C ette thèse n9est ps uniquement l9÷uvre d9une seule personneF xomreux sont eux et elles qui m9ont ompgné et idéF te tiens à les remerierF out d9ordD je remerie mes direteurs de thèse sle gomes wotel et plorent qrnier pour leur soutien et leur ide tout u long de mes reherhesF ge trvil est en grnde prtie le fruit de leurs reletures ttentivesF te remerie églement les professeurs qerrd huhêne et vouis rotte d9voir epté de rpporter ette thèseF te remerie tosé qustvo peres d9en être le su'rgntD et ghristin hugs de l foissonny d9voir epté de présider le jury de ette thèseF gette thèse été oE(nnée pr le winistère prnçis de l9inseignement upérieur et de l eherheD et le progrmme pluri!disiplinire sur l gouvernne de l9Éole hotorle des ienes ÉonomiquesD turidiques et de qestion ihPRSF te remerieD notmmentD tenEvouis gomes d9voir filité mes reherhes u sein de e progrmmeF v rélistion de ette thèse été intégrlement e'etuée u gihsF wes remeriements vont ien évidemment à l9ensemle de ses memresD qui m9ont ueilli hleureusement il y qutre nsD insi qu9ux prtiipnts des séminires internesF te remerie églement le personnel dministrtif @wrtineD ydetteD wihèleD ennieA pour le soutien dynmique mis vnt tout hleureux qu9ils ont pu m9orderF te remerie l9ensemle des professeurs du gihs pour leur soutienF in prtiulierD inney hequiedt et gludio erujo qui m9ont idé lors de m thèse Y erine et elexndru pour le plisir que j9i eu à trviller ve euxF te remerie l formidle promotion PHHV @gtherineD ghristinD ÉmilieD rélène et runAF otre présene et votre mitié u quotidien m9ont permis de grder le p dns les moments les plus ompliquésF weri à vous inqF fien entenduD je remerie mes mis et ollègues du gihsF te pense à elssne hroD eurore elissierD ghloé huvivierD pred euryD rng iongD qwenole ve ellyD toël griolleD uimm qnngnonD vurent gnerD vinguère wyeD vouisEwrie hilippotD weln ve qo'D géline he utreresD ohen d9eiglepierreD omuld uindD téphnie frunelin et éstien errF t9i églement une pensée pour nos glorieux iné@eAsX qëlle flineuD tules psoD pousseini roréD plorent fresson et gtherine uorhis entre utresF fien évidemmentD je remerie mes mis et ollègues sportifsX entoine gzlsD plorin veonD itor féguerieD ierrik frtonD ené pso et l9ensemle des memres de l9équipe de footll du gihsF te remerie églement qoussou hirr et elexndre uquet quiD en plus d9être mes mis et ollèguesD ont epté de trviller ve moiF weri à tous les deux d9voir tnt enrihi mes reherhesF te remerie hleureusement tosé qustvo peres pour s prtiiption à l9un des hpitres de ette thèse et pour son ide préieuse dns l suite de mes reherhesF te tiens à remerier l9éole dotorle @et prtiulièrement vinA insi que l9ensemle des dotornts que j9i pu renontrerF te remerie églement vionel édrine et xrdine urpin de m9voir soutenu lors de mes premiers ps dns l reherheF te leur dois euoupF our terminerD que serit une thèse sns l9ppui des prohesF te remerie mes mis de toujours @frunoD ÉmilieD elexndreD qétnD et téphneAF n immense meriD de tout mon ÷urD à mes prents pour leur mour et leur ptieneF otre ide est d9orF t9i une pensée très forte pour mes grnds prents qui m9ont quitté trop vite lors de ette thèseF te pense à vous tous les joursF in(nD rien n9urit été preil sns tessiF weri pour ton soutienD prfois même t ptiene mis surtout t préseneF RÉSUMÉ gette thèse étudie le rôle des institutions dns l ompréhension du proessus de déforesttion dns les pys en développementF v9pprohe retenue est elle de l nouvelle éonomie instiE tutionnelle qui dé(nit les institutions omme le dre inittif d9une éonomieD qui struture les intertions éonomiques des individusF ve dre institutionnel est don un élément à prt entière du système éonomiqueD qui git sur l9environnement humin à trvers l modultion des inittions des gentsF e e titreD les institutions jouent don un rôle mjeur dns le proE essus de onservtion ou de onversion des forêtsF v9nlyse de e rôle est l prolémtique entrle de ette thèse et s9rtiule utour de trois grndes prtiesX @IA le rôle de l persistne des institutions ou rôle de l9histoire dns l ompréhension de elui des institutionsD @PA le rôle de l demnde de onne gouvernneD et @QA le rôle des institutions omme élément tlytique onditionnnt l9e'et de uses plus diretes de l déforesttionF v première prtie onlut sur le rôle mjeur de l prise en ompte des legs légux et oloniux pour expliquer l9e'et des institutions sur l déforesttionF v seonde prtie explique le rôle mjeur de l demnde de onne gouvernne pour préserver l forêtD en étnt un sustitut @omplémentA d9une muvise @onneA o're de onne gouvernneF in(nD l troisième prtie de l thèse suggère de omprenE dre les institutions omme un fteur tlytique de l déforesttion qui permet de omprendre l9e'et des uses diretes de elleEi telles que l produtivité griole des fermes de l9emzonie végleD ou les omportements strtégiques entre ommunes du rná dns l rétion de prs muniipuxF wotsElés X déforesttionD institutionsD gouvernneD droit forestierD origines léglesD produE tivité grioleD intértions sptilesD frésilF ABSTRACT his thesis investigtes the role of institutions on deforesttion within the frmework of the xew snstitutionl ionomisF his theory sttes tht institutions n e de(ned suh s the inentive system whih shpe eonomi intertions throughout the modultion of the inentives of gentsF his wyD institutions re t stke in the proess of deforesttion nd the nlysis of this role is the ore of this thesisD rtiulted round three prtsX the role of institutionl persistene @prt IAD the importne of the demnd for good governne @prt PAD nd the implitions of institutions nd governne system s n underlying frmework shping proximte uses of deforesttion @prt QAF he (rst prt stresses the importne of tking into ount olonil nd legl legies to understnd the role of institutions on deforesttionF he seond prt explins the leding role of the demnd for good governne to preserve forests throughout its intertions with the supply for good governneF he third prt proposes two miroEeonomis pplitions in frzilF he role of institutions nd governne system on forest over is de(ned s tlyti role preipitting the e'et of proximte uses on deforesttion suh s griulturl produtivity in the vegl emzonD or strtegi ehviors etween ounties in the retion of muniipl onservtion units in the stte of rnáF ueywordsX deforesttionD institutionsD governneD forest lwD legl originsD griulturl produtivityD sptil intertionsD frzilF yver the lst few yersD the (ght ginst deforesttion hs een t the top of environmentl nd development gends to suh n extent tht PHII hs een designted snterntionl er of porests y the nited xtions qenerl essemlyF his inititive relies on momentum lredy generted round two losely relted key environmentl issuesD limte hnge nd iodiversityD whih hve rought even greter ttention to forests worldwideF yn the one hndD there is the iodiversity issue whih ws interntionlly reognized y the gonvention on fiologil hiversity proposed y the nited xtions invironment rogrmme @xiA t the end of the IWVHsF his onvention ws opened for signture t the nited xtions gonferene on invironment nd hevelopment @the io irth ummit in IWWPAF his ws inspired y the growing ommitment to sustinle development nd ws designed for the onservtion of iologil diversityD the sustinle use of its omponentsD nd the fir nd equitle shring of ene(ts rising from the use of geneti resouresF husD severl gonferenes of the rty @goA followed nd the lstD the goIHD ws held in xgoy @tpnA in ytoer PHIHF he interntionl reognition of the mjor role plyed y iodiversity in the proess of sustinle development stresses the importne of forests whih ontins the mjority of the world9s terrestril speies @plntsD nimls nd miroEorgnismsA nd must therefore e preservedF yn the other hndD limte hnge is now widely reognized s the mjor environmentl prolem fing the worldF sn IWWRD the gonvention on glimte ghngeD nmely the nited xtions prmework gonvention on glimte ghnge @xpgggAD entered into fore nd reogE nized tht the limte system is shred resoure or puli good 'eted y industril nd other emissions of ron dioxide nd other greenhouse gsesF his set glol frmework for intergovernmentl e'orts to tkle the hllenge posed y limte hngeF he uyoto rotool hs preEempted this inititive nd set inding trgets to n verge of (ve per ent ginst IWWH levels over the (veEyer period PHHVEPHIP for QU industrilized ountries nd the iuropen ommunity for reduing greenhouse gs @qrqA emissionsF glimte hnge remins one of the most importnt glol environmentl issuesF por instneD the lst x glimte ghnge gonE ferene ws held in fonn @qermnyA in tune PHII nd the lst go @ITthA of the xpggg nd the Tth g of the uyoto rotool were held in heemer PHIH t gnun @wexioAF ih of these resserts the need to protet the world9s forestsD whih re mjor repository of ron @n et lFD PHIIAF husD onsidering tht deforesttion nd forest degrdtion ount for nerly PH per ent of glol greenhouse gs emissionsD nd tht forests t s is sink for ron sequestrtionD the gol for stilizing glol verge tempertures will e hieved y reduing emissions from the forest setorD in ddition to other mitigtion tionsD prtiulrly the redution of lnd useD lndEuse hnge nd forestry @vvgpA tivities 1 F woreoverD from tht hs emerged the ft tht forests in developing ountries should e onsidered s glol puli good providing glol serviesD suh s iodiversity nd ron sinkD nd tht these forested ountries hve to e inited to produe itD iFeF to preserve the forestF gonsequentlyD the inentivesEsed mehnism for eduing imissions from heforesttion nd hegrdtion @ihhA ws proposed to rewrd the governments of developing ountries for their performne in reduing deforesttion @engelsenD PHHWA 2 F his mehnism relies on the ssumption tht developing ountries hve to py n opportunity ost to onserve their forestsD iFeF the inome from lterntive uses suh s griultureD nd would preferD in turnD other hoies nd onvert their forest lnds to other uses @ursenty nd yngoloD PHIIAF sn ddition to the longEterm onsequenes of glol deforesttion in terms of loss of iodiE versityD limti disruption nd the destrution of forestEsedEsoietiesD the helth of forests plys n inresingly importnt role in the shortEterm for poverty llevition 3 D eonomi develE opmentD nd for providing lol environmentl servies suh s soil fertilityD rrier ginst erosionD )ooding nd windF F F gonsequentlyD oth shortEterm impts nd glol long run issues push the tropil deforesttion issue to the top of the development gend @gnun PHIH ITth goD ihh mehnismAF his is prtiulrly relevnt euse deforesttion ours minly in tropil forest resD onsidered oth s min iodiversity hotspots @wyersD PHHHA nd ron sinkD sed in developing ountries loted in outh emeriD efri nd outhest esiF Understanding the gures hile the interntionl ommunity hs reognized the gret importne to preserve the forest ll round the world for iodiversity onservtion ut lso to mitigte limte hngeD glol deforesttion still ontinues nd is estimted t round IQ million hetres yer in the lst dede @ompred to IT million hetres per yer in the IWWHsD pey @PHIHAAF sn PHIHD the lst porest esoures essessment of the pood nd egriulture yrgniztion through land use, land-use change and forestry (LULUCF) activities, aect changes in carbon stocks between the carbon pools of the terrestrial ecosystem such as forests, and between the terrestrial ecosystem and the atmosphere. Several Articles of the Kyoto Protocol include the land use, land-use change and forestry activities and states actually that countries should implement policies to protect and enhance sinks of greenhouse gases as well as to promote sustainable forest management, aorestation and reforestation, and sustainable forms of agriculture. The clean development mechanism (CDM) was created to reduce LULUCF activities and allow emission-reduction projects in developing countries to earn certied emission reduction (CER) credits, each equivalent to one tonne of CO2, which can be traded, sold, and used by industrialized countries to meet a part of their emission reduction targets under the Kyoto Protocol. Thus, deforestation, as a LULUCF activity, is associated with this mechanism. 3 The goods and services from trees and forests can also benet other sectors (agriculture, energy and water sector and tourism) and the quality of forest management plays an important role in rural development and the livelihoods of the poor. R estimted tht forest res represented round R illion hetres or one third of totl lnd re 4 F he (ve most forestErih ountriesD nmely the ussin pedertionD frzilD gndD the nited ttes of emeri nd ghinD ount for SQ perent of the totl forest reF sn ontrstD P illion people @in TR ountriesA hve forest on no more thn IH perent of their territoriesF he lrgest tropil forest eosystems re loted in the frzilin emzon with SPH million hetres in PHIH followed y the hemorti epuli of gongo @ISR million hetresA nd sndonesi @WR million hetresA 5 F gonerning tropil forests in outh emeriD wooded lnd represents RW7 of lnd re minly overed y the emzonin forestF efri hs PQ7 of its territory overed y forest res nd the forest in esi overs IW7 of the territoryF elsoD the totl net hnge in forest re in the lst dede is estimted t ESFP million hetres per yerD n re equivlent to loss of more thn IRH kmP of forest per dy 6 F gompred to the IWWHsD the urrent nnul net loss is QU perent lower ttriuted oth to derese in the deforesttion rte nd n inrese in the re of new forest due to nturl expnsion of existing forests nd 'oresttion through plnting or seedingF et regionl levelD outh emeri is the suEregion whih hd the lrgest net loss of forests etween PHHH nd PHIH with out RFH million hetres deforested per yerD followed y efri whih ut down QFR million hetres per yerD nd outh nd outhest esi with HFTU million hetres @see (gure IAF sn outh emeri whih ontined over hlf of the world9s primry forests @SU perentAD the verge nnul net loss of forest ws QFT million hetres per yer in the period PHHSEPHIH ompred to RFR million hetres in the period PHHHEPHHS nd RFP million hetres in the IWWHsF st is worth noting tht regionl trends re)et minly the trends in frzilD whih ounts for TH perent of the forest re in this regionF sn the midEninetiesD ording to the frzilin xtionl snstitute of pe eserh @sxiD snstituto xionl de esquiss ispeiisAD the rte of deforesttion ws IVDHHH km 2 per yerD nd the verge nnul lnd forestElering ws etween IPDHHH nd ITDHHH km 2 while the nnul re lered inresed from IVDPPT @in PHHHA to PUDQUW km 2 @in PHHRA to then derese from IVDUSW @PHHSA to IIDPPR km 2 @PHHUAF he leding use of deforesttion in outh emeri @s well s the grienA is the onversion of forest 4 Forest land can be grouped into two main categories: temperate and boreal forests and tropical forests.

