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Plan of the lecture:

A Finalenergyintensityin differentsectorf Lithuanianeconomy
A EnergyefficiencythroughCleanerProduction
KTU APINI;

CPconception
A ldentification of reasonsof environmentalproblems within the
company(materialflow analysis)
A Application of prevention methodsfor environmentalproblems
decision,ncl. inefficiently usageof energyrecourses
A Feasibility analysis of CP proposals (technical, economic and
environmentakvaluation)

Practicalresultsof energysavingdueto implementatiorof CP projects
in Lithuania
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Structure of gross energy consumption in Lithuania

2014 m. 154 % Kletasis blokuras

Saiid biofuels 2015 m. 16,0 % Hietasis biokuras
0,3% Biodujos Solid biofuals
20,4% 9.3 % Blogas 03% Eoduos
0.89%  Bipdegaial 50,0 % : Biogas
Liguid bilofuel P —
0.5 % Hidroenargla Ligwid bofial
Hiyydropower
2% / 3,7 % Cheminiy procesy energla 04 % Hedroenargia
Energy from chemical processes W“::mesq
0,03 % Cecterming energija A% Energy from chemical processes
8% el Enrgy 0.0z & Geoterming ensrgla
=A% 0.8 % Ve enargia - Geofhermal enengy
Wind enargy
0,5 % Durpés kurul ir kit 1,0% Véjoenengla
Peal smd ather Wind ensrgy
0,4 % Pramonings ir komunalings atiekos 0,3 9 Durpes kurul ir kita
industrial and municipal waste Peat and afher
0,1 % Saukés energia 0,5 % Hﬂﬂmﬁ;::ﬂ T
Salar energy fnaLstn mu wa
0.1 % Saukss enarglg
Solar energy
Anglys ir koksas Zalia nafta ir naftos produktai Gamtings dujos Bektros energija Vietiniai ir atsinaujinantys energios Etekdiai
Coal and coke Crude oil and petrolewm Matural gas Electricity Indigenous and renewable energy
products
2014: 2.8 35.9 29.4 9.3 22.6
2015: 2.2 36.4 29.0 8.7 23.7
2016: 6.3, incl.peat 38.9 25.1 9.7 20.0 (RES)

Information source: Fuel T energy balance, Lithuania, 2014-2016
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Fuel and energy final consumption by sector

2014 m. 2015 m.

Pramone Statyba Transportas Zemes Okis ir Paslaugy sektorius Mamy Okiai
Indusiry Construction Transport Zvejyba Commercial and public Households
Agriculture and SEnices
fizhing

Information source: Statistics Lithuania, 2016



Final energy intensity in different sectors of Lithuanian

Information source: Sustainable development indicators, 2016

as3o

D ——

economy
Notes: TOE/mil. EUR of GDP
2005 2010 2011 2012* 2013* 2014*
Bendras 1739 169,7 158,6 156,6 1479 146,5 | Total
Zemes Okis 1217 132.4 1242 110,4 1087 106.,0 | Agriculture
Pramoné 166,7 146.4 1433 147,5 139,5 134,5 | Industry €
Statyba 28,8 287 227 24 8 21,9 17.8 | Construction
Transportas 54 4 55,3 520 51,0 49 4 53,2 | Transport
Paslaugos 426 42 8 399 40,3 37.9 36,9 | Services
Namy dkis 57,0 56.9 516 49,7 459 426 | Household €=
Household indicators in Lithuania
2005 2010 2011 2012 2013 2014
Household energy consumpfion,
1 508,1 15942 | 15336 | 15351 | 1467,8 | 14015 | thous. TOE
Household energy consumption
0,45 0,51 0,51 0.51 0,50 0,48 | per capita, TOE
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____ Main Research Fields of thenstitute of
KtU | senerve Environmental Engineering

1922

A Sustainabledevelopment

A Environmental performance through Cleaner Production and Pollution
Prevention

Environmental managementsystemsand standards
Eco-designand life cycleassessmentLCA)

Corporate socialresponsibility (CSR)

Energy efficiency and renewableenergysources

Chemicalsmanagementand environmental impact assessment

To Do To Po o Dw

Integrated wastemanagement

MSc. Programmeifi En v i r o Managermenthnd CleanerPr oducti ono

PhD. Programmei Env i r o iem@m th & I6or Sustgnablelndustries)
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Energy efficiency throughCleaner Production
Cleanerproduction(CP) conceptwas developedduring
the preparatiorof the Rio Summit(1990199]) asa
programmeof
UNEP (United Nations Environmental
Programmgand

UNIDO (United Nations  Industrial
Developmenrganization)

The main idea of the programme was to reducethe
environmentalmpactof industry.

