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FO R E W O R D&  AC K N O W L E D G E M E N T S

Fo r e w o r d

This handbook provides a comprehensive overview of good practice
in engagement of local governments in energy management. It gives advice
for communities,local administrationunits and policy-makerswishing to broaden their
local developmentplans with energysecurityaspects. It guidesyou through the major
considerationsinvolvedin the processof bringingenergysecurityto the locallevel.

Drawing upon experiencesand lessonslearned in Central 9ǳǊƻǇŜΩǎregions, this
handbookwill help you start the process,allow you to identify the opportunitiesinherent
in the energymanagementand later take a full advantageof your visions,strategiesand
plans.

Ac k n o w l e d g e m e n t s

This handbook is a joint initiative of the partnership working in the frame of the
ENERGEREGIONproject. The overall goal of the project is to support developmentof
renewable energy use in combination with conventional energy in regions of Central
Europe through strategic energy planning, public outreach, defining resources and
providing support to municipalities and local energy committees.

TheENERGYREGIONproject is implementedthrough the CentralEuropeProgramme
co-financedby the EuropeanRegionalDevelopmentFund.

Formore information on ENERGYREGION,pleasevisit www.energy-region.eu

or contactBarbaraRogosz
barbara.rogosz@igo.wroc.pl
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NE W  PE R S P E C T I V E  

ON  EN E R G Y  SE C U R I T Y

In the past decadesenergysecurityhasbeen

receivingmuchattention in the globalor national

debatesrather than it hasbeena concernof local

leveladministrators. Moreover,considerationson

energysecurityhave mostly resolvedaround oil

and natural gas,also coal- and gas-fired power

generation and the infrastructure of energy

supply such as gas pipelines, oil tankers,

refineries, storage and generating facilities,

transmissionand distribution lines. As climate

change,risingcostsof fossil fuelsand renewable

energybecomingincreasinglyimportant, energy

marketsare experiencinga considerablechange.

Renewableenergyresourcesare availablelocally

or under certain local conditions, therefore,

thinking of energy systemsmust change from

globalor national to local. At the sametime the

issueof securingthe availability of reliable and

affordable energy, with use of an

environmentally acceptable system of energy

supply,still remainsan importantchallenge.

Sincelocal governmentsoverseeall activities

taking place in areasof their administrationand

draw up developmentplans helping to achieve

certaineconomicandsocialgoals,they arealsoin

position to determine strategiesfor sustainable

and secureenergy. Theyalsohavea closeaccess

to their inhabitantsandknowledgeof their needs

and local energy resourcessuch as renewables.

Transitiontowards local power supply and local

energy infrastructure, i.e. decentralization,can

significantlyenhanceenergysecurity of an area

but one must be aware that there are no easy

waysto accomplishit.

How to bring energysecurityto your area?

Usually external energy suppliers are

responsible for securing energy supplies and

maintaining energy grid safety. Generatingand

distributing energy on the local level can,

however, reduce dependency from external

actors. Decentralizationof energy market and

stable energy supply are only possible when

access to local energy resources is secured.

Making use of resources such as renewable

energy should be accompanied by energy

efficiency measures. These two must be

complementaryand both includedin the energy

management. In an ideal situation a well-

thought-out energyefficiencystrategy allows to

achievemuchlower energyconsumptionandthe

energyconsumedis provided from local, usually

renewableenergysources.

Securing the availability of reliable and

affordable energy through developing local

energy market requires proper planning and

management. An energystrategyfor a particular

area must be built on the relationshipbetween

the energy demand and supply, availability of

local energyresources,needsof inhabitantsand

local economy. Planning and policy-making

should be rational since only then it can bring

long lasting benefits for local communities.

Moreover, the needsof all communitymembers

suchaspublic bodies,private investorsand local

businesses,non-governmentalorganizationsand

most of all, inhabitants should be treated with

carefulconsiderationwhenplanning.
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NE W  PE R S P E C T I V E  

ON  EN E R G Y  SE C U R I T Y

All these groups have a place in the energy

picture and havetheir roles to play in the energy

transition. Demandand supplyof energyinteract

with changesin the society.

Sincelocalgovernmentsplan and managethe

development and growth of their villages or

towns, they have the biggestrole to play while

steppingonto a path of energytransition. Tostart

with, they canmakesignificantenergysavingsin

their own operations,leading to seriousmoney

saving and even testing new renewable

technologieswith the money saved. Setting a

good exampleshouldnot be underestimated. As

local energy management is becoming more

common among municipalities, they can also

benefit by sharing their experiences and

developingbest practices. Thesecanalsohelp to

strengthen the acceptanceof energy transition

amongthe localinhabitants.

If you would like to contribute to energy

security of your municipality, there are some

options, independent from external energy

suppliers:

I. Localenergyconcept

II. Savingenergy

III. Producingenergyfrom localsources

IV. Installingdistrictheating

V. Landuseplanningto ensureenergysecurity

VI. Providingeducation

What is there to gainfor my community?

In general, a municipality's economic

performance is increasedby existenceof local

energy market. Due to a broad spread of

investments,the decentralizedsupplystructureis

especially advantageousfor structurally weak,

rural areas. The reinvestmentsof profits as well

as the creation of jobs should be a continuous

aim of all parties concerned. Next to direct and

indirect investments also induced effects are

important. Thedirect regionaladdedvalue is for

instancedefinedasthe incomeof the employees,

profits of the localcompanies,remainingregional

interests,trade taxesandsharesin incometaxes.

The indirect regional added value includes

amongstother thingsthe demandfor goods(e.g.

spare parts) and the demand for services(e.g.

maintenance and repairs, accounting and tax

advice). The induced regional added value is

understood as the spending of the resulting

incomes, profits and revenues of the regional

companies and communities. Although the

induced effects are difficult to quantify, they

makeit clearhow complexbut at the sametime

how important the circleof the localmoneyflow

is.

Furthermore,the local energymarket makes

an essential contribution to the independence

from fossil fuel and/or nuclear power, increase

reliability of energy distribution and enhance

energysecurity. This correspondsin most cases

to national, Europeanand globalaims. The local

energy market, which is usually based on

renewable sources, also gives strong

environmentaleffects suchas reducinglocal air

pollutionςtheseeffectscombinedwith economic

opportunities essentially contribute to local

sustainabledevelopment.

7



Themost important step of enhancingenergy

security on municipal level is to elaborate an

energy concept. In simple words, an energy

concept determines an energy demand, usable

resources and a potential for savings and

identifies a set of actions to be taken to fulfill

certain goalsin the field of energymanagement.

It also definesa time horizon within these goals

could be achieved and identifies ways of

monitoring. Moreover, energy concepts should

explore different energy generation and

consumption scenarios,compare actions to be

takenin termsof possibleoutcomes,potential for

success and costs. They should allow local

governments to take well thought and well

planneddecisions,especiallyon investments,and

gainpublicsupportandacceptancebeforehand.

Implications of energy planning for the

economy,the environment and the society are

meantto be longterm. Oncedesignedthe energy

systemwill last for yearsand financialresources

dedicatedto it shouldbe well spent. Localenergy

planning by its nature supports self-sufficiency

andsustainabilityin the energysector. It hasa lot

of potential, if done on a continual basis by

dedicated local administrators and community

members. Moreover, it needs to gain

a continuouspublicsupport.

Decisionstaken today may radicallyinfluence

the future, therefore various options should be

taken into accountin relation to their long term

implications. Energy planning usually assumes

evaluationof eachdecisionat regularintervals.

Stepsof municipalenergyplanning

1. Making inventory of your ŎƻƳƳǳƴƛǘȅΩǎ

energy consumption. This is alwaysthe starting

point of every energyplanning. Determiningthe

localsituation in terms of energyproductionand

consumptionby collectinghistoricaldata enables

establishmentof a baseline against which the

energytransition will be presented. Thebaseline

is in fact necessaryto quantify potential energy

savingsand shareof renewablesin total energy

production. Once a baseline has been

established, the consumption should be

monitored on regular basis to track effects of

yourenergyplanningandmanagement.

2. Developing a ŎƻƳƳǳƴƛǘȅΩǎenergy

consumptionprofile. Sucha profile breaksdown

the energy consumption data into different

energy sources(natural gas, oil, coal, gasoline,

district heat, electricity) and major energy end-

use sectors (residential, commercial, industrial,

and transportation). An energy use in a sector

may be further divided, for instancethe energy

usein residentialsectorcanbe dividedinto water

heating, spaceheating, lighting and appliances,

air conditioning etc. to demonstrate how the

energy is actually used. Defining energy use

profileshelpsidentify possibleenergysavingsand

opportunitiesfor usingrenewableenergies.

3. Definingpotentials for renewableenergy

development. It provides a description of

renewableenergyresourcesavailablein a given

area and the amount of energy that renewable

energytechnologiescangenerateςusuallyon an

annualbasis. Therenewableresourcescannotbe

I

II

IIIIV

V

VI

LO C A L  EN E R G Y  CO N C E P T
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calculatedastotal embodiedenergywhat makes

their assessmentdifferent than for fossil fuels.