The last concerns mainly developing countries and is located within 28 degrees north or south of the equator, i.e. in Asia (mainly in South and Southeast Asia), Australia, Africa, South America, Central America, Mexico and in many of the Pacic Islands.

5 China is the second most important developing country with the largest forest (207 million hectares in 2010) but China has a great variety of forest types: coniferous trees in the northern cold temperate zone, a mixed forest of deciduous and broad-leaved trees in the temperate zone, a deciduous broad-leaved forest and evergreen broad-leaved forest in the subtropical zone, and nally rain forest and monsoon in the tropical zone.

6 The total net change in forest areas is the sum of all negative changes due to deforestation and natural disasters and all positive change due to aorestation and natural expansion of forests. Deforestation is the most important negative change and requires that forests are cleared by people and the land converted to other use, such as agriculture or infrastructure. Natural disasters provoke negative change when forest land destroyed by a natural disaster is converted to other land in the case where the area is incapable of regenerating naturally and no eorts are made to replant. Aorestation is planting or seeding of trees on land that was not previously forested and natural expansion of forests corresponds to abandoned agricultural land (FAO, 2010, p.19). S pigure IX ennul hnge in forest re y regionD IWWHEPHIH oureX qlol forest resoures essessment PHIHD pey lnd to griultureF sn dditionD the importnt e'ort for iodiversity onservtion hs inresed the re of forest used y out Q million hetres nnully sine PHHHF sn efriD the verge nnul net loss of forest hs gone down from RFI million hetres per yer in the IWWHs to QFR million hetres per yer in the lst dedeF roweverD the pey sttes tht these trends should e treted with ution sine few ountries hve relile dt from omprle ssessments over timeF por instneD the deresing net loss is minly due to sustntil redution in the net loss reported y udnD where reent (gures re muh lower thn those estimted for the IWWHs fter reent e'orts to gther new relile dtF e'oresttion hs inresed in efri during the lst dedeD in prtiulr in est nd xorth efri to omt deserti(tion or to seure industril wood nd energy souresF elsoD e'orts hve een mde for onservtion of iodiversity in gentrl nd ist efriF roweverD there ws deline in produtive forest resF pinllyD the leding use of deforesttion remins the woodEforEfuel removl s result of rising popultion numers in the regionF sn outh nd outhest esiD deforesttion remins sustntil ut hs signi(ntly deE resed from PFR million hetres per yer reported for the IWWHs to HFU million hetres nnully in the lst dedeF he regionl trends re in)uened y the sndonesin trendsD hrterized y very signi(nt drop in its rte of net loss over the PHHHEPHHS period ompred with the IWWHs lthough the rte rised gin during PHHSEPHIHF he leding use of tropil deforestE tion in outh nd outhest esi is minly timer produtionF he re of produtive forests T hs inresed over the lst dede nd employment in the primry prodution of forest goods ws more importnt thn in the glol totlF es wholeD esi reported n verge net gin of more thn PFP million hetres per yer etween PHHH nd PHIH ompred with net loss of HFT million hetres per yer in the IWWHsF his (gure ws result of lrgeEsle 'oresttion reported y ghin @where the forest re inresed y n verge of Q million hetres per yer sine PHHH while it rose y P million hetres per yer in the IWWHsAF yverllD the omined net loss of forest re of the ten ountries with the lrgest net loss per yer in the lst dede ws TFH million hetres per yer ompred with the sme omined loss of forest of UFW million hetres per yer during the IWWHsF hese redutions were minly due to the improvements implemented in sndonesiD udn nd frzil 7 F o onlude with some (gures on the forestD the world9s totl growing stok in forests represents SPU illion mQ or IQI mQGh nd is the highest in the tropil forests of outh emeriD nd estern nd gentrl efriF hese (gures stress the importne of studying the uses of deforesttion in tropil developing ountries onsidering tht @IA glol environmentl servies suh s iodiversity nd limte hnge nd @PA llevition of poverty nd eonomi development re linked to the stte of the pristine forest in terms of stok ut lso of mngement nd governneF Understanding the causes sf forested res roughly over one third of world lnd surfeD regionl dynmis re t workF he forest trnsition theory is n ttempt to oneptulize the di'erent stges ourring during the proess of forested lnd over hngeF his theoryD initilly developed y geogrphers suh s eFF wrther @wtherD IWWPA nd eF qringer @qringerD IWWSAD is theory of lnd use llotion in whih the vlue of lnd under ompeting uses determines whether the resulting pttern of lnd use leds to n inrese or derese in forest overF ut di'erentlyD this theory sttes tht the forest over hnges over time s the vlue of one lnd use reltive to the vlue of its ompeting useD hnges over time @frier et lFD PHIHAF ith more dynmi view forest trnsition represents lnd use trnsition from two lnd use systems in dynmi equiliriumX the (rst is hrterized y exploittive use of forests @the llotion of forest to griulturl tivityA ssoited with delining forest overD nd the otherD represented y sustinle use of woodlnd @either the llotion of griulturl nd other lnd to plnttions nd tree rops or the ndonment of griulturl lnd nd its susequent reversion to forestryA with reovering forest over @vmin nd weyfroidtD PHIHAF his theory n hene e used to explin oth deforesttion nd 'oresttion in generl frmework linked to lnd use nd lnd over hnge @vggA pprohF hus it is possile to nlyse the fores 7 During the last decade, Australia was the second country with the largest net loss per year with 562 thousand hectares per year. However, this is due to severe drought and forest res more than deforestation resulting from land conversion. U tht 'et humn lnd uses ndD in turnD lnd over hnge suh s forest over hngeF ithin this frmework ll stges of forest over hngesD from deforesttion to reforesttionD n e nlysed @urner et lFD IWWQY yjim et lFD IWWRY qeist nd vminD PHHPAF he vgg pproh stresses in turn the importne of identifying the omplex interreltionships etween humn lnd usesD their uses nd the (nl impt on lnd over @see (gure PD pge IQAF he forest trnsition theory thus explins why some ountries fe mjor deforesttion nd others 'oresttion or reforesttionF wore preiselyD this theory suggests tht the pttern experiened y developed ountriesD in whih trnsition from shrinking to expnding forest re ours during the mid VHsD ould e pplied to developing ountries @wtherD IWWPAF husD urrent similrities etween historil deforesttion in nowEdeveloped ountries suh s iuropen ountries nd urrent deforesttion in developing ountriesD re nlysed to estlish theoretil explntion of forest trnsitions in n ttempt to understnd why nd how forest trnsitions tke pleF he min improvements in the forest trnsition theory onern the ttempts whih hve een mde to explin the typil pths of forest hnge tht hrterize forest trnsitionF udel et lF @PHHSA proposes to distinguish forest srity pth nd n eonomi development pthF eording to the formerD reltive srity of forests n result in either new politil pressures or prie signlsF e mjor lnd use hnge ssoited with forest trnsition is the llotion of griulturl lnd to plnttions nd tree rops when either privte lndowners or the forest produts industry deide to invest in more plnttions s well s in the mngement of the new seondry forests for oth tree rops @iFeF plm oilD ruerF F F A nd ommeril timer produtsF nderlying motivtions for new investments in forestry re minly sed on rising pries for timer nd tree produts in mrkets following the rising demnd for these produtsD s per pit inomes inrese @poster nd osenzweigD PHHQAF eording to the eonomi development pthD fter period of mssive deforesttionD lrge res of griulturl lnd re ndoned nd left to forest regenertionF his ndonment is due to the eonomi development whih hs reted enough o'Efrm jos to enourge frmers to leve their tivitiesF vour fore is thus driven out of griulturl nd rurl res to other tivities nd urn resF rllel to this trendD mrket development following the rising urn food demnd pushes the intensi(tion of the griulture in more suitle resF husD griulturl prodution inreses under the use of more produtive tehnology resulting in derese of rop pries nd leding to unpro(tle res in mrginl (elds where griulture deresesF elsoD within the frmework of lnd use llotion under ompeting usesD eonomi developE ment my in)uene the vlues of ompeting uses of forested lnd through two other pthsF es lnd use llotion depends on rentD eonomi exhnge onditions underlying this llotion n e in)uened y the institutions nd government poliies shping these exhnges nd moving long with eonomi developmentF por instneD lnd uses poliies my hnge the forest over pthF por instneD vmin nd weyfroidt @PHIHA rgue thtD though the extent V of forest srity n ply role in the motivtion to implement suh poliiesD the underlying motivtions of these poliies re often ftors outside the forestry setor suh s willingness to modernize the eonomy nd lnd useY integrte mrginl soil groups suh s ethni minoriE ties living in forestsY promote tourism or foreign investments y greening up the imge of the ountryY or geopolitil interest in sserting ontrol over remote territories vi the retion of nturl reserves or mnged stte forestsF wther @PHHUA provides interesting exmples of suh poliies in ghin nd hilndF woreoverD forest trnsitions n our through the gloliztion pthwy whih lso moves long with eonomi development @vmin nd weyfroidtD PHIHAF he strting point is tht developing eonomies re nowdys strongly integrted into glol mrketsF his integrtionD through tourismD exporttion forest nd griulturl produtsD remittnes @reht et lFD PHHTA or glol institutions to ontrol tropil deforesttion @ihh poliyAD my 'et the wy eonomi moderniztion shpes forest oversF sn this viewD gloliztion hs ontriuted to lnd use trnsition in some ountriesF es onsequeneD two kinds of fores drive forest trnsitions in these di'erent pthwysX @iA negtive endogenous soioEeologil feedk nd @iiA exogenous soioEeonomi dynmisF he former my hppen with the deline of goods nd servies provided y nturl eosystems leding to more forest onservtionF hey re mostly lol nd endogenousD in)uening more spei(lly the territory 'eted nd its lol popultionF he seond omes from higher orgniztion level so tht they re not diret result of lnd over hnge suh s institutionsF vmin nd weyfroidt @PHIHA highlight three ses of negtive endogenous soioEeologil feedkF pirst is the nturl dptive yle of resoureElimited growth whih sttes tht the reovery of nturl eosystems nd lnd use intensi(tion re prt of the kloop of the yle of forest overD following phse of griulturl expnsion nd pitl umultionF egriulE turl expnsion is thus oneived s sptil di'usion proessD driven y set of deisions y gents to migrte into frontiers nd to ler lnd for rop prodution resulting in the stiE liztion of the re of nturl eosystems one the minimum )ow of nturl eosystem servies tht is required y the lol popultionD is rehedF he seond se of negtive soioEeologil feedk is sed on lnd srity nd griulturl intensi(tionF he strting point for this is tht griulturl expnsion leds to lnd srity whih in turn leds to griulturl intensiE (tionF he ltter fetures redue the demnd for lnd fter the doption of lndEsving nd yieldEenhning tehnologiesD nd the shortening of the fllow yleF hus the rte of onverE sion of nturl eosystem delines long with the shift of griulturl produtivityF efterD this ould susequently led to lnd use trnsition with stiliztion or even n inrese in tree over nd nturl hittsF he third nd lst se of endogenous negtive feedkD following the theoretil work of wther nd xeedle @IWWVAD is the djustment of griulturl lnd use to lnd qulityF he si ide is tht s frmers lern more out the groElimti potentil of their lndsD they use only lnd more suitle for griulturl nd ndon others with lower produtivity yieldF hese mrginl regions re then reforested through nturl forest W regenertion or tree plntingF eondlyD vmin nd weyfroidt @PHIHA propose four kinds of exogenous eonomi fE tors 'eting forest trnsitionsF pirst is eonomi moderniztion @or eonomi developmentA whih ppers s n importnt element illustrted y the environmentl uuznets urveF his oneptul tool predits tht eonomies in trnsition hve the stronger environmentl impt hrterized y highest rtes of nturl eosystem onversionF roweverD s their eonomi moderniztion improvesD these rtes should deline nd eosystem restortion my tke pleF fehind eonomi growth is highlighted the development of sound environmentl poliiesD the doption of sustinle lnd use prtiesD the wreness of the vlue of nturl eosystemD the pereived vlue of the forest s n estheti nd reretionl resoure whih improve s soiety eomes riher @wtherD IWWPY fhttri nd rmmigD PHHIAF he seond min exogenous eonomi ftor is sed on the desire to pture new eonomi opportunities to respond to ftor srities nd eologil onstrintsF his ftor is ppreE hended through the onepts of lnd rent nd mrket ess within the von hünen modelF his theory predits tht ny plot of lnd hs to e used to provide the highest rent given its lotion nd ttriutesF he reltive rent etween potentil uses of nture nd lered lnd determine thus the lnd use hngesF sn developing ountriesD the deforesttion proessD iFeF lnd llotion from wooded lnd to other use suh s griultureD is often nlysed within this frmeworkF heforesttion ours euse nonEforest useD suh s griultureD is more pro(tle @reeives higher rentA thn using the lnd for forests @frier nd furgessD IWWUD PHHIY erE nd et lFD PHHVAF elterntivelyD nture restortion ours if the vlue of the nturl eosystem goods nd servies is higher thn the vlue of griulturl prodution or other uses of tht sme plot of lndF e lnd use trnsition thus depends on hnges in the opportunity ost of nturl eosystem mintenneF he third exogenous eonomi ftor