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Plan of the lecture: 

Â Final energy intensity in different sectors of Lithuanian economy; 

Â  Energy efficiency through Cleaner Production 

Ã KTU APINI; 

Ã CP conception:  

Â Identification of reasons of environmental problems within the 

company (material flow analysis); 

Â Application of prevention methods for environmental problems 

decision, incl. inefficiently usage of energy recourses; 

Â Feasibility analysis of CP proposals (technical, economic and 

environmental evaluation); 

Ã Practical results of energy saving due to implementation of CP projects 

in Lithuania 



Structure of gross energy consumption  in Lithuania 

Information source: Fuel ï energy balance, Lithuania, 2014-2016  

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) 



Fuel and energy final consumption by sector 

Information source: Statistics Lithuania, 2016  



Final energy intensity in different sectors of Lithuanian 

economy 
Notes: TOE/mil. EUR of GDP 

Household indicators in Lithuania 

Information source: Sustainable development indicators, 2016  

å30 % 



Å Sustainable development 

Å Environmental performance through Cleaner Production and Pollution 

Prevention 

Å Environmental management systems and standards 

Å Eco-design and life cycle assessment (LCA)  

Å Corporate social responsibility (CSR) 

Å Energy efficiency and renewable energy sources 

Å Chemicals management and environmental impact assessment 

Å Integrated waste management 

 

MSc. Programme ñEnvironmental Management and Cleaner Productionò 

 

PhD. Programme ñEnvironmental Engineeringò (for Sustainable Industries) 

Main Research Fields of the Institute of 

Environmental Engineering 



Energy efficiency through Cleaner Production 

Cleaner production (CP) concept was developed during 

the preparation of the Rio Summit (1990-1991) as a 

programme of  

Ã UNEP (United Nations Environmental 

Programme) and  

Ã UNIDO (United Nations Industrial 

Development Organization).  

 

The main idea of the programme  was  to reduce the 

environmental impact of industry.  

Starting from the simple idea to produce with less waste 

Cleaner Production was developed into a concept to 

increase the resource efficiency of production in 

general.  

The term ñCleaner Productionò was defined by UNEP 
in 1990 as:  

 The continuous application of an integrated 
environmental strategy to  

Â processes,  

Â products and  

Â services  

 to increase efficiency and reduce risks to humans 
and the environment.  

 

 

 



The evaluation of technological process (-es) for the identification of the environmental 

problems and reasons of this problems before the generation of some environmental 

ideas and to find the best available solution (-s) (from technically, environmental and 

economic points of view). 

 

The estimation of materials, which can contaminate environment and the minimization 

(or full  elimination) of volume of these materials is the basis of preventive activity. 

 

Implementation of CP project (-s) - systematic environmental problem-solving, whose 

main aims are minimization or prevention of waste and pollutions, reduction of 

inefficient energy resources and raw materials by economically reasonable methods. 

 

The general principle of implementation 

of CP concept within companyôs 

environmental activity 

Information sources [12]  



Energy efficiency projects  

(KTU, APINI, Lithuania) 

1996-2016 Projects with  main idea to increase energy 

efficiency in industry  by the implementation of CP 

projects 

 

Â Lithuanian - Dutch program Cleaner Production 

Project Implementation in Lithuanian Textile 

Industry, 1996 ï 1998 [1; 2]; 

Â Lithuanian - Norwegian program Capacity building 

program in Cleaner Production in Lithuania, 1998-

1999 [1; 2]; 

Â Financing of CP projects (preparation proposals for 

NEFCO financing (Nordic Environment Finance 

Corporation), 1998 ï 2009 [1; 2]; 

Â FP7 Program project Sustainable Production 

through Innovation in SMEs (SPIN), 2009-2012. 

Â Financing of Pollution Prevention projects 

(preparation proposals for LAAIF  (Lithuanian 

environmental financial fund) financing, 2010 ï 

2014;  

Â KTU Research and development project  ñCleaner 

and resource-efficient production of nitrogen 

fertilizersò (ĠATG), 2014 -2015 [11]; 

Â Etc. 

 



Energy efficiency projects  

(KTU, APINI, Lithuania) (II) 

 
Â Strengthening of institutional capacity to implement 

EU requirements on chemical and genetically modified 
organisms management, IPPC and climate change. 
Ref.: EUROPEAID/112892/D/SV/LT/4; 2003-2005; 

Ã Incl. participation within preparation of BAT for 
Large Combustion plans (LCP) for EU countries 
and adaptation to Lithuanian LCP 

Â Lithuanian ï Finland project Capacity building on 
application of BAT in IPPC permits in the framework 
of IPPC Directive (96/61/ES), 2006-2007 

Â Since 2005: preparation of proposals for IPPC permits 
for companies from different sector of economy, incl., 
LCP. 

