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ABSTRACT

Thisresearchservestointegratetheconceptofan“ecologicalfootprint”intofuture-orientedforest
managementscenarios.Scenariosarecommonlyusedtoexplorestakeholderperceptionsofpossible
forestfutures,andaretypicallyfocusedonthelocalimpactsofdifferentmanagementchoices.This
articleillustrateshowglobalfootprintanalysiscanbeincorporatedintoscenariostoenablelocal
foreststakeholdersintheEUtoconsidertheimpactsoftheirlocaldecisionsatnationalandglobal
levels.Thisillustrationcouldbehelpfultotheconstructionofaforestdecisionsupportsystemthat
includeswoodtradeinformationandsocialprocesses(simulationofmanagementdecisionsunder
changingpolitical/economicconditions).Itfindsthatdifferentfutureforestmanagementscenarios
involvingapotentialincreaseordecreaseoftheharvestedtimber,orpotentialincreaseordecrease
of subsidies for forestprotection, combinedwithvariouspossible changes in local consumption
patterns,mighthaveimpactonboth“internal”(local)and“external”(non-local)forestfootprints.
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INTROdUCTION

Ithasbeenestimated thatby theyear2007humanitywasconsuming1.5 times the resources that
theearthhadproducedinasingleyear(Ewingetal.,2010).ModerateUNscenarios,involvinglow
populationgrowthandsmallimprovementsindiet,suggestthatby2050wewillrequiretwoEarthsto
supportusoverthelongterm(Ibid).Internationaltradeisplayinganincreasingroleintheriseofglobal
consumption.Ingeneral,ascountriesgaininwealththeydecreasetheirrelativerelianceondomestic
resourceextraction,whileincreasingtheiroverallconsumptionandrelianceonforeignimports.

Theconceptofaglobal“footprint”hashelpedtomeasureandquantifythisshifttowardsexport
dependence,bytranslatingallconsumptionintostandardizedglobalunits.Forexample,Wiedmann
etal.(2013)define“materialfootprints”(MF)1intermsoftheglobalallocationofrawmaterials
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extractedtoproduceendproducts.Theyfindthatwithevery10%increaseingrossdomesticproduct,
theaveragenationalMFincreasesby6%(Wiedmannetal.,2013).

Giventheglobalnatureofproductionandconsumption,“sustainable”landuseplanningrequires
considerationofglobalfootprints,sincedecisionstoproduceorconsumelocallyservetoreduce,
replaceordisplaceimpactselsewhere.Area-basedmeasuresofglobalfootprintprovideperhapsthe
mostintuitivemethodtolinkthefootprintconceptwithlocallanduse.Theseincludeconceptssuch
as“ecologicalfootprints”and“forestfootprints”thattranslateconsumptionintostandardizedunits
knownas“globalhectares”.The“ecologicalfootprint”measureshumanappropriationofecosystem
productsandservicesintermsoftheamountofbioproductivelandandseaareaneededtosupplythese
services(Wackernagel&Rees1996).Sixlandusetypesareconsideredinthiscalculation:cropland,
grazingland,fishingground,forestland,built-upland,andcarbonuptakeland2(Ewingetal.2010).
Table1outlinestheWackernagelandReesformulaforcalculatingfootprints(Wackernagel&Rees
1996,Wackernageletal.,2004,Nieetal.,2010).Thedegreetowhichfootprintsaresustainable
depends,inpart,ontheoverallcapacityofthelandtosupportthem.Wackernagel&Rees(1996)
havecoinedtheterm“biocapacity”torefertothebiosphere’sabilitytomeetthehumandemandfor
materialconsumptionandwastedisposal.

Theabovedetailsonglobalecologicalfootprintshighlightthecurrentexcessandinequalityof
globalconsumption,aswellastheincreasingrelianceoninternationaltrade.Therelationshipbetween
theseoverallpatternsandforests,however,isquitecomplex.Currently,theleadingglobaldriverof
forestlossistheexpansionofcommercialagricultureintropicalcountries,andEUconsumptionplays
asignificantroleinsupportingthisexpansion(Cuypersetal.,2013).Inthisregard,itistheEU’s
productionandconsumptionofagriculturalproducts,andtoalesserextent,biofuels,thatexertsthe
greatestimpactonglobalforests.Wesuggestthatparticipatoryforestlanduseplanningcanserveas
onevenueforgeneratingdiscussionamongforeststakeholdersaboutthesecross-sectorallinkages
andhowEUcountriesandcommunitiesmightbestaddressit.

Ofmoredirectrelevancetotheforestsector,tradeinwoodproductsplaysasignificantrolein
globalforestdegradation(Cuypersetal.,2013).Foresttradecanalsobecomparedrelativelyeasilywith

Table 1. The footprint equation
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where:

  •EF (Ecological Footprint):Ameasureofhowmuchareainglobalhectares(gha)ofbiologicallyproductiveland
andwateranindividual,populationoractivityrequirestoproducealltheresourcesitconsumesandtoabsorbthewaste
itgenerates,usingprevailingtechnologyandresourcemanagementpractices(measuredinglobalhectares)(global
hectare:aproductivityweightedareausedtoreportboththebiocapacityoftheearth,andthedemandonbiocapacity
(theEcologicalFootprint).