relies on the nture of the lnd ownership regimeF vnd use trnsition is oviously 'eted y the form nd strength of the ownership regimeF he glol trend is sed on the ft tht lnd ownership regimes hve een trnsformed from open ess or informl ommunl regimes to more forml government owned @inluding lol ommunity ownership nd privte onessionsA nd privte lndF he si motivtion is tht n ownership regime hs to permit the user to exlude other lnd users s well s to regulte resoure extrtionF he lst exogenous eonomi ftor whih shpes forest trnsition is gloliztion through interntionl di'usion of environmentl protetionF he glol di'usion of new ttitudes nd vlues towrds physil environments suh s forestD nd the use of new knowledge systems through interntionl institutions help to explin trnsition towrds more sustinle lnd use in mny world regionsF he theory of forest trnsition provides n explntion for the di'erent pths tken y eh ountryF he glol forest over trendD highlighted in the previous susetionD suggests tht the rte of deforesttion is deresing nd thus tht the trnsition towrds onservtion system IH hs strted to pper round the world in the lst dedeD though regionl disprities remin highF sn the sme wyD the theory of deforesttionD studying the uses of deforesttionD uses the sme vgg pprohF es suggested in (gure PD deforesttion is the (rst stge of forest over hngeF hereyD the literture on the determinnts of deforesttion is minly prt of the more rod vgg pproh whih enompsses oth deforesttion theory nd forest trnsition theoryF he deforesttion model n e roken down into three kinds of modelF he (rst is the frmework of the von hünen lnd rent model s presented in the forest trnsition theoryF his model ssumes tht people use lnd in order to otin the highest lnd rent @surplusA @engelsenD IWWWY frier nd furgessD IWWUD PHHIY ernd et lFD PHHVAF his model relies on the neolssil eonomi trdition @xiA sine it sttes tht frmer mnges prodution in order to mximize utility under some onstrints nd griulturl lnd use @iFeF the level of deforesttionA depends on the pro(tility of lnd onversion @frowder et lFD PHHRAF husD the xi uses the powerful onept of the id rent model of von hünenD whih hs foused on the role tht essiility plys in deforesttionF he seond pproh is the household life yle @rvgA whih emerges from the work of the ussin eonomist elexnder ghynov @hornerD IWTTY uimowitz nd engelsenD IWWVA nd fouses on the domesti lifeEyleF nlike the xiD the rvg highlights the role of fmily dynmis in frming systems hnges nd fouses on the household omposition nd lifeEyles @lker nd rommD IWWTY lker et lFD PHHPAF e third pprohD politil eologyD hs een proposed to link lol proesses of environmentl degrdtion to more glol proess @iFeF soil lssD government poliies to promote export produtionD externl det nd ssoited struturl djustmentsAF his lst kind of model n e used to simulte the e'et of underlying uses suh s institutionsF hrough these three models nd the vgg pprohD the txonomy of deforesttion uses n e put into three tegories of ftors @uimowitz nd engelsenD IWWVY qeist nd vmE inD PHHPAF pirst re the proximte uses whih represent humn tivities originting from lndEuse tht diretly 'et environmentF his use opertes t lol level nd di'ers from struturlD systemi or initil onditionsF sn deforesttion litertureD proximte uses re ommonly grouped into four rod tegoriesX griulturl expnsion suh s the expnsion of ropped lnd nd psture @engelsenD IWWWY gvigliErrrisD PHHSAD wood extrtion suh s hrE vesting or extrtion of wood @ytsuki et lFD PHHPAD expnsion of infrstrutures @f'D IWWWY wrgulisD PHHQY f' et lFD PHHUY uiry et lFD PHHTA nd ommunity mngement shemes @elixEqri et lFD PHHSAF eond re the underlying uses or soil proesses whih underpin the proximte uses of tropil deforesttion @gontrersErermosillD PHHHY engelsen nd uimowitzD PHHIAF viterE ture groups these uses into (ve tegoriesX demogrphi ftors suh s humn popultion dynmis @outhgte et lFD IWWHY gropper nd qri0thsD IWWRAY eonomi ftors suh s omE II merilistionD developmentD eonomi growth @fhttri nd rmmigD PHHIY uoop nd oleD PHHIY gulsD PHHUAD hnge @ernd et lFD PHHVAD nd government poliies @eis nd flnoD IWWUY endersen nd eisD IWWUY wrgulisD PHHQY heoD PHHTY fulte et lFD PHHUY heoD PHHWAY tehnologil ftors @tehnologil hnge or progressAY poliy nd institutionl ftors suh s hnge or impt of politilEeonomi institutions @forml poliies suh s proE deforesttion poliyD poliy limte suh s orruption @emherD PHHTAD property rights regime suh s open ess onditions @engelsenD IWWWA nd lnd seure ownership @wendelsohnD IWWRY heonD IWWRY frier nd furgessD IWWUY rotteD PHHID PHHSY erujo et lFD PHHWAY nd soioE politil or ulturl ftors suh s puli onern for forestlndF he lst tegory onerns intermedite uses whih shpe the reltionship etween proxE imte nd underlying usesF hese intermedite uses re onsidered s preEdisposed enE vironmentl ftorsD iFeF geogrphil fetures suh s rinD soil qulityD forest frgmentE tionF F F @ghomitz nd qryD IWWTY ghomitz nd homsD PHHQY wrgulisD PHHQY uiry et lFD PHHTY f' et lFD PHHUAF o sum upD the dynmi vgg pprohD presented in (gure PD oneptulizes the links etween di'erent lnd over hnges from deforesttion to reforesttionF he deforesttion proess is nlysed through the role of proximte uses nd @soillyA underlying driving fores on the reltive rent of di'erent lnd uses nd the onsequenes on lndEover hnge in terms of deforesttionF he proess n e resumed s followsX proximte uses re seen s onnetor etween the hnges in lnd use @humn purpose or intent pplied to lter the physil environmentA nd lnd over suh s wooded lnd onversion @iophysil ttriutes of the erth9s surfeD iFeF the physil environmentAF sn this proessD diret humn tivities on lnd uses re lso driven lrgely y hnging eonomi opportunities whih onstitute underlying soil driving fores @vmin et lFD PHHIAF es onsequene of the negtive forest over hngeD iFeF deforesttionD the forest over pth moves towrds forest trnsition under di'erent pthwys previously presentedF yviouslyD the stte of wooded lnd over hs further environmentl onsequenes whihD in turnD in)uene humn lnd uses through endogenous soilEeologil ftorsF rllel to thisD humn lnd use is lso shped y exogenous eonomi ftors suh s institutionsF pture forest rents nd third re poliies tht n diretly regulte lnd useF he fourth repE resents rossEutting poliies suh s deentrlistion nd good governneF his is of speil importne euse one of the min uses ehind deforesttion in developing ountries is the wek governne struture for forest onservtionD sustinle mngement of forest resoures nd investment in lowEron pths to sustinle development @egllD PHHTAF husD for inE stneD the ihh mehnism goes eyond this nd eomes ihhC inluding now the role of onservtionD sustinle mngement of forests nd enhnement of forest ron stoksF sn dditionD the forestry setor nd other setor poliies suh s griulture nd livestok mngeE mentD energyD wter nd tourismD n hieve sustinle forest mngement y rossEutting tivitiesF his undersores the importne of governne issue for preserving the forest whih lls for more e'orts in the forestry mngement ut lso in the mngement of other setorsF fetter governne enles the underlying uses of deforesttion nd forest degrdtion to e ddressedD leding to the promotion of forest onservtion through etter mngement nd rurl developmentF gonsequentlyD the im of this thesis is to etter understnd the role of n importnt unE derlying useD the politil nd eonomi institutionsD on forest overF his thesis stresses the importne of institutionsD s n element of soil relityD due to the ft tht institutions repE resent n essentil inputD espeilly heuristiD for the study of the phenomenon of deforesttion in developing ountriesF ut di'erentlyD the im of this thesis is to study if institutions mtter for understnding the proess of deforesttion in developing ountriesF husD this thesis is integrted in the new institutionl eonomis frmework @xsiA whih is n ttempt to inorporte theory of institutions into eonomis orD put di'erentlyD to think out the theory of hoie @iFeF ionomisA through the role of institutions @xorthD IWWHD IWWRY rodgsonD IWWVY odrik nd urmninD PHHQY wénrd nd hirleyD PHHSAF he term new inE stitutionl eonomis ws (rst oined y yliver illimson in IWUS @illimsonD IWUSA followE ing the pioneering works of onld gose in IWQU @he xture of the pirmA nd in IWTH @he rolem of oil gost A on the role of trnstions osts @goseD IWWPAF illimson points out in fmous pper pulished in the tournl of ionomi viterture in PHHH @illimsonD PHHHA tht the xsi ounts six xoel vuretes mong the key (guresX uenneth errowD priedrih ryekD qunnr wyrdlD rerert imonD onld goseD nd houglss xorthF e n ddD of ourseD yliver illimsonD himselfD s well s ilinor ystromD xoel vuretes in PHHWF he xsi is tully the new wve of the institutionl eonomis whih peered some time go with horsten elenD tohn F gommons nd esley withell @vngloisD IWVTD pFPESA 8 F he xsi emerged thus in the IWUHs with the work of illimson @IWUSA ut lso with xorth @IWVIA on the theory of the development of pitlismD nd hotter @IWVIA on gme theory nlysis of institutionsF orks of ermen elhinD rrold hemsetz or teven gheungD for instneD hve ontriuted to the emergene of the xsi in the UHs @see he snterntionl virry of he xew snstitutionl ionomis idited y glude wénrdAF he xsi relies on the min proposition tht institutions do mtter in the explition of the performnes of eonomies @xorthD IWWIY illimsonD PHHHAF onld gose summrizes the role of institutions nd the ple of the xsi into ionomis in fmous rtile pulished in the emerin ionomi eview s follows @goseD IWWVD pFUQAX he welfre of humn soiety depends on the )ow of goods nd serE viesD nd this in turn depends on the produtivity of the eonomi systemF edm mith explined tht the produtivity of the eonomi system deE pends on speiliztion @he sys the division of lorAD ut speiliztion is only possile if there is exhngeEnd the lower the osts of exhnge @trnstion osts if you willAD the more speiliztion there will e nd the greter the produtivity of the systemF fut the osts of exhnge deE pend on the institutions of ountryX its legl systemD its politil systemD its soil systemD its edutionl systemD its ultureD nd so onF sn e'et it is the institutions tht govern the performne of n eonomyD nd it is this tht gives the new institutionl eonomis its importne for eonomistsF gonsequentlyD the xsi de(nes institutions suh s the inentive systems tht struture humn intertions @eonomiD politil nd soil onesA nd redue unertinty in exhnge nd soD in turnD trnstion nd prodution osts y mking preditle humn delings @hotterD IWVIAF snstitutions re thus regrded s enling humn tion y providing the inentive struture @rodgsonD IWVVAF ithin this frmeworkD institutions re mde up of @IA forml rules suh s lwsD onstitutions nd regultionsD @PA informl onstrints with trditionsD ustoms nd sntionsD nd @QA their enforement hrteristis @xorthD IWWIAF snstitutions re thus the rules of the humn gme whih shpe oth physil nd humnEreted environments @xorthD IWWHD PHHTAF his wy the eonomi institutionsD suh s property rights for instneD diretly shpe the humn world ut derive from politil institutions lso lled institutions of governne @rodgsonD IWWVY illimsonD PHHHAF he issue ehind the est eonomi institutionsD is who mkes the rulesD nd for whomF he poliy mkes nd puts into ple the eonomi rules of the gme @xorth nd eingstD IWVWAF hus humns hve evolved politil struture tht in turn puts in ple n eonomi struture tht shpes how soiety works 9 F his is ruil sine eonomi institutions rely on politil ones whihD in turnD hve een shped y the qulity of politil governne @illimsonD PHHHD pFSWWAF gonsequentlyD this thesis evokes roder notion of institutions through oth the eonomi institutions suh s property rights for instneD nd politil institutions suh s the poliy limte @orruptionA nd the legl struture @rule of lwAF ut di'erentlyD institutions nd governne re onfounded notions nd re de(ned s the inentive struture of n eonomy represented y legl nd politil rules ut lso y government prtiesF herey this thesis elongs to the (eld of eonomi governne whih studies nd ompres the performne of di'erent institutions under di'erent onditionsD the evolution of these institutionsD nd the trnsitions from one set of institutions to notherF sn dditionD the xsi rgues tht @IA institutions sustinD nd re sustined yD shred oneptions nd expettionsD nd @PA institutions hve reltively durleD selfEreinforingD nd persistent qulities @lthough they re neither immutle nor immortlA @rodgsonD IWWVAF he xsi sttes thus tht there is pth dependeneD the ggregtion of eliefs nd institutions tht hve evolved over time nd survivedD sine humn soiety hs inherited institutionsD iFeF rulesD norms nd eliefs @xorthD PHHTA 10 F ih of us strts with set of eliefs tht re derived from the pst so tht the individul hs to some degree een soilized through prior enggement with institutionsF e otin new experienes tht modify tht elief system over timeF herey eh of us reeives informtionD used to mke hoiesD tht will e pprehended through the enulturtion or ulturl heritge fed y eh of us nd our own experieneF pigure Q tries to oneptulize the reltions etween ulturl heritgeD individul experieneD lerning nd hoiesF he ulturl heritge of humns is ruil in the nlysis of the e'ets of institutions on the performne of eonomiesF ionomi nlysis requires kground informtion nd dt onerning the ulturl heritge of soiety nd the interply etween the forml rules nd informl norms efore nlysing the e'et of institutionl hngeF he pths of institutionl development should e understood nd tken into ount efore mking out poliy reomE mendtions on ny hnge of the institutionl frmeworkF ih soiety hs inherited set of institutions nd eliefs rried forwrd over the genertions whih onstitutesD in turnD the si wy urrent genertions pereive their world @xorthD PHHTAF he xsi relies thus on the extensive use @FFFA of historil nd omprtive empiril mteril onerning soioEeonomi institutions @rodgsonD IWWVD pFIUPAF ories, some argue that individuals and the institution-free assumption are the starting point in the explanation.