Thepotential of renewablepower, heat and fuel

generation has to be estimated for various

renewabletechnologies.

4. Setting targets and goals. Knowing the

present state and potentials, you can set goals,

milestonesand pathways for the development.

Yourenergymanagementconceptshoulddefine

specifictargetsfor energyconsumptionreduction

and energy generation from different sources.

The targets must be measurableand basedon

the findingsof the energyconsumptioninventory

and profiling, established baseline and

characteristicsof the municipality. It is important

to set both short- and long-term goals that are

consistentnot only with local circumstancesand

legal requirements but also European,national

and regional policies and development trends.

Thetargetscanfor instancefollow the ά3x20έEU

strategysayingthat by 2020, the EuropeanUnion

should: reduce its greenhousegasemissionsby

20%, reduce its energyuse by 20% and achieve

20% of renewable energy in its energy supply.

When setting the targets it is necessaryto take

into consideration different ǎǘŀƪŜƘƻƭŘŜǊǎΩ

interests and concerns, including citizens,

decisionmakersandbusinesses,andtheir levelof

awareness with respect to energy sector

operationsandenergysecurity.

5. Developing a roadmap. After setting

measurabletargetsthe next stepis to elaboratea

comprehensive list of measures, actions, or

programmes, in order to help your municipality

reachthosetargetsand havecontrol over efforts

taken and work being done in the municipality.

Suchroadmap describesand explainshow the

ƳǳƴƛŎƛǇŀƭƛǘȅΩǎvisionwill be attainedstepby step.

Potentialbarrierspreventingthe implementation

of chosen actions should be consideredwhen

planning. It is also important to identify waysof

monitoring the ǊƻŀŘƳŀǇΩǎimplementation and

reportingon all successesor failures.

The packageof measuresincludesbehavioral

changes, so-called sensitizing measures

(energetic behavior, readinessfor renovations)

andconcretetechnicalmeasures(e.g. the sealing

and insulatingof buildingenvelops,replacement

of heat producers, installation of PV systems

etc.). Measuresare usuallydivided into different

areasand/or fieldsof action,for instance:

ωInformation, Accompaniment, Nature

conservation

ωMunicipallevelof action

ωBuildingsandLiving

ωCompanies

ωMobility

ωRenewableenergies,energyefficiency

ωSensitization

ωPublicrelationswork.

Thedevelopmentof measuresis a particularly

important point for involving the citizens and

other actors. Moreover, the ǊƻŀŘƳŀǇΩǎ

implementation and the execution of listed

measures, actions or programmes require

relevant financial support. In order to promote

the implementation of a specific measure,

different possibilitiesare given for coveringthe

LO C A L  EN E R G Y  CO N C E P T
I

II

IIIIV

V

VI
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costs involved. In case of a municipal level of

action the support is granted due to political

decisionwhich is extremelyimportant to makein

order to create a solid link between municipal

energytargetsandproposedactions.

6. Adopting an energy management

concept. All the aforementioned steps of

municipalenergyplanningare usuallyintegrated

in a written documentthat includesall aspectsof

energy management. In order to achieve

identified targets and goals,an energy concept

needsto beapprovedby a municipalitycouncil.

7. Implementing an energy management

concept. At this step, you need to make things

happen - execute listed measuresand realize

designed programmes - what will result in

meeting your energy targets. Providingtraining

and guidance to the community on how to

implement specific measuresis required. Keep

the community informed of your efforts and

progressto increaseyour ŎƛǘƛȊŜƴǎΩacceptance.

Ideally a caretaker/energymanager is installed

whose only purpose is to addresstopics of the

approvedconceptand foster its implementation.

Thispersonalsocontrolsthe budgetforeseenfor

events,informationmaterialetc.

Keyaspectsof the planningprocess

ωYou must see the whole picture. There is

always both heat and electricity to be

considered, many various sources and

different stakeholdersςamongothers, two

opposinggroups,the oneswho would like to

sell energyat the highestpossibleprice and

the others who wish to buy it cheap.

ωMake use of and focus on your local

potentials!Municipalitiesare characterizedby

very different potentials in terms of

renewable energy generation and possible

energy savings. Preconditionsfor the energy

transition vary from one area to other.

Comparisonsto other municipalities should

thereforebe madewith caution.

ωDesignenergy programmesknowing exactly

who youwant to reachwith a programmeand

what you would like to accomplish,and then

carefully considerall of the meansyou have

availableto do that.

ωAssure continuous support of your

stakeholders!Theyall needto be on the same

side,yourside.

ωLocalmoneyfor investmentsis a crucialfactor

for the regional value added. Involve local

banks!

ωA keyto successiscooperation. Bringtogether

actors of all energy related groups -

companies,farmers,foresters,smalland large

energy consumers, banks, grid operators,

energyproviders,etc.

I

II

IIIIV

V

VI
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In Germany local energy concepts are

developed in the form of climate protection

concepts which put energy conservation and

renewables at the centre of climate change

mitigation. Thereare certainstepsaccompanying

the processof creationof sucha conceptandthe

onepresentedhereserveswell asa goodpractice

example.

In the city of Frankenberg(Eder)/Germany,an

integrated climate protection concept was

designedwithin one year from December2012

until November 2012. One focal point of the

conceptȰs developmentwas to inform and raise

awarenessof the climate protection among the

population. For this purpose, different events

took placeaimingat involvingthe citizensin the

developmentof the concept. Firstof all, duringa

kick-off event, the citizenswere familiarizedwith

the processof concept planning and asked to

participateby sharingtheir ideas.

Furthermore, an advisory board was

established, which accompanied the

developmentof the climate protection concept.

Different actors from Frankenbergtook part in

the advisory board. Participants of the board

were for instance the energy providers,

educationalinstitutions, political representatives,

local enterprises as well as representativesof

initiativesandassociations. All in all, the advisory

board hold four meetingsduring the time of the

concept`s development. Today, the advisory

board continuesto meet in order to accompany

the climate protection of Frankenbergin the

future. Further public events were a αŎƭƛƳŀǘŜ-

Řŀȅάwith workshops and a stand which was

presentedat the localfair andprimarilyservedas

a presentationplatform for regionalcompanies.

With regard to the development of the

concept as such, first of all an energy and CO2

balance was prepared on the basis of data

provided by the local energy supplier, which

included the areas of electricity, heat and

mobility for the entire city.

F r a n k e n b e r g  - C i t i z e n s  w o r k i n g  t o g e t h e r
o n  t h e  e n e r g y  c o n c e p t

G O O D  P R A C T I C E  E X A M P L E

I

II

IIIIV

V
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Through the preparation of a potential

analysis it became clear that the biggest

potentials to reduceemitted CO2 are in the field

of energysavingand energyefficiency. Due to a

low availability of appropriate areas, the

development of renewable energies is, in

contrast to other municipalities, only partly

possible.

The establishmentof relations with different

actors in Frankenberg, e.g. through expert

discussionsandthe eventsaswell asthroughthe

calculations of the potentials, enabled the

developmentof a catalogueof measures, which

contains 28 measuresin total. Thesemeasures

include the following fields of action:

άŀŘƳƛƴƛǎǘǊŀǘƛƻƴέΣάǇǳōƭƛŎǊŜƭŀǘƛƻƴǎέΣάǊŜƴŜǿŀōƭŜ

energies and ŜŦŦƛŎƛŜƴŎȅέΣάŎƻƳǇŀƴƛŜǎέand

άƳƻōƛƭƛǘȅέ.

Thecreationof the climateprotectionconcept

was accompaniedby a continuous press and

publicity work. Severalpressconferenceswere

held during which topics of climate protection

were presented from the citizensȰperspective.

Furthermore,different actions took place which

made citizensaware of savingenergy and thus

costs by carrying out for instance an energetic

building renovation. For this purpose, a

άthermographicǿŀƭƪέwasperformed. By means

of a thermographiccamerait is possibleto detect

heat flowsat a buildingȰsfacade. Duringthe walk,

άǘƘŜǊƳŀƭǇƛŎǘǳǊŜǎέwere taken together with the

owners and interested people and typical

measures were discussed concerning the

avoidanceof unwishedheat losses.

Together with the local energy supplier press 

conferences took place, which informed about

I

II

IIIIV

V

VI
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current possibilities to save energy. One

conference hosted a local building material

trader, which informed about different ways

to renovatea building(e.g. insolationof the outer

wall and the roof as well as replacementof the

windows). Another conference discussed the

possibilitiesto saveelectricity through both the

change of behavior and the replacement

of inefficientproductslikee.g. old heatpumps.

After the climate protection concept was

completed, the city of Frankenbergapplied for

funding a staff member for the implementation

of the concept. The future climate protection

management in form of a climate protection

managerwill have the task of implementingthe

measuresof the climate protection conceptand

establishingthe topic of climate protection in

Frankenbergon a permanent basis. For this

purpose, it is planned to continue to perform

publicactionsin order to sensitizecitizensfor the

topicof climateprotectionin the future.