  •Yi (Yield Factor in tonnes/ha):Afactorthataccountsfordifferencesbetweencountriesinproductivityofagiven
landtype.

  •Pi +Ii-Ei (Consumption in tonnes of the wood products (i) category):Forthisstudyitusedtheapparent
consumptionwhichcalculatedas“productionplusimports(Itincludesimportsforre-export)minusexports(Itincludes
re-exports)asFAOdefines(FAO,2010).

  •ΣRj (Equivalence Factor in gha/ha):Aproductivity-basedscalingfactorthatconvertsaspecificlandtype(such
ascroplandorforest)intoauniversalunitofbiologicallyproductivearea.jisoneofthesixspecifiedcategoriesof
ecologicalproductiveland.e.g.Forforestlandandfortheyear2005is1.33(WWF,2008).

Source: (Global Footprint Network 2012)
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domesticforestproductionregardingitscontributiontoforestfootprints.Hence,wewillconcentrate
ourfootprintanalysisonwoodproductionandconsumption.

Consistentwiththislogic,Wackernagel&Rees(1996)havedefinedforestfootprintsandforest
biocapacityintermsoftimberproduction,consumptionandtrade.Fromthisperspective,theworld’s
totalforestfootprintislessthanhalfofthebiocapacityofitsforestlands(GlobalFootprintNetwork,
2013).However,allthistellsusisthatthetotalquantityofforestproductsharvesteddoesnotexceed
themeanannualincrement,i.e.thegrowth,oftheworld’swoodsupply.Ittellsusnothingaboutthe
qualityofthisfootprint.Thatis,itdoesn’ttellushowthewoodwasharvested,whobenefitedfromit,
andwhattheimpactswereonlocalcommunities,biodiversityandotherecosystemservices.Forests
areclearlyvaluedformorethantimber,sowemakenoclaimsastothe“sustainability”ofcurrent
levelsofforestproductconsumption.Rather,weviewtheassessmentoffootprintsizeorquantity
asanimportantfirststepinconsideringconsumptionwithinthecontextofplanetary,nationalor
ecosystem-levelboundaries.

ThemainfocusofthisstudyistoanalyzetheforestfootprintsandbiocapacitiesoftenEuropean
countries that were included as case studies in the EU-funded project ‘INTEGRAL’, a project
exploringfuture-orientedintegratedmanagementofEuropeanforestlandscapes3.Themajorityof
theINTEGRALprojectwasfocusedonthedevelopmentoffuture-orientedscenariosandpolicy
back-casting for sustainable forest management within selected forest areas in each of the case
studycountries.Thefootprintanalysisincludedinthispaperservestosituatetheselocally-oriented
INTEGRALcasestudies intoglobalcontext. Inparticular, itexamineshowaglobalperspective
mightinfluencethedefinitionofwhatissustainablelocalforestpractice.Sincetheforestrycontexts
intheINTEGRALcasestudieswerehighlydiverseaswellashighlyinterdependent,thisanalysis
alsodrawsontheINTEGRALcasestudyscenariostoexplorewaystoaddressthisinterdependence.
Forthispropose,woodtradeandfootprintinformationareillustratedinordertosupportdecision
makinginfuturesustainableforestmanagementinEU.

MATERIAL ANd METHOdS

ThispaperdrawsonthetencasestudyscenariosdevelopedaspartoftheINTEGRALproject.
Keyfactorslike‘Policies,lawsandregulations’,‘Forestownershipstructure’,‘Timbermarkets’,
‘Bioenergymarkets’and‘Subsidies’,andtosomeextent‘Non-woodecosystemgoodsandservices’,
arelikelytobethemostinfluentialfactorsshapingfutureforestmanagementinEurope(Sotirov
et al., 2014). Based on these key factors, forest stakeholders in twenty landscape case study
areasintenEUcountries4developedarangeoffuturescenarios(next25-30years)toexplorethe
implications of different management priorities. Scenarios are presented as “Green values” in
Sweden,“Romanticnature”intheNetherlands”and“Ecology”inLithuania.Thelatterscenarios
arepresentedas“Production++”inSweden,“liberalfuture”intheNetherlandsand“Maximum
potentialbenefit”inBulgaria.

Thispaperexaminestheimplicationsofecologicalversusproduction-orientedscenariosfor“internal”
and“external”forestfootprintsusingquantitativemethodstocollect,organize,interpretandpresentdata.
ThedataaboutconsumptionofwoodproductswerereceivedfromFAOSTAT(2014)databaseandthe
primarydataforthefootprintfigureswerereceivedfromtheGlobalFootprintNetwork(2013).Wethen
presentacasestudyfromtheNetherlands(South-EastVeluwe)todiagrammaticallyandquantitatively
illustratetherelationshipbetweendifferentstakeholderscenariosandglobalforestfootprints.

