37436| 80036| 5410 5410 85 446
SECTOR
TRANSPORTS 160 000 | 70 000 230 000 230 000
TOTAL 142 000 | 93589 | 235589 | 93230 | 182774 (70000 | 5710 | 351714 |73205| 73205 | 660 508

Saare County Government 17



&

ISLAND SUSTAINABLE ENERGY ACTION PLAN
ISLAND OF SAAREMAA

PACT OF
ISLANDS

PRIMARY
SECTOR
3%

Figure 6. Final energy demand per sector in 2005

Figure 7. Final energy demand per energy carrieOibb
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3.1.2. Energy conversion

In 2005 there are some wind turbines for productibelectricity in Saaremaa, with the
production of 23 075 MW per year.

Production of heat is based on both individual ingaffor dwelling houses mostly with
biomass) and on district heating (mainly woodch@ldrs, but also some fuel oil and
coal).

Cooling (production of cold) is not common in Estonclimate and can be considered
marginal also in Saaremaa. This is not expectathamge for the year 2020. Therefore the
energy for cooling is not taken into account irsthction plan (as irrelevant).

Lately more and more small scale devices are iestébr production of secondary energy
that work on renewable sources, such as solaratotieand heat pumps. These cases are
considered as changes in energy consumption, @atidegctors separately. Current chapter
only considers the secondary energy that is pratiunte the grid/network.

Table 4. Energy conversion in 2005 (MWh)

ENERGY :
ENERGY SOURCE T
PRODUCTION FLUXES ;
SECTOR . Renewable energy External & c
Fossil fuels . w O
sources connection = =
= 5 | 8 E
— ] " ] '6' (] = c v
= _ 3 - 7] S 5 ot - 0 g
Energy ° © [<] c o o S £ c 5 0
o S b= S £ b & S & 2
product S o = = o = 2w =
& a 5 | A E g
o
Electricity 23075 23075| 23075 118925| 142000 | 10688
Heat 22776 9250| 32026 84960 | 84960 | 116986 116986 | 23397
TOTAL 22776 | 9250| 32026| 23075| 84960 108035| 140061 118925 | 258986 | 34086

3.1.3. Primary energy demand
Saaremaa as a whole imports energy. The main aofeenergy that are imported are

electricity, motor fuels, liquid fuels, also codlocal energy sources include biomass
(mainly wood) and wind.

Saare County Government 19



ISLAND SUSTAINABLE ENERGY ACTION PLAN

ISLAND OF SAAREMAA

é"& fé’&"}/’&’»

PACT OF
ISLANDS
Table 5. Primary energy demand in 2005 (MWh)
PRIMARY ENERGY SOURCE
. Renewable ener ..
Fossil fuels 2 Electricity
sources
— () — — >
-— — (1] T
E 2 2 | & | 8| &£ | 5§ | 5 | 5| 2888
(=) © S = 3 g0
= (U] a = @) =9
117460 | 182774| 70000| 571010210 386154 | 23075 | 167 605 | 190 680 118925 | 695 759

3.1.4. Emissions of carbon dioxide

All types of energy usage also emit CO2 — houseleolisumers, the first, second and
tertiary sector and transport.

For illustrative purposes the Table 6 below lidtstlee enterprises in Saaremaa with the
permission for outside air pollution, basically athission sites with a notable output. The
statistical amount of the CO2 produced in 2011 Iso ashown in the table (these

calculations do not display the usage of renewhlaks).

Table 6. Establishments with an exhaust emissiomipén Saare county in 2012

Company/ Local CO2 emitted
administration municipality Area of activity Source in 2011 (1)
Ltd Kuressaare Soojus Kuressaare heat chimney 2223
Ltd Kuressaare Soojus Kuressaare heat chimney 1723
Ltd Kuressaare Soojus Kuressaare heat chimney 959
Ltd Kuressaare Soojus Kuressaare heat chimney
Ltd Kuressaare Soojus Kuressaare heat chimney
Ltd Kuressaare Soojus Kaarma heat chimney 212
Orissaare Soojus OU Orissaare heat chimney
Orissaare Soojus OU Orissaare heat chimney 3
Leisi Valla Kommunaalamet Leisi heat chimney
Leisi Valla Kommunaalamet Leisi heat chimney 91
SW Energia OU Kérla heat boiler house 711
SW Energia OU Karla heat boiler house 410
SW Energia OU Salme heat boiler house 343
Karja OU Leisi agriculture dryer 31
Koljala POU Pihtla agriculture chimney
Kérla Pdllumajandusiihistu Kérla agriculture woodldyo
Valjala S6ddatehas AS Valjala agriculture chimney 9 5
Valjala S6ddatehas AS Valjala agriculture chimney 201

18 Source: Estonian Environment Information Centrgl(E www.keskkonnainfo.ee) and Hendrikson&Ko
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Company/ Local CO2 emitted
administration municipality Area of activity Source in 2011 (1)

Valjala Seakasvatus OU Valjala agriculture gasdroil

Nordecon AS Kuressaare construction HOT MIX30 323

Nordecon AS Kuressaare construction diesel povatiost | 56

Baltic Workboats AS Kaarma industry chimney 77

Duschy AS Kaarma industry chimney 48

Est-Agar AS Kérla industry chimney 1946

Level AS Kuressaare industry concrete factory 27

Level AS Kuressaare industry chimney 10

Level AS Kuressaare industry asphalt factory 226

Luksusjaht AS Kuressaare industry WOLF 117

Luksusjaht AS Kuressaare industry Vitoplex 300 46

Luksusjaht AS Kuressaare industry Rocca CPA 77

Kasse Paadid OU Orissaare industry boiler

Laatsa Kalatéostus AS Salme industry chimney 80

Muvor OU Kuressaare industry chimney

Novara QU Orissaare industry boiler

Reta Puit OU Kaarma industry Boiler house

Saare Leib OU Kuressaare industry chimney 88

Saare Leib OU Kuressaare industry chimney 35

Saare Leib OU Kuressaare industry chimney 93

Saaremaa Lihatodstus OU Kuressaare industry Hoilese 1534

Saaremaa Piimatéostus AS Kuressaare industry clgimne 2 353

Saare Economics OU Valjala industry generator

Saare Economics OU Valjala industry boiler

Saare Paat AS Kaarma industry boiler house

Sarmet OU Kaarma industry chimney 75

GoBus AS Kuressaare transport chimney 91

Eesti Energia AS Ruhnu energetics chimney 360

Muhu Valla Kommunaalamet Muhu heat chimney

The carbon dioxide emissions for current ISEAPaacplan were determined according to
the IPCC (Intergovernmental Panel on Climate Changghodology, which considers the
carbon content of fuels or non-renewable fractimisenergy resources used in the
combustion or in electricity production.

