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ContextualContextual remarksremarks::
More More thanthan just waste just waste 

managementmanagement
•• Biodegradables represent the vast majority of MSW Biodegradables represent the vast majority of MSW arisingsarisings

•• Proper management often linked by strategies to reduced impacts Proper management often linked by strategies to reduced impacts of of 
disposaldisposal

–– Landfill diversion targets (EU Landfill Directive)Landfill diversion targets (EU Landfill Directive)

•• Extended benefits: soils, farmlands, the environmentExtended benefits: soils, farmlands, the environment

–– Climate Change (UNFCCC) Climate Change (UNFCCC) 

–– Biodiversity,  fertility, resilience, prevention of floods, erosBiodiversity,  fertility, resilience, prevention of floods, erosion (EU Soil ion (EU Soil 
Thematic Strategy) Thematic Strategy) 

•• Also, treatment of residuals developing (MBT) Also, treatment of residuals developing (MBT) 

–– Recover energy/materials (e.g. lowRecover energy/materials (e.g. low--grade grade ““compostcompost”” for restricted for restricted 
applications)applications)

–– Improve conditions for landfilling and energy recovery Improve conditions for landfilling and energy recovery 



MSW MSW compositioncomposition (EC, 2001)(EC, 2001)
 AU BE

 
 DK FIN FRA GER GRE IRL ITA LUX NL POR SPA SWE UK EST 

YEAR 
(quantities) 

1998 1997 1998 1997 1998 1998 1997 1998 1998 1997 1998 1999 1997 1998 1998/
99 

1996 

Total MSW 
(million tonnes) 

4.85 4.69 2.93 2.51 44.4 
(38) 

49.1 3.9 2.06 26.9 0.30 8.22 3.8 17.2 3.81 31.5 0.56 

Total (OECD) 
(1997 data, or 
latest year) 

4.1 4.85 2.95 2.1 28.8 40.0 3.9 2.03 26.6 0.19 8.72 3.8 15.3 3.2 28.0  

Kitchen and 
Yard Waste 

29.2 34.9  37  40 29 29.9 47 27 33.6 43.8 42.0 37 44.1 40 38.1 53.0 

Yard Waste  13.4
 
       5.0        

Kitchen Waste  21.6
 
       28.5        

Paper and card 24 18.9  36.8  16 20 32.5 22.8 19.2 34.4 26 22.2 37 26.1 8.1 
Paper                 
Cardboard                 
Timber 1.4 1.9

 I           1 1.3   
Textiles 2.8 2.6

 
  0.8  2  2.1 5.1 2.3 2.0 3 4.8 1 3.3  

Nappies      2.8   2.0 4.0       
Plastics 8.2 6.8   4.5  5.4 4.5 11.4 10.3 7.9 5.8 10 10.6 7 8.3 3.0 
Glass 9.4 5.1  2.3  9.2 4.5 4.8 7.2 6.7 10.0 6 6.9 2.6 8.7 7.4 
Metals 7.2 3.7   3.2  3.2 4.5 2.6 3.0 2.7 2.6 2 4.1 3.5 3.4 4.3 
Ferrous metals        1.7   2.1  3.4  2.9  
Non-ferrous 
metals 

       0.9   0.5  0.7  0.5  

Other 17.8 26.0  12.4 37.3 31.5 15.5 19.2 15.9 12.9 4.2 16 6.6 6.6 12.1 24.2 
YEAR 
(Composition) 

 1998  Early 
90s 

 1993 1997 1998 1998 1994 1996  1997  Early 
‘90s 

1996 

 



The EU The EU approachapproach toto Landfilling: Landfilling: 

•• Dir 99/31 (Dir 99/31 (LandfillsLandfills) ) mandatesmandates reductionreduction ofof
biodegradablebiodegradable municipalmunicipal wastewaste toto bebe
landfilledlandfilled

•• AlsoAlso, , itit mandatesmandates pretreatmentpretreatment of the waste of the waste 
toto bebe landfilledlandfilled