Results
The Quantity of EU Production, Trade and Consumption
Europeisamajorproducerandtraderofforestproducts.OverhalfofEurope’sforestsaredesignated
forproduction–amuchhigherpercentagethantheglobalaverageof32percent(FAO,2006).The
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regionaccountedforalmostone-thirdofglobalproductionin2006andnearlyhalfoftheworld’s
tradeinforestproductswithimportsofUS$158billionandexportsofUS$184billion(FAO,2006).
Figure1andFigure2presentEU(28)forestproductsproduction,exportsandimportswithinthe
categoryForest products+ (FAOSTAT,2014).Thegraphshighlight how theEUas awhole is
currentlyproducingalargepercentageofthewoodproductsitconsumes,butisalsoanimportant
tradingpartnerwithnon-EUcountries.

Intotal,EUproductionofproductsthatmeasuredincubicmeters(cum)(Figure1),including
roundwood, sawnwood,veneerand fiberboard, fluctuated from423millioncum in2009 to528
millioncumin2007.Incontrast,theimportsandexportsfluctuatedatlowerlevels.Theimports
rangedfrom128millionin2009to159millionin2006,andtheexportsfrom113millionin2001to
151millionin2007.Productionmeasuredintonnes(Figure2),includingpulpandpaperproducts,
increasedduringtheexaminedperiod.Theproductionbegantoincreasefrom170milliontoalmost
200millionin2007,followedbyashortdecreasein2009(174million)andfinallyreachedtheamount
of193millionin2012.Parallelincreaseswereobservedinimportsandexportswithasmalldip
around2009,2008.However,theriseinexportsofpulpandpaperproductshasbeengreaterthanthe
riseinimports.Inregardtofutureprojections,theEFSOS(EuropeanForestSectorOutlookStudy)
modelhighlightsageneraltaperingoffofgrowthinwoodproductsconsumptioninWesternEurope
combinedwithongoingdynamicgrowthinEasternEuropeanmarketsthrough2020,asthesemarkets
continuetomature(Kangas&Baudin2003).IntermsofnetEU/EFTA5consumption,thegreatest
increasewillbeinpaperandpaperboard,risingtonearly122millionmetrictonnesin2020from
almost77millionmetrictonnesin2000.Theyreportedthatin2000theconsumptionofsawnwood
wasapproximately90millioncumandwillbeover106millioncumin2020.Theconsumptionper
capitaofwood-basedpanelswillfollowthesametrend,from44millioncumapproximatelyin2000
toover63millioncumin2020.Jonsson(2012)mentionedthataccordingtoEFSOSII(UNECE/FAO,
2012)theaverageannualgrowthrateofconsumptioninEU/EFTAcountriesusingA1scenario(a
futureworldofveryrapideconomicgrowth)fortheperiod2020-2030wouldbe1%forsawnwood,
2%forpanelsand1,9%forpaperandpaperboard.Additionally,usingtheB2scenario(moreemphasis

Figure 1. EU (28) forest products trade in cum. (Chips and particles, Hardboard, Insulating Board, MDF, Other Indust Roundwd(C), 
Other Indust Roundwd(NC), Particle Board, Plywood, Sawlogs+Veneer Logs (C), Sawlogs+Veneer Logs (NC), Sawnwood (C), 
Sawnwood (NC), Veneer Sheets, Wood Residues).
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isonlocalsolutionstoeconomic,social,andenvironmentalsustainability)theabovepercentagesare
0,5%,0,9%and0,9%respectively.

Buongiornoetal.(2012)madeonemorelong-rangestudywithprojectionsobtainedwiththe
GlobalForestProductsModelGFPM(Buongiornoetal.,2003,updatedinBuongiorno&Zhu,2011)
givinganoutlookfor2030and2060fortheworldforestandforestindustriesunderdifferentscenarios.
Thosescenariosconcernedthefutureofpopulation,theGDPgrowth,theenergyuse,thelanduse
changesandfinallytheresourceavailability.AccordingtotheScenarioB2(mediumfuturechanges
oftheabove)itcouldbecalculatedthatthesawnwoodconsumptionofEU(25)willremainatthe
levelsof100millioncumin2030andadecreaseatapproximately95millioncumwilltakeplacein
2060.Inaddition,theestimationofthesumofconsumptionofnewsprint,printingandwritingpaper,
andotherpaper+paperboard(sameasthepaperandpaperboardreportedbyKangas&Baudin,
2003)asatotalwillreachtheamountofapproximately100millionmetrictonnesin2030and114
milliontonnesin2060.TheEU(25)alsoexpectedtokeepthelevelsofwood-basedpanels(plywood,
particleboardandfibreboard)consumptionatalmost62millioncumin2030andapproximately60
millioncumin2060.Similartrendsarereportedinotherstudieswithlongtermprojectionsforthe
forestsector,suchasthesuccessorEFSOSII(UNECE/FAO,2012),FAOGlobalForestProducts
OutlookStudy(Zhuetal.,1998)andETTSV(Baudin&Brooks,1995).TheEU/EFTAisalso
expectedtoincreaseitsproductionandexportsacrosstheseproductgroups.Inotherwords,emerging
economieswillplayanincreasingroleinbothforestproductproductionandconsumption.Insum,
fromtheperspectiveofglobalfootprints,sustainableforestproductionandconsumptionhasbecome
anincreasinglyinternationalquestion.