The climate protection conceptof the city of

Frankenberg(Eder)servesas an overall example

for the developmentof a localclimateprotection

concept or energy concept. Frankenberghas

shown in particular the importance of a great

involvement of both actors and citizens. This

realizationshould be reflected generallyin local

energy concepts, especially when the energy

concept examines only smaller parts of the

municipality like for instance one quarter. The

following stepsare all indispensablework tools:

definingenergybalanceand evaluatingenergetic

potentials,settingtargetsandgoals,developinga

roadmap,adoptingand implementingan energy

management plan. However, the active

participation of the people on-site is the most

important element to developa successfullocal

energyconcept.

F r a n k e n b e r g  - C i t i z e n s  w o r k i n g  t o g e t h e r  
o n  t h e  e n e r g y  c o n c e p t

G O O D  P R A C T I C E  E X A M P L E
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In 2008 Prague-[ƛōǳǑ(a district of almost ten

thousandinhabitantsof the city of Prague,Czech

Republic)commencedits activities in the energy

planningand management(in the frame of the

Europeanproject entitled MODEL-Management

of Domains Related to Energy in Local

Authorities).

At the beginning, an eight-member energy

team,comprisedof district office staff and led by

its secretary,wasestablishedin Prague-[ƛōǳǑ. The

team subsequentlyunderwent a training in the

areaof energymanagementand wasinvolvedin

the developmentof the EnergyPlanfor Prague-

[ƛōǳǑuntil 2020 together with a partner

organization. Thisplan analyzedthe current level

of energy managementof the city district and

then defineda target situationfor 2020basedon

the vision of the work team. The vision is

characterizedby the followingobjectives:

ω increasing energy self-sufficiency and

independence;

ω enhancementof environmentalquality;

ω building a well informed and engaged

community.

These objectives then corresponded to the

priority areassetout in the plan,namely:

ω energysavings;

ω renewableenergysources;

ω educationandawareness.

Within the Energy Plan, the priority areas

wereprocessedto describespecificstepsthat the

district neededto take in order to meet the set

objectives. The output was the list of activities

containing characteristics of every particular

activity,definition of its extent, expectedcostsof

implementation, anticipated external sourcesof

possibleco-fundinganda periodof realisation.

In the first priority area (energysavings)it is

mostly planned to reconstruct buildings of the

city administration,while the particularactivities

aresplit into stages,whichare individuallysolving

the issueof heat insulationor exchangeof heat

resourcesetc. Also low-cost measuressuch as

replacement of appliances for more efficient

ones or installation of thermostatic valves are

included.

Thesecondpriority area involvesthe support

of renewablessolved mainly by installation of

rooftop photovoltaicand solar thermal systems-

from the stage of identifying suitable buildings

(appropriately oriented roofs) to the concrete

realizationof sucha systems.

The last priority area, focused on public

awarenessraising,brings up the topics such as

organisationof particularpublicevents,a form of

web presentationor thematiccoursesfor city hall

employees.

I

II

IIIIV

V
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In December2009the EnergyPlan wasapproved

by the city districtcouncil.

In addition to organizinginformative events,

one of the first activities implemented was an

energymanagementsystemfor buildingsowned

by the city district. As a basisof the system,a

sophisticated software application, E-manager,

was created. The data on energy consumption

can be collected in one week periods (manually

inserted by the ōǳƛƭŘƛƴƎǎΩmangers or

maintenancestaff with anaccessto the system)

and analyzedwith respect to energyaudits of

certain buildings, current weather conditions

(temperature) and long-term statistics for

particular places. Deviations from usual

άbehaviourέof the building can be easily

detected and appropriate measures applied.

Such energy management system is usually

a goodstart for a long-term energyplanning.

P r a h a [ƛōǳǑςM o d e l  e n e r g y  c o n c e p t  
f o r  t h e  c i t y  d i s t r i c t
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A local fair promoting energy management



The integrated climate protection concept

(energyconceptrelatingenergypolicy to climate

changemitigation) for the administrativedistrict

of Rotenburg(²ǸƳƳŜ) wasdevelopedin a one-

year long process from September 2012 to

August 2013. The objective was to develop an

energy and climate protection strategy and

propose projects as concrete as possible. The

focus was on the use of energeticpotentials in

order to maximizeregional value creation. The

developmentof the climate protection concept

shall strengthen the administrative district of

Rotenburg(²ǸƳƳŜ) for the future by usingfor

instancethe region`senergyresourceswhich are

processedin highly efficient renewable energy

plants. Additionally,the regionȰs energydemand

will be reducedby promoting e.g. the energetic

building renovation, the improvement of the

efficiency level of renewable energy plants as

well as the increaseof the efficiencyof business

enterprises.

The most concrete possible catalogue of

measures has been developed in close

cooperation with the local players and is thus

likely to be implemented quickly. The following

events took place during the development

process:

ωPublickickoffevent;

ωEstablishmentof an advisory board which

accompaniesthe processand servesas an

instrument for coordinationandcooperation

on the concept-related issues. The advisory

boardconsistsof representativesof the local

energy suppliers, the companies, the

Chamberof Handicrafts,the Commercialand

IndustrialChamber,the chimneysweepsand

localbanks,who canall contributewith their

ideas;

ωWorkshops on the themes of αŜƴŜǊƎȅ

efficiency in ŎƻƳǇŀƴƛŜǎάand climate

protection in the district`s administration.

These workshops intend to address

important players, integrate them in the

development process of the concept and

help consider their suggestions and

proposalsof measures;

ωA survey of enterprisesin order to record

possible energy potentials and to prove

different opportunitiesfor action;

ω Privateconversationswith expertsfrom the

district of Rotenburg (²ǸƳƳŜ) (e.g. with

energy suppliers, entrepreneurial transfer

institutions, banking institutions, forest

administration, employees of the district

administration (areas: nature conservation,

building management, the Office for

Education), tourism association,

manufacturer of biogas plants/small wind

turbinesandsomeothers).
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The result is an action strategy for the

administrative district of Rotenburg (²ǸƳƳŜ)

including an implementation-oriented catalogue

of measures. The catalogue comprises

22 measures related to the following fields

of action:

ωEnergysaving;

ωEnergyefficiency;

ωRenewableenergies;

ωInformationandnatureconservation.

The following measures are included: to

develop village and district energy concepts,to

launch new programs dedicated to financially

support the energeticrenovationof buildings,to

promotebicycletraffic, to establishlow-threshold

advisoryservices,to examinethe possibilitiesfor

the implementationof PVor smallwind plants,to

promotecitizeninvolvementin renewableenergy

plants and the development of an information

system.

The concept gives evidence for the positive

economicaleffect which climate protection has

on site. The regional economic dimensionsof

climateprotection are, in particular in Rotenburg

(²ǸƳƳŜ), significantlyhigherthan in mostother

regionsof Germany:

ω Good basis conditions make the region

perfect for generating renewable energy

and thus offer an additional source of

incometo farmers,commercialenterprises

andcitizens.;

ω A high numberof companiesspecializedin

the fields of production and maintenance

of renewable energy plants create new

jobsandincomes;

ω A statistically seen above-average living

spaceper citizenaswell asa relativelylow

renovation level offer big economic

potential for companies in the field of

building renovation, this meansespecially

in the localhandicraft.

R o t e n b u r g - D e v e l o p i n g  t h e  e n e r g y  c o n c e p t  
f o r  2 0 0 0  s q .  k m  a r e a
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The measures proposed in the integrated

climateprotectionconceptthereforeconcentrate

on fields which have both a high energeticand

economical potential. The following objectives

shouldthusbe achievedin the district:

ω 10%energysavinguntil 2030;

ω 30% share of renewable energy in total

energyconsumptionby 2030;

ω Expansionof the priority areas for wind

energy from currently 0,5% to 1% of the

districtȰsarea;

ω Increaseof the buildingrenovationrate to

1%(on average,1 out of 100 buildingswill

be energeticallyrenovatedper year).

The achievement of these objectives is

pursuedwith the appropriateamountof prudent

judgment and in ways that respect the people

and the environment: no further constructionof

biogas plants is anticipated but an increasein

efficiency and energy recovery instead; priority

areas for wind energy will be concentratedon

areaswith little land use conflicts; conservation

of moors is consideredin the efforts made for

climateprotection.

Theclimateprotection conceptcancontribute

to the worldwide climate protection, to local

servicedevelopmentandlast,but not leastto the

regionaladdedvalue. However,this will only be

possibleif the conceptis implementedin form of

concrete measures. In order to do so, the

employmentof a climate protection manageris

recommendedfor at leastthree years,to initiate,

accompanyandimplementregionalprojects.
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Energyconservationreducedependencefrom

fossilfuels,improveenergysecurityanddecrease

environmental impact of conventional energy

uses. One can say that energy efficiency is the

most effective and the least expensiveenergy

resource. Theenergyconservationmeasuresalso

give the most-immediate results. Simply

speaking,at this verymomenteveryonecanstart

to uselessenergyandeveryonecanbenefit from

doingit.