Other argue that it is useless to understand how institutions have emerged without seeing individuals as embedded in a culture made up of many interacting institutions. See Hodgson (1998, p.184185) andWilliamson (2000, p.596-597) for more information. In any case, this thesis is not part of this debate and draws attention to the institutional persistence rather than institutional emergence.

10 In chapters four (pages 23-37) and ve (pages 38-47), North (2006) provides interesting explanations of the creation of human perception, i.e. the process of human learning, and human beliefs from information derived from individual experience and cultural heritage, and apprehended by cognitive processes (North, 2006, p.25).
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Understanding the role of institutions in three parts ithin the frmework of the vgg pproh onerning forest over hnges nd the new institutionl eonomis theoryD the im of this thesis is to study whether institutions mtter for understnding the proess of deforesttion in developing ountries through the role of instiE tutionl persistene @prt ID hpters IERAD the importne of the demnd for good governne @prt PD hpter SA nd the role of institutions nd governne system s tlyti role @underlying frmeworkA preipitting the role of proximte uses on deforesttion @prt QD hpters TEUAF sn this senseD this thesis tries to nlyse deforesttion in light of the underlying frmework represented y institutionsF he following (gure Q helps to understnd how the thesis is prt of the vgg pproh nd new institutionl eonomis theoryF he strting point egins with the determinnts of individul hoies suh s lnd uses in the se of the vgg pprohF he xsi theory proposes to understnd individul hoies s eing determined y personl eliefs nd the institutionl frmework ehind inentive struturesF prom the vgg pprohD proximte uses of forest over hnge n e dded s determinnt of individul hoiesF prom these determinnts of hoiesD the min ttempt of the xsi is to understnd the role of the institutionl frmework in light of the pth dependeneF ut di'erentlyD institutions re ruil to explin individul hoies ut their e'ets re onditioned y the ulturl heritgeD iFeF institutions persistF ithin this oneptul representtion of the determintion of individul hoiesD stemming from the vgg pproh nd the xsiD the rst part of the thesis is sed on the theory of the persistene of institutions @ prt of the xsiA nd uses the frmework of historil nd omprtive institutionl nlysis @rgseA whih sttes tht the urrent institutionl frmework is re)etion of n historil proess in whih pst eonomiD politilD soilD nd ulturl fetures interrelte nd hve lsting impt on the nture nd eonomi implitions of soiety9s institutions @qreifD IWWVD pFVPAF gonsequentlyD the (rst prt egins with historil nd omprtive nlysis of the evolutions of the forest lw in prne nd qret fritin from the IIth to the PHth entury @hpter IA to investigte whether inherited legies suh s legl origins of lw nd regultion @hpter P nd RA @v ort et lFD PHHUA nd olonil origins @hpter P nd QA @eemoglu et lFD PHHIY eemoglu nd tohnsonD PHHSY ghong nd nforlinD PHHHY vngeD PHHRA n e used to understnd how institutions shpe deforesttionF he (rst prt of the thesis relies thus on the literture whih studies the existene of institutionl persistene through legl origin of lw nd regultion s well s olonil originsF qiven tht the investigtion of the role of institutionl persistene on deforesttion relies on di'erenes etween legl origin @the prenh ivil lw nd the fritish ommon lwAD s well s olonil origins @prtiulrly the prenh nd fritish heritgeAD the (rst hpter provides n nlysis of the min historil di'erenes etween the prenh nd inglish porest poliy in order to identify the role of legl nd olonil legies on deforesttion @hpter PD Q nd RAF he strting point is the diret e'et of the role of legies on deforesttionD iFeF whether IU pigure QX um up of the thesisX heritgeD institutions nd deforesttion Chapter 7

Chapter 1

Chapter 5

Source: drafted by the author from Williamson (2000) and North (2006) inherited legies suh s legl origin nd olonil origins explin deforesttionD ssuming tht di'erenes in deforesttion rtes mong ountries n e ttriuted to their legl systems @hpter PAF he next two hpters give n illustrtion of the e'et of legies on deforesttion y onditioning the e'et of institutionl kground on deforesttionD iFeF to test the presene of institutionl persistene in the deforesttion proessF he role of oth inherited olonil legies @hpter QA nd legl origin @hpter RA is investigtedF he (rst prt shows tht institutions re importnt ftors in the proess of deforesttion utD overllD suggests tht these in)uenes should e understood in the light of the pst experienes of eh ountry inluding olonil nd legl legiesF hese results highlight the importne of reltivism in understnding the e'et of institutions on deforesttionF he second part of the thesis studies n importnt issue onerning institutions nd deE foresttion in developing ountriesX the role of the demnd for good governneF es noted eforeD governne systems hve to eome more e'etive to respond to deforesttion issues in developing ountriesD s they re the wy to shpe humn tions towrds ommon gols suh s sustinle developmentF elke et lF @PHHSD pFQVA rgue tht ll fores tht n inE IV )uene humn ehviour re potentil tools of governneF woreoverD the deforesttion risis in developing ountries is minly prolem of rule of lw risis @egllD PHHTAF sn this ontextD good governne hs to depend on the rule of lw de(ned s set of rules pplied firlyD e0E iently nd preditly y independent institutions in frmework of puliEprivte intertion proessF husD set of soil normsD omprising the rule of lw or ntiEorruption normsD ws proposed y the suppliers of good governne to enhne governne in line with the rule of lw theory whih is n ttempt to disover nd promote pproprite legl strutures for sustinle developmentF roweverD this pproh is minly oriented towrds the supply side of reformsF husD the demnd spet of good governne should now e tken into onsidertion @hpter SA @oungD IWUWY ydugemi nd tosonD PHHVAF his seond prt tkles thus the prolem of deforesttion s linked to the rule of lw de(ned y lk of soil normsD whih in turn leds to the pereption of the forest in terms of pitl nd politil ontrol rther thn nturl resoure worth preservingF he seond prt proposes therey to design governne regime or institutionl frmework tht enourges the promotion of the demnd for good governne in n ttempt to preserve forests through the development of sustinle @lol or ntionlA forestry mngement prtiesF he demnd for good governne is de(ned more rodly s the degree of ountility of puli o0ilsF he more people re inlined to hve ountle puli o0ils in pleD the more they re willing to demnd good governne prties in their soietyF fsed on thtD the demnd for good governne n e de(ned s the degree of ompline with the lwD relted to the respet nd the enforement of the legl system @hpter SAF es resultD the reltions etween the demnd nd the supply side re omplex euse ompline @demnd sideA my e treted s n indivisile prt of the rule of lw @supply sideAX the rule of lw nnot hve mening without omplineF sn onsequeneD the growing fous on ompline seems to e importnt to enhne the suess of e'orts to strengthen the rule of lwD whih in turn will improve the hievement of e'orts to promote good governneD nd therey llow soiety to reh sustinle developmentF sn this ontextD understnding the intertions etween the demnd side nd the supply side for good governne is nowhere more importnt thn in the (eld of environment nd sustinle developmentD suh s forestryD in developing ountries @hpter SAF he third part of this thesis o'ers two miroEeonomis pplitions in frzil onerning the impt on forest over of institutions nd governne system s underlying uses @iA shpE ing the e'ets of proximte uses on deforesttion @hpter TA or @iiA promoting forest lnd onservtion @hpter UAF his lst prt proposes to understnd the e'et on deforesttion of griulturl produtivity in the frzilin vegl emzon @hpter TA nd of (sl toolD nmed the sgw eologío @sgwEiAD in the stte of rná @hpter UAF he impt on institutions is epted s eing prt of the gmeD suh s the lnd mrket nd the ownership regime @hpter IW TA or the (sl poliies @hpter UAD shping eonomi inentives of privte or puli gents suh s frmersGpesnts @hpter TA or muniiplities @hpter UAF he qulity of the rule of the gme n ondition the ehvior of gents towrds more onservtive tivities suh s prks @hpter UA or onversion suh s griulturl expnsion @hpter TAF snstitutions hve thus to e understood s plying tlyti roleD preipitting the role of proximte uses on deforesttion suh s griulturl produtivity @hpter TA or undermining inentives for deforesttion suh s sgwEi @hpter UAF snstitutions re thus elements tht serve to ring out hnge towrds more sustinle developmentF o summrizeD the im of this thesis is to study whether institutions mtter when trying to determine the proess of deforesttion in developing ountries through the role of institutions persistene @prt IAD the importne of the demnd for good governne @prt PA nd the impliE tions of institutions nd governne system s n underlying frmework shping proximte uses @prt QAF his thesis proposes therey new investigtion of the uses of deforesttion within the frmework of new institutionl eonomisF Bibliography eemogluD hFD tohnsonD FD PHHSF nundling institutionsF tournl of olitil ionomy IIQ @SAD WRW!WWSF eemogluD hFD tohnsonD FD oinsonD tFD PHHIF he olonil origins of omprtive developE mentX en empiril investigtionF emerin ionomi eview WI @SAD IQTW!IRHIF elixEqriD tFD de tnvryD eFD douletD iFD PHHSF e tle of two ommunitiesX ixplining deforesttion in mexioF orld hevelopment QQ @PAD PIW ! PQSD institutionl rrngements for rurl poverty redution nd resoure onservtionF We see now that the greatest eorts are needed if this legacy of humanity's is to prove a blessing and not a curse Albert Einstein in The World as I see it (Einstein, 1949, p.80) 11 .