For renewable energy sources, the contribution fngdro, wind and solar energy, as well

as from waste heat recovery, to carbon dioxide ®oms was zero. For biomass, assuming
a sustainable exploitation of the resources, arabdlance of emissions was considered.
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Table 7. CO2 emissions from final use in 2005 (2CO

ENERGY FOR FINAL USE
DEMAND SECTOR
Centralized ener;
2 E < Fossil fuels
services
= % E,.w B = — 2 © TOTAL
°3o|E2E 8 o c £ | o | 8
Sector description 52t (c =% = o ] o -4 =
¢ E® g2 S 3 a ® = 3
= g 2L 4 L (U] A
RESIDENTIAL 14770 5187 19 958 1370 1370 21328
PRIMARY SECTOR 1641 1641 5004 5004 6 645
SECONDARY SECTOR 21 882 1037 22920 | 24 502 1077 25579 48 499
TERTIARY SECTOR 16 412 4150 20561 1509 1509 22071
TRANSPORTS 42720 17 430 60 150 60 150
TOTAL FOR 54706 | 10375 65080 | 26 011 | 48 801 17430| 1370 | 93612 | 158 692
INTERNAL MARKET

PRIMARY SECTOR
4%

Figure 8. CO2 emissions per sector in 2005
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3.2. Projections to 2020 — Business as usual scenario

The business as usual (BAU) scenario correspontisetevolution of the energy demand
and carbon dioxide emissions until 2020, basedhenykar 2005, considering that the
conditions of the baseline situation are maintaiaed that the actions advocated in this
action plan are not implemented.

For the BAU scenario an increase in usage of energypected in most sectors (but not in
all of the sectors).

The increase in usage of energy is impacted byrakgeneral trends, such as:
- Changes (decrease) in population;
- Changes in macroeconomic environment;
- Increase in consumption of goods and services;
- Increase of car usage;
- Mechanisation of production;
- Development of the tourism sector (and service§aaremaa.

In addition the political mechanisms of Europeaniddnhave a major impact on
development of energy use, as well as (raisingeprof heat and electricity.

For current action plan the annual growth ratesrargy usage in different sectors were
assessed. The table below presents growth ratédsef@&AU scenario more relevant for the
action plan.

Table 8. Growth rates of energy consumption forBA&) scenario

Annual increase in
SECTOR consumption for the
BAU scenario

RESIDENTIAL

Domestic uses

Electricity from public grid 2,0%

Heat from district heating

PRIMARY SECTOR

Agriculture, forestry and livestock

Electricity from public grid -2,0%

Diesel

SECONDARY SECTOR

Industry and mining

Electricity from public grid 2,0%
Heat from district heating

Construction
Electricity from public grid 2,0%

TERTIARY SECTOR
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Annual increase in
consumption for the
BAU scenario

Public sector and services

Electricity from public grid

3,0%

Heat from district heating

TRANSPORTS

Buses of public transports

Diesel

Trucks, semitrailers and other

Diesel

Small vehicles (public and private)

Diesel

1,5%

Gasoline

1,5%

3.2.1. Final energy demand

PACT OF
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The final energy demand in Saaremaa for the BAWade, in 2020, per energy carrier and per
sector, is presented in the following table andris.

Table 9: Final energy demand in 20

20 — BAU scenario

ENERGY FOR FINAL USE
DEMAND .
. Renewable
SECTOR Centralized energy .
. Fossil fuels energy
services
sources
§ Z = = | - | @ = g | m |[VOTAL
= 2 | 85| 8 |5 % | £|lo| 8| 8| B
= 2 = @ = < i o a = £ =
g3 8 | T | 3 2| 8 | 8|~ ] 3|2 3
o 2 w " w (U] n [2) an
w T
RESIDENTIAL | 51601 |46 795 98 395 5710| 5710|73205| 73205 |177310
PRIMARY 3146 3146 18 740 18 740 21886
SECTOR
SECONDARY
76445 | 9359 85804 87820 4034 91 854 177 658
SECTOR
TERTIARY
66369 (37436 | 103805 5410 5410 109 215
SECTOR
TRANSPORTS 160 000 | 70 000 230 000 230000
TOTAL 197562 | 93589 | 291151 (93230 (182774 |70000| 5710 | 35171473205 | 73205716070
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Figure 9. Final energy demand per sector in 20BAY scenario

Figure 10. Final energy demand per energy camiedR0 — BAU scenario
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3.2.2. Energy conversion

For the BAU scenario the overall situation with gyyeconversion in 2020 is similar to the
baseline situation (no new energy production inségts).

Table 10. Energy conversion in 2020 for the BAUnsc® (MWh)

PRODUC ENERGY o
TION ENERGY SOURCE FLUXES §
SECTOR € _
Fossil fuels Renewable energy Extern.al ; 5
sources connection :Z' a =3
= o £
- - o = c 2
3 — g - a 8 Subtotal L5 85
5 3 s | 2 £ £ 2 s & 3 °
& 3 s |9 5| 3| ¢ 3 27 2
o 8 = a (] a £ 2
C = a=J
w o (=]
Electricity 23075 23075| 23075 189357 | 212432 | 14870
Heat 199239250 | 29173 84960 | 84960 | 114133 114133 | 20544
TOTAL | 19923|9250|29173|23075 | 84960 | 108 035 | 137 208 189357 | 326565 | 35414
3.2.3. Primary energy demand
Table 11. Primary energy demand in 2020 for the Bs&Bnario (MWh)
PRIMARY ENERGY SOURCE
Fossil fuels Renewable energy Electricity
sources
& 3 g - E - a E |2E5 | TOTAL
— (7] = O © o c o T = =
g 2 2 = S 5 s : £ | 288
= e 8 3 & 3 |gg=s
116668 | 182774| 70000 5710|10883|386035 23075167605 |190680| 189 357|766 072
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3.2.4. Emissions of carbon dioxide

The carbon dioxide emissions are calculated for yhar 2020, adopting the same
methodology used for the baseline year, from therggndemand projections in the BAU
scenario.