Possiblemeasures that can make a direct

contributionto energysavingarefor instance:

ωEnergyuse behavioralchanges(turning off

lights, appliances,heating when not in use,

washing clothes in cold water, installing

efficient light bulbsandthermostatsetc.);

ωEnergeticrenovationof municipalproperties

andhouses;

ωRenewingof street lightning (energy-saving

lamps, LED,systemswhich depend on the

needs);

ωIncrease of power efficiency in municipal

buildings and companies (illumination

control systems,green IT, introduction of

switchablepowerstripsetc.);

ωIntroductionof energymanagementsystems

(smartmeter);

ωReplacementof inefficientheatingsystems;

ωReductionof heatdemandof companies;

ωEnergycontrolling and saving programmes

for schoolsandpublicbuildings;

ωOptimization of municipal vehicle fleet

towardslessfuel consumption;

ωEnhancing the attractiveness of public

transport (improvement of

timetable/options for changing,unification

of the traffic structure, constructionof stops

etc.);

ωInitiationof car-sharingsystem;

ωEncouragement of pedestrian and cycle

traffic;

ωImprovementof parkingfacilitiesfor bicycles

at publicstops,promotionof Park&Ride.

Reducing energy demand and optimizing

energy use have a broad set of environmental,

economicand socialbenefitsto all membersin a

community:

ωLower household energy bills ςEnergy

efficiencycan help families savemoney on

household expenses. Better insulated

homes, more efficient lights and electrical

appliances, efficient heating systems and

makinggooduseof the heatingcontrolswill

have an important impact on reducing

energyconsumption. Particularlyit is a good

opportunity for low incomehouseholdsand

older houseswhose inhabitantsusuallypay

more for energy due to bad thermal

insulation, inefficient heating systems and

appliances;

ωBetter economic performanceςThe same

as households,companiescan control their

useof heating,electricityandtransportation,

lower energy bills and deliver more cost-

effective products. And if energy efficiency

SA V I N G  EN E R G Y
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in a community increasesand as money

stays in the local economy, spending

in retail, entertainment and other services

will increase;

ωMore assetsin a municipal budgetςLocal

governmentsprovide basicservicessuchas

water and waste management, street

lighting, public transport and other services

and they usebig amountsof energyin their

buildingsand vehicles. Energyconservation

in a municipalityoperation will savemoney

that can be then spent for improvingpublic

servicessuchaseducation,healthandsafety

services. But this mayhappenin a longterm.

In a shorter term first savingsshould repay

some or most of expendituresneeded for

financing of energy conservation

investments;

ωIncreasingenergysecurityςThelessenergy

you need, the lessdependentyou are from

energy resources and their distribution

patterns and the more secureyou are. You

alsoneedlessfuel storagecapacity;

ωLower local air pollution ςEnergyefficiency

canreducethe amountof localair pollutants

that cancomefrom fossilfuelssuchasoil or

coal used for heating houses, and from

gasolineconsumedin largeamountsby cars;

ωBetter life quality ςImplementing energy

conservation measures can improve the

quality of life - renovation of housesand

buildingsto enhancetheir energyefficiency

will increaseproperty values and can also

improve their aesthetics at the

same time; proper traffic organization,

abundant bike lanes and good public

transport will contribute to reducing fuel

consumption, lowering air pollution and

creating more people-friendly (instead of

car-friendly)environment.

Takingfirst stepsto be more energyefficient

is nevereasy,but it paysback. Moreover, energy

conservationmeasuresshould be addressedat

the beginningif you would like to contribute to

energy security of your municipality. Although

simplyusingrenewableenergyresourcesthat are

locally based instead of being dependent from

externalsourcesof fossil fuelsmayseema more

convincingway of increasingenergysecurity,it is

advisableto start savingenergy beforehand. In

such a way renewableenergy technologieswill

serveto energysecurity to a greater extent and

will be consideredasbetter investment.
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Citydistrict of bƻǾȇ[ƝǎƪƻǾŜŎis locatedon the

westernoutskirtsof Brno,the secondlargestcity

in the CzechRepublic. Thefirst settlement in this

areadates backto the Neolithicperiod,however,

the current history is closely linked to the

beginning of the last century. A significant

increasein populationdatesbackto 1978, when

a new prefabricatedhousing estate with 1,000

units wasbuilt there and 2,500 units more were

addedin 1990. Nowadays,this is oneof the most

denselybuilt-up urban areaswith around12,000

inhabitants; most of them living in prefabricated

blocksof flats.

Approximately one-third of the available

housing, i.e. approximately 1,100 flats in 17

blocksof flats are administeredby the municipal

council. Theseoriginally stateowned flats were

first transferred to the city of Brno, and since

1994 they havebeen graduallyconferred to the

administrationby individual city districts. At the

end of the Ψ90s, in bƻǾȇ[ƝǎƪƻǾŜŎthus a question

arosewhat to do with thesegraduallydilapidated

buildings. After someups and downs, in 1999, a

working group in charge of a comprehensive

regeneration of prefabricated houses was

appointed here. Experts from local technical

university and non-profit organizations were

invited to this group. A support in the first phase

was also provided by a team of Austrian

architects.

The aim was to create a replicablemodel of

affordable renovation of prefabricated houses

and reach much higher energetic performance

than normal standardsin the country. Emphasis

wasplacednot onlyon the technicaldetails,but

alsoon organizationalmeasures. Theconceptof

constructionwork itself was verified in the first

two buildingsrenovatedin 2001. After that, the

modernization included 10 oldest blocks

containinga total of 384rental flats. Theaverage

age of these structures was 28 years. The key

elements of modernization included exterior

insulationby 16 cm thick polystyreneboards,as

well asweatherproofingof the basementfacade

down to the ground level and below, ceiling

weatherproofing in basements and

weatherproofingof the roof. In order to minimize

heat losses,new balconieswere implemented,in

particular they are anchoredin a different way.
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A renovated apartment house in bƻǾȇ[ƝǎƪƻǾŜŎ



Central heat supply stations were also

modernized and the heating system was

complementedwith thermoregulationadded to

individual radiators. Inside the flats, wiring was

replacedcompletelyand prefabricatedbathroom

units made of plastic panels called UMAKART

were replacedby brickstructures. Windowswere

replacedby new woodendoubleglazedwindows.

Ventilationsystemwasalsomodified. Forthe first

two buildings, a system with a central heat-

recoveryunit locatedon the roof of the building

was used. Tenants,however, were not satisfied

with this method of ventilation,especiallydue to

unpleasantfeelingof draught. Anotherdrawback

was the relatively high consumptionof the heat

recoveryunit due to long lines. Thus,for other

blocks a much easier system was selected.

Exhaustwas provided by small fans located in

each of the flats and intake was solved by

microventilation through windows. This system

moreoverallowsindividualventilationasneeded.

The first phaseof renovation was completed

in 2006, with a decreaseof energyconsumption

for heatingof the renovatedbuildingsdownto 40

kWh/m2 per year. Thisrepresentsthe conditions

of low-energystandard(<50 kWh/m2 per year),

and in someof the renovatedbuildingsthat also

means a decline to less than one-third of the

originalconsumption. Calculatedreductionof CO2

emissionsis then 1,100tonsper year.

Theseresultsencouragedthe CityHall to start

the secondphaseof renovation which included

the buildingsfinishedafter 1990. In theseblocks,

with averageageof around18 yearsat the onset

of modernization,there are a total of 672 flats.

Implementation of modifications was similar to

the previouscase,only the facadewas insulated

by 20 cm thick layerof polystyrenethis time, and

windows with triple glazingwere used in some

blocks. The second phase completed in 2010

resultedin a decreasein energyconsumptionfor

heating in the modernizedblocks down to the

levelof 30kWh/m2 per year.

An integral part of the constructionmeasures

in both caseswas the introduction of energy

management. It includes in regular readingsof

energyconsumptionin individualbuildingswhile

watchingthe outside temperature. Readingsare

conductedweekly,what representsa significant

difference compared with a conventional

approachwhereenergyflows aremeasuredonce

or twice a year. The measuredvaluesare then

evaluatedgraphically,by plotting a so calledE-T

curve. Thisallowsearly detection of fluctuations

out of the commonconsumptionmode and thus

alsoprompt reactionto the causeddeviation. All

measureddataare then madeavailableonlineon

the websiteof the city district.