 

 

2004-2014 Projects with  main idea to increase energy production efficiency (in 

energy sector) by the implementation of Integrated pollution prevention and control 

(IPPC) projects 

 



Energy efficiency projects (KTU, APINI) (III) 

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

 
Â FP7 program project Polygeneration of energy, fuels 

and fertilizers from biomass residues and sewage 
sludge (ENERCOM No. 218916), 2008-2014; 

Â Solid Recovered Fuel Production from Biodegradable 
Waste in Grain Processing Industry, 2010-2014;  

Â Expertizing proposals for LAAIF  financing for the 
implementation of wind power plants and monitoring 
of projectós implementation process (up to 250 kWh), 
2010-2012;   

Â Preparation of feasibility studies in the field of 
biodegradable waste (BDW) management for 5 
Lithuanian regions, 2010 

Ã incl. biogas production from separate fraction of  
municipal BDW and other organic waste 

Information sources [10]  



Energy efficiency projects (KTU, APINI) (IV) 

Since 2009 Energy efficiency in buildings 

 

Ã Pauliuļenko, I., 2011. Evaliation of possibilities to use 

AES in KTU. Final MSc Degree Project  

Ã Milutienǟ, E., 2013. Environmental performance 

improvement possibilities of a building using 

renewable materials and energy. Doctoral dissertation.  

Ã Mantas   J., 2014. Feasibility analysis of renovation of 

standard buildings. 

Ã Matjoġaitytǟ, E., 2015. Increasing of Energy 

Efficiency in public buildings. Final MSc Degree 

Project  

Ã Jonaitytǟ, G., 2016. Feasibility analysis of innovations 

for individual houses in area of minimization of 

energy intensity. Final MSc Degree Project  

Ã Usage of waste energy from technological process of 

polypropylene pipeôs production for departmentsô 

heating and hot water preparation, 2014   

 



Other projects on Energy Efefficiency  

(KTU APINI) 

Â (2013-2015) TREO (Training on Resource Efficiency and Optimization) is a 

partnership project, which main objective is to transfer and exploit the vocational 

education and training (VET) European Course on Eco-efficiencyô. 

Â (2011 ï 2014) RENERGY ï Regional Strategies for Energy Conscious 

Communities (The specific objective is to develop an integrated framework for 

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

innovative model for creating sustainable energy efficient urban environments) 

Â (2006ï2009) Magnify success: Extension of the European Energy Trophy 

competition to 18 countries ï ĂEnergy Trophy+ñ. Intelligent Energy Europe 

Programme. Partners: B.&S.U. Beratungs und Service-Gesellschaft Umwelt GmbH 

(Germany) 18 selected institutions from 17 EU countries. 
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Current  Projects 

 

1) EV ENERGY (2017-2021) targets to create a framework for regions and cities to 

improve and develop policies for the integration of electric mobility, smart grids and 

renewable energy, which will  lead to more effective sustainable energy systems in 

urban areas. Lead partner: Green IT Amsterdam Region (NL) 

2) LOCARBO (2016-2020) targets energy efficiency of buildings by helping regional 

and local authorities change energy consumersô behavior through supplementary 

services and products offered by the authorities, innovative cooperation models and 

innovative smart technologies). Lead partner: Province of Potenza (IT) 

3) MARUEEB ĂERASMUS+ñ (2015-2018). The main goal of the project is the 

creation of an international master's program in Russian and Armenian universities in 

the field of environmental protection and energy efficient buildings. The MARUEEB 

project includes about 20 partners from different countries: Italy, Belgium, Slovakia, 

Lithuania, Romania, Russia, Armenia. The coordinator of the project is Genoa 

University. 

Energy efficiency projects (KTU, APINI) (V) 



 

Â Resource Efficient and Cleaner Production continuously applies integrated and preventive 

strategies to processes, products and services. This increases efficiency and reduces risks to 

humans and the environment.  

Â RECP specifically works to advance 

Ã Production Efficiency ï through optimization of productive use of natural resources 

(materials, energy, water) at all stages of the production cycle; 

Ã Environmental Management - through minimization of the adverse impacts of industrial 

production systems on nature and the environment; 

Ã Human development ï through minimization of risks to people and communities, and 

support to their development. 