As an increase in usage of energy is expected ist mectors, the BAU scenario also
results in bigger CO2 emissions compared to thelimesyear 2005.

Table 12. CO2 emissions from final use in 202GherBAU scenario (t CO2)

ENE L USE
DEMAND SECTOR . NERGY FOR FINAL US
Centrallze.d energy Fossil fuels
services

> 2

S| = | | 3 3 g o | £ 5
Sector description = 3 g < 2 ° a g =

O T S = -

() > fird o © >

o (7] (L) (7]
RESIDENTIAL 22751 | 5196 | 27946 1370 1370 29 317
PRIMARY SECTOR 1387 1387 5004 5004 6 391
SECONDARY
SECTOR 33704 | 1039| 34744 | 24502 1077 25579 60 322
TERTIARY SECTOR | 29262 | 4157 | 33419 1509 1509 34928
TRANSPORTS 42720 | 17430 60 150 60 150
TOTAL FOR
INTERNAL MARKET 87104 |10392| 97496 | 26011 | 48801| 17430| 1370| 93612| 191108

PRIMARY SECTOR
3%

Figure 11. CO2 emissions per sector in 2020 foBAE scenario
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3.3. Projections to 2020 — Action plan scenario

The action plan scenario corresponds to the ewolutf the energy demand and carbon
dioxide emissions until 2020, based on the year520Gfbnsidering that the actions
advocated in the action plan are implemented. Mudugon of the energy demand and
CO2 emissions, result, cumulatively, from the semtonomic dynamics and external
factors considered in the BAU scenario and fromitiy@ementation of the action plan.

The actions foreseen in the ISEAP plan are intredum chapter 4. Current chapter
summarises the overall projections for the year020R case the ISEAP actions are
implemented.

3.3.1. Final energy demand

The final energy demand in Saaremaa for the ISE&Raio, in 2020, per energy carrier and per
sector, is presented in the following table andris.

Table 13: Final energy demand in 2020 — ISEAP siogna

ENERGY FOR FINAL USE
DEMAND
SECTOR :
Centralized ener . Renewable ener,
. &Y Fossil fuels gy
services sources
7 —
> — © — <
c — (] o (7,
S = . g S ° = i B - | B & 5
= = © o - * = O ® o c |9 E =
L 2 - L} = r i} [} a = - = |0 = €
o = O T Ko 5 = 7] - = o] ; O 9 <)
5] 8 9 > fireg (a] © q‘-“- =3 i = 5
o 0 ] (7] (U] 3 (7] -
wv T
RESIDEN- 163
TIAL 44380 | 40246 | 84626 5710 5710 73 205 sa1
PRIMARY
SECTOR 2706 2706 17 383 17 383 20 089
SECON- 166
DARY 66005| 8681| 74687 | 79038| 4034 83072 (4391|4391 sa1
SECTOR
TERTIARY
SECTOR 44619 | 25607 | 70226 | 5410 5410 75 636
TRANS- 160 241 253
PORTS 390 390 a3 | 75897 5130 459 11338 187
TOTAL | 158100| 74534| 232634 | 84448 | 181848 | 75897 | 5710 | 5130 | 353034 | 4391 | 4391 | 84543 | 678992
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Figure 12. Final energy demand per sector in 20BBEAP scenario
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Natural gas
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Figure 13. Final energy demand per energy cami@0R0 — ISEAP scenario
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3.3.2. Energy conversion

The action plans foresees several changes in egeryersion (for action see chapter 4.6).
Most notable new developments to change the siuatre installation of wind turbines
and a new CHP power plant for district heating.0Alhe usage of coal for production of
heat is stopped.

Table 14. Energy conversion in 2020 for the ISE&énario (MWh)

PRO- ENERGY SOURCE ill\_ﬁl;g: |§
DUCTION g
E | c
SECTOR | kossil fuels Renewable energy sources xtern.a & o
connection o=
= TOTAL | & E
> g c 2
b a - (_U o €
Energy o g é & g 5 é Import to s 8
[ S Y o o) () : 2
product 3 = ngn S § 3 island %
2
Electricity 95575 13000 | 108 575 | 108 575 61425 (170000 11900
Heat 5535 85 360 85360 | 90895 90 895 16 361
TOTAL 5535 95575 |85360 |13 000 | 193 935 | 199 470 61 425 | 260 895 28 261

3.3.3. Primary energy demand

Table 15. Primary energy demand in 2020 for theAlBKcenario (MWh)

PRIMARY ENERGY SOURCE
Fossil fuels Renewable energy sources Electricity
M © = -
o ] - «» - T ®
= — v} < £ © 09 <
S 2 £ o | 5 || B = 5 g 5 £ 8
3 o e | & | 5|8| 8 s | S £ 3 S £ -
o [a) © =} o S S ° = S 25
& (U] 7] a ] @ & EE
2 (G] o
()
)
90959 18184875897 571051300 |359545({99966|4391|179387|283744 (61425 704714
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3.3.4. Emissions of carbon dioxide
The carbon dioxide emissions are calculated for yhar 2020, adopting the same

methodology used for the baseline year and foB#e scenario, from the energy demand
projections in the action plan scenario.

Table 16. CO2 emissions from final use in 202Qher ISEAP scenario (t CO2)

ENERGY FOR FINAL USE
DEMAND SECTOR
Centralized ener .
. gy Fossil fuels
services
—
> — o _ — <
S = g | 3| 3| £ |0|8S. £ | 6
Sector description = o 2 > ] © g |2 s 2 =
8 | T | 3 2 |8 | & |78 3
o a w 0] z )
RESIDENTIAL 7931 981 8912 1370 1370| 10283
PRIMARY SECTOR 484 484 4 641 4641 5125
SECONDARY
11 796 212 12008 | 22052 | 1077 23129 | 35137
SECTOR
TERTIARY SECTOR 7974 624 8599 | 1509 1509| 10108
TRANSPORTS 70 70 42835| 18898 1036| 62770| 62840
TOTAL FOR
28256 | 1817 30072 | 23561 | 48554 | 18898 | 1370 | 1036 | 93420| 123492
INTERNAL MARKET
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Figure 14. CO2 emissions per sector in 2020 fol$fEAP scenario

Summary of CO2 calculations:

The results of the emission calculations:
- Overall CO2 emission for the baseline situatio@@95: 158 692 t CO2.
- Overall CO2 emission for 2020 in case of BAU scendrd1 108t CO2
- Overall CO2 emission for 2020 in case of ISEAP acen 123 492 t CO2.