Other organizational measures consist of

creatinga manualfor operationandmaintenance

and its implementation in practice, technical-

building-equipment staff training, checking the

temperature and humidity in the flats and
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Total Costs EUR 9.5 million

Renovation Duration 2001 - 2011

Number of Renovated Flats 1056

Resulting Annual Specific 

Consumption

40 kWh/m2 (Phase I)

30 kWh/m2 (Phase II)

Annual CO2 Emission 

Reduction (Phase I) 1,100 t 
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training their inhabitants. These measures, in

total, allow a further reduction in the

consumption of renovated buildings. After the

implementation, in fact, it occurred that the

resulting consumptionis still about 10 per cent

higher than it wasassumedby the energyaudit.

Thisincreasewasdueto the behaviourof tenants

who heated their flats too much (it was found

that only about 20 per cent of the tenants

maintained the recommendedtemperatureof 20

ϲC) and ventilate their flats in the wrong way.

Nevertheless,with the introduction of energy

management,this situation has been improving

constantly.

Unit investments in this renovation ranged

from EUR 13 to 19.5 thousand for one flat,

depending on its layout and size. For flats

in which the prefabricatedbathroom units were

not exchanged,unit costsrangedfrom EUR5 to 8

thousand. In total, the overallcostexceededEUR

9.5 million which were invested between 2001

and 2011. The project was financedfrom three

sources: the bƻǾȇ[ƝǎƪƻǾŜŎdistrict budget, the

budgetof the city of Brnoanda bankloan(about

EUR4.6 million = 48 per cent). Interestson bank

loans are partially covered by the state

programme to support renovation of

prefabricated housing estates. The estimated

return of the investmentwas calculatedin 2007

to 13 years. Due to the expectedlifetime of 30

years,it isa profitableinvestment.
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Prior to the implementation of the energy

management, municipal units of the town

of /ȊťǎǘƻŎƘƻǿŀ, Polandindependentlymanaged

electricity and heat supply and bear the costs

in accordance with the terms of delivery

proposedby installationdesignersand/or energy

providers. The lack of experience in this field

among the administrators of the objects often

resulted in excessiveenergy consumption and

high costs. In addition, complex tariffs and

complicated invoices significantly hindered the

optimizationof costs.

In 2003 the local governmenttook a decision

to create the position of MunicipalEngineerand

specializedorganizationalunit - the Officeof the

Municipal Engineer - to cover monitoring and

management activities in the area of energy,

water andwastewaterin about 230buildingsand

premises used by educational institutions and

municipal companies. Detailed monitoring and

annual reporting included 118 educational

facilities.

The general objectives of the energy and

environmentalmanagementprogrammein public

buildingsof /ȊťǎǘƻŎƘƻǿŀare:

ωReducingthe consumption of energy and

water andrelatedcostsin publicbuildingsof

the city;

ωDevelopmentof energy and environmental

managementin the publicfacilities;

ωPreparingthe town to play a leading role

in meeting the obligation to reduce energy

consumption in the public sector and

committing to sustainableenergy use and

climateprotection.

Implementation of the management

programmerequired first to prepare a detailed

database for approximately 230 buildings and

premises used by public institutions and

municipal companies (with the exception

of municipal residential buildings), start

monitoring, conduct analysisand verification of

the data on the useand costsof district heating,

electricity, natural gas, other fuels, water

consumptionand sewage. The first set of data

was collected in 2003, which was subsequently

adopted for comparisons as the base year

(i.e. when there were still no effects

of management actions). The developed

databaseserved as the basis for implementing

the followingactivities:

ωReductionof coststhrough the optimization

of terms and conditions in contracts with

suppliers (the first effects of the activities

occurred in 2004 ), the analysisof invoices

for compliance with the terms of the

contracts and adjustments in case of

inconsistencies;

ωImproving efficiency by shaping the

appropriatebehaviorof the publicōǳƛƭŘƛƴƎǎΩ

administrators, ongoing control and

elimination of excessive consumption of

energy and water, optimizing automated

heat controllers, solvingtechnicalproblems

with suppliers, initiating the use

of modern, efficient and environmentally

friendlysolutionsfor the energysupply;

ωPreparingdetailedannualreportson the use

of energy and water for 118 educational

facilities.
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Until 2007 data from the invoices were

obtained directly from the suppliers. Starting

from January2007, data on consumption,costs

andconditionsof usehavebeendeliveredby the

administrators of the buildings. Engagingthe

administrators in the processof data gathering

hasan educationalvalueand helps them realize

the importance of consumption analysis. Since

2010 they have been entering the required

information directly into the Internet Monitoring

System. The system has been extended with

analytic tools, surveys and a possibility to

generate annual technical reports for each

monitored object. Thecollecteddata servedasa

good basiswhile preparing public procurement

for the collective purchase of electricity. The

procedure took place in 2012 and the total

volume of 33.55 GWh was tendered (jointly for

four departmentsof the Cityof /ȊťǎǘƻŎƘƻǿŀand

morethan130subordinateunits).

Apart from establishinggreater control over

energy consumption in the municipally-owned

buildings,The Office of the Municipal Engineer

also requested and supervised the following

activities:

ωReplacementof bulbs, lamps and electrical

applianceswith energysavingones;

ωPlumbing repairs, installation

of thermostatic valves, installation

of automated heat controllers and their

properregulation;

ωPerformingenergyaudits;

ωBetween 2004 and 2013 15 educational

facilities were thermomodernized (along

with the modernization of their heat

sources);

ωIn 2004, usingthe ESCOformula, there were

heat transfer stations modernized in 22

buildingsandboilersreplacedin 2 buildings;

ωIn 2007 a reconstruction of heat transfer

stations in 19 buildings and installation of

automatedboilersat 4 sitestook place;

ωIn 2013there took placea reconstructionof

a heattransferstationin onekindergarten.

Economic and environmental benefits,

resultingfrom actionstakentowardsreducingthe

energyconsumption,havemainly had a positive

influenceon the budget of public buildingsand

utilities. Thisis particularlywell manifestedin the

caseof educationalinstitutions, whose financial

resourcessavedon electricityor heatcanbe used

for other purposes, e.g. strictly related to

teaching. The Office of the Municipal Engineer

aimed for a changeof behaviour and habits of

educational ƛƴǎǘƛǘǳǘƛƻƴǎΩadministrators in the

first place, who then included students in the

energy conservation. The knowledge

disseminatedamongthe students is likely to be

further passedinto their homes.
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The effects of management actions and

technical modernization of buildings, closely

monitored and reported for a group of 118

educationalinstitutions,enabledthe reductionof

energyconsumptionby total 169, 171 MWh and

CO2 emissionsby total 71, 877 t (between 2004

and 2013). In 2013 the energyconsumptionand

CO2 emissionswere lower by 27% and 26%,

respectively,comparedto the baseyear2003.

TheOfficeof the MunicipalEngineeremploys

four specialists and acts under the direct

supervision the President of the Town of

/ȊťǎǘƻŎƘƻǿŀ. In addition to the implementation

of programmesto improveenergyefficiency,the

Office collaborates with energy providers and

other organizationsto ensurethe energysecurity

of the city.
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Public lighting is used to illuminate public

roads, public areas, important buildings and

monuments. The public lighting infrastructure in

Slovenia was up to 2008 either outdated or

planned only accordingto local needs and not

based on the experienceof planners. In 2007

Sloveniaadopteda regulationon limit valuesfor

light pollution (Off. Gazetteof RS,No. 81/2007)

providing that local communitiesmust approach

solving technological inadequacy and lowering

energyconsumption. A threshold for an average

consumptionof electricity for public lighting in a

minicipality was set to 44.5 kWh per inhabitant

per year. In caseof public lighting,energysavings

attributed to reconstruction (energy efficient

lamps, central controllers) have a potential to

coverrenovationcostsin a relativelyshort time.

Asaverageelectricity consumptionin most of

municipalites (app. 80 kWh/a per capita)

significantlyexceedsthe target value, some of

the muncipalitieshave decidedto use the ESCO

model to financethe investment,but the levelof

satisfaction varies from municipality to

municipality. Slovenia with its average annual

consumptionper capitatakesthe secondplacein

Europe, just behind Belgium with yearly

consumption of 107 kWh per capita. Due to

substantial potential savings attributed to

renovation of public street lighting, Slovenia

decided to cofinance the investments from

structural funds. In 2011a call waspublishedby

the Republicof Sloveniain which EUR14 million

were reservedfor investments. Theeligiblecosts

range from replacement and installation of

energy-saving and environment-friendly lamps

and installation of energy saving lamps to

regulators and installation of lighting control

systems.

Reconstruction of street lighting in the

municipality of Ptuj was implemented by

replacing lamps and lighting bases (where

necessary),reconstructionof electrical cabinets,

replacement of cables and installation of

complete control system, enabling efficient

operation.

In the municipality of Ptuj more than 72 km

out of 220 km of roads are iluminated. The

investmementstarted in 2012 and ended next

year. Duringthat time all street lights(3142units)

were replacedand their baseswere renovated.

Additionally the illumination control systemwas

installed enabling monitoring and switching off

the lights, thus contributing to a more efficient

lighting system. The energy savings
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attributed to the investment of EUR1.5 million

were in rangeof 108MWh/a or approximately55

% of former consumption. The comprehensive

renovation will enable better traffic safety and

higher quality of life, while reducing light

pollution in the whole area and contributing to

localsustainability.