The Total Footprint Calculation for Forest Products
AccordingtotheGlobalFootprintNetwork(2013)theEU’spercapitaforestecologicalfootprint
(FEF)ismorethantwicethatofdevelopingcountries,andequalstheequivalentofroughly64%ofits
percapitaforestbiocapacity.However,asillustratedbyourcasestudycountries,thereisconsiderable
variationwithintheEUbothintermsoffootprintandforestbiocapacity(Figure3).Figure3highlights
majorvariationintheinternalsurplusorovershootintheforestfootprintofEUcountries,rangingfrom

Figure 2. EU (28) forest products trade in tonnes. (Dissolving Wood Pulp, Mechanical Wood Pulp, Newsprint, Other Fibre Pulp, 
Other Paper+Paperboard, Printing+Writing Paper, Recovered Paper, Wood Pellets, Wood Charcoal, Semi-Chemical, Wood Pulp).
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theNetherlandswhoseforestfootprintisover700%ofitsforestbiocapacity,tocountrieslikeFinland
andSwedenwhoconsumeronlyasmallfractionoftheirforestbiocapacity.If,ontheotherhand,one
comparescountries’forestfootprintspercapitawithglobalaveragebiocapacitypercapita,thenthe
resultslookquitedifferent.Figure4presentstheseresultsforthecasestudycountries.Inthiscase,
LithuaniaandSwedenleadwiththehighestpercapitaforestfootprintsinabsoluteterms.Perhapsthe
mostimportantmessagetotakefromFigure3and4togetheristheneedtoconsiderbothlocaland
globalcontextswhenassessingforestsectorimpacts.Thesustainabilityofacountry’sconsumption
levelsdependsonmanyfactors,includingtheenvironmentalandsocialcostsandbenefitsoflocal

Figure 3. Forest footprint per capita as percent of a country’s per capita forest biocapacity (the line highlights the 100% threshold). 
Source: Global Footprint Network, 2013. National Footprint Accounts, 2011 Edition.

Figure 4. Forest footprint per capita for INTEGRAL case study countries compared to global average (bottom line) and global 
biocapacity (top line). Source: Global Footprint Network, 2013. National Footprint Accounts, 2011 Edition.
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woodproductionversusothersubstitutableproducts.Forexample,itmayberelativelysustainable
foracountrylikeSwedenthatisrichlyendowedwithforestresourcestoconsumemorewoodper
capitathanPortugal.

AshighlightedinFigure3bellow,thecasestudycountriesvaryconsiderablyinthebalanceof
theirpercapitaforestfootprintsandbiocapacity.Ingeneral,thosecountrieswiththegreatestdomestic
overshootarethosewithlowpercapitaforestarea—includingmostnotablytheNetherlandsand
Ireland.ThesedifferingforestendowmentsinturnhavestimulatedhighlevelsofinternalEUtrade
reflectingtheinterdependenceofEUforestfootprints.Forexample,Swedenreportedlyexports69%
ofitssawnwoodproduction,withtopimportersincludingGreatBritainandGermany(Edwardset
al.,2013).Likewise,26%ofSwedishpulpand88%ofSwedishpaperproductionisexportedand
theleadingmarketsareGermany,GreatBritain,ItalyandFrance(Ibid).Intra-EUtradewasalso
identifiedasimportanttotheemergingeconomiesofBulgaria,LithuaniaandSlovakia.However,
intheselattercasestudycountries,EUandAsianmarketsforunprocessedwoodcombinedwith
relativelylowtechnicalcapacitiesattheforestandmilllevelsarereportedlyreducingtheirability
tomaximizethevalueofthistradeaswellasdeveloptheirowninternalprocessingcapacities(e.g.
Paligorovetal.,2013).

The Quality of the EU’s Forest Footprint
Inthissection,theinternationaldimensionsofforesttradearehighlightedinorderthatlocal
stakeholdersmayconsiderforthemselveswhatqualityofinternalandexternalforestfootprint
iscoherentwiththeirvalues.Furthermore,thissectionfocusesonidentifyingsomekeyissues
relatingtotheenvironmentalandsocialqualitiesoftradedwood.Inparticular,itconsidersthe
countriesoforiginoftotalwoodproductsandbyproducttype,anddiscussestheimplications
thisholdsforsustainability.Thisanalysisofimplicationsisfarfromexhaustive,butisintended
toillustratehowstakeholdersmightadoptaglobalperspectiveontheenvironmentalandsocial
issuesofimportancetothem,includingthosetheymayidentifyinfutureorientedscenario-
buildingprocesses.

Theassessmentofwhetherinternationallytradedwoodproductsare“sustainable”isclearlya
complexendeavor,andonethathasfueledagrowingbodyofresearch(e.g.Buonocoreetal.,2014;
Mayeretal.,2006;ForestTrends,2013).Forestpracticesvaryconsiderablynotonlyamongcountries
andovertime,butwithineachcountryandamongdifferentproductsandsupplychains.