The emission balance for the ISEAP scenario showsat after implementing the
actions foreseen in the action plan the overall CO8missions in 2020 are reduced by
22,2% compared to the baseline situation in 2005 &t exceeds the target set with the
Local Sustainable Energy Action Plan.

The biggest challenges in terms of CO2 emissioaisrdmain are:

- The transport sector, where it is difficult to sigrantly reduce the dependency on
fossil motor fuels in such a short period;

- The secondary sector where it is complicated terestvely reduce the amount of
fuel oil that is used in industrial processes.
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4. ACTIONS

To achieve the target of reducing CO2 emissionssorea have been worked out that
promote more effective energy use and wider use@enéwable energy sources. The
measures fall under different sectors and fieldsadivities, including the production,

distribution and consumption of energy, also invadyv different parties such as local
administrations, enterprises and households.

In current chapter the actions are listed thatpd@ened to guide the development in the
energy sector in Saaremaa towards sustainabildiyt@arachieve the target of the energy
action plan - reducing CO2 emissions by at lea8b 2y the year 2020 compared to the
baseline year 2005. Thus, all activities carrietl @uplanned since the baseline year are
included in the action plan.

For all the actions the following characteristiesvé been calculated:
- ESTIMATED ENERGY SAVINGS [MWh/year];
- ESTIMATED RENEWABLE ENERGY INCREASE [MWh/year];
- ESTIMATED CO2 REDUCTION [ton/year].

The detailed calculations are presented in ISEARS$aadded to this action plan report.

The results of the calculations show that the mosgfficient means for reduction of
overall CO2 emissions is installation of wind turbnes for the production of energy
into the grid. According to the action plan the overall expeattewable energy increase
for the year 2020 (compared to the baseline ye@R6 93 062 MWh, from which
installation of new wind turbines gives 72 500 MWrhe total CO2 reduction of all
ISEAP activities for the year 2020 is 75 840 tC@3m which the installation of wind
turbines gives 33 350 tCO2.

The tertiary sector holds the biggest potential forenergy savings.CO2 reductions of
15 419 tCO2 will be achieved by reducing energy mgas much as 40 195 MWh in the
year 2020. Of course, to achieve the target ofceduCO2 emission by at least 20% all
actions in all sectors are needed. The total ensayng of all ISEAP activities is
93 420 MWh.

The actions are described below for different sacto
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4.1. Residential

The actions for the residential sector fall unader tategories:
- Reduction of heat consumption;
- Reduction of electricity consumption.

Reduction of heat consumption

The main effect here can be achieved with the asgef energy saving measures (thermal
insulation, renovation of ventilation and heatingstems etc) of new and existing
buildings. It is expected that with improvementstiiermal insulation energy savings of
1% per year can be achieved.

Reduction of electricity consumption

Reduction of electricity consumption will be acheev through the following main
activities:

- Use of energy-efficient and environmentally frigndkeating systems and domestic
energy production;

In Saaremaa a great amount of people are alreadiynfetheir homes with biomass

(wood), so a significant change towards using nimoenass (compared to fossil fuels or
electricity) in domestic use is not expected. Hosveexisting electrical heating systems
can be made more energy-efficient, using new tdolgies such as heat pumps, solar
water heating, wind micro-turbines etc, especiadlyillages and summer houses. Even if
these solutions consume electricity (like in cabéeat pumps), the use of electricity is
more effective compared to conventional electriatimg. Furthermore, with the increasing
prices of electricity flats currently heated usklgctricity may rejoin the district heating

network or the local central heating of a builditigs would reduce the consumption of
electricity in Saare county.

- Acquisition of energy efficient appliances (inaHitning);
- Adoption of more efficient behaviour.

A shift in habits (both for consumer-behaviour doddomestic behaviour) is achieved by

promotional campaigns and awareness-raising agilbdedcunder chapter 4.9. Also, the

rising prices of electricity contribute to this édepment. Some of the simpler measures
include for example installation of LED lamps, ligbontrol sensors and temperature
regulators.

It is estimated that through these activities ti@a@ase electricity consumption is reduced
by 1% per year (compared to the BAU scenario thnated 2% increase).
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Table 17. Actions in the residential sector
IMPLEMEN- EXPECTED
SECTORS TATION EXPECTED RE- EXPECTED
AND ACTIONS SCHEDULE ENERGY | NEWABLE CO2
FIELDS OF SAVINGS ENERGY | REDUCTIO
ACTION [MWh/year] | INCREASE | N [ton/year]
Starting | Ending [MWh/year]
year year
DOMESTIC
USE
Reduction of heat loss:
* Increase of thermal
insulation of new and
Heat existing buildings 2005 2020 9 395 2621
* Renovation of
ventilation and heating
systems
* Use of energy-
efficient and
environmentally
friendly heating system
Electricity | 2nd domesticenergy | 555 | 505 7765 3572
production
* Acquisition of energy
efficient appliances
* Adoption of more
efficient behaviour

4.2. Primary sector

Energy consumption in primary sector in Saaremamigyreat, however some reductions
may still be achieved through the following acimgt

- Use of energy-efficient in-house equipment in bamd animal-farms

Continuous modernisation of equipment helps to eashisavings of 1% per year in
electricity consumption (compared to the 2% inceaasBAU scenario).

- Use of more energy-efficient machinery in fields

These activities include using modern machinelctors, harvesters etc) with smaller fuel
consumption and efficient agronomy techniques. goa is to achieve 0,5% reduction in
diesel consumption per year.
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Table 18. Actions in the primary sector
IMPLEMEN- EXPECTED
SECTORS TATION EXPECTED RE- EXPECTED
AND EIELDS ACTIONS SCHEDULE ENERGY | NEWABLE CO2
OF ACTION Sz | e SAVINGS ENERGY | REDUCTIO
[MWh/year] | INCREASE | N [ton/year]
year year [MWh/year]
AGRICULTU
RE,
FORESTRY
AND
LIVESTOCK
Use of energy-
Electricity efficientin-house | 5545 | 5029 473 218
equipment in barns
and animal-farms
Use of more energy
Diesel efficient machinery | 2005 2020 1357 362
in fields

4.3. Secondary sector

The main activities within the secondary sectdrdabler three categories:
- Use of renewable energy in energy-intensive ingustr
- Reduction of heat consumption;
- Reduction of electricity consumption.