Startingfrom the simpleideato producewith lesswaste
CleanerProductionwasdevelopednto a conceptto
increasethe resourceefficiency of productionin
general

Thetermid C| e B n e d u avasidefimdby UNEP
in 1990as

The continuous application of an integrated
environmentaktrategyto

processes,
productsand
services

to increaseefficiency and reducerisks to humans
andtheenvironment

> > >

INTERNATIONAL DECLARATION ON CLEANER PRODUCTION

We recognize that achieving sustainable development is a collective responsibility. Action to protect the
global environment must include the adoption of improved sustainable production and consumption
practices.

We believe that Cleaner Production and other preventive strategies such as Eco-efficiency, Green
Productivity and Pollution Prevention are preferred options. They require the development, support and
implementation of appropriate measures.

We understand Cleaner Production to be the continuous application of an integrated, preventive strategy
applied to processes, products and services in pursuit of economic, social, health, safety and environmental
benefits.

To this end we are committed to:

LEADERSHIP using our influence
* to encourage the adoption of sustainable production and consumption
practices through our relationships with stakeholders,

AWARENESS, building capacity
EDUCATION * Dby developing and conducting awareness, education and training
AND TRAINING programmes within our organization;

® by encouraging the inclusion of the concepts and principles into educational
curricula at all levels.

INTEGRATION encouraging the integration of preventive strategies
¢ into all levels of our organization;
¢ within environmental management systems;
¢ by using tools such as environmental performance evaluation, environmental
accounting, and environmental impact, life cycle, and cleaner production

assessments.
RESEARCH AND creating innovative solutions
DEVELOPMENT * by promoting a shift of priority from end-of-pipe to preventive strategics

in our research and development policies and activities;
* by supporting the development of products and services which are
environmentally efficient and meet consumer needs.

COMMUNICATION sharing our experience
* by fostering dialogue on the implementation of preventive strategies and
informing external stakeholders about their benefits.

IMPLEMENTATION taking action to adopt Cleaner Production

® by setting challenging goals and regularly reporting progress through
established management systems;

* by encouraging new and additional finance and investment in preventive
technology options, and promoting environmentally-sound technology
cooperation and transfer between countries;

¢ through cooperation with UNEP and other partners and stakeholders in
supporting this declaration and reviewing the success of its implementation.




" A
ktu | S The general principle of implementation
of CP concept wi

environmental activity

The evaluationof technologicalrocesq-e9 for the identificationof the environmental
problemsand reasonsof this problemsbefore the generationof someenvironmental
ideasandto find the bestavailablesolution (-s) (from technically,environmentaland
economigpointsof view).

The estimationof materials, which cancontaminateenvironmentandthe minimization
(or full elimination) of volumeof thesematerialgs the basisof preventiveactivity.

Implementationof CP project(-s) - systematicenvironmentalproblemsolving, whose
main aims are minimization or prevention of waste and pollutions, reduction of
inefficientenergyresourcesndraw materialsdoy economicallyreasonablenethods

Information sourcefgl?)
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Energy efficiency projects B
(KTU, APINI, Lithuania)

19962016 Projects with main ideato increaseenergy
efficiency in industry by the implementation of CP
projects

A Lithuanian - Dutch program Cleaner Production
Project Implementation in Lithuanian Textile
Industry, 19961 1998[1, 2];

A Lithuanian- NorwegianprogramCapacitybuilding
programin CleanerProductionin Lithuania 1998
1999[1, 2];

A Financingof CP projects(preparatiorproposaldor
NEFCO financing (Nordic Environment Finance
Corporatior), 19981 2009[1; 2],

A FP7 Program project Sustainable Production

throughlnnovationin SMEs(SPIN),20092012

A Financing of Pollution Prevention projects
(preparation proposals for LAAIF (Lithuanian
environmentalfinancial fund) financing, 2010 i
2014

A KTU Researclanddevelopmenproject i Cl e a n
and resourceefficient production of nitrogen
ferti(GAT@Pp1l4-2015[11];

A  Etc




Energy efficiency projects
(KTU, APINI, Lithuania) (1)

20042014Projects with main idea to increase energy production efficiency (in
energy sector) by the implementation of Integrated pollution prevention and control
(IPPC) projects

>

>

b~

Strengtheningof institutional capacity to implement
EU requirement®n chemicalandgeneticallymodified
organisms management,|PPC and climate change
Ref.: EUROPEAIDA12892D/SV/LT/4; 20032005