 

Resource Efficient and Cleaner Production 

RECP(UNEP) (2010) 



Main stages of the implementation of CP within 

production company 

The recognized need to minimize waste   

Planning and  

pre-assessment 

Assessment 

Feasibility analysis 

Implementation 

Evaluation of environmental performance 

First stage 

Second 

stage 

Third stage 

Fourth stage 

Continuation 

Possible research objects:  

Å separate technological process; 

Å whole production company; 

Å company from other sector of economy; 

Main objective of methodology ï to 

discover the possibilities to implement 

pollution prevention and waste 

minimization methods for the solving 

environmental process and for the 

increasing the efficiency of technological 

processes and cost-effectiveness.         

Information sources [1; 2]  



1st  stage of CP implementation 

Planning and pre-assessment: 
Ç idea approval (by companyôs direction); 

Ç first environmental evaluation;  

Ç determination of CP implementation objective and  

tasks; 

Ç creation of CP group 

CP implementation 

............................... 

Information sources [1; 2]  



Pre-assessment 

Main objective ï to determinate environmental problems within  the 

company and select processes for  further  analyzing   

 

Main tasks: 

Â To create material and energy balance of whole company and to 
evaluate existing environmental performance; 

Â To analyze all main and additional (subsidiary) technological processes; 

Â To make materials and energy flow-chart (of whole company); 

Â To identify process with main environmental impact for further analysis.    

 

Pre-assessment tools:  

 

-  material and energy flow-chart; 

-  material and energy balance 

Information sources [12]  



During first evaluation 

  

 The following information  (data) are collected and analyzed:    

 

Â Technological process,  

Â Material and energy flows (inputs), 

Â Environmental impact (outputs),  

Â Environmental and other requirements, applied for the analyzed company;  

Â New (planning) environmental and other requirements, which will  be applied for the 
analyzed company (product, process or industrial sector)  

 

Environmental 

audit 

 

Environmental policy 

Information sources [12]  



Form of material and energy balance for whole company 

Material and energy balance is very important information source in data collecting process. It helps to 

identify where, why and how much of raw materials and other mass are converted to final product and 

how much of the input mass is transformed to waste, and how much energy is lost.    

Inputs, units / yr  

Raw materials: K 1 t 

Chemicals: K 2 t 

Additional materials: K 3 t 

Tare: K 4 t 

Fuel (for energy production): K 5 t 

 

Water ï  K6 m
3 

 

Heat energy (in case of supplying from network) 

ï K71 kWh 

 

Electricity (in case of supplying from network) - 

K72 kWh 

Fuel for energy production (fuel-oil, natural gas, 

coal, bio-fuel, etc.) ï K8  t 

Additional spare parts (for technological and 

maintain purposes) ï K9 t 

Other inputs ï Kn units 

Outputs, units / yr  

Production: P t 

Hazardous waste: Y1 t 

Non-hazardous waste: Y2 t 

Packaging waste: Y3 t 

 

Municipal wastewater  ï Y5 m
3 

 

Production wastewater ï Y6 m
3  

 

 Pollutions (BDS, oil products, SP, etc.) ï Y7 t 

Air emissions (CO, NOx, CO2, SO2, etc.) ï Y8 t 

Energy losses ï Y9 kWh 

 

Other outputs ïYm units 

 

 

 

 

Company 

 

 

 

 

 

 

Kn, G, Ym  - have quantitative terms J 

Information sources [12]  



Â Material and energy balance is very important source of information 

during data collecting procedures for the first evaluation and 

determination of environmental problems. 

For example,  

Â mass balance helps to identify where, why and how much of raw 

materials and other masses  

Ã are converted to final product; 

Ã are transformed to waste (as solid waste, liquid waste, air 

emissions, waste water pollutions); 

Â fuel-energy balance helps to identify where, why and how much of 

fuel 

Ã is converted to energy; 

Ã is transformed to waste (as solid waste, air emissions); 

Ã and how much energy is lost.    

 

Information sources [12]  



Main reasons of waste (pollution) generation within 

any production  process 

 

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 

Product 

specification 

 

Process 

efficiency 

 

The level of  

the process 

control  

 

Waste, 

emissions 

 

Information sources [12]  



2nd  stage of CP implementation 

Assessment of selected process 
Ç to create material and energy flows chart;  

Ç to create material and energy balance-sheet;  

Ç to identify reasons of the environmental problem (-s); 

Ç to suggest proposals for the decision of these problems 

CP implementation 

............................... 

............................... 

Information sources [1; 2]  