Use of renewable energy in energy-intensive industr

In the baseline situation quite a remarkable amaidirfuel oil is used in the secondary
sector, mainly in industries. Decrease of the ddessil fuels as burner fuel is difficult for

industries as there are no realistic options fptagng it with natural gas. However, in
some cases it is possible to replace oil consumptibh electricity consumption while

adding renewable energy sources. It is expecteddore major industries to follow that
formula to reduce their own expenses and promaostamable energy, for example by
installing wind turbines, heat pumps or solar epelgvices for their own consumption.

Promoting such activities it is expected to redfied oil consumption in 2020 by 10%
compared to the baseline year (2005).

Reduction of heat consumption

Reduction of heat consumption in the secondaryseécmainly achieved by:

- Implementation on energy saving measures (e.g. iremse of thermal
insulation, renovation of ventilation and heating gstems) of new and existing
buildings and installation of more efficient heat torage equipment;

- Use of waste heat recovery systems.

0,5% reduction per year in heat consumption isreggd.
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Reduction of electricity consumption

The reduction in electricity consumption can beieodd with the use of more energy-
efficient technologies.

Due to increasing mechanisation of the secondactosséindustrial activities, building)
more and more processes are carried out with dethes use electricity. Therefore For the
BAU scenario electricity consumption is expectethttyease 2% per year.

Developments in technology and awareness-raisisg€a out under chapter 4.9) help to
promote usage of energy-efficient solutions antrietogies in industries and building.
Like for the residential sector, some of the simpheeasures include for example
installation of high efficiency lamps, light conksensors and temperature regulators.

Through these activities it is expected to reduee ihcrease in electricity consumption
(compared to the BAU scenario) by 1% per year idugtries and 0,5% per year in
building sector.

Also, the rising prices of electricity contributethis development.

Table 19. Actions in the secondary sector

IMPLEMEN- EXPECTED
SECTORS TATION EXPECTED RE- EXPECTED
AND ACTIONS SCHEDULE ENERGY | NEWABLE CO2
FIELDS OF - - SAVINGS ENERGY | REDUCTIO
ACTION Starting | Ending | [Mwh/year] | INCREASE | N [ton/year]
year year [MWhlyear]
INDUSTRY
Renewable Use of r_enewable
energy in energy- 2007 2020 8 782 2 450
energy ; A
intensive industry
* Increase of thermal
insulation of new and
existing buildings (and
renovation of
ventilation and heating
Heat systems and 2005 2020 971 273
installation of more
efficient heat storage
equipment)
* Use of waste heat
recovery
Use of more energy-
Electricity | efficient technologies 2005 2020 10 927 5027
in industry
CONST-
RUCTION
Use of more energy-
Electricity | efficient technologies 2005 2020 297 137
in construction
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4.4. Tertiary sector

The actions fall under two main categories:
- Reduction of heat consumption;
- Reduction of electricity consumption;
- More efficient public sector arrangement and atési

Reduction of heat consumption

Just like for the residential sector, the main@ffeere can be achieved with the increase of
thermal insulation of new and existing buildingslaenovation of ventilation and heating
systems. For big commercial establishments inghety sector (SPA-s, hotels etc) waste
heat recovery may also serve as a viable andefficption to save energy.

In case of the commercial sector the potentiabt@e®nergy for heating is considered to be
bigger than for the residential sector. Also, tog public sector, reduction in heat losses is
needed increasingly more doe to Energy PerformamdBuilding Directive Il (EPBD
directive Il). Thus, at least 2% reduction in heasumption per year is expected.

Reduction of electricity consumption

Reduction of electricity consumption in tertiarycs® is achieved through the following
activities:

- Use of energy-efficient and environmentally frigndheating systems and
renewable energy production.

Like for the residential sector, new technologieshsas heat pumps and solar water
heating could be used. Main beneficiaries from sswlations could be large SPA-s and
hotels, especially active during summers in Saagema

- Acquisition of energy efficient appliances (inaHitning);
- Adoption of more efficient behaviour.

For the BAU scenario an annual increase of 3% eatgtity is estimated for the tertiary
sector due to active development of the tourisntosgtotels etc). At the same time it
means that the saving potential is great. If imgeting abovementioned activities and
principles, it is expected to reduce that increlge2% compared to the BAU scenario
(resulting in an overall 1% increase).

Efficient street lightning

Additionally, a specific project is being carrieditoby Kuressaare town to promote
sustainable usage of energy. Starting from 2018va sireet lighting system will operate.
It includes installation of efficient lamps, lumnnes and control sensors for street lighting.
The expected reduction in electricity use of stiggitning is 40% that equals 756 MWh
per year.
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More efficient public sector arrangement and activiies

Furthermore, additional saving potential lies withine public sector: overall increase in
efficiency of public sector can reduce energy comsiion and the good examples of
sustainable solutions and best practice undertalethhe public sector should be in the
forefront of the development of Saare county. Tligludes energy efficiency

programmes, monitoring of consumptions, energy tapddoption of energy efficiency

measures, use of renewable energies and adoptimoref efficient behaviour. Therefore,
the public sector has a major role in guiding tmergy sector of Saarema towards
sustainable development.

With successful implementation of the activitiesl gominciples described above and with
active development towards sustainability by thbligusector, 2,5% reduction per year is
expected for both heat and electricity consumpiiothe tertiary sector compared to the
BAU scenario.

Table 20. Actions in the tertiary sector

IMPLEMEN- EXPECTED
SEEJSRS TATION EXPECEED RE- EXPCEé:;'ED
SCHEDULE ENERGY NEWABLE
FIEOLIPS AEIIENS - - SAVINGS ENERGY |REDUCTION
AEIGI Starting | Ending | (Mwh/year] | INCREASE | [ton/year]
year year [MWh/year]
PUBLIC
SECTOR
AND
SERVICES
* Increase of thermal
insulation of new and
existing buildings (and
renovation of ventilation
Heat and heating systems) 2005 2020 16 971 4735
* Use of waste heat
recovery
* Improving efficiency
of public services
* Use of energy-efficient
and environmentally
friendly heating systems
and domestic energy
production
Electricity |* Acquisition of energy | 2005 2020 22 387 10 299
efficient appliances
* Adoption of more
efficient behaviour
* Improving efficiency
of public services
Installation of efficient
Project | 'aMps, luminariesand |, | 555 837 385
control sensors for stree
lighting
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4.5. Transports

For the BAU scenario an 1,5% annual increase of ¢doesumption (both, diesel and
gasoline) is expected for private cars. For putshasport and transport of goods (trucks)
the overall fuel consumption is expected to rentiansame.

