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ÇEU policy for environment-friendly technologies, 

including EU funds;

ÇEU guide for investment project appraisal (CBA) - Ăeco-

efficiencyò;

ÇProposal for implementation of LCA for different projects;

ÇCase study ïPoland.
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Ç One of the key aspects of EU policy is continuously promoting the 
implementation and development of environment-friendly 
technologies, ETAP, SCP/SIP, Eco-Label, EMAS, IPPC, Energy-using 
Product Directive, GPP;

Ç Environmentaltechnologiescanplaya key role in raisingstandardsof
living, as they can decrease material inputs, reduce energy
consumption and emissions, recover valuable by-products and
minimizewaste;

Ç They areconsideredas a strongdriver to enhancethe environmental
performanceof theterritoriesandto createnewbusinessopportunities;

Ç Investment projects, which implement environmental technologies
havebeensupportedfromEU fund (StructuralFund)ïe.g. the revised
environmental State Aid Guidelinesprovide a 10% bonus on
maximum aid intensity on eco-innovation investments.

Environmental technologies

and eco-innovation –EU policy 



ÇEU Cohesion Policy regulations require a cost-benefit analysis of all 

major investment projects applying for  assistance  from  the  Funds, i.e. 

ú50 Mln for all projects but ú25 Mln for  environmental  projects and  

ú10 Mln for IPA  assisted  projects;

ÇGuide to COST-BENEFIT ANALYSIS of investment projects ï

StructuralFunds,CohesionFund and Instrumentfor Pre-Accessionï

wasupdatedin 2008;

ÇCBA ïdefinition of project objectives, PROJECT IDENTIFICATION, 

OPTION Selection, FINANCIAL and economic ANALYSIS, RISK 

ASSESSMENT, and other as Cost-effectiveness analysis, Multi-criteria 

analysis, Economic impact analysis.

Environmental technologiesand 

eco-innovation –supported from EU funds  



The objective of CBA  is to appraise the social value of different scenarios of  

the investment. 

Financial analysis cash flow are taken as the starting point of the economic 

analysis. The following adjustments need to be made:

ÇFiscal correctionïindirect taxes, subsidiesand pure transferpayment

mustbededucted.However,pricesshouldbegrossof directtaxes;

ÇCorrectionsfor externalitiesïto take into accountand to estimateand

valueboth negativeandpositive impactsthat spill over from theproject

to other economic agents (hedonic price, travel cost, contingent

valuation);

ÇFrommarketto accountingpricesïotherfactorswhich candrive prices

away from competitive market equilibrium: monopoly regimes, trade

barriers,labourregulation,incompleteinformationshouldberecalculated

by applying convertionfactors from accountingprices to the financial

prices.

Financial and economic analysis –EU guide



Economicanalysis:

Çconversionof marketto accountingprices- shadowexchangerate(SER),

standardconversionfactor(SCF),sector-specificconversionfactors;

Çmonetisation of non-market impacts, willingness-to-pay (WTP)

approach;

Ç inclusionof additionalindirecteffects(if relevant);

Çdiscountingof theestimatedcostsandbenefits;

Çcalculation of the economic performance indicators (ENPV, ERR,

B/Cratio);

ÇENPV usesaccountingprices or the opportunitycost of goodsand

Çservicesand it includesas far aspossibleany socialandenvironmental

externalities.

The  economic  analysis  appraises  the  projectôs  contribution  to  the  

economic  welfare  of  the  region  or  country.

Financial analysis –Economic analysis



ÇBenefit, e.g. The treatmentof waste,which minimises impactson

humanhealth,urbanenvironment,and Energyrecovery;

ÇCost e.g. impacts on human health (water or soil pollution),

environmentaldamages(waterandsoil contaminations);

ÇCalculation are conductedfor different options solving the same

problemsi.e. wastetreatmentin theregion.

Such estimation in non-monetary unit could be done using LCA. 

Moreover evaluation of environmental technologies a key role should

have an environmental effect based on decrease material inputs, reduce 

energy consumption and emissions, recover valuable by-products and 

minimize waste based on the life cycle perspective

Economic analysis –EU guide waste 



Environmental effect 

in Polish structural fund

In general the ecological effect is a reduction of pollution quantity 

releases into the environment before and after the project started.

Ecological effects are analyze in various areas of protection for 

regional and national programs:

Çatmosphere (air);

Çwater (sewage treatment plants, sewage systems);

Çroad infrastructure;

Çland (waste management).



Air protection

Ecological effect for projects in the field of protection of the Air is expressed as 

the difference between emission in the initial levels and the final (after the 

task), in relation to the type of pollutants such as SO2, CO, NOX, etc.).

Er ïequivalentemissionsources;

t ïnumberof differentpollutantsemittedfrom theevaluatedsourceemission;

Et ïtheactualemissionof pollutantswith indext;

Kt ïtoxicity factor pollution of index t; itôs ratio permissibleannual average

concentrationsof SO2 (eSO2
) to limit the annualaverageconcentrationof a

pollutant(et).