% in MSW
Fines < 20 10,39

Food waste 29,65

Paper and board 23,46

Yard waste 2,48

TOTAL 63,90

% in restwaste
3,84

5,73

33,83

1,11

43,36

Source sep. = 60% Residual waste = 40%

% of MSW
1,54

2,29

13,53

0,44

17,50

Diversion biodeg waste = 72,62%

Assessment of diversion of biodeg waste

¹ we assume  80% of fines is food waste

¹

X 0.4X 0.4



DriversDrivers forfor compostingcomposting in the EUin the EU

•• Landfill Directive 99/31 Landfill Directive 99/31 

•• European Climate Change European Climate Change ProgrammeProgramme
–– C sequestrationC sequestration

–– Reduced production / application of pesticides and mineral Reduced production / application of pesticides and mineral 
fertilisersfertilisers

–– Improved water retentionImproved water retention

–– Improved workabilityImproved workability

•• TS on Soil Protection TS on Soil Protection 
–– ““Depletion of Organic MatterDepletion of Organic Matter”” is considered as one of the is considered as one of the ““Soil Soil 

threatsthreats””

–– Regions in Italy giving subsidies to farmers to use organic Regions in Italy giving subsidies to farmers to use organic 
fertilisersfertilisers



RevisionRevision of the WFD of the WFD 
An An importantimportant update !!update !!

•• NovNov 2008 2008 -- RevisionRevision of the WFDof the WFD

•• WasteWaste hierarchyhierarchy keptkept and and mademade strongerstronger

–– 55--step step wastewaste hierarchyhierarchy, , ““RecyclingRecycling”” nownow defineddefined
separatelyseparately fromfrom ““RecoveryRecovery””, and put at a , and put at a higherhigher levellevel

–– ToTo bebe subvertedsubverted onlyonly ifif substantialsubstantial evidenceevidence of of betterbetter
LC performance (the LC performance (the ““unequivocallyunequivocally guiltyguilty”” approachapproach) ) 

•• RecyclingRecycling targetstargets: 50% : 50% reusereuse and material and material 
recoveryrecovery on MSW  on MSW  ““promotingpromoting at at leastleast sepsep
collectioncollection of of paperpaper, , plasticsplastics, , glassglass, , metalsmetals””



WhatWhat doesdoes itit take take toto getget therethere ??

20 %20 %

40 %40 %

50 %50 %

70 %70 %

80 %80 %““integratedintegrated”” schemesschemes, , kerbsidekerbside

food food wastewaste + PAYT+ PAYT

““integratedintegrated”” schemesschemes, , kerbsidekerbside

food food wastewaste separationseparation

Road Road containerscontainers + + kerbsidekerbside ((doorstepdoorstep)  )  

forfor a few dry a few dry recyclablesrecyclables ((paperpaper) ) 

““addedadded”” systemssystems, , organicsorganics includedincluded

trhoughtrhough containerscontainers on the road  on the road  

““addedadded”” systemssystems, , containerscontainers on the on the 

road road forfor dry dry recyclablesrecyclables



DevelopmentDevelopment of source of source separationseparation
of biowaste in the EUof biowaste in the EU

•• ObligationsObligations forfor biowaste managementbiowaste management

–– NL: compulsory NL: compulsory schemesschemes forfor separate separate collectioncollection

–– AUT: obligation upon households to either take part in separate AUT: obligation upon households to either take part in separate 
collectioncollection or or toto compost in the compost in the backyardbackyard

–– GER: GER: KrWKrW--AbfGAbfG �� separate separate collectioncollection widelywidely diffuseddiffused

–– Catalunya (Catalunya (SpainSpain): ): leyley 6/95 6/95 �� compulsorycompulsory forfor allall MunicipalitiesMunicipalities
withwith a pop. > 5000 (a pop. > 5000 (recentlyrecently extendedextended toto cover cover allall MunicipalitiesMunicipalities))

–– SK (Act 24/04): Garden Waste to be separately colelcted by 2006;SK (Act 24/04): Garden Waste to be separately colelcted by 2006;
biowaste biowaste byby 20102010

•• Targets   Targets   

–– SWE: 35% composting target SWE: 35% composting target 

–– ITA, UK: recycling targets acting as ITA, UK: recycling targets acting as driversdrivers



Biowaste and Biowaste and climateclimate changechange

•• Biowaste Biowaste emitsemits CO2 CO2 –– shortshort--term (biogenic) carbon term (biogenic) carbon ��
C neutralC neutral