Reductions in used energy and produced COZ2 in rdmesport sector can mainly be
achieved through the following main activities:

Use of sustainable modes of transport (public tranmort, bicycles) and more efficient
vehicles

With systematic development of better public tramspystem and opportunities for light
traffic a small modal shift is expected in Saaramia some extent, private car traffic is
replaced with public transport, bicycling and walki

In terms of public transport, the main impact colbddachieved with increasing the supply
of public transport service in Summer, ensuring haitttee service connecting main
residential and hotel areas, the beach, entertmniaeas, city centre, and other main
destinations used by tourists.

To promote wider use of bicycles the developmensugiporting infrastructure (bicycle
roads, parking spaces, bicycle hire etc) is neettedddition it is advisable to promote
bicycle use by acquiring bicycles for public sertgan

The second measure to reduce fuel consumptiordg@itian to reducing the usage of cars)
is promoting more sustainable and effective carth(awsmaller fuel consumption).

In the action plan a 0,3% reduction in the increfast usage of private cars is expected.
To compensate that, there should be minor incneatbe usage of buses.

However, these changes also depend on the oveatloeny and fuel prices to a great
deal.

In addition to the abovementioned, car mileage faletl consumption can be reduced by
reducing “empty runs” in cargo. But in current aatiplan it is assumed that this will also
take place in case of the business as usual soeasra means to reduce costs and is
therefore not included separately in the activities

Wider use of biofuels (biodiesel, ethanol)

In the action plan it is expected that by the y2@20 5% of transport fuel sold is biofuel
(biodiesel, bioethanol). About 5% of biofuel can iméxed into the motor fuel without
having to change the motors of the vehicles.

To achieve this, the public sector has a vital .rolée possibilities to guide the
development in the right direction involve introtioa of “green” public procurements and
promotion of the usage of biofuels. Also, it is dee@ to guarantee that old buses are
replaced with new models that comply with EU enestandard.
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Wider use of electric cars

In the action plan it is expected that by the y&@2#20 1% of the cars used in Saaremaa will
be electric cars. Also, public sector has a mapte m achieving this. Possible activities
include using electric cars by public sector offisj promotional campaigns and
development of infrastructure (loading points) étectric cars.

However, the usage of electric cars largely dep@mdechnological development and the
price of electric cars. At the time of compilingslaction plan, unfortunately, electric cars
are still rather expensive for private ownership.

Use of gas engines

In the action plan it is expected that by the y2@R0 4% of the private cars used in

Saaremaa will use Liquefied Petroleum Gas (LPGFa@mpressed Natural Gas (CNG) as
fuel. The advantage of usage of gas compared tirielears is that the existing vehicles

can be rebuilt by installing a gas device, theeetbe investment is much smaller (does not
require buying a new car).

Like for biofuels and electric cars, public sed@s a major role in increasing the use of
gas engines. Development of gas stations to Saaresnmeeded.

Another possible measure to promote usage of LRISCHG is to use only gas busses in
public transport (this can be achieved by definitiof such criteria in public
procurements).

Table 21. Actions in the transport sector

IMPLEMEN- EXPECTED
SEXJSRS TATION EXPECTED RE- EXPECTED
FIELDS ACTIONS SCHEDULE ENERGY | NEWABLE CO2
OF Starting | Endin SAVINGS ENERGY |REDUCTION
ACTION earg earg [MWh/year] | INCREASE [ton/year]
y y [MWh/year]

Passenger|,,,. .
road Wider use of biofuels | 5545 | 5029 10 3000 804

(biodiesel etc)
transport
Freight W_|de_r use of biofuels 2005 2020 2 000 534
transport | (biodiesel etc)

* Wider use of biofuels

(bioethanol, biodiesel etg

. e i

Private Wider use of electric 2005 2020 1894 6 338 2317
transports | cars

* Wider use of gas

engines in cars

* Use of sustainable

modes of transport

(public transport,
Overall |t cles) 2005 | 2020 7111 1825
actions .

Smaller fuel

consumption of transport

vehicles
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4.6. Secondary energy production and energy fluxes

In the action plan several activities and projects foreseen to produce secondary energy
is from renewable sources. Under current chapdezdiare the activities that have already
been carried out (since the baseline year 200B)etisas the activities that are planned to
be carried out in the future.

Renewal of infrastructures and equipment of eleityritransmission and distribution
networks also helps to save energy, these effeetsalaeady taken into account above
under final consumption of heat and electricity.

Use of environment-friendly fuels and shift to CHRtechnology in district heating
boiler houses.

Ltd Kuressaare Soojus (the main DH provider in Saaa) is adding a new CHP plant
beside the old boiler plants. The CHP plant is péahto start working already in the end
of 2012.

The numeric data of the Ltd Kuressaare Soojus dpwetnt:
- FUEL USED BEFORE CHP - 64 000 MWh of woodchips,02® MWh of fuel oil
per year.
- FUEL USED AFTER INSTALLATION OF CHP PLANT — 96 00MWh of
woodchips, 4 600 MWh of fuel oil per year.
- PRODUCTION AFTER INSTALLATION OF CHP PLANT - 13 00MWh of
electricity, 58 000 MWh of heat per year.

Renovation and fuel shift in boiler houses

In the baseline year 2005 10 210 MWh of coal waslder producing heat into the district
heating networks. After renovating the two old boihouses, it is expected that no boiler
houses work on coal anymore by the year 2013 amdghge of coal has been turned to 0.

Installation of wind turbines (and wind parks)

Saaremaa’s potential for the usage of wind enesgyery high. Today, the main obstacle
for adding the wind turbines to the power gridashnical — the transmission network is
not yet ready to accept the additional wattagestider obstacle is posed by aspects of
nature conservation and the attitudes of the loesidence in relation to building wind
turbines to specific locations.