Besidesthe municipalityof Ptuj, an increasing

number of Slovenianmunicipalitieshave made

a good use of the subsidyand modernizedtheir

public lighting, for sake of energy savings,but

alsoin order to be in compliancewith normative

requirements. By2017all of the public lighting in

the Republicof Sloveniawill haveto complywith

the requirements of the national regulation.
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New street lampsin Ptuj

A renovated lamppost 



Most of electricity in Central Europe comes

from large, fossil fuel power plants covering

energy demand of vast areas. As far as heat

is considered,privilegedare urban areaswhere

usuallyexistsdistrict heatingprovidingheat from

combinedheat and power plants. In lessdensely

populated areas buildings and houses are

equipped with individual heating systems. Both

casesmeanconversionof fossilfuels,suchascoal

or gas, which come from external sources.

Neverthelessthere are options of generating

energyfrom localrenewablesources.

In the long run, regardlesswhether it takes

50 or 500 years, renewableswill have to serve

our energyneedsto 100%. Todaythere already

exist the needed techniques and know-how

to makeuseof renewablesfor all applicationswe

need. Moreover, renewablesare abundant. The

sun shines everywhere, wind resources are

of relatively high potential, also trees and other

plants grow everywhere possible. Renewable

systemsoffer a long term energysupply,reduce

dependencyfrom external sourcesand increase

energysecurityat the sametime.

In case of electricity the influence of local

renewable power plants on energy security

is rather indirect. Such locally based power

generatorsare connectedto existingdistribution

lines and therefore are part of large electricity

systems based on fossil fuels (and nuclear

energy). Regardlesslack of actual independence

those power plants provide additional value

to the electricity systems- usually they do not

require extra investment in transmission

or distributionbut still improvetheir overall

efficiency. Renewableenergypower stationsare

dispersed among human dwellings and

commercial facilities ς their electricity

consumers. Suchcloselocalizationanddispersion

brings reduction or even elimination of energy

lossesduring distribution. What is more, if such

plants are abundant they significantly improve

reliability of the whole electricity system. Since

most system failures are caused by damage

to power lines, locally basedgeneratorscan still

providepower to consumerslocatedwithin their

vicinityevenif a breakdownoccurssomewherein

the distribution system. When using storage

systems and well designed power generation

(photovoltaic and small wind turbine) systems,

autarkic complexescan be created (i.e. smart

homes).

In case of heating by installing renewable

systemsonecanimmediatelystopor significantly

reduceusingimported fossilfuels,thus eliminate

dependencyfrom externalsupplyin a direct way.

Many renewable energy technologiesproviding

heat are tailored for individualusemeaningthat

households can also contribute to the

improvementof energysecurityof anarea.

Enhancingusageof renewable resourcesbrings

other advantagesςthey especiallyoccur in rural

areas. Particularly, biomass conversion,

photovoltaicand wind power canprovide a new

source of revenue for agricultural industry,

farmers or land owners. There can be created

new economic opportunities and jobs

in renewable energy plant construction and

maintenance. It is particularly important for the

areaswhere agricultureis no longer a successful

economicsector.
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Energytransition towards locally based and

controlled renewableenergysystemsmust take

time and there is no single technologythat will

improve existing energy system at once.

Nevertheless,there canbe founda newpotential

in renewable energy technologies, which

combinedtogether, in line with local resources,

and accompanied by a significant reduction

of energyconsumption,will substantiallyimprove

energysecurityof anycommunity.
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Solarthermal collectorsare ideal for domestic

use and can be easilycombinedwith a primary

heat source causinga direct reduction of the

primary fuel consumptionat homes. Therefore,

the Departmentof Environment, Agricultureand

Forestryof District Office in 5ȊƛŜǊȍƻƴƛƽǿ, Poland

developed and launched a programme called

ά{ǳƴƴȅ/ƻƭƭŜŎǘƻǊέdirectedto the residentsof the

district.

TheǇǊƻƎǊŀƳƳŜΩǎobjectivewasto encourage

inhabitants to use solar energy in order

to complement local energy balance, reduce

emissionsto air, save fossil fuels and reduce

heating costs. The use of solar water heating

is very efficient in Polishconditions. In addition,

solar thermal systemshave very low operating

costs.

The rules of ά{ǳƴƴȅ/ƻƭƭŜŎǘƻǊέwere very

simple. Theprogrammeoffered grantsto finance

both purchaseand installation of solar thermal

collectors in residential dwellings. The subsidy

was 50% of the documentedcost of equipment

purchase and mounting, but not more than

PLN 5 thousand (ca. EUR 1.2 thousand) per

investment. Theprogrammewasinitiated in 2004

when 15 investments were subsidized,which

gaveapproximatelya total areaof 75 m2 of solar

collectorsinstalledin residentialbuildings.

During the next four years the interest was

rather similaras in the first ǇǊƻƎǊŀƳƳŜΩǎedition

in 2004ςa total of 54 solar thermal installations

were constructed in the framework of the

programme. Thesixth and the last edition of the

ά{ǳƴƴȅ/ƻƭƭŜŎǘƻǊέhappened to be a great

success,attracting a large number of interested

residents and resulting in a sudden increase

in the numberof grantapplications.

At first the ǇǊƻƎǊŀƳƳŜΩǎcreators had

assumedco-financingof 25 solarthermal heating

systemsin 2009. Dueto the great interest of the

inhabitants of the 5ȊƛŜǊȍƻƴƛƽǿdistrict, after

investigatingsubmitted applicationsthe District

Board decided to increase financial resources

to subsidizeall 51 properly completedrequests.

As a result solar collectors of a total area

of 255m2 were installedin 2009.

In total, the programme ά{ǳƴƴȅ/ƻƭƭŜŎǘƻǊέ

subsidized 120 individual investments with

an active area of solar collectors of 600 m2.

The total subsidywas about EUR100 thousand;

the equal amount was invested

by individualhouseholds.
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ά{ǳƴƴȅ collectorsέ 



The village of {ŀƭŀǑis located in the

submountainousarea in the vicinity of ¦ƘŜǊǎƪŞ

IǊŀŘƛǑǘŠ, Czech Republic. As in other

municipalitiesin the region,here gasificationhas

not takenplace,causingproblemswith air quality

in the past. The village of 380 inhabitants

is situated in jaggedterrain. This fact, together

with scattered houses, does not even allow

buildinga systemof district heating.

Representatives of the village therefore

decided to perform an unusual solution -

replacementof outdated boilers burning brown

coal with boilers burning wood gas directly in

chosenhouseholds. Theobjectswere selectedin

accordancewith a surveyof individualproperties

based on expert assessment. Thus,

32 modern gasification boilers equipped with

an exhaustfans,andof a total output of 800kW,

were installed. This represents an exchange

of heat source for about one-third of all

households. Replacingthe boilers was further

complementedby installing four solar systems

which are used to preheat domestichot water,

with a total area of 26 m2. On the basis

of individual assessments of the affected

buildings, further measures leading to energy

andfuel savingswerealsorecommended.

The project was implemented within the

framework of a cross-border cooperation

programentitled InterregIIIAsupportedby funds

from the EuropeanUnion. Project preparation

and submissionof the applicationtook place in

2005 and the project was actually implemented

in 2006. The total costs amounted to EUR70

thousand, with an EUgrant of EUR52 thousand

(75 per cent of costs). Theremainingamount of

EUR18 thousand was paid by the municipality

itself. Residentsof the affected householdsonly

paid for connecting work related to the

installationof boilersandsolarpanels.

To ensurestable fuel supplies,an agreement

was signed with the owner of the surrounding

forests, which is the organization of Lesy2w.

Based on that, the village by means of their

municipalworkersensuresthinning in forestsup

to forty yearsof age. Firewoodissuppliedasone-

or two-meter long logs right to the properties.

Thus,the project alsoresultedin creatingone job

associated with the organization of wood

extraction, handling, registration and billing

individual project participants. The annual

production volume is around 800 m3 of wood.

Thisquantity (approx. 500 t) per year is able to

replace the original 170 t of fuel, which was

usually brown coal. This means an annual

reductionof 60 t of emitted CO2 andpossibly0.6

tons of SO2. Theashgeneratedby burningwood

canthen beusedasa highqualityfertilizer.