The cultural heritage provides the artefactual structurebeliefs, institutions, tools, instruments, technologywhich not only plays an essential role in shaping the immediate choices of players in as society but also provides us with clues to the dynamics success or failure of societies through time Douglass North in Understanding the process of economic change (North, 2006, p.36).

he (rst prt of this thesis investigtes the theory of the persistene of institutions from the frmework of the historil nd omprtive institutionl nlysis @rgseAF his theoretil frmework suggests tht the urrent institutions hve een shped y the historil proess in whih the pst eonomiD politilD soilD nd ulturl fetures hd een interreltedF hese fetures re then ssumed to hve lsting impt on oth the nture nd eonomi implitions of institutionsF gonsequentlyD the (rst prt nlyses whether inherited legies suh s legl origin of lw nd regultionD nd olonil origin n e used to understnd how institutions shpe deforesttionF he (rst prt is divided into four hptersF pirst is presented n historil nd omprtive nlysis of the evolutions of the forest lw in prne nd qret fritin from the IIth to the PHth enturyF qiven tht our nlyse of institutionl persistene relies on di'erenes etween legl origin @the prenh ivil lw nd the fritish ommon lwAD s well s olonil origins @prtiulrly the prenh nd fritish heritgeAD the (rst hpter provides @IA n nlysis of the min historil di'erenes etween the prenh nd inglish forest lw in order to @PA etter understnd the role of legl nd olonil legies on deforesttionF he min result is tht from the IVth enturyD the prenh forest lw eme more severe nd promoted huge durle forestry mngement ompred to the inglish porest vwF his hpter (nlly gives historil explntion of the potentil e'ets of di'erenes etween the prenh legies nd the inglish ones on deforesttionF he seond hpterD in turnD investigtes the role of legies on deforesttionF his hpter studies whether inherited legies suh s legl origin nd olonil origins explin deforesttion in developed nd developing ountriesF he theoretil frmework used is the vegl yrigin heE ory of development developed y v ortD vopez!ilnesD ishny nd hleifer whih ssumes tht di'erenes on eonomi performnes re minly ttriuted to legl trditionsF husD this hpter hs the ttempt to show whether deforesttion mong ountries n e ttriuted to their legl systemsD iFeFD the prenh ivil lw or the inglish ommon lwF he underlying motivtion of this hpter is to understnd whether deforesttion ould e explined y difE ferenes in legies ssumingD from the (rst hpterD tht relevnt heterogeneities hppened in the emergene nd persistene of forest lw etween prne nd qret fritinF husD from the (rst hpter nd the vegl yrigin theoryD tht ssumes tht these di'ering legl trditions imply tht eh legl origin is orrelted with wide rnge of institutions nd poliies whih ould e expeted to produe higher rtes of deforesttionD this hpter proposes new wy of studying deforesttionF he min result is tht ivil lw ountries deforest signi(ntly less thn ommon lw ountries even in olonized ountries in whih the implementtion of the legl system is more exogenousF roweverD the olonil history nd legl origin re highly orrelted so tht it is di0ult to ttriute the di'erenes in environmentl performne to legl origin s opposed to other spets of olonil poliyF ut di'erentlyD the di'erentil impt of the prenh ivil lw @ommon lwA ould e ttriuted to prenh @fritishA olonil legiesF portuntelyD not ll previously olonized ountries with prenh ivil lw inheritne were olonized y prneD whih llows of testing spei( prenh di'ereneF he min result is tht former prenh olonies re found to deforest less thn former fritishD pnishD or other oloniesF his di'erene n e ttriuted to forest lw legies inherited from the IVPU prenh porest gode @hpter IAF he lst two hpters of this (rst prt give n illustrtion of the nture of the institutionl persisteneF sn ftD these hpters provide n explntion of the e'ets of di'erent eonomi nd politil institutions t the light of the historil proess de(ned suh s the inherited olonil legies @hpter QA nd legl origin of lw nd regultion @hpter RAF ut di'erentlyD these hpters investigte whether olonil origin nd legl origin llow for the explntion of deforesttion y shping the urrent impt of the institutionl kground on deforesttionF prom roder de(nition of institutions in terms of politil nd eonomi institutions s well s of governne qulityD these two hpters show tht institutions re importnt ftors in the proess of deforesttion utD overllD suggests tht these in)uenes should e understood t the light of the pst experienes of eh ountry @inluding olonil legies nd legl originAF wore preiselyD the third hpter shows tht n enhnement of the qulity of institutions dereses deforesttion in ountries previously olonized y pin or qret fritin ompred to these olonized y prne wheres former prenh olonies tend to deforest less thn former fritish nd pnish ones in ontext of d governneF his hpter proposes thtD in ontext of poor governne @suh s poor property rightsD orruptionD utoryD low level of government funtioningAD previous prenh olonies re reltively etter o' thn other former oloniesD suggestingD in turnD the presene of some prenh olonil legies helping to onserve the forestF he fourth hpter gives ler illustrtion of the di'erentil impt of eh institutions on deforesttion ording to legl originF st is found tht n improvement of the ontrol of orruption is more likely to dmpen deforesttion in prenh ivil lw ountries wheres etter demorti rules nd less ownership risk re more prone to dmpen deforesttion in ommon lw ountriesF fy ontrstD n inrese of the qulity of legl strutureD nd the rule of lw led to redution of deforesttion whtever the legl originF sn ddition to these institutionl PW e'etsD prenh ivil lw ountries tend to deforest less thn ommon lw ountries in ontext of d governneF his result stressesD s in the hpter QD the presene of some prenh legies helping to onserve the forestD nd suggests thus to puzzle out the role of the origin of the legl system for omting deforesttionF o sum upD the two lst hpters proposes to understnd tht the e'ets of institutions on deforesttion is onditioned to olonil @hpter QA nd legl origins @hpter RA wht questionsD in turnD the vlidity of some poliy reommendtions in terms of n improvement of institutions without tking into ount the historil proess in eh ountryF eove llD this (rst prt suggests to mke out the importne of the reltivism in the understnding of the e'ets of institutions on deforesttion sed on the omprehension of the role of legiesF QH Chapter 1

French and English forests throughout the ages ve peuple mû pr l hine des seigneursD port s hhe impitoyle dns les ois domniuxX les rres disprurent de tous ôtés elfred wury in ristoire des qrndes porêts @wurryD IVSHD pFQIWAF o etter understnd the role of legies on urrent deforesttionD we (rst propose hisE toril nd omprtive nlysis of the evolution of the prenh nd inglish forests given tht these two ountries were the min in)uene over the world in the eighteen nd nineteen entury through oloniztion nd the implementtion of their respetive legl systemF woreoverD this nlysis is n historil study in the sense tht the history of the forest is interrelted with the ristory of these two ountriesF oyl forestry resoures hve often een ssoited with royl prerogtive ndD in turnD 'eted y politilD eonomi nd demogrphi ontextF sndeedD the prenh historin wihel hevèze went so fr s to point out tht the forest history is n importnt element of ristory @hevèzeD IWUQD pFUA 1 F sn turnD this hpter proposes omprtive nlysis of the porest vw nd forestry poliy etween prne nd inglnd from the IIth to IVth entury @setion IFIAD nd from the IWth to PHth entury @setion IFPA y tking into ount the glol historil proess s well s the politilD eonomi nd demogrphil ontextF 1.1 Comparative analysis from the 11th to 18th century e historil nlysisD y de(nitionD hs to e oth illustrtive nd explntoryF por these resonsD the strting point for the period of study will e the IIth enturyF sn ftD efore this enturyD the role of forest nd porestry poliy @through the legl frmework nd forestryA ws fr less importntF sn dditionD from the IIth enturyD the two ountries hd experiened signi(nt modi(tions in terms of porestry poliy 2 F pirst we propose to set forth the evolution of the inglish porest vw from the rrivl of the xormn dukes to the IWth entury forestry dissterF eondlyD we will nlyse the history of the prenh forest from the IIth to the implementtion of the prenh porest gode in IVPUF yverllD the two forests underwent seprte trendsF hile inglnd ws initilly more forested thn prneD the ountry is now sprsely forested despite elted reognition of the importne of the forest in the PHth enturyF 1.1.1 History of the English Forest Law he ristory of the inglish forest is ssoited with the evolutions of the porest vw whih were (rst implemented y the xormnsD who rrived in IHTTF yver the enturiesD the territory of qret fritin hs experiened severl evolutionsD the ltest to dte eing the sndependene of srelnd in IWPPF qret fritin ws reted in IUHU fter the reuni(tion of the uingdom of inglnd @inluding lesA nd the uingdom of otlndF fut efore this reuni(tionD the kingdom of inglnd lso hnged frequentlyF por instneD renry ssD the (rst of the rouse of lntgenet to rule inglndD ruled s uing of inglnd nd ontrolled prts of lesD otlnd nd western prneF gonsequentlyD nd despite these evolutionsD the territory of fritin nd so of its forestlnd ws onfounded with the uingdom of inglnd due to the demogrphilD politilD eonomi nd geogrphi importne of inglnd in the ristory of fritinF husD the ristory of fritin9s porest vw proposed here is the ristory of the inglish porest vwF roweverD it is worthwhile to point out tht the porest vw is n re of lw whih hs een reltively less modi(ed y the oyl gourts of tustie thn the inglish lw @qurierD PHHTAF his ws the result of the importtion of the porest vw from the gontinent y the xormn dukesF gonsequentlyD the porest vw ws severely sujugted to lol hits suh s rights of useD nd its odi(tion ws often sujeted to resistne on ehlf of oth lords nd pesntsF he inglish forest is minly hrterized y deresing seulr trend of its reD ndD in this senseD the ristory of the porest vw governing the use of the forest is n importnt element of this dereseF sndeedD from n initil sitution without porest vw to sitution with porest vw exploited y ritrry nd violent uingsD nd (nlly to sitution whih sw the deline of porest vw for the ene(t of hits nd lol powersD the ristory of the inglish porest hs een severely onditioned to the evolution of the inglish porest vwF woreoverD forestry ws lso impted y the politil ontext nd the porest vw ws often wekened y the kings to win wr or ttleF porestlnd ws one of the min royl (nnil resoures used y the uings to generte money with whih to wge wrF husD the forest ws lso the ollterl dmge in ontext of unstle nd violent medievl politil lifeF he presenttion of the ristory of the inglish porest vw is divided into four prtsF pirst we introdue the emergene of the royl porest vw with the rrivl of the xormn dukes in the IIth enturyF eondly we study the period etween the IPth nd IRth entury whih ws mrked y the doption of founding textsF hirdly we present the period up to the IWth entury nd the wekening of the porest vw under the pressure of xew orld onquests nd the griulturl nd industril revolutionsF vstly we set out the evolution of forestry institutions from the ghrter of the porest of renry sss in IQPU to the legisltive evolutions t the end of the IVth enturyF