In the context of adding the wind turbines to tleavpr grid, one of the most important
themes is an international transmission line. Ty&tesn manager of the Estonian and
Latvian power grid (Elering in Estonia) has comeéhe conclusion that another electrical
capacity transmission line needs to be build betviegtonia and Latvia in addition to the
existing ones. Presently there are 3 options censttdfor the potential future electricity
line, one of them being the line passing Saaremaaew transmission line through
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Saaremaa would increase the economical and tet¢hpmntial of wind energy
immensely.

Presently, a plan is being compiled for the wheland of Saaremaa to find out the best
locations for future wind parks — on total, 2,7Q0df land have been deemed suitable for
this, where ca 400 MW could be installed.

Saaremaa could possibly be providing hundreds afamvatts of installed wattage, but in
order to realise it, large-scale investments ihtttansmission lines are necessary — most
plausibly done within the new Estonian-Latvian #@assion system. Planning and
building projects of this scale will take aroundotyears, which is why this work will not
count on an extensive realisation of wind energagesn Saaremaa by 2020.

This work will be based on a rather modest asswnghat starting from 2014, ca 3 MW
of wattage will be installed in Saaremaa annuallgh an added 7,5 GWh to the annual
production.

Production of electricity from locally produced biogas
Two such developments are put into practice:
- Production of electricity from agricultural wasteJ66ri, Valjala parish.

Pig slurry is turned into biogas, electricity geated on the base of the biogas is sold into
the public grid. The project was started in 200fe Thonthly production of the facility is
150 MWh of electricity — 1800 MWh electricity peear.

- Production of electricity from sewage sludge in &agaare wastewater treatment
plant.

Biogas in produced from sewage sludge, biogas duin® electricity. Planned to be
started in 2012-2013. Estimated production of eigty into the public grid 400 MWh per
year.

Low energy district heating system in Vaike-Roomassre peninsula

Kuressaare Town Government has prepared a pilgggirsituated in Vaike-Roomassaare
peninsula in Kuressaare waterfront. Vaike-Roomassiasknown of its sporting facilities.
As the complex is far from the existing districtatiag network the municipality has
seriously considered the alternative of placing&dkectors in the bay nearby and build a
low temperature local district heating network whbeat carrier is glycolic.

The objectives of the project are:

1. Seaside quarters are situated far from dishegting systems heating plants having
problems with the heat loss.

2. The price of the heat though existing centrailting network costs 1/3 more than trough
low energy district heating network.

3. Ecological conditions in the bays near Kuressaame quite ideal for placing sea

collectors. Muddy sea bed with depth between 1-4 .

4. Sea collectors with low energy district heatiregwork are pollution free inexhaustible

infrastructure.
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5. Low energy district heating network allows indival houses neighbouring the network
to connect their heat pumps with system. After Wwod burning era there is not an
reasonable alternative for heat pumps in the seagidrters.

Details of the planned activity are yet to be sfedi(and therefore the impact of this

activity is not quantitatively described in theiantplan).

Table 22. Actions in the secondary energy productiector

IMPLEMEN- EXPECTED
SEXJSRS TATION EXPECTED RE- EXPECTED
FIELDS ACTIONS SCHEDULE ENERGY | NEWABLE CO2
OF SAVINGS ENERGY | REDUCTIO
Starting | Ending | [MWh/year] | INCREASE | N [ton/year]
ACTION
year year [MWhlyear]
Heat (non- | Renovation of boiler
renewable)| houses (and fuel shift) 2005 2013 816
Wind Installation of wind 2011 | 2020 72 500 33 350
turbines and wind parks
Combined Use of environment-
Heat and friendly fuels and shift to
CHP technology in 2013 2020 13 026 444 6112
Power L . .
lant district heating boiler
b houses
Production of electricity
Biomass | rom locally produced |5, | 555 N/A N/A N/A
biogas (biogas produced
from organic waste)
Installation of sea
collectors and a low
Ground o .
h energy district heating 2013 2020 N/A N/A N/A
eat S
system in Vaike-
Roomassaare peninsula

4.7. Land use planning

Proper land use planning is needed to implememtca$ible measures for improve energy
efficiency and to achieve effective and sustainalergy use.

The most import land use plan in Saaremaa regattigngnergy sector is the thematic plan
of wind energetics to be realised already in 201 plan, covering the whole island of
Saaremaa and aiming to lay out the most suitabkitins for will parks has deemed about
2,700 hectares as usable, where an estimated awio4®® MW could be installed.

In the context of adding the wind turbines to tlavpr grid, one of the most important
themes is an international transmission line. Ty&tesn manager of the Estonian and
Latvian power grid (Elering in Estonia) has comehte conclusion that another electrical
capacity transmission line needs to be build betmestonia and Latvia in addition to the
existing ones. Presently 3 options are consideoedhe potential location of the future
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electricity line, one of them passing Saaremaae# transmission line through Saaremaa
would increase the economical and technical pakmif wind energy in Saaremaa
immensely. Presently, the decision regarding the hiee has not been made and no
planning is being carried out yet.

The main actions in the action plan are as follows:
Table 23. Actions regarding land use planning

IMPLEMEN-

TATION
SECTORS AND FIELDS SCHEDULE

OF ACTION ACTIONS

Starting | Ending
year year

* Integration of criteria and norms in land userplang
and municipal regulations that encourage the
minimization of energy needs in transports anddigs.| 2005 2020
* Implementation of a sustainable energy actiom fita
all municipalities.

Regional and local
strategic planning

* Monitoring of public transport needs and devel@min

gt of effective public transport system 2005 2020
Transports and mobility P port system.
planning * Installation of charging infrastructures for diec
; . . ; . 2005 2020
vehicles and gas stations for vehicles with gasneisg
Energy infrastructures * Development of Estonian-Latvian electric power
4 ! 2012 2020
planning connection
Rene\_/vable energy land u, County thematic plan of wind farms 2012 2013
planning

4.8. Public procurement of products and services

The public sector has a vital role in guiding tleeelopment of the energy sector into right
direction. Introduction of “green” public procurenie has an important role in achieving
the set targets.