Nevertheless,a simpleanalysisof trade flows that identifiescountriesoforigincanhelp to
identifykeyrisksinthesupplychain.Itiswellknown,forexample,thatforesttenureanduserights
areunresolvedordisputedacrossmuchofthedevelopingworld,andhencewoodoriginatingfrom
theseregionsmayhavebeenproducedinviolationoflocalrights.Internationaldemandfortimber
can further incentivize appropriation of forest resources from local communities, leaving them
withoutaccesstoorbenefitfromlocalforestgoodsandservices.Theenvironmentalimpactsofforest
productionandharvestalsovariesconsiderablyamongdevelopedaswellasdevelopingcountries
e.g.(McDermottetal.,2010).

Origins (Trade Flows) of Forest Products Across All Categories
With the enlargement of the EU in 2004 and 2007, illegal logging has become a problem for
internationaltradewithintheEU,particularlyaffectingsomeofthenewMemberStates.Themarket
shareofthisintra-EUtradefromsuspicioussourceshasbeenestimatedatsomewherebetween6%
and8%(WWF,2008).

InregardtotheEUtradeofwoodproductswiththerestoftheworld,anestimated82%ofthe
valueofthistrade(includingfurniture)comesfromcountrieswith“highrisk”ofillegallogging
(ForestTrends,2013).ThispercentagevariesbyEUmemberstate,reflectinginpartthecountry’s
relativerelianceonwoodproductimportsandtheirroleinintra-regionaltrade.Theleadingimporters
ofhighriskwoodaretheUK,Germany,France,Italy,theNetherlandsandBelgium.TheUKhas
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historically imported the largestestimatedquantitiesof illegal timber,while theNetherlandshas
servedasaleading“first-placer”orconduitofillegaltimberdestinedforelsewhereintheEU(WWF,
2008).Acrossallofthesecountries,importsofillegaltimberdroppedsignificantlyin2008,duein
alargeparttotheglobalrecession(Lawson&MacFaul,2010).ItispossiblethattheEU’slegality
initiativessuchastheEUTimberRegulationmaybehavingsomeeffect,butitistooearlytodraw
conclusionsinthisregard.Figure5presentsthecountriesoforiginofthesehigh-riskproductsand
theaveragevolumesofselectforestproductsimportedfromthesecountriesintotheEU,overthe
period2000-2013.

ThebiggestportionofEU(27)importsofforestproducts(HS44)fortheperiod2000-
2013, on average, is from the former Soviet Union, totaling 138 million cum. The second
largest region of origin is East Asia which provided 78 million cum average for the same
period.ThesearefollowedbySouthAmerica(35millioncum),therestofEurope(31million
cum),NorthAmerica(24millioncum)andSub-SaharanAfrica,SouthEastAfricaandothers
withsmallerquantities.

Fortheaboveproductcategories,Russiahasrecentlyemergedastheleadingsourceofillegal
woodimportedintotheEU.Thiswoodismostlyintheformofroundwood,butalsoincludesprocessed
products.ThemainimporterofRussiantimberamongtheEUcountriesisFinland.Nearlyhalfof
all(legalandillegal)EuropeantimberimportsfromRussiaarriveinFinland,mainlytobeprocessed
intopulpandpaperandthenexportedtootherEUstates(WWF,2008).

Figure 5. EU (27) forest products* imports (average) and origin regions for the period 2000-2013. [USDA Foreign Agricultural 
Service, 2014] * Includes forest products listed under Chapter 44 “wood and wood products” of the Harmonized System (HS) of 
Commodity Classification. This includes some secondary processed wood products (SPWP), such as builder’s joinery, but does 
not include pulp and paper products (HS 47-49) or furniture (HS 94).
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Theothermajor“highrisk”regionsoforiginincludeEastandSouthEastAsia,SouthAmerica
andAfrica.Theseregionsarediscussedinthefollowingsectionson“tropicalwood”and“secondary
processedwoodproducts(SPWP)”.

Tropical Wood
Tropicalforestlossanddegradationhasbecomeanissueofmajorglobalconcern(e.g.McDermott,
2014).Timberharvestisnotthemajordirectdriverofthislosssinceharvestedareasaregenerally
capableofregrowth,butmarketsfortropicaltimbercanplayaroleinfinancingroad-buildingand
otherinfrastructurethatinturnfacilitatesconversiontoagricultureorotherlanduses(e.g.Meyfroidt
etal.,2010;Geist&Lambin,2002).AconsiderationoftropicaltimberimportstotheEUtherefore
shedssomelightonwheretheEUcouldbeplayingeitherapositiveornegativeroleinpromoting
sustainableforestry.Figures6and7presenttheEUimportsoftropicalwoodintonnesandvalue.

Basedonbothvolumeandvalue,Indonesia,Malaysia,CameroonandGabonareallleading
sourcesoftropicalwoodproducts(HS44)fortheEUasawhole.Allofthesecountriesareknown
tofaceseriouschallengesingoverningforesttrade,althoughestimatingtheprecisenatureandextent
ofthesechallengesisitselfverydifficult.Survey-basedestimatesofillegalloggingasapercentof
productionrangefrom40-61%inIndonesia,59-65%inCameroonand14-25%inMalaysia(Lawson
&McFaul,2010).