In order to shareexperience,there isa regular

annualmeetingof boiler usersalsoattendedby a

representativeof the installationcompanyin the
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{ŀƭŀǑ- Cl e a n  a i r  a n d  l o c a l  w o o d  
i n s t e a d  o f  i m p o r t e d  c o a l

Actual Costs EUR 70,000

EU Grants EUR 52,000

{ŀƭŀǑMunicipality Subsidy EUR 18,000

Number of Supported Residents 160

Installed Capacity

800 kW (32 

installations)

Area of Solar Panels 26m2 (4 installations)

Annual CO2 Emission Reduction 60 t

Annual SO2 Emission Reduction 0.6 t
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village. Post-season inspections of both, the

installedboilers (mainly focusedon cleaningthe

combustionchamberand tarring) and chimneys,

continueto take place. In caseof solarcollectors,

after the first positive experience new

installations start to emerge, carried out by

individual citizens in the village. With the

implementation of this project, not only the

environmentin the villagehasimproved,but also

residents'perceptionof it hasshifted.
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Thevillage of {ŀƭŀǑ

Outdoorrecreationnear {ŀƭŀǑ



/ǀƭōŜis a community with about

6.5 thousandinhabitantsconsistingof 6 villages

in the middle of Hessen,Germany. In 1993 a

gravelpit wasestablishedin Bernsdorf,/ǀƭōŜ.

After gravel mining the pit was refilled and

waiting for a complete restoration by covering

with fertile soil. In the land-useplana part of the

areawasdedicatedto agriculture,but in 2012 it

wasmorelikea wasteland.

In Germanya solarpower stationmountedon

the ground (and not on a building) is allowed -

and the generatedpower can be sold according

to the EEG(RenewableEnergyAct ) ςbut only on

aάŎƻƴǾŜǊǎƛƻƴŀǊŜŀέusedin certainwayssuchas

military area or potentially harmful industrial

ground,on a sealedareaor alongsidemotorways

andrailtracksup to the distanceof 110m.

Whenthe ideacameup to build a solarpower

station in /ǀƭōŜ, it was first necessaryto change

the dedicationof the areain the land-useplan

from agricultural(asit wasset in the treatieswith

the miningcompanyin 1993) to solarpower. This

provedto be complicatedandexpensive,because

certain public interest parties for nature

conservationgenerallydo not want agricultural

landtakenout of usefor solarpower. Asa result,

the authorizationproceduretook severalweeks

longerthanexpected.

Duringthis time the guaranteedprice for the

sale of electrical power according to the EEG

decreasedconsiderably. When the negotiations

wherecomplete,it wasstill profitable to build the

plant,but lessso,andonly if the plant wouldstart

to deliver power before October,the 1st , 2012,

after which the price would decreaseagainand

thereforemakethe profit doubtful.

Theproject wasdesignedto havethe citizens

of /ǀƭōŜprofit from the facility, either directly by

investing in the project, or indirectly by being

part of the communitywhichprofits financially.

Theproject costswere EUR4.9 million, a part

of which was brought up by the community of

/ǀƭōŜand partners with EUR33,333 each (20)

and an estimatedreturn of 5 %. Privatepersons

could sign άǎƻƭŀǊsavingsŎŜǊǘƛŦƛŎŀǘŜǎέwith a

return of 3.8 % for 10 years. Theremainingsum

was a bank loan which /ǀƭōŜguaranteed. After

17 years,the loanwith interestswill be paid. The

guaranteedsellingprice for the generatedpower

runs accordingto the EEGfor 20 years,so the

biggestpart of the profit will happenin the last 3

years.
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Theland beforeerectinga solarfarm in /ǀƭōŜ



It took only 7 weeksto install the 3.3 MW solar

power station covering the area of 4000 Ƴч.

In the first year of operation, the yield was 3.1

MW as expected. The top soil was removed to

the edgesof the areato be distributed after the

20-year long use. This makes the site

environmentallymorevaluable.

Together with all the privately owned solar

panels on the roofs and the power generated

in the power stationof the sawmillby woodchips

and bark, in the category of electrical power

/ǀƭōŜhas 28% production from renewable

sources,which is the 3rd biggest share in the

districtof Marburg-Biedenkopf.
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Thesolarpowerplant in /ǀƭōŜ



In 2011the first ground-mountedphotovoltaic

power plant in Polandwasbuilt in the 2-hectare

area in ²ƛŜǊȊŎƘƻǎƱŀǿƛŎŜ. The plant of 1 MW

consistsof 4445PVmodulesandwasconstructed

in the period of two and a half months. The

preparation of the investment took 8 months

in total. Thefarm is owned by a companycalled

άEnergia²ƛŜǊȊŎƘƻǎƱŀǿƛŎŜέLtd. which has been

set up by the Municipality of ²ƛŜǊȊŎƘƻǎƱŀǿƛŎŜ

and sells the entire volume of electricity to the

grid.

²ƛŜǊȊŎƘƻǎƱŀǿƛŎŜis a municipality of more

than 10 thousand inhabitants, consisting

of 11 villages, which is engaged in different

actions towards sustainable energy supply.

To expresstheir interest in renewable energy

in 2008 the local government launched

a programme for installation of solar thermal

collectors in residential buildings in the

municipality, one of the first of this kind

of programmesin Poland. Theyare alsostrongly

interested in using the available resources

of geothermalenergy.

In 2009 the Mayor of ²ƛŜǊȊŎƘƻǎƱŀǿƛŎŜcame

up with an idea to constructa photovoltaicfarm

in the areaof the municipalityandstartedto look

for fundingpossibilities. Thefarm waseventually

built two years later and co-financed from the

European funds in the framework of The

Operational Programme Infrastructure and

Environment(co-financingof ca. EUR1 million).

Theremaininghalf of the constructioncosts(ca.

EUR1 million) wascoveredfrom the loangranted

by the Regional Fund for Environmental

Protection and Water Management. The

municipality provided land for the investment

and paid the cost of connectingthe power plant

to the grid. Thetotal costwas EUR2.5 million.

The constructed 1 MW power plant

represents only the first stage of the entire

investment. It is planned that the farm will be

expandedto 1.8 MW in the nearest future. The

Municipality of ²ƛŜǊȊŎƘƻǎƱŀǿƛŎŜhas been also

considering construction of another ground-

mounted solar power plant and a geothermal

installation.
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Photovoltaic panels



If you want to secure energy supply and

be independent from outside providers, one

option is to operate your own grid. This

is common for electricity as backupsystemsfor

single buildings or complexes like hospitals.

It is also known for remote operationsas island

systems,especiallyin countrieswhere there is no

densepower grid. Technicallyit is possibleto run

own grids for small communities, however

it requireshigh investments. In the long term the

possibility to άŘƻ-it-ȅƻǳǊǎŜƭŦέcould attract more

and more people, since it enables

adapting prices and steering to local

circumstances.

A way easier is the installation of a grid for

heating. District heatingis mostly availablein big

cities and towns. Inhabitantsof rural and other

less densely populated areas have to supply

themselves with heating on individual basis.

Districtheatinghasvariousadvantagescompared

to individual heating systems. It is usuallymore

energy efficient and cheaper as it is produced

in combinedheat and power generationplants.

It is more comfortable for the customeras they

do not need to take care about anything but

payingthe bills. And if basedon fossil fuels, it is

usually more environmentally friendly since

combustion techniquesand emission reduction

are more technologicallyadvancedin industrial

plants than in small individual heating systems.

Moreover,renewableenergytechnologiescanbe

also applied to district heating. If using local

energy sources,such as biomass,such type of

heatingsystemmay evenbecomeattractive,e.g.

for rural areaswhere biomassis abundant,small

town districtsor peripheralareasof cities. There

are possibilitiesof usingother renewableenergy

resources(i.e. solaror geothermalenergy),waste

heat from industry or heat from waste

incineration.

District heating system is a long-term

investment requiring relevant policy, good

decisionsmakinganda properamountof funding

from publicor private investors(or publicprivate

partnership). If a district heatingalreadyexistsit

is relatively easyto apply new sourcesof clean

energy having in mind that the cost of energy

needs to be optimized. Constructionof a new

system, however, requires greater financial

backinganda strongsupportof future endusers.

Thesystemsare feasibleif located in areaswith

higher population densities, where distances

between singledwellingsenableconstructionof

pipenetwork at reasonablecapitalcostsandthen

allow efficient transfer of heat through pipes

(without significantheat losses).

In caseof biomass,which is the most common

renewable source applied in district heating,

there is a strongneedto ensurethat the biomass

supply (e.g. wood chips and pellets, forest

residues, waste wood from mills or furniture

manufacturers, energy crops, agricultural

residuesfor biogasplants) is securedin a long

term. One also needs to consider fuel pick-up,

delivery and storage logistics. Solar thermal

technology can be combined with all other

sourcesof energyfor district heatingand deliver

substantialinput to the total heat productionbut

economicaland environmentalfeasibilityof such

combinationneedto bechecked. Moreover,solar

thermal systems applied in district heating

require accessto a large area for the solar

collectors(eithergroundor roofs).

I N S TA L L I N G  DI S T R I C T  

HE AT I N G
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Geothermal energy comes from warm

undergroundwater which is pumped up to the

surfaceand canbe alsousedfor district heating.

Geothermalenergy,however,is availabledue to

the very unique geological conditions and

therefore its use is limited to placeswhere such

conditions occur. Moreover, in most cases it

requireshigh-cost deep holesdrilling. Both solar

heat and geothermal heat have high upfront

investmentcostsandlow operationalcosts.