Emergence of the Forest Law with the arrivals of the Normans dukes he deisive xormn vitory in the xormn onquest of inglnd during the fttle of rstE ings y the xormnEprenh rmy of huke illim ss of xormndy ended the englo!xon domintion whih hd lsted from the Sth enturyF pollowing the xormn gonquestD the term of forestD whih did not exist eforeD ws inE trodued to designte the reserve for royl huntingF he forest ws only royl forest nd inluded oth wooded nd non!wooded lnd @goxD IWHSD pFS!TAF husD the other forestsD suh s seigneuril setorsD were not leglly speking forest ndD soD in turnD not fully protetedF AngloSaxon domination he inglish forest under the domintion of the englo!xons ws not totlly in the thrll of uingsF hile some englo!xons uingsD suh s elfred the qret @VRW!WHHA nd idwrd the gonfessor @IHRI!IHTTAD estlished eginning of forestry dministrtion to protet their forests used for huntingD the porest vw ws lmost nonEexistent nd the forest ws minly used for rights of use @(rewood nd grzingA nd the distrtion of lordsF eprt from these tivities nd due to the wek demogrphi pressuresD the forest ws rely exploitedF ith the rrivl of the xormn dukes the forest me under royl uthorityF Norman invasion sn IHTTD illim the gonqueror @illim s of inglndD IHTT!IHVUA ws the originl entor of the unfir porest vw in inglnd lredy estlished in prne under the grolinginsF illim the gonqueror ws gret lover of hunting nd estlished the system of porest vw whih operted outside of the ommon lwD nd served to protet oth gme nimls nd their forest hitt from destrutionF porests were in turn designed s hunting res for monrh or the ristoryF porest vw presried therey hrsh punishment for nyone who ommitted ny of rnge of o'enes within the forests @suh s grzing for instneAF sn dditionD royl forests inluded wooded lnd ut lso lrge res of hethD grsslnd nd wetlnd tht supported deer nd other gmeF gonsequentlyD ny villgesD towns nd (elds tht ly within forest re were lso sujet to porest vwF sn ftD the porest vw ws the perfet illustrtion of the unfir feudl system estlished in prne nd imported y the xormns @qmro et lFD PHIID pFTIETRA 3 F he onsequene of the introdution of this porest vw ws the implementtion of strong forestry dministrtion to oth preserve the forest nd rete new forests for hunting @qurierD PHHTD pFPPTA 4 F sn IHVTD the porest vw eme more severe to inlude more thn the perimeter of royl propertiesF o the deth penlty ould e pplied for nyone found guilty of gthering woodD hunting or hrouring wepons in forestD possessing undoked hunting dogsD or living on forestlndF he porest vw expressed strong royl ritrry for royl hunting right more (ere nd exlusive thn in prne @wurry @IVSHD pFIPIA nd hevèze @IWUQD pFRHAAF gonseE quentlyD trditionl rights of use were strongly foridden nd punishle y deth to gurntee the royl right to leisure nd distrtionF his sitution ws so unfir tht renry s @IIHH!IIQSAD the fourth son of illim s of inglnd who sueeded his elder rother illim ss @IHVU!IIHHA s uing of inglndD hd to promise to olish these severe porest vws while royl forestlnd ontinued to inrese @fully oneEthird of the lnd re of southern inglnd ws designted s royl forestAF roweverD the unfir porest vw remined nd persisted up to the ivil wr known s the enrhy etween renry9s nephew tephen of flois nd renry9s dughter wtild in IIQW following the deth of renry sF he enrhy pushed eh mp to mke onessions in fvor of less severe porest vwF he forest ws not used for hunting gme ut for politil negotitions with the lordsF por whileD the porest vw hd een )ushed outF Plantagenet's domination: from the 12th to 16th century sn IISRD the ession of renri ssD the illim s9s gret grndhild @IISR!IIVWAD son of qeo'roy lntgenet nd wtildD mrked the return of the porest vw ut with less severityX (nes in lieu of dethF he ivil wr wekened the uing9s power nd the uing hd thus to grnt more freedom to the vordsF hereyD renry ssD through the estlishment of the lntgenet lineD would strongly in)uene inglish onstitutionl history nd the evolutions of the porest vw re the illustrtionF Founding texts during the 12th and 13th century pirst ws the essize of the porest in IIVR under renry ssF his text enfored the xormn royl porest vw onerning the rights nd ustoms pertining to the royl forest in order to gurntee hunting nd revenuesF his ssizeD lso known s the essize of oodstokD summrized most previous lws ut in slightly milder wy @sine punishments inluded lindingD mutiltionD nd strtionAF roweverD the deth penlty remined ut only fter the third o'eneX FFFfut if he does wrong third timeD for the third o'ene no further pledges shll e epted from himD nor nything other thn the ody of the misdoer @rtile IPAF his text instituted lso the retion of forest st' suh s gisters @R vliersA nd verderers @IP vliersA to ontrol niml wrrensF roweverD this moderte form of the royl porest vw filed to eliminte the rehes onE erning the use of the royl forestF he lords nd rons wished to ler more nd more wooded resD nd the inhitnts wished to ontinue to exerise their rights of use neessry to their susisteneF he severity of the royl porest vwD even its more )exile formD strengthened the gulf etween the uing nd his sujets on the use of the forest 5 F purthermoreD t the end of the IPth enturyD the grusdes of ihrd the vionhert @IIVW! IIWWA nd the rivlry etween tohn vklnd @ihrd9s rotherA nd erthur of frittny @ihrd9s nephewA fored these kings to use their forests to (ll the resury o'ersF tohn vklnd @IIWW!IPITA hd thus to mke onessions to the rons nd sell forest lndD nd despite these onessionsD the severity of the royl porest vw ontinued to exerte the uing9s sujetsF sn onsequeneD these pressures led tohn vklnd to prolim ertin lierties suh s the wgn grt in IPIS 6 F his ghrter ws the (rst doument fored onto n inglish uing y group of his sujetsD here the feudl ronsD in n ttempt to protet their privileges nd limit uing9s powers y lwF tohn vklnd @IIWW!IPITA hd thus to mke onessions to the rons nd sell forest lndD nd despite these onessionsD the severity of the royl porest vw ontinued to exerte the uing9s sujetsF gonsequentlyD these pressures led tohn vklnd to prolim ertin lierties suh s the wgn grt in IPIS 7 F his ghrter ws the (rst doument to e fored onto n inglish uing y group of his sujetsD in this instne the feudl ronsD in n ttempt to protet their privileges nd limit the uing9s powers y lwF his ghrter lso mrked the porest vw y estlishing ler rules regrding the use of oth privte nd royl forests in (ve luses relting to royl forests @ertile QID RRD RUD RVD SQAF ertile QID for exmple stipulted tht xeither we nor ny royl o0il will tke wood for our stleD or for ny other purposeD without the onsent of the ownerF his rtile llowed the primy of the forest owner to e estlished ndD in turnD permitted the lords nd rons to gurntee their wood ginst royl useF elsoD ertile RU illustrted the end of the royl ritrry regrding forestlnd nd stipulted tht ell forests tht hve een reted in our reign shll t one e disforestedF iverEnks tht hve een enlosed in our reign shll e treted similrlyF henD in IPIUD renry sss @IPIT!IPUPA reted the ghrter of porest reording the porest vw 8 F his doument ws written on perury IIth IPPSF gontrry to the wgn grtD whih delt minly with the rights of the ronsD the ghrter of the porest lso ddressed the rightsD privileges nd protetions of ordinry people ginst the uses of the enrohing ristoryF his hrter ensured eonomi protetion for free men in the use of the forest for grzing or forge @though t this time only out IH per ent of the popultion ws freeAF st grntedD in turnD free men ess to the forestF he deth penlty ws removed for nyone steling venisonD though they were still sujeted to (nes or imprisonment @rtile IHAF hese two textsD the wgn grt nd the ghrter of the porestD ended the unfir royl porE est vw y limiting the penltyD tolerting some rights of use nd giving more lords9 freedom of their forestsF he onsequene ws slight inrese of deforesttion ut the wek demogrphi growth limited the pressure on forest overF 14th and 15th century idwrd s @renry sss9s sonD IPUP!IQHUA re0rmed the wgn grt nd the porest ghrter s onession for tx money in the gon(rmtion in IPWUF he short reign of idwrd ss @idwrd s9s sonD IQHU!IQPUA nd the gret reign of his son idwrd sss @IQPU! IQUUA did not hnge the sttutes of the porest vwF he rundred ers9 r ws delred y idwrd sss in IQQU on uing of prne hilip s s the ltter ttempted to lim the title of uing of prneD while the formerD the lntgenet houseD limed the thrones of oth prne nd inglndF huring this wr @until IQUSA severl uings of inglnd sueeded @from ihrd ss the idwrd sss9s grndson @IQUU!IQWWA to the ession to the throne of the rouse of ork with idwrd s @IRTI!IRVQAAF huring these two enturiesD royl forests were sold o' to (nne the wr ginst prneF he ivil wr etween the rouse of lntgenet nd the rouse of ork in the seond prt of the ISth entury reinfored the (nnil role of the forestF he ession to the throne of the rouse of udor with renry s @IRVS!ISHWA fter the defet of ihrd sss @the idwrd s9s rother @IRVQ!IRVSA nd the lst of the rouse of orkA reopened the porest vw issue @though the more remote royl forests suh s the ixmoor forest were grnted on leseAF ntil the end of renry s9s reignD the pressure on forest over remined limited due to wek demogrphi growthF roweverD the eginning of the ITth entury ws mrked y oth sustntil demogrphi growth nd philosophil revolution @the theoretil root of the enlosure issueA whih ws to e prejudiil for forest over @hevèzeD IWUQAF Decline of the royal Forest Law: from the 16th to 18th century renry sss @ISHW!ISRUAD seond rown of the rouse of the udorsD ws oth despoti nd politilly strtegi uingF tust fter the disovery of the xew orld in the lte ISth enturyD renry sss deided to rete the (rst inglish nvy to ompete with the pnish empireF he nvl industry ws orn ndD with itD its enormous requirements of woodF wjor logging tivity resulted from this royl mitionF he forest eme now more nture reserve thn plying (eld or n element to e used in politil trdeEo'sF his reign ws lso mrked y the lst retion of royl forest y uing @rmpton gourt in ISQWAF sn dditionD following the inglish reformtionD renri sss lso supported the deforesttion of the elesistil forests whih were seized y the uing nd then sold to privte individuls who lered themF he inglish forest su'eredD one ginD from the politil nd soietl instility of the inglish kingdom @hevèzeD IWUQD pFTPAF ntil the end of the reign of ilizeth s @ISSV!ITHQA @the (fth nd lst monrh of the udor dynstyAD the uings9 right onsisted in eing le to sell forestlnd to (ll the royl ses to (nne the wrs ginst pin nd otlndF he dvent of the turts in ITHQ with tmes s @ITHQ!ITPSA ourred in ontext of hrd forestry exploittion for the nvl onstrutionF hough this uing tried to restore n e'etive porest vwD fter the onessions mde under the udorsD the (nnil pressure pushed him to weken the porest vwF he reign of ghrles s @ITPS!ITRWAD the seond son of tmes sD ws despotiF sn this ontextD he returned to the old royl porest vw to ensure mximum pro(ts for the xvy9s timer produtionF roweverD his despoti poliy illustrted y the unfir porest vw ws so unpopulr for the noles nd the lol popultion tht ghrles9 lst yers were mrked y the inglish givil rD in whih he fought the fores of the inglish nd ottish rlimentsF he monrhy ws then olished in IVRW nd repuliD lled the gommonwelth of inglnd ws delredF nder the diretion of yliver gromwellD the new epuli set side of the porest vw nd entuted the pressures on the forest to rise (nnil resouresF he restortion of the monrhy nd the return of the turts with the son of ghrles sD ghrles ss @ITTH!ITVSAD in ITTHD reopened the royl onessionsF roweverD the growing need for wood for the xvy used renewed