Intotal,primaryprocessedtropicalwoodproductsrepresentonlyasmallportionoftheEU’s
totalwoodtrade.However,theimpactofthistradeonthehostcountriesdependsalsoontherelative
roletheEUplaysamonginternationalimporters(Figures8,9,10).

TheleadingdestinationsofthetopprimarytropicalwoodproductsfromIndonesiaareJapan,
China,andtheUSA(Figure8).

Figure 6. EU (28) tropical wood import weights (average) and origin countries for the period 2000-2012. [Source: EUROSTAT, 2014]*.
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Figure 8. Top five importers of primary wood products from Indonesia, 2010 Source: (ITTO, 2011)

Figure 7. EU (28) tropical wood import value (average) and origin countries for the period 2000-2012. [Source: EUROSTAT, 2014] 
* * Includes all tropical wood products listed under Chapter 44 “wood and wood products” of the Harmonized System (HS) of 
Commodity Classification.
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ChinaistheleadimporterofprimarytropicalwoodproductsfromCameroon(Figure9),followed
byfourdifferentEUcountriesincludingtheINTEGRALcasestudycountriesofFrance,Italyand
theNetherlands.

TropicalwoodfromBrazil(Figure10)issourcedfromtheBrazilianAmazon,thehistorical
leaderintropicalforestlossandaregionstillexperiencingmajorproblemswithillegalloggingand
forestdegradation(e.g.Matricardietal.,2013).ThecasestudyFranceisaleadingbuyeroftropical
plywoodfromBrazilwhiletheNetherlandsisthefourthlargestbuyerofBraziliantropicalsawnwood.

Insum,Figures8,9,10revealmajorvariationintherelativeimportanceoftheEUasadirect
tradingpartner.However,aswillbediscussedinthenextsection,asignificantportionofthetropical
woodimportedintonon-EUcountriesmaybereprocessedandsoldbacktotheEUasSecondary
ProcessedWoodProducts(SPWP).

Secondary Processed Wood Products (SPWP)
Secondaryprocessedwoodproducts(SPWP)areforminganincreasinglylargepercentageofglobal
trade,reflectingthetrendindevelopedcountriestowardsimportinggoodsmanufacturedelsewhere,and

Figure 9. Top five importers of primary wood products from Cameroon, 2010, Source: (ITTO, 2011)

Figure 10. Top 5 importers of primary wood products from Brazil, 2010, Source: (ITTO, 2011)
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thusoutsourcingtheassociatedecologicalfootprint(e.g.Wiedmannetal.,2013).SPWPcoversawide
rangeofmanufacturedgoods,includingwoodenfurnitureandparts,builder’sjoineryandwoodwork
(e.g.windows,doorframes,etc.),woodencrates,etc.By2020SPWPareexpectedtosurpasspulpand
paperastheleadingtradedproduct,totalingsome40%ofallinternationallytradedforestproductsby
value(ACPWP,2007).ThelargestcategoryofSPWPisfurniture,whichwasvaluedgloballyatUS
$450billionin2012(UNECE,2013).Furnitureproductioninemergingmarketeconomiesisgrowing
atarateof18%peryear,andChinaiscurrentlytheworld’slargestfurnitureproducer[ibid].

ThemajorityoffurnitureconsumedintheEUisEuropean-made,andGermany,Italy,theUK,
PolandandFrancearetheleadingproducers(ITTO,2013).However,theEUhasasignificantglobal
impactasthelargestinternationalbuyeroffurniturefromChina(McDermottetal.,2009)anda
majorimporterfromVietnam,Indonesia,Malaysiaandotherdevelopingcountries(ITTO,2013).

Finishedproducts–andespeciallyrelativelycomplexproductassemblagessuchasfurniture–
mayhaveverycomplexsupplychains.Forexample,asinglelivingroomcouchmaycontainmultiple
parts,bothvisibleandhidden,sourcedandmanufacturedwithinawiderangeofcountries.Allof
thesefactorsmakeitchallengingtoconsiderboththequantityandthequalityoftheenvironmental
andsocialfootprint.

Nevertheless,existingknowledgeofglobalsupplychainsisadequatetobegintoassesstherisks
involvedinimportedSPWP.Forexample,researchhasrevealedthatalargeportionofthefurniture
madeinChinaincludeswoodfromimportedfromregionsfacingmajorgovernancechallenges,such
aseasternRussiaandSoutheastAsia.Accordingtoaglobalstudyofwoodtradefromsixpriority
ecoregions worldwide, China is the largest buyer of hardwood logs from four of these regions,
includingtheAmur(intheRussianFarEast),theCongoBasin,centralBorneo,andtheMekong
region(includingMyanmar,CambodiaandLaos)andmanyoftheselogsareprocessedtoproduce
furnituresoldtotheEUandUS(McDermottetal.,2009)(seeFigure11).

Insum,thefootprintqualityoftheEU’simportedSPWPisanissueofsignificantconcern.At
thesametime,recentprojectionssuggestthequantityofthatfootprintisalsolikelytogrow,aswill
thepercentageofthatgrowthsuppliedbyemerging,highrisksources(ACPWP,2007).