For quarters consistingof new or renewed and

well insulatedbuildingsa so calledάŎƻƭŘdistrict

ƘŜŀǘέcan be also used. For heat efficient

buildingsthe temperatureof the heatingsystem

can be lowered and the overall consumptionis

lower, too. Here,solarthermal plantsor soil heat

pumps can supply enough heat. Instead of

insulatedpipesfrom metal commonplasticpipes

canbe used,whichismuchcheaper.
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Construction of a local district heating network



The villageof wƻǑǘƝƴwith its 700 inhabitants

is locatedon the edgeof the protectedlandscape

areacalled/Ƙǌƛōȅin the CzechRepublic. Thefact

that it is situated in a valley, together with the

fact that there is no establishedgasgrid resulted

in problemswith local air quality during heating

season. Most of the householdsfired brown coal

in their boilers.

The idea of how to solve this situation came

some yearsago from the mayor who proposed

constructionof a centralheatingsystem. Thefuel

to be usedwasstrawfrom localsources,whichat

the time represented a unique solution in the

CzechRepublic. Bythat time, most of the biomass

heating plants had burned woodchips.

Nevertheless, the new proposal was initially

accepted without any objections. The mayor

thereforeorganizeda field trip for localpeopleby

two busesto Austria. There, they were able to

see the straw combustion technology in

operation. Better acceptance among the

inhabitantsof the villagewasalsogaineddue to

the fact that the connection to the central

heatingsystemwassubsidized. It wasreflectedin

the cost of connection that was only

EUR500duringthe constructionof the system.

Financingof the entire project was divided

among the State Environmental Fund of the

CzechRepublic,KommunalkreditBankAustria,a

Dutch companyof BTGengagedin the sale of

emissionlimits, and the DanishDistanceHeating

Plant Association called DFF. These entities

covered 85 per cent of the entire budget. The

municipalityΩǎresourcescovered the remaining

share of 15 per cent. Total costs amounted to

EUR3.4 million. The budget is displayedin the

followingtable.

From a technical perspective, the system

consists of a primary source with capacity

of 4 MW. Thesupplier in this caseis the Danish

companyof Danstorkerwhichhasrich experience

in this field. The boiler burns cereal straw with

humidity of around 18-23 per cent. The boiler

house works completely automatically. Physical

presence of the operator is not necessary,

because the control system is able

to notify about any failure by meansof a text

messageto ƻƴŜΩǎmobile phone. Biomasscomes

from a circleof 3-4 km around the village,while

it is collected and compacted by municipal

workers. The conveyor feeding the boiler can

take up fuel for 16 hours of operation. Annual

consumptionis then around1,200t. Thisquantity

is produced on about 650 hectares

of surrounding fields. To store the straw,

a warehousebuilt just for this purpose is used
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Construction of Boiler House EUR 680,000

Technology EUR 1,135,000

Heat Distribution System EUR 1,300,000

Miscellaneous (Press, Straw 

Loader, Collection 

Mechanization, etc.)

EUR 260,000
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with a capacityof 900 t, which representsthree-

quartersof the annualconsumption. Theprimary

sourceis accompaniedby a backupsourcethat

burns light fuel oil stored in five tanks

of 1000 litres each. Possible fluctuations

in operationare solvedusingthe thermal storage

tankwith a volumeof 150m3.

Heat producedfrom the boiler is distributed

througha systemof pre-insulatedsteelpipes. The

highestwater temperature in distribution phase

is 95 ϲC, return water temperature is then

70 ϲC. Thesystemis connectedto the municipal

office, primary school and kindergarten,

community centre, church, rectory, swimming

pool and a total of 156 households,representing

81 per cent. Thepriceof heat wasinitially set on

the basisof tariffs, the StateEnergyInspectorate,

however, rejected such an approach. Today's

heat priceconsiststherefore of two components:

a flat fee for the exchanger(EUR15 per 1 kW per

month) and the price for heat consumed(EUR

0.03 per kWh). In general, the price of 1 GJof

heat from this systemamountsto EUR15 which

is still considerablylessin relation to when other

heatingfuelsareused.

Thewholesystemwasput into pilot operation

at the end of 2002, since2003it hasbeenin full

operation. Since then, only two households

disconnected from the system.

In contrast, 16 new householdsjoined it, even

though the cost of connection to the system

isnow rangingfrom EUR2.8 to 4.0 thousand.

The municipal heating plant is not only

affordable and user-friendly way of heating,but

mainly localair quality hassignificantlyimproved

for the period of its operation. As measured

by a reputable company, the averagedaily air

pollution concentrations of sulphur dioxide

decreasedfrom a peak of 91 g/m3 before the

systemwas introduced to the current maximum

of 22 g/m3. Thishappensdue to the exhaustgas

cleaningsystemswhich capture heavy particles

usingMultiCyclonefollowedby a fabric filter. The

difference between emissionsproduced before

the introduction of the district heatingand after

it isshownin the followingtable.

The operation of the municipalheatingplant

also has an appreciablepositive effect on local

economyby not only creatingnew jobsrelatedto

the operation of the equipmentand preparation

of the fuel, but also by stabilizingproduction of

local agricultural organizations that nowadays

haveenteredinto contractsfor the supplyof fuel

straw.

ThecentralheatingsysteminwƻǑǘƝƴ, thanksto

its contribution, was rightfully awardedthe first

prize in Biomass-Leagueof the CzechRepublicin

2010. This competition of towns and cities

assessesbiomassheating plants throughout the

Czech Republic. The installation is also on

appointment open for tours that come not only

from the CzechRepublic,but alsofrom abroad.
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G O O D  P R A C T I C E  E X A M P L E

wƻǑǘƝƴ- P r o d u c i n g  f u e l  f o r  d i s t r i c t  h e a t i n g  
w i t h i n  4  k m  s u r r o u n d i n g s

Annual 

Emissions

of 

Pollutants

in Tonnes

Total 

Emissions 

prior to 

Implemen-

tation

Heating 

Plant 

Emissions

Emissions 

of Uncon-

nected

House-

holds

Annual

Savings

Solid 

Pollutants 681 0.5 3.5 677

SO2 409 1.06 3.3 404.64

NOx 47 1.62 0.5 44.88

CO 76 2.01 0.8 73.19

Hydro-

carbons 23 1.08 1.6 20.32

CO2 22,045 0 3,600 18,445
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When the sawmill άHolz-{ŎƘƳƛŘǘέin /ǀƭōŜ-

{ŎƘǀƴǎǘŀŘǘ(Marbug-Biedenkopf, Hessen,

Germany)built a power station to provide heat

for chamber-dryingof its products,a localaction

group (which wasoriginally founded to establish

a citizen-run water-supply)organizedexcursions

to the new power-station to make people think

positive about the new big industrial structure

standingon a hill in the rural area around the

villageof {ŎƘǀƴǎǘŀŘǘ.

Thepower station useswastewood from the

sawmillandwoodchipsfrom a radiusof about 60

km and producesheat and power, which is sold

under the EEG(RenewableEnergyAct). It is a

localproducerof CO2-neutralpower.

One of the participants of the excursion

noticed that due to the implementedtechnology

(ORC,Oil RankineCycle)a lot more heat was

producedthan neededfor the chamber-dryingof

wood(1.1 MW of electricityand4.9 MW of heat).

So in a first step the heat-supply of

Fleckenbuehl, a community with about 200

inhabitantsliving directly below the sawmill,was

built in 2009asa district heatingwith heat from

the power station. This used up only a small

fraction of the dispensable heat. The plan

developed to supply the whole village of

Schǀnstadtwith districtheatingfrom the sawmill.

A questionnairewas developed to estimate

the heat demand. Theengagementof the action

group led to a return of the questionnairesof

98%in 5 weeks. With this data, in a secondstep,

two more feasibilitystudieswhereprepared. One

wasto checkif there would be still enoughheat

to supply Schǀnstadt with its 1500 inhabitants

living in 380 householdsand to determine the

potential of the power station along with

technicalaspectsof changesthat would need to

be madeat the existingfacility.

Theother studyestimatedthe heatdemandof

the village,the required length of the pipesand

the resulting amount of households whose

participation was needed to make the project

cost-effective. Thestudieswhere financedby the

community of Cǀlbe and the county Marburg-

Biedenkopf.

Thefeasibilitystudywaspresentedto general

public in March 2011 with a conclusionthat it

wouldbe possibleto builda heatingnetworkwith

the surplusheat of the existingpower plant if at

least 205 householdsgot connectedto the grid.

Thehousesin {ŎƘǀƴǎǘŀŘǘare quite dispersed,so

12 kilometersof pipeswere required to connect

all the participatingbuildings.

A cooperativewasfounded. To get connected

to the district heating grid it was necessaryto

becomea memberof the cooperativeby buying

one share of the cooperative of EUR 500.
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Theheat and powerstation in Schǀnstadt