K t = eSO2
/et

n

t

ttr KEE
1

*



Land reclamation

The calculation of ecologicaleffect for land protection and reclamation is basedonly physical

effect,anddoesnot takeninto accountanyenvironmentalaspects.

Proposedaregenerallytwo methodsof calculatingecologicaleffect is:

1. EE = P (Before - After)

P(Before- After) - areaof recovereddegradedland [ha]

Sigma for water

www.sigmaforwater.org

ÇSigma is an acronym of Sustainable InteGral Management Approaches;

ÇProject is financing from INTERREG IVC programme and will be realized to 2013;

ÇSigma has 11 members from 8 UE countries;

ÇTarget: improvement of water quality by extensive use of existing and newly formed lakes and 

wetlands also in post-mining area;

ÇIn Malopolska there are over 15 post-mining querries which could be trasfered into water 

reservoirs, it depends on both quality of water  as well availability of funds for management.



Waste management

Municipal waste - effect is estimatedbasedon asa resultof physicaleffect (e.g,
reductionof municipalwasteton/yearandspectailfactor):

E = ∑ O0 w0 - ∑ O1 w1

O0 ïthe amount of waste of specific category subject to other disposal processes within the 
project [Mg/year];

O1 ïthe amount of waste of specific category after of other disposal processes within the 
project [Mg/year];

w0 ïharmfulness ratio of waste before disposal, classified in accordance with Waste 
Catalogue;

w1 ïharmfulness ratio of waste after disposal, classified in accordance with Waste 
Catalogue;

Type of Waste Harmfulness ratio of 

waste before disposal

Harmfulness ratio of waste 

before disposal

Inert waste 0,11 0,10

Waste other than inert 

and hazardous

0,50 0,45

Hazardous waste 5,00 4,50



Thenationalproject(OperationalProgramInfrastructureandEnvironment)

environmentaleffectis calculatedby theformula:

Oi ïunit base rate fee for use of the environment and the impact factor;

Z ïamount of the reduced factor i in the first year after the investment;

i ïindex of impact factor;

n ïnumber of impact factors included in the calculation;

ZKK ïanalysed investment expenditure;

RKE ïthe annual operating costs of installation; ci - correcting coefficient, ce 

adopt the following values : ci = 10 - for hazardous waste, ci = 1 - for other 

than hazardous waste and for water and energy savings.

Land protection –Waste management



Proposal for environmental effect 

in municipal waste management

ÇProposedfor the ecologicaleffect as a result of the analysisof LCA

for the statebeforeand after the disposalprocess. It canalso further

analyzein boththe 11 impactcategories,or 3 categoriesof damageor,

possibly,dependingon orderdecideon oneof thecategories;

ÇThe examplehow to calculatethe ecologicaleffect with useof LCA

methodology:

EE = value of the index Pt (BEFORE - AFTER)

and / or impact category  

e.g.

ÇClimat change- expressedin kilogramsof equivalentCO2;

ÇAbiotic depletion- Abiotic depletionpotential.



Application LCA methodology to determine 

an ecological effect –landfill Promnik

Municipal waste landfill in Promnik was 

operated in July 1985. It is situated on  land 

Promnik village, at a distance of approximately 

500 m on south of the closest buildings and 

approximately 15 miles from the center  of 

Kielce city. With the technical facilities occupies 

an area of 28.5 haand include:

ÇSchenckelectronicscales(60Mg);

Çwheel-washinginstallation for carsleaving;

Çsocial,administrativeandtechnicalfacilities;

Çmanualsortingstationto separaterecyclablematerialscollection (PET,

paper,glass);

Çthreequarters(closed,open,newlybuilt);

Çbiogasrecoverysystemfrom quarterI with thegeneratorsstation.



Landfill –composition of waste

Waste collection area includes the area of the city of Kielce and the 15 

municipalities, collectively about 83% of the entire district.

Annual amount of landfilli ng waste does not exceeds 90 000 Mg, and recovery  

from selective collection stands at 1%.

Fig. The percentage composition of mixed municipal waste deposited in Promnik landfill.



Landfill 

–quarters, small biogas power station

Quarters: 

ÇArea4,6; 3,8; 4,0 ha;

Ç first quarter(closedïreclaimed),naturalseal(defaultingon theweakly

permeableground);

Çothertwo quartershavea plasticsealïbentonitemat(5 kg/m2), HDPE

film (2.0mm), geotextiles,sand and gravel layers for filtration and

protection.

Small biogas powerstation(biogas recovered 

from the quarter I):

Ç22degassingwells;

Çcontainerwith small CHP plants with about

180kWe each;

Çsystemworking now with power about 100

kW becauseof decliningamountof biogas;

Çcurrently landfill is using about 60% of

producedenergy,therestis soldto thegrid.



Life Cycle Assessment (LCA)

LCA analysis for municipal waste landfill in Promnik conducted using data 

provided by Waste Management Company in Kielce City.