•• THEREFORE, biowaste THEREFORE, biowaste asas ““renewablerenewable replacementreplacement forfor
fossilfossil fuelsfuels”” a a popularpopular argumentargument (e.g. (e.g. DirectiveDirective
2001/77) 2001/77) 

•• Use of compost replaces fertilisers Use of compost replaces fertilisers –– avoidance of CO2 avoidance of CO2 
and other GHGand other GHG’’s ought to be considereds ought to be considered

•• Use of compost may lockUse of compost may lock--up carbon in the soil up carbon in the soil ––
““sequestrationsequestration”” ought to be consideredought to be considered

•• AD turns carbon into a substitute fuel (biogas: 100AD turns carbon into a substitute fuel (biogas: 100--150 150 
mm33/tonne /tonne d.m.d.m.) ) –– this replaces fossil fuelsthis replaces fossil fuels



Total possible GHG savings Total possible GHG savings 
from biowaste treatmentfrom biowaste treatment

1 94 to 188 (substitution) + 120 to 180 (transport)

400 400 -- 500500TotalTotal

3030Replaced mineral fertiliserReplaced mineral fertiliser

200 200 -- 30030011Peat substitution and avoided transportPeat substitution and avoided transport

8080CC--sink in the soil by added humussink in the soil by added humus

135135Anaerobic digestion with CHP optionAnaerobic digestion with CHP option

kg COkg CO
22 eq.eq.GHG saving byGHG saving by



GHGGHG--balancebalance forfor a a modelledmodelled scenarioscenario
(100 (100 ktpaktpa MSW; 60% MSW; 60% recyclingrecycling, , includingincluding AD + AD + compostingcomposting; 40% ; 40% incinerationincineration))

--176401764062581625814795147951100000100000totaltotal

--19761976184031840316427164274000040000incinerationincineration

--5749574979597959221022102000020000biologicalbiological

treatmenttreatment

--1065010650362203622028580285804000040000recyclingrecycling

747411747411100000100000collectioncollection

COCO22 netnetCOCO2 2 

savedsaved
COCO22

emittedemitted
QuantiQuanti--

tiesties



WhatWhat areare thethe GHGGHG--savingssavings relatedrelated to?to?

79597959TOTAL SAVINGSTOTAL SAVINGS

400400displacingdisplacing organicorganic matter: matter: strawstraw (2/3)(2/3)

24012401displacingdisplacing organicorganic matter: matter: peatpeat (1/3)(1/3)

723723displacingdisplacing mineral mineral fertiliserfertiliser

27922792useuse of of biogasbiogas as a as a fuelfuel ((dieseldiesel truckstrucks))



ImportanceImportance of of lockinglocking--upup CC

545.000              Gg CO2

148.636.364      ton C

16.000.000        hectares Arable Land Area

3600 ton/ha unit weight of the soil

57.600.000.000,00  ton soil

0,258% % of Carbon to be locked up in the soil in 
order to balance the overall national 
emissions of carbon dioxide in 1 year

Source: "National 
Communications from Parties 
included in Annex 1 to the 
Convention: Greenhouse Gas 
Inventory Data from 1990 to 1998"



DeclineDecline of of SoilSoil OM OM ––
the the evidenceevidence

NATURE (Vol. 437) of 8 September 2005NATURE (Vol. 437) of 8 September 2005

•• CARBON CONTENT OF SOIL  in England and Wales CARBON CONTENT OF SOIL  in England and Wales 
fell steadily in the period 1978fell steadily in the period 1978--2003, with some 2003, with some 13 13 
million tonnes of carbon released from British soil million tonnes of carbon released from British soil 
each yeareach year. On average, British soils have lost 15% . On average, British soils have lost 15% 
of their carbon.of their carbon.