Incl. participationwithin preparationof BAT for
Large Combustionplans(LCP) for EU countries
andadaptatiorto LithuanianLCP
Lithuanian T Finland project Capacity building on
applicationof BAT in IPPC permitsin the framework
of IPPCDirective (96/61/ES),2006-2007

Since2005 preparationof proposaldor IPPC permits
for companiedrom different sectorof economy,incl.,
LCP.

institute of
ktu environmental
engineering

1922
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Energy efficiency projects (KTU, APINI) (I11)

1922

Since 2007 Projects in are of renewable energy
sources, their optimal usage for energy
productlon and minimization of environmental

Impact, for example,

A

b

>

>

FP7 programproject Polygenerationof energy, fuels -
and fertilizers from biomass residues and sewage
sludge(ENERCOMNo. 218916, 20082014

Solid Recoveredruel Productionfrom Biodegradable
Wastein GrainProcessingndustry, 20102014

Expertizing proposalsfor LAAIF financing for the
|mplementat|onof wind power plants and monitoring

of pr oj implaméntationprocess(up to 250 kWh),
201062012

Preparation of feasibility studies in the field of
biodegradable waste (BDW) managementfor 5
Lithuanianregions,2010

A incl. biogasproductionfrom separatefraction of
municipalBDW andotherorganicwaste

Information sourceglO]
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Energy efficiency projects (KTU, APINI) (IV)

Since2009Energy efficiencyin buildings

Paul i ull 20l Ewljationof possibilitiesto use
AESin KTU. FinalMSc DegreeProject

Mi | ut E.e BOA3 Environmental performance
improvement possibilities of a building using
renewablanaterialsandenergy Doctoraldissertation

Mantas J.,, 2014 Feasibilityanalysisof renovationof
standarduildings

Mat j og¢ &, t20H5a Increasing of Energy
Efficiency in public buildings Final MSc Degree
Project

J 0 n a,iGt 2016 &easibilityanalysisof innovations
for individual housesin area of minimization of
energyintensity. FinalMSc DegreeProject

Usageof wasteenergyfrom technologicalprocessof
polypropylene p i p @roduction for depar t m
heatingandhot waterpreparation2014
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Other projects on Energy Efefficiency
(KTU APINI)

(20132015 TREO (Training on ResourceEfficiency and Optimization) is a
partnershipproject, which main objectiveis to transferand exploit the vocational
educatiorandtraining (VET) EuropearCourseonEcoe f f i ci ency 0

(2011 @ 20149 RENERGY i Regional Strategies for Energy Conscious
Communities(The specific objective is to developan integratedframework for

improving energy efficiency and the optimal utilization of RES by offering an
innovativemodelfor creatingsustainablenergyefficienturbanenvironments)

(2006 2009 Magnify success Extension of the European Energy Trophy
competition to 18 countriesi AEn e T g g p h mtellijent Energy Europe
ProgrammePartnersB.&S.U. Beratungaund ServiceGesellschaftymwelt GmbH
(Germany)18 selectednstitutionsfrom 17 EU countries
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Energy efficiency projects (KTU, APINI) (V)

Current Projects

EV Energﬂ

Interreg Europe

1) EV ENERGY (2017202]) targetsto createa frameworkfor regionsand cities to
improveanddeveloppoliciesfor the integrationof electric mobility, smartgrids and -Eumpean Union

European Regional
Development Fund

renewableenergy,which will leadto more effective sustainableenergysystemsin
urbanareasLeadpartner GreenlT AmsterdamRegion(NL)

2) LOCARBO (20162020 targetsenergyefficiency of buildingsby helpingregiona ﬂ
and local authoritieschangeenergyc o n s u mehavierdhrough supplementar LOCARBO

Interreg Europe

servicesand productsoffered by the authorities,innovative cooperationmodelsanc - European Union
uropean Regiona
Development Fund

innovativesmarttechnologiek Leadpartner Provinceof PotenzgIT)

3) MARUEEB A E RA S MU(80£52018. The main goal of the project is the
creationof aninternationalmaster'sorogramin Russianand Armenianuniversitiesin
thefield of environmentaprotectionandenergyefficient buildings The MARUEEB MARUEEB
projectincludesabout20 partnersirom different countries Italy, Belgium, Slovakia, _‘
Lithuania, Romania, Russia, Armenia The coordinator of the project is Genoa |
University.



Resource Efficient and Cleaner Production
RECP(UNEP) (2010)

A Resource Efficient and Cleaner Production continuously applies integrated and preventive
strategies to processes, products and services. This increases efficiency and reduces risks 1
humans and the environment.