interest in porest vw to develop sustinle forestryF sn this ontextD the oyl xvy lunhed mpign in fvor of the forestD lled ylvD e hisourse of porest reesD through the work of the lndspe rhitet tohn ivelyn in ITTR @hevèzeD IWUQD pFTPAF roweverD this mpign hnged nothing nd the porest vw ws pereived y lol people s simulrum of the old feudl royl porest vwD this in ontext where wood ws minly imported from ndinvi nd the olonies 9 F huring the IVth enturyD timer imports inresed nd the remining fritish forests were still used to develop the xvy during the reigns of the rouse of rnover with qeorge s @IUIR! IUPUAD qeorge ss @IUPU!IUTHA nd qeorge sss @IUTH!IVPHAF he forests were inresingly suE jeted to this pressure while the olonil empire of the fritish grown supplied the metropolis in woodF sn ontext of growing industril development oupled with strong popultion growth nd pressure on griultureD deforesttion inresed during the IVth enturyF he deE velopment of the individulisti system with enlosuresD nd the end of the old gommunity system served to further derese forest overF pinllyD porestry poliy ws sed on n ntgonismD iFeF develop sustinle forestry for the xvy or sell the woodlnd to (ll the royl resury o'ersc he ltter fous eme more pressing so the porest vw lost its utilityF roweverD the depletion of the forest over nd the need to ensure durle supply in timer would led to growing wreness of the need for sustinle porestry poliy in the lte IVth enturyF Sustainable Forestry policy: the end of 18th and early of 19th century et the end of the IVth enturyD sttement of the royl forest ws implemented etween IUVU nd IUWQ y royl ommissionF eventeen reports were pulished nd stted tht the uingdom of inglnd possessed the following forestsX herwood porest in the xorth of rentD nd severl in the outh @four forests in rmpshire inluding xew porestY indsor porest in ferkshireY hen porest in qlouestershireY ipping porest in issexY yhwood in yxfordshireY nd three forests in xorthmptonshireA @gox @IWHSD pFVSA nd qurier @PHHTD pFPQQ!PQRAAF he ommission onluded tht these forests were poorly preserved nd tht the ourts were ompletely ndoned @see the following susetion IFIFI on forestry institutionsA suh s the swinmote ourtsF sn some forests no monitoring ws performed so tht the royl forests were left under the ontrol of lol popultionsF es resultD onessions of the royl forest to privte users were more frequent s well s enlosures whih were mde y illegl users to trnsform the forest into grsslndF he third report ws disply of the gret soure of pro(t relted to the timer trde for the rown ut lso for usersF he report de(ned then two types of forest to undersore intense forestry exploittion without regrding the regenertion of the forestF pirst ws forestlnd to remin under the uing9s uthority for the xvy timer produtionF his ws the se of forests ner the ost suh s xew porestF sn these royl forests used y the uingD privte users were ompensted y the uing to give up their rights of use or pst enlosuresF eondD other forests whih were grnted to users for enlosure in exhnge for ompenstion for the uingD resulted in signi(nt forestElering of those res whih were previously negleted y the porest vw @qurierD PHHTAF sn dditionD the deision to remove rights of use hd een tkenF his deision led to the development of enlosure with strit property rightF rivte users nd property owners reeived shre from these enlosures ut the poorD who lived in ommunity systemD sufE fered from this sitution nd reelled mny times y reking down the fenes proteting the enlosures in the privte lots @qurierD PHHTAF Forestry institutions: forest courts and forest ocers renry sss9s ghrter of porest hd developed the (rst forestry ourts nd forest o0ers in hrge of the implementtion of the oyl porest vwF nlike prneD the royl forest ourts did not ompete with the lord9s ourts nd forestry dministrtion eme less importntF Forest courts here were three min porest gourts in the old royl porest vw de(ned y the xormns nd enfored y renry sss9s ghrter of the porest in IQIUF he lowest level ws the gourt of etthmentD lso lled the porty!hy gourt or oodmote ourtF his ws held every RH dys nd ws presided y the verderers @designted for the protetion of the forestA or the rdenF o lled euse its ojet ws minly to reeive the tthment of the foresters @or woodwrdsAD nd enter them on the verderers9 rollsF he foresters tthed persons who hd ommitted rimes ginst the royl porest vw nd rought them efore this ourt to hve them enrolledF purthermoreD the verderers did not possess the power to try or onvit individulsD nd suh ses hd to e pssed upwrds to the swinmote or the ourt of justie set @goxD IWHSD pFII!IRAF elsoD gourt of regrdD held every third yerD to enfore the lw requiring the delwing of dogs within the forestF he seond level of ourt ws the winmote gourtD whose purpose ws to try o'enders efore jury of swins @or free tenntsAF his ws held three times yer nd ws presided over y the rden nd verderersD the gisters eing in ttendneF erderers did not judge ut deided to hold or not o'enders who would e tried y the superior ourtF re ould lso regulte gistment @or psturgeA nd pnnge s well s rry out investigtions of uses ommitted y foresters on free tennts @qurierD PHHTAF hird ws the gourt of justie!set or porest iyre whih ws the highest of the forest ourtsF st ws to e held every three yers nd hd to e nnouned forty dys in dvneF his ourt ws presided over y tustie in iyreD lso lled the ghief tustie of the porest ppointed y the uingF here ws one ghief tustie north of the rent iver nd one for the outhF st wsD in theoryD the only ourt tht ould pss sentene upon o'enders of the porest vws nd n ppel ws possile t the gourt of tustie of the uing @qurierD PHHTAF woreoverD in prtieD the distintions etween forest ourts were not lwys oservedF winmote ourt nd the ourt of tthment ould e one nd the sme @for instne in the hen forestAF woreoverD s the ourts of justie!set were triennil ourtD the lower ourts often ssumed the power to judge o'enders ginst the porest vwF sn turnD the winmote ws often the judgement ourt so tht justie ws rried out y lol jury @the swinsAF he lst feturesD whih mrked the inglish ommon lw sine the wgn grtD di'ered from the prenh legl system where the judgement ws dministered y the wître des iux et porêtsD ppointed y the prenh uingF woreoverD in IVIH the two ghief tusties of the porest were repled y qenerl snspetors in hrge of the royl forestD nd the ourts of justie!setD whih eme grdully less importntD QW were olished in IVIU nd their powers trnsferred to the pirst gommissioner of oods nd porestsF he other two ourtsD the gourts of swinmote nd tthmentD disppered t vrious dtes in the di'erent forests while gourt of winmote ws reEestlished in the xew porest in IVUUF Forest ocers pirst ws the hief royl o0il lled the rden or the ueepers of he porestF re ws often lord or n eminent nd preoupied mgnteD who frequently delegted his power to deputyF re supervised the foresters nd under!foresters @qurierD PHHTAF eond ws the foresterD lso lled the verdererX the o0er who held judiil powerF re held the winmote ourt nd he ws hene responsile for porest vw enforementF re ws responsile for ptrolling the woodlndsF ris duties inluded oth negotiting dels for the sle of timer nd stopping pohers from illeglly huntingF he seond o0er ws the surveyor or the regrder who determined the oundries of the forestF re ensured only n exeutive funtion without judiiry powerF re reported to the ourt of justie!setD nd investigted enrohments on the forest nd invsion of royl rightsD suh s ssrtingF re ould lso provide hek ginst ollusion etween the foresters nd lol o'endersF hird ws the gister whih supervised pnnge nd gistment @or psturingA s well s olleted ny fees thereto ppertining @qurierD PHHTAF heir suordintes were the under!forestersF hese inluded fedleD who nnouned ourts nd performed proeduresD the ueeper!fili' of lks sworn in y the verdererD nd the porest nger who ws the ptroller of the purlieu @qurierD PHHTAF Conclusion: royal Forest Law in the early 19th century sn the erly IWth enturyD forestry ourts nd porest vw were very limited nd only three ommissioners were in hrge of the royl forestsF his hnge in the dministrtion of the royl forestD from the old forestry justie to the nomintion of ommissionersD re)eted seulr hnge in the pereption of the forestF he porest vw remined only to protet the royl forests in order to promote the timer supply for nvl onstrutionF sn ontrstD the privte forests were inresingly disonneted from the porest vwF he griulturl enlosures ssoited with the eonomi nd popultion growth in the erly IWth entury hd wekened interest in the forestD whih eme more n impediment for the fritish griulturl nd industril developmentF qret fritin hd eome the (rst eonomi nd politil ntion in the erly IWth entury ut hd forgotten its forestsF 1.1.2 History of the French Forest Law he ristory of the prenh forests follows the sme dynmis s the inglish forestF opultion growthD politil hnge through ivil nd ontinentl wrs hd lwys shped the forest overF RH hereyD humn trgedies suh s wr or diseseD redued for while the pressure on the forest overD nd s noted y wihel hevèze ivery loud hs silver lining @hevèzeD IWUQD pFQUA 10 F roweverD the prenh popultion inresed stedily over the enturies nd forest over irreprly diminishedF fefore turning to the presenttion of the ristory of the prenh forestD underlying motivE tions relted to the hoie of IIth entury s the eginning of the historil study hve to e presentedF his entury did not relly see the eginning of n e'etive forestry dministrtionF por thisD we ould go k to the qllo!omn registrtion of eh plot of lnd s privte propE ertyF he dvent of the werovingins in the Sth entury introdued ustomry qermni lw sed on lol ustoms 11 F he werovingin nd the following grolingin registrtion imed t governing ustoms whih were s numerous s the numer of lords in the kingdomF sn the erly IIth enturyD the kingdom of prne hd not n e'etive forestry dministrtion ut rther registrtion of severl forestry ustoms whih ws omintion of the omn lw nd the old ommon qermni lw 12 F gonsequentlyD we hve hosen the IIth entury s prtil strtingEpoint for our omE prtive nlysis of inglish nd prne in the sme enturyF purthermoreD this entury is lso of gret interest for the study of the prenh forestF st mrked the eginning of n importnt eonomi nd demogrphi growth in prne with the dvent of the gpetin erD so muh so tht the prenh forester qustve ru'el pointed out in his ristoire des porêts prnçises tht the extent of the rops hd eome @FFFA insu0ient tht d or poor hrvest ould use fmine @ru'elD IWPSA 13 F yviouslyD the ristory of the prenh forest goes deeper thn wht is proposed hereD ut our im is to give n outline of the historil hnge of the prenh forest to etter understnd the ontext in whih the prenh porest gode ws promulgted in IVPUF he ristory of the prenh forest n e divided into four prtsF pirstD we present the evolution of the forest from the IIth to IQth enturyF he emergene of importnt deforesttion oupled with sustntil royl possessions led the uings to rete forestry dministrtionF eondD we see the period of four enturies etween the IRth nd IUth entury whih ws mrked y the (rst royl ordinnes relted to forestry dministrtion through the entrliztion nd uni(tion of forestry ustomsF yur third prt is devoted to the IUth nd IVth enturyX the former stood for the emergene of n e'etive forestry dministrtion with golert9s ITTW yrdinne while the ltter ws drmti entury for forestingF yur lst prt onludes on the importne in the erly IWth entury of the retion of forest ode whih ould olish ustomry di'erenesD estlish governmentl uthority in terms of forest mngementD nd 10 In French, A quelque chose malheur est bon in (Devèze, 1973, p.37).