The purpose of the analysis was to determined the environmental impact of the 

landfill site. LCA assessment was carried out from gate to gate facility (gate to 

gate).

Based on the inventoried data and using the software:

Ç IWM ï2, 

ÇSimaPro 7.1,

and available in their databases, calculated using the Eco-indicator 99 the 

potential impact of landfill in Promnik on the environment.

The results are shown after stage of weighing units eco- points Pt.



Life Cycle Assessment (LCA) 

–Assumptions of scenarios
Scenario I (baseline - data from 2007).

Scenario II:

Ç the quantityof materialrecoveredfrom theselectivecollectionincreasedby 30% from the

amountrecoveredin 2007.

Scenario III (landfill modernization):

1. Sorting line of mixed municipal waste (recovery rate from mixed municipal waste):

Ç recovered fraction of paper, packaging paper and cardboard,plastics, ferrous and

nonferrousmetals,biodegradable(2%);

Ç recoveryfraction of glass(1%).

2. Sorting line of waste from separate collection:

Ç recoveredpaper,packagingpaperandcardboard,glass,plasticsï( the samelevel likein

ScenarioI);

Ç recovery of ferrous and nonferrous metals ï(10% of this fraction from the mixed

municipalwaste);

Ç recoveryof biodegradablewasteï(10% of this fraction from themixed wastes).

3. Composting plant 

4. The balance of material and energy:

Ç electricity boughtfrom thegrid ïan increaseof 30%;

Ç electricity producedfrom recoveredbiogas- all of biogasusedfor their own purposes,

Ç waterconsumption- an increaseof 30%;

Ç dieselconsumption- anincreaseof 30%;

Ç landoccupation- anincreaseof 1 ha.



Life Cycle Assessment 

–Inventory table
No. Inputs

1. Area of Landfill

2. Reclaimed Area 

Balance of Material and Energy

3. Water consumption

4. Diesel consumption

5. Electricity bought from the grid

6. Electricity recovered from combustion of biogas

7. The composition of the waste collected separately:

Çpaper, packaging paper and paperboard;

Çglass;

Çplastics (film);

Çplastics (rigid).

8. Composition of mixed municipal waste:

Çpaper, packaging paper and paperboard;

Çglass;

Çplastics (film);

Çplastics (rigid);

Çnon-ferrous metals;

Ç ferrous;

Çbio-degradable waste (94.5% of vegetable waste, 5.5% animal waste);

Çmineral and other.



No. Outputs

1. Electricity recovered from combustion of biogas and sold to the grid

2. Emissions to air:

Çcarbon dioxide;

Çsulfur dioxide;

Çcarbon oxide;

Çaliphatic hydrocarbons;

Çmethane;

Çnitrogen oxides;

Çammonia.

3. Materials recovered from separate collection (for recycling):

Çpaper, packaging paper and paperboard;

Çglass;

Çplastics (film);

Çplastics (rigid).

Life Cycle Assessment 

–Inventory table



Life Cycle Assessment –Results



Life Cycle Assessment –Ecological effect

Scenario Final result [Pt] Ecological effect [Pt]

Scenario I (Baseline) 104 869 –

Scenario II 101 439 3 430

Scenario III 75 189 29 680

Ecological Effect for scenarios



CONCLUSION

Ç Proposed in Poland effects relate in particular to the technical aspects, and 

partly economic (expenditure on projects) and environmental;

Ç Ecological effects are considered for individual areas of the environment (air, 

water, soil);

Ç There is no comprehensive assessment of the project`s impact on the 

environment;

Ç In every programs there are different methods of calculating the environmental 

effects for the individual field of environmentalprotection;

Ç Each of the provinces in regional programs presents its own methods of 

measurement of environmental results (e.g. in the region Pomorskie proposes 

six indicators to measure, and only two in region Zachodniopomorskie);

Ç Is very difficult to compare results in the different ecological national strategies 

e.g. between the National Waste Management Plan and the Operational 

Programmes, not only because of the differences between them and the 

individuals expressing them, but the inconsistency of time;

Ç Some unifications of UE level is required.



Ç In theOperationalProgrammesof wastemanagementproposedto takeinto

accountthe ecologicaleffect calculationsbasedon the LCA methodology

for each categoryof impact and to expresstheir impact in equivalent

emissions;

Ç In orderto comparealternativeinvestmentsolutionsshouldbedevelopeda

simplified model of LCA including the processof normalization(for the

nationalconditions)and weighing, that the effectscould be quantified in

thesinglefigure, suchasPt,asin themethodEco-indicator99;

Ç A new and uniform packageof indicators would clearly evaluatethe

effectivenessandefficiencyof public interventionin theimplementationof

nationalandregionalpoliciesandtheuseof theirfinancing;

Ç The useof a uniform systemof indicatorswould facilitate the monitoring

of efficient useof all publicfundsat theEU level,countriesandregions.

CONCLUSION



Thank you for your attention! !!

Polish Center of LCA,

e-mail: info@pclca.pl