A RECP specifically works to advance

Production Efficiency through optimization of productive use of natural resources
(materials, energy, water) at all stages of the production cycle;

Environmental Managementhrough minimization of the adverse impacts of industrial
production systems on nature and the environment;

Human developmerit through minimization of risks to people and communities, and
support to their development.
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Main stages of the implementation of CP within
production company

The recognized need to minimize wastg

First stage
Second
stage

Third stage

Fourth stage—>

<

«

A 4

Planning and
pre-assessment

\ 4

Assessment«

|

Feasibility analysis

!

Implementation

y

Evaluation of enviro

nmental performance

y

Continuation

Possibleresearchobjects
Aseparatéechnologicaprocess

Awhole productioncompany
Acompanyfrom othersectorof economy

Main objective of methodology 1 to
discover the possibilities to implement
pollution  prevention and waste
minimization methods for the solving
environmental process and for the
increasingthe efficiency of technological
processeandcosteffectiveness

Information sourcefl; 2]
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1st stage of CP implementation

CP implementation

l

Planning and pre-assessment:
Cidea approval (by companyo6s direc
C first environmental evaluation;
C determination of CP implementation objective and
tasks;
C creation of CP group

_______________ .

Information sourcefl; 2]



Pre-assessment

Main objectivei to determinate environmental problemswithin the
companyand selectprocessedor further analyzing

Main tasks

A To create material and energy balance of whole company and to
evaluatesxistingenvironmentaperformance

To analyzeall mainandadditional(subsidiarytechnologicaprocesses
To makematerialsandenergyflow-chart(of wholecompany)
To identify procesawith mainenvironmentalmpactfor furtheranalysis

>» I>» >

Pre-assessment tools:

- mateia and energy flonchart
- material and energy balance

Information sourcefgl?)



During first evaluation

> > > > >

The following information (data) are collectedand analyzed

Technologicaprocess, Environmental
Materialandenergyflows (inputs), audit
Environmentalmpact(outputs),

Environmentabndotherrequirementsappliedfor theanalyzeccompany

New (planning)environmentaland other requirementswhich will be appliedfor the
analyzeccompany(product,processr industrialsector)

Environmental policy

Information sourcegl?2)



= Form of material and ene

Inputs, units / yr Outputs, units/ yr

Raw materials K, t - Production: Pt
Chemicals K, t e Hazardous waste;Y; t
Additional materials: K5t - Non-hazardous wasteY,t
Tare: K, t —_ Packaging Waste\:(3t
Fuel (for energy production). Kt - 5 ]

Com pany Municipal wastewater i Y5 m?

Water i K, ms3 . > .
6 _ ) Production wastewateri Y4 m?3

[
»

Heat energy (in case of supplying from network)
i K, kWh Pollutions (BDS,giI products, SP, etc) T Y.t

—> . . .
Air em|SS|ons(COLNOx, CO,, SO, etc) T Ygt

Electricity (in case of supplying from network)-
K., kWh _— Energy losses Y4 kWh

»

Fuel for energy production (fuel-oil, natural gas,
coal, bio-fuel, etc) 1 Kg t

Additional spare parts (for technological and '
maintain purposeg i Kqt e —_—

Other outputs T Ym=units

Other inputs T Kn units o
K, G, Y., -have quantitative terms J

Material and energybalanceis very importantinformation sourcein datacollecting process|It helpsto
identify where,why and how much of raw materialsand other massare convertedto final productand
how muchof theinput massis transformedo waste,andhow muchenergyis lost

Information sourcegl?2)



A Material and energybalanceis very importantsourceof information
during data collecting proceduresfor the first evaluation and
determinatiorof environmentaproblems

Forexample,

A massbalancehelpsto identify where, why and how much of raw
materialsandothermasses

areconvertedo final product
are transformedto waste (as solid waste, liquid waste, air
emissionsyastewaterpollutions)

A fuel-energybalancehelpsto identify where, why and how much of
fuel

IS convertedo energy
IS transformedo waste(assolid waste air emissions)

andhow muchenergyis lost.

Information sourcegl?2)
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Main reasons of waste (pollution) generation within
any production process

The quality of the
input material

The selection of
the technological
process

Technical level of
the equipment

The experience
and qualification
of the personnel

Management
system

Production
process

Product
specification

Process
efficiency

The level of
the process
control

Waste,
emissions

Information sourcefl?]



2"d stage of CP implementation

CP implementation

Assessment ofelected process
C to create material and energy flows chart;
C to create material and energy balanceheet;
C to identify reasonsof the environmental problem ¢s);
C to suggest proposal$or the decision of these problems

Information sourcefl; 2]