Table 24. Actions regarding public procurementmidoicts and services

IMPLEMEN-
TATION
SECTORS AND FIELDS ACTIONS SCHEDULE
OF ACTION . .
Starting Ending
year year
Definition of standards and criteria for energy
Energy efficiency efficiency in the specifications of tender docunsent
; " 2012 2020
requirements/standards | for procurement of works, acquisition of goods and
services.
Definition of standards and criteria for use of
Renewable energy renewable energy in the specifications of tender
- L 2012 2020
requirements/standards | documents for procurement of works, acquisition 0
goods and services.
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4.9. Citizen and stakeholders

To achieve sustainable development and CO2 reduetadive co-operation is needed
between all stakeholders. Actions in the actiom phelude the following:

Table 25. Actions regarding citizen and stakehalder

IMPLEMEN-
SECTORS AND TATION
FIELDS OF ACTIONS SCHEDULE
ACTION Starting | Ending
year year
Advisory services Creation of an Internet-based sustainable energg@y 2012 2020

service for local businesses and residents.

Financial support to infrastructures for sustaipaldnergy
including electric cars charging stations and improent of 2012 2020
electric grid to receive renewable energies.

Financial support | Applications for infrastructures and sustainablergy projecty »g12 2020
and grants to national and European support programs.
Promotion of financing and credit instruments fostainable og12 2020
energy investments (energy service companies amkspa
Reduction of public parking fees for electric veeic 2012 2020
Awareness-raising campaigns for adoption of efficf 5g12 2020
equipment, practices and behaviour.
Tourist information to promote sustainable energg auring 512 2020
the visit.

Awareness raising

and networking Development of cooperation projects in the enemmyan with| 2912 2020

other regions.

Promotion of cooperation activities in the energpjdf between
regional and local administration, research int#&u busines 2012 2020
associations, companies, credit institutions, NG&sl the
media.

Development of educational material, awarenessagisnd
information sessions, and other educational amiton 2012 2020
sustainable energy and sustainable behaviour.

Training and

h Development of energy initiatives involving sch rams
education P 9y g pobg

(guides, games, competitions, etc). 2012 2020

Introduction of eco-driving habits in training ofidng schooll 5512 2020
students and in complementary training of flee¢ehs.

Saare County Government 46



ISLAND SUSTAINABLE ENERGY ACTION PLAN
ISLAND OF SAAREMAA

PACT OF

LATNLY O

5. ORGANIZATIONAL AND FINANCIAL
MECHANISMS

In order to implement the action plan, it is neeegsto establish a coordination and
organizational structure, ensure appropriate techm@xpertise, mobilise the involvement
and commitment of stakeholders and provide findnoi@ans for the actions. To ensure
that the objectives and targets are achieved,alsis necessary to establish follow-up and
monitoring mechanisms.

5.1. Coordination and organizational structures

Saaremaa Local Governments Association is the idaamsaking body that authorizes the
action plan.

Saare County Government is responsible for the dboation and organization of the
ISEAP action plan.

5.2. Staff capacity

The plan as a whole will be implemented in collabon with Saare County Government,
local town and parish administrations, companiesnsaltants, operators, designers,
constructors etc.

As many of the activities involve Kuressaare, thggbst town of Saaremaa, also
Kuressaare Town Government has an important ralaptementing the plan.

5.3. Involvement of stakeholders

Public consultations and events will be organizgdSaare County Government and
Kuressaare Town Government if needed. The godiexe events is to inform the public
and stakeholders on the actions and the progresiseoplan’s implementation, identify

existing or possible constraints and analyse meastar optimize the results and correct
possible deviations.

To reach a wider public, the media will be used,date with events, forums and
publications, including electronic platforms, tossigminate information on the plan’s
actions and on the benefits and incentives avaiabising awareness to the importance of
these actions, in the scope of regional developraedtthe improvement of quality of life
and of the environment.
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5.4. Budget

The overall investment foreseen to implement thet&uoable Energy Action Plan of
Saaremaa is 129,2 million Euros, to be carrieduotit 2020. The investments are done by
private persons, companies, local administratiatete and other institutions. Financial
support may be possible from EU structural funttsy aome new sources may be possible
in relation to CO2 quota trade.

The investments shown below are largely estimatedd depend on the specific details
of implementation.

Investments needed for all actions separately i@engn the ISEAP table, in this report a
summary is presented below.

Table 26. Investments foreseen to implement thaaBwble Energy Action Plan of
Saaremaa

ESTIMATED
SECTORS AND FIELDS OF ACTION INVESTMENT
COSTS [euro]
RESIDENTIAL
DOMESTIC USE 55 000 000
PRIMARY SECTOR
AGRICULTURE, FORESTRY AND LIVESTOCK 1 000 000
SECONDARY SECTOR
INDUSTRY 9 000 000
TERTIARY SECTOR
PUBLIC SECTOR AND SERVICES 14 177 258
TRANSPORTS
4 800 000
SECONDARY ENERGY PRODUCTION AND ENERGY
FLUXES
44 300 000
LAND USE PLANNING
600 000
CITIZENS AND STAKEHOLDERS
366 600
TOTAL 129 243 858
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5.5. Financing sources and instruments

The action plan covers numerous actions in the niyidg projects that will have different
possibilities for financing.

For many actions private financing will be essdri@h on the individual level as well as
on company level. Thus, the need for awarenessngaidinancial assistance and
encouragement is especially important, as well &s/aurable legislative situation. Also,
for several actions financing is needed from dbatgget and with the help of initiatives by
local administrations.

The action plan is a sum of several specific astiower a long period of time, which
cannot be financed all together by the same mdsglsw some guidance is given about
some of the resources concerning organisationattsiies and financing that might come
in place for the action plan.

The main financer for improving the energy effi@grof buildings is the owner of the
building. However, there are also national suppgstems (Kredex) for granting loans and
covering a part of the expenses related to impgpthe energy efficiency of buildings.

The development of electrical wind turbines is ficed by the developers who also use
funding from commercial banks. In a few cases (h2and 2012 form the funds acquired
from the international sales of the Estonian CO&tauin Estonia, state capital funding

has been employed in Estonia.

Electric cars were also bought and a network otlgoharging stations was built in

Estonia form the funds acquired from the internalosales of the Estonian CO2 quota.
Presently (in 2012), the state will cover about 58R@the price of the electrical car to the
consumer, also from the funds of CO2 quota sales.

5.6. Monitoring and follow-up

Saare county Government will continuously monitee implementation of the Sustainable
Energy Action Plan of Saaremaa Island and the dpwetnt towards lower CO2
emissions.

In the case of significant deviation in the implertation of the actions and results
obtained, as well as relevant changes in the ssmoomic and political context, which
may pose a risk for the targets set for 2020, tharé&county Government may propose a
revision of the Sustainable Energy Action Plan @ai®@maa Island.
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