Case Study Contexts
AshighlightedinFigure2above,thecasestudycountriesvaryconsiderablyinthebalanceoftheir
percapitaforestfootprintsandbiocapacity.Ingeneral,thosecountrieswiththegreatestdomestic

Figure 11. Top export pathways of tropical raw logs. Grey: top tropical log trade, Black: Top furniture trade. Source: (McDermott 
et al., 2009).
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overshootarethosewithlowpercapitaforestarea—includingmostnotablytheNetherlandsand
Ireland.ThesedifferingforestendowmentsinturnhavestimulatedhighlevelsofinternalEUtrade
reflectingtheinterdependenceofEUforestfootprints.Forexample,Swedenreportedlyexports69%
ofitssawnwoodproduction,withtopimportersincludingGreatBritainandGermany(Edwardset
al2013).Likewise,26%ofSwedishpulpand88%ofSwedishpaperproductionisexportedandthe
leadingmarketsareGermany,GreatBritain,ItalyandFrance(Ibid).Intra-EUtradewasalsoidentified
as important to theemergingeconomiesofBulgaria,LithuaniaandSlovakia.However, in these
lattercasestudycountries,EUandAsianmarketsforunprocessedwoodcombinedwithrelatively
lowtechnicalcapacitiesattheforestandmilllevelsarereportedlyreducingtheirabilitytomaximize
thevalueofthistradeaswellasdeveloptheirowninternalprocessingcapacities(e.g.Paligorovet
al.,2013).TheIrishcasestudy,incontrast,reportspositiveimpactsfromEUtrade.Inthiscase,EU
demandforwoodfromthegrowingplantationbasehashelpedcompensateforthedropindomestic
demandthatresultedfromthecrashinbuildingconstructionbroughtonbyglobalrecession(Bonsu
&Dhubháin,2013).Intra-EUwoodtradeisnotonlyimpactingforesteconomies,buttheirecologies
aswell.TheEasternEuropeancasestudiesinparticularnoteproblemswithexcessive,destructive
and/or illegal forestharvestpracticesdriven inpartbygrowing internationaldemand for timber
(Brukasetal.,2013,Paligorovetal.,2013).Meanwhile,inFranceandPortugaltheinternational
competitivenessofeucalyptandNorthernspruceandfir,combinedwithrecenthurricanedamages
andfires,arecontributingtothelossorconversionofonce-profitablemaritimepineforests(Sergent
etal.,2013,Sottomayoretal.,2013).Thegrowinginternationalmarketforbiofuelsisalsoseenas
impactingforestpractices inmanycasestudycountries,althoughthere isnoclearconsensuson
howitwilldoso.Forexample,stakeholdersinItalyvariablyviewgrowthindemandforbiofuels
asapotentialenvironmentalthreatthatwilldriveintensifiedforestproduction,orasanincentiveto
“clean”theforestthroughthinningandtheremovalofdeadwoodwhichwillhelppreventforestfires
(Pettenellaetal.,2013).Insum,theforestrycontextsintheINTEGRALcasestudiesarenotonly
highlydiverse,butalsohighlyinterdependent.Thefollowingsubsectionexploreswaystoaddress
thisinterdependenceintheprocessoffuture-orientedscenariobuilding.

Case Study Scenarios
The followingFigure12andFigure13drawon theSoutheastVeluwe (Netherlandscase study)
scenarioasanexample toexplorehowonemightexamine the implicationsofecologicalversus
production-orientedscenariosfor“internal”and“external”forestfootprints.“Internalfootprint”in
thiscontextreferstotheextentoftheirlocalimpactsonforestbiocapacity,while“externalfootprint”
referstothedisplacementofthisimpactelsewheretootherwatersheds,regionsand/orcountries.As
illustratedinFigure12,the“Romanticnaturefuture”scenarioinvolvessubsidizingforestprotection,
strongpublicinterestinprotectingnon-timberforestvaluesandmatchingpublicpoliciesalongwith
littledevelopmentofthetimbersector.Thiswouldlikelylead,inturn,todeclineintimberproduction
andadecreaseintheinternalforestfootprint.Theimpactofdifferentscenariosonexternalfootprints
woulddependonwhethertherewereanycorrespondingchangesinlocaldemandfortimberproducts.
Ifdemandremainsatcurrentlevels,thenrelianceonimportswouldincreasetoaccommodatethe
shortfallleadingtoanincreaseinexternalfootprints.If,however,localdemandforwoodproducts
decreasedanamountequivalenttothedropinlocalproduction,thentheexternalfootprintwould
remainstable.Theabove“Liberalfuture”scenario(Figure13)contrastswiththe“Romanticnature
future”scenario.Heresubsidiesforforestprotectiondecreasewhichincreasespressureonforest
owners togenerate incomefromforestlands.At thesame time,an increasinglyurbanizedpublic
losesinterestinrecreationandnatureprotectionandtheprofitabilityoftimberharvestisenhanced
bylowermanagementcostsandhighertimberprices.Allofthesefactorscontributetoanincrease
intimberharvestresultinginalargerinternal(local)forestfootprint.AswiththeRomanticnature
futurescenario,theimpactthishasonexternalfootprintsdependsonchangesinconsumerdemand.
Ifdemandisstable, thenitcouldleadtoadecreasein importswhichwouldreducetheexternal
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footprint.Iflocaldemandincreasedequallywithincreasesinproductionthanrelianceonimports
wouldremainstable.

Theissueofenergyimpactsisalsorelevanttothecasestudyscenariosinregardstotheirtreatment
ofbiofuelproduction.Infact,anumberofdifferentEuropeancasestudyscenariosincludetrendsin
fuelwoodandbiofuelsasamajordefiningelement.Biomassproductioninthesescenariosisoften

Figure 12. Driver Scenario - Romantic nature future (Southeast Veluwe, Netherlands)

Figure 13. Driver Scenario - Liberal future (Southeast Veluwe, Netherlands)
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associatedwithmoreintensivemanagementandshorterrotationforestry.Insomescenariosanincrease
inintensivebiofuelproductionisassociatedwith“utilitarian”orproduction-orientedfutures(e.g.in
the“Utilitarianfuture”scenarioinSoutheastVeluwe,Netherlands)whileinothersbiofuelproduct
iscombinedwithstrictset-asidesfornatureconservationand/orcarbonstorage.(e.g.intheClimate
changemitigationscenarioinSuvalkija,Lithuania).Assessingthefootprinteffectsofthesedifferent
biofuelscenariosisacomplexandcontroversialendeavourwhichrequiresevaluatingtradeoffsfor
biodiversityandotherforestvaluesaswellascalculatingglobalforestandcarbonfootprints.This
againhighlightstheneedforfurtherresearch.

dISCUSSION ANd CONCLUSION

As our world becomes increasingly globalized, decisions about forest and land use in
onepartof theworldhaveincreasinglygreater impactselsewhere.Theconceptofglobal
footprintsprovidesonetoolforlocalforeststakeholderstobegintothinkabouttheimpacts
oftheirlocaldecisionsacrossscales.Thisincludesquantitativecalculationswhichcanbe
appliedatvariousscalestocompareapparentconsumptionofforestproductstotheearth’s
“biocapacity”tosupplythoseproducts.Likewise,similarcalculationscanbemadetoassess
“carbon footprints” based on the amount of “uptake land” required to supply the energy
consumedinproducing,transportingandtradingproducts.Asweillustratedintheprevious
section, it is then a relatively straightforward matter to link these quantitative footprint
conceptstothescenarioscreatedbythecasestudystakeholders.Thelastfiguresprovide
agraphicillustrationofhowscenariosinvolvinganincreaseordecreasetimberinharvest,
combined with various possible changes in local consumption patterns, might together
affectboth“internal” (local) and“external” (non-local) forest footprints.Theconceptof
“footprint”, however, can alsobe interpretedmorebroadly to extendbeyondbiocapacity
andcarbontoencompassalloftheforestvaluesidentifiedbyforestrystakeholders.Forthis
purpose,theconceptof“footprintquality”fortheidentificationofthesourcesofEUforest
products is really important in termsofconsumptionandsustainableforestmanagement.
Fully“integrated”forestplanningandscenarioprocesseswouldinvolvenotonlyidentifying
what values are locally important but considering how those values might be coherently
promotedatnational,EUandglobalscales.

Theanalysisoftheinternationalwoodtradehighlightshowsignificantquantitiesofwood
productstradedandconsumedwithintheEUoriginatefromcountrieswheretherisksofillegal
orunsustainable loggingarehigh.Thus theecologicalandsocial impactsofbuyingacubic
meterofwoodfromthesesources,i.e.the“quality”ofthefootprintthisgenerates,maybequite
differentfromacubicmeterofwoodproducedlocally.Forexample,easternRussiaisaregion
withrelativelyhighratesofillegaland/orunsustainableloggingandisalsoamajorsourceof
primaryprocessedwoodfortheEU.Likewise,SecondaryProcessedWoodProducts(SPWP)
are increasingly sourced fromChina, andmuchof thewoodused toproduce theseproducts
originates ineasternRussianandhighrisktropicalcountries.Thusdecisionstoreducelocal
production,withoutaconcurrentdecreaseinlocalconsumption,couldcontributetoanincrease
inrelianceonhighriskimportswithanetnegativeimpactonsustainability.Whiletheconcept
of“footprintquality”thushelpscallattentiontotheglobalsignificanceoflocalactions,thereis
needforfurtherresearchtoinformlocalstakeholdersabouttheprecisenatureoftheirexternal
impacts.Forexample,researcherssuchasLindneretal. (2010)areexploringmethodologies
thatintegrateawiderangeofsocial,environmental,andeconomicvariablesandenergyuseto
assesstherelativeimpactsofdifferentwoodsupplychains.On-goingresearchisalsoneededto
informconsumersandconsumingcountrieshowtheymighttransformtheirconsumptionpolicies
andpracticesinwaysthatsupportimprovedforestgovernanceworldwide(e.g.Lesniewska&
McDermott, 2014). A modern decision support system could surly be based on this kind of
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analysis giving attention to variables related to the stakeholders or to the consumers. Given
predictionsofever-increasingglobalizationandrisingglobalconsumption,theneedforfurther
researchofthiskindislikelytogrowever-largerandmoreurgentovertime.
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