
DOI: 10.4018/IJAEIS.2019010102

International Journal of Agricultural and Environmental Information Systems
Volume 10 • Issue 1 • January-March 2019


Copyright©2019,IGIGlobal.CopyingordistributinginprintorelectronicformswithoutwrittenpermissionofIGIGlobalisprohibited.



21

Incorporating a Global Perspective 
Into Future-Oriented Forest 
Management Scenarios:
The Role of Forest Footprint Analysis
Panagiotis P. Koulelis, University of Oxford, School of Geography and the Environment, Environmental Change Institute, 
Oxford, UK

Constance L. McDermott, University of Oxford, School of Geography and the Environment, Environmental Change 
Institute, Oxford, UK

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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