•• much of the carbon may be entering the much of the carbon may be entering the 
atmosphere in the form of greenhouse gases (atmosphere in the form of greenhouse gases (egeg
CO2 and CH4), thus exacerbating global warmingCO2 and CH4), thus exacerbating global warming

•• losses of soil carbon in the UK, and in other losses of soil carbon in the UK, and in other 
temperate regions, are likely to have been temperate regions, are likely to have been 
offsetting absorption by terrestrial sinksoffsetting absorption by terrestrial sinks



EmergingEmerging issuesissues

•• Importance of stability Importance of stability –– forced aeration required forced aeration required 
to impto imprroveove process managementprocess management

•• Odour nuisance increasingly raising concerns Odour nuisance increasingly raising concerns 
among hosting population among hosting population 

–– Need to fit facilities with odour treatment technologies, Need to fit facilities with odour treatment technologies, 
unless unless sitingsiting/materials are favourable/materials are favourable

–– Odour standards are often adopted Odour standards are often adopted –– approaches tend to approaches tend to 
be uniform throughout Europebe uniform throughout Europe

•• CAP.EX.  and  running  costs  are  being driven upCAP.EX.  and  running  costs  are  being driven up

•• Possible exemptions need to be properly Possible exemptions need to be properly 
consideredconsidered





14%

48%

23%

9% 6%

< 3.000 3.000-6.500 6.500-15.000 15.000-30.000 > 30.000

Germany

Permitted capacities



Composting a versatile process Composting a versatile process 

•• SmallSmall--scale, lowscale, low--tech possibletech possible

•• In line with the In line with the ““proximityproximity”” principleprinciple

•• No common approach possible for management No common approach possible for management 
of disamenities of disamenities 

–– Widely dependant on: Widely dependant on: 

–– ThroughputThroughput

–– Type of materialsType of materials

–– SitingSiting

–– Type of process (Type of process (egeg static/dynamic) static/dynamic) 

•• BATsBATs hard to be defined !!hard to be defined !!



TrendsTrends in in processprocess optimisationoptimisation
•• Increasing focus on stability Increasing focus on stability 

•• Implications on product quality Implications on product quality 

–– Suitability for versatile applications (including peat replacemeSuitability for versatile applications (including peat replacement) nt) 

•• Implications on Implications on odourodour minimisationminimisation

–– Higher stability of materials during maturation outdoorHigher stability of materials during maturation outdoor

–– Higher stability of products Higher stability of products 

•• Primacy of good management of air supplyPrimacy of good management of air supply

–– Needed to: Needed to: 

–– Supply oxygenSupply oxygen

–– Remove heatRemove heat

–– Implies good design of specific air supplies and piping Implies good design of specific air supplies and piping 

–– One key factor for proper management based on appropriate on/offOne key factor for proper management based on appropriate on/off
times times 



AnaerobicAnaerobic
DigestionDigestion

•• Turns biogenic C into a substitute fuel Turns biogenic C into a substitute fuel –– wider benefits wider benefits 
(renewable energy AND soil improvers)(renewable energy AND soil improvers)

•• Not dependent on availability of bulking materials (e.g. Not dependent on availability of bulking materials (e.g. 
metropolitan areas, lack of gardens)metropolitan areas, lack of gardens)

•• Unit investment and operational cost usually  higher than Unit investment and operational cost usually  higher than 
composting (in spite of revenues from energy production, even ifcomposting (in spite of revenues from energy production, even if
Renewable Energy is subsidised)Renewable Energy is subsidised)

•• Less independent from economies of scaleLess independent from economies of scale

•• Cost for the management of wastewaters Cost for the management of wastewaters –– requires good requires good 
integration of waste management and management of integration of waste management and management of 
wastewater wastewater 



MechanicalMechanical--BiologicalBiological
TreatmentTreatment

•• Fast Fast developmentdevelopment in EU (GER, AUT, ITA, in EU (GER, AUT, ITA, UKUK……))

–– IntendedIntended for treatment of residuals for treatment of residuals 

–– Reduces biodegradability by 80Reduces biodegradability by 80--90% (landfilling)90% (landfilling)

–– Increases LHV of materials intended Increases LHV of materials intended forfor energyenergy recovery recovery 

•• Passive aeration, lowPassive aeration, low--tech on site MBT may produce tech on site MBT may produce 
promptprompt improvement of improvement of landfilllandfill conditions in conditions in 
developingdeveloping countriescountries / / developingdeveloping WM WM systemssystems

•• Integration with landfilling and Integration with landfilling and energyenergy recovery recovery maymay
provideprovide for a for a flexibilityflexibility of MSW of MSW systemssystems

–– DecreasingDecreasing amountsamounts of of residualsresiduals
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