11 See (Wijels, 2010, p30-38) and (Rigaudière, 2010, p.60-67) on the legal pluralism made of the plurality of German customs and the survival of Roman law.

12 This duality in the French legal system remained over centuries and was to disappear with The Napoleonic Civil Code in the early 19th century (Huel, 1925).

13 L'étendue des cultures étaient devenue (...) insusante [qu'une ] récolte mauvaise ou même médiocre [pouvait] provoquer une famine (Huel, 1925). RI rule privte propertiesF he nlysis of the IVPU porest gode nd its implitions will e presented in setion IFP of this (rst hpterF Forest in danger from 11th to 13th century Feudalism and its consequences prenh roylty ws di'erent from inglish royltyF sn prneD sine the frtriidl wr etween the grndsons of glovis in the Tth entury nd the introdution of the (rst myor of the ple s the right rm of the uingD the in)uene of feudl lords on poliy deisions ws very importnt in ontrst to inglndF sn prneD the feudl system ws deeply rooted in the soietyF his system involved powerful lol hief @lordsA so tht the entrl government ws strongly sujeted to the will of the lordsF his di'erene etween prne nd inglnd ws one of the resons for the divergene in the oneption of the lwmking proess @qmro et lFD PHIID pFIWPA 14 F his feudl system led to the estlishment of the unfir porest vws during the dvent of the grolingins in the Vth enturyF his porest vwD imported into frittny y the huke of xormndyD illim the gonqueror @see susetion IFIFIAD represented the ritrry nd rutl feudl system whih hd llowed the preservtion of the forest until the IIth enturyF his porest vw gurnteed the solute use of the forest y the seigneurD otined leglly or notD who ould forid use to nyone under thret of loody sntionsF his feudl system hd drmti onsequenes nd led to the ruin of the lol popultions s well s the ndonment nd degrdtion of lndF he forest over inresed wheres the griulturl tivities were severely penlized resulting in the impoverishment of pesnts @wurry @IVSHD pFPIUA nd hevèze @IWUQD pges QI!QPAAF Forest in danger in the early 11th century he IIth entury sw the eginning of n eonomi development nd popultion growthF he reltive pee under the dvent of the hiret gpetin hynsty under rugh gpet in WVUD despite osionl seigneuril disputesD hd lunhed revolution in the use of wooded lnd whih ws to lst until the IQth enturyF hnks to the tough grolingin porest vw nd little gpetin )exiilityD forestlnd expnded until the IIth enturyF gonsequentlyD the lords nd seigneurs were ught in trp of their own mkingF sn ftD the extension of the forests lso involved n extension of lol rights of use suh s grzing @wurryD IVSHD pFPPIAF hereyD the forests were used y pesnts in ontext of inresing popultion growth whih fored migrtion wy from villges @eing too smll nd t the rink of fmineA to forestsF he need to feed this growing popultion fored the inhitnts to ler forestlnd to survive nd oth the lords nd uing were fored to filitte 14 The local power in France had facilitated the emergence of the codication of the legal system given the weakness of the central power (the King). In contrast in England, the central authority was strong and respected so that the local lords and vassals were not encouraged to contradict the royal will which could implement a justice based on oral laws and the constitution of the jury (i.e. the common law). See Gambaro et al. (2011) for a comparative analysis of the common law and civil law.

RP suh uses of their forests to void pesnt revolts 15 F Emergence of the forestry administration in the 13th century sn the IQth enturyD the hiret gpetin hynsty imposed the royl domintion in the uingdomF he reign of hilip ss eugustus @IIVH!IPPQAD the seventh in the hiret gpetin hynstyD ws gret symol in expnding the royl demesne nd the in)uene of the monrhyF sn this ontextD forest mngement eme royl prerogtive leding to the retion of the edministrtion des iux et porêt in IPISF his (rst royl forestry dministrtion hd the im of preserving the royl forest ginst unontrolled grzingD or utting nd removl of timer 16 F vords nd seigneurs imposed in their forests their own rights of use @grzingD ornsA for the pesnt popultionsF husD n old royl porest vw oupled with pesnt nd seigneuril ustoms represented the prenh porest vw in ontext of non industril use of woodF woreoverD the feudl system inherited from the werovingins egn to weken from this entury onwrdsD under the monrhy of int vouis @IPPT!IPUHA nd hilip s @IPVS!IQIRAF sn this ontextD the emergene of forestry dministrtion eme e'etive due to the growth of royl powerF roweverD despite this royl dministrtionD forestry mngement ws not sujeted to ny regultion nd forest over deresed until the (rst porest gode ented y the (rst uing of prne from the rouse of loisD hilip s @IQPV!IQSHA in IQRT 17 F Forest became a royal prerogative from the 14th to 16th century 14th century he prenh historin wihèle hevèze stressed the importne of this entury s the (rst step to sve the prenh forest fter three enturies of strong pressure nd politil instility fter the deth of the lst son of hilip sD ghrles sD who died without leving mle heir @hevèzeD IWUQD pFQQA 18 F hus the dvent of the rouse of lois in IQPV with hilip s plunged prne into the rundred ers9 r ginst inglndF sn this ontextD the forest ws seen s timer stok 15 The Lords had to accept some rights of use in their forests in exchange for services rendered by the farmers.

Moreover the seigneurial power relative to the King and local populations lessened so that they had to accept some rights of use.

16 Duby (1962) argued that the timber trade became more important in the 12th century due to shortages in the wood production in Orient. He said: La fôrêt devient au XII e siècle comme une culture protégée de l'arbre, destinée au besoin de la construction, de l'artisanat et du chauage in (Duby, 1962).

17 Philip VI was a member of the Capetian dynasty. He was the son of Charles of Valois, the brother of King

Charles IV (13221328), the last direct Capetian King of France.

18 This event was one of the sources of the Hundred Years' War. In 1314, the Direct Capetian, King Philip IV, died, leaving three male heirs: Louis X, Philip V, and Charles IV who died without a male heir. However, a fourth child of Philip IV, Isabella, was married to Edward II of England and had a son, Edward of Windsor, who was a potential heir to the thrones of both England (through his father) and France (through his grandfather).

However, the French nobility refused to have a foreign King, as the King of England. 
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whih ould e used to (nne the wrF gonsequentlyD hilip s ented the (rst porest gode in IQRTD whih eme the (rst royl ordinne regulting the use of the forest into RP rtilesF roweverD the young foresters were strongly orrupted so tht hilip sD his son tohn ss @IQSH!IQTRA nd his grndson ghrles @IQTR!IQVHA ll tried to urtil this orruptionF he most importnt tril ws the IQUT ordinne of ghrles whih delt with o0ersD tx nd rights of useD orgnized into SP rtilesF his ordinne re0rmed the uing9s interest in timerD ndD for instne settled wood forestElering in the oumre nd xormndy forestsD @FFFAD to the vssls onstrution@wurryD IVSHD pFPPSA 19 F he end of the IRth entury ws thus mrked y growing timer need for militry nd industril use despiteD ginD wek royl forestry dministrtionF 15th and 16th century sn the IRth enturyD the rundred ers9 r @IQQU!IRUSA nd the flk heth @IQRV!IQSHA hd oth redued the popultion whih hd inresed during the two previous enturies 20 F huring the ISth enturyD ghrles ss @IRPP!IRTIA estlished entrlistion nd uni(tion of the ustoms nd rights of use in ll the kingdom in IRSR @@ij'elsD PHIHD pFIHIAD @igudièreD PHIHD pFRQTERRPA nd @qmro et lFD PHIID pFPPREPPSAAF his lso onerned forestry ustomsF his poliy ended in the next enturyF woreoverD sine there ws little popultion growthD there were fewer royl ordinnesF roweverD the ITth enturyD mrked y oth politil stility nd n inrese of pesnt rights of use in the forestD ws 'eted y n importnt forestry risisF woreoverD the prenh eonomy ws more nd more oriented towrds the wood industry for the mrineF eording to the study of wihèle hevèzeD this industry ounted for sixth of prenh forest resoures @hevèzeD IWTIAF gonsequentlyD prnis s @ISIS!ISRUA of the rouse of the lois of engoulêmeD lover of hunting nd t wr with ghrles uintD took over forest ordinnes from wrh ISIT @reprodution of the forestry ode of hilip sA until his own forestry ode in ISRQ to re0rm the royl prerogtive on forests @golletifD IWWUD pFVRAF his porestry ode severely limited the pesnt rights of use in royl domins to protet forests from logging ut lso pointed out gin the importne of the dministrtion nd forest justie @see susetion IFIFP for presenttion of the forestry institutionsAF his ode lso llowed ll forest owners to pply this ode nd penlties more onsistentlyF hespite these improvements in the forestry dministrtionD prnis s nd his son renry ss @ISRU!ISSWA were sujeted to the revolt of the pesnt lss who did not ept these mesures impeding their rights of useF hese revolts were nourished y the nture of the forestry dministrtion whih wsD s in inglndD oth the dministrtor nd judgeF por instneD mny rehes of ondut were ommitted in terms of sntions nd txtion on timer sles @wurryD IVSHD pFQHU!QHVAF sn dditionD the eginning of the griulturl revolution reinfored the need for rurl popultions to use lnd more extensivelyF elsoD the premise of the revolution of enlosures egn to e implementedD inresing the pressure on woodlndF et the end of the reign of renry ss in ISSWD forest over ws under pressure with the onset of the r of eligionF p to renry ss9s sonD renry sss @ISUR!ISVWAD nd his grndson renry s @ISVW!ITIHAD the forest ws minly used s urreny nd so deforesttion ws sustntilF he woulins ordinne of the seond son of renry ssD ghrles s @ISTH!ISURA in ISTT ttempted to forid the liention of the royl forest ut ws unle to stop the sle of the royl forest for (nnil purposesF sn the sme wyD the emergene of forestry eonomy t the end of ITth entury only slightly urtiled deforesttionF roweverD neither renry s who tried to protet the royl forests with the retion of qenerl uperintendene of porestry or the projet of ullyD the fithful rightEhnd mn of renry sD to plnt trees long rods nd in the enter of eh villge throughout prneD hnged the deresing evolution of forest overF he politil yers of ihelieu nd wzrin during the minority of vouis s @ITRQEIUISA entuted this trendF et the eginning of the reign of vouis s in ITTID the prenh politiin tenEfptist golert egn to rule the qenerl hiretion of pinneF golert would lter eome the most in)uentil politiin nd protetor of the forest in the ristory of prenh forestryF Forest in the 17th and 18th century Colbert's inuences from 1661 to 1681 he (rst royl ordinnes @from the IQth enturyA ould not regulte the forest use ndD in turnD the forest over diminishedF tust like the fritish rown in the IUth enturyD the prenh roylty with vouis s deided to implement strong forestry regultionF woreoverD ontrry to the politil ontext in inglndD the prenh model ws pproprite for royl interventionF efter the pronde ginst grdinl wzrin nd the young vouis s @ITRQ!IUISAD the dvent of the reign of vouis s in ITTI provided the kdrop for strong royl interventionF sn ITTSD golert eme winister of pinne nd renewed interest in the royl forestlndF he xvy hd previously een ndoned y ihelieu nd wzrinD ut now vouis s egn to develop his xvy to mke up for lost timeD in omprison with inglndF sn ITTID the uing ppointed golert s uperintendent of (nne nd reted ommission of PH memers in hrge of reforming the porestry led towrds gret period of reformtionF he (rst mesure rried out y this ounil ws to lose the royl forestsF efter eight yers of reports on the stte of the prenh forests mde y golert9s gentsD vouis sD sed the (nl report of golertD estlished the gret ordinne in eugust ITTWF st ws sed on thirtyEtwo titles whih lter inspired the IVPU porest godeF his ordinne ould e viewed s forest ode whih governed ll spets of the forestF he min ontriution ws to lrify the porest vw @golletifD IWWUAF por instneD the hmmering wood eme mndtory to lrify the movement of the wood nd txtionF elsoD the royl prerogtives were relted to oth the uing9s forests nd others @ommunity forestsD hurh RS woodlndD privte usersAF ights of use nd ustoms were nned in the royl forests ut regulted in other forestsF por instneD it ws only permitted to enter royl forests y rods or during the dyF ikles or xes were prohiitedD s ws to remove woodD sndD plntsD soil under penlty of punishmentF por exmpleD the ertile R of itle QH of this royl ordinne nned hunting entering the royl forests t night @fudrillrtD IVPIEIVRVD pFWWRAF his ordinne lso regulted the forest ourts nd o0ersD nd uthorized the ltter to t in ll forestsF pinllyD the forests on the ost nd long the rivers were prtiulrly ontrolled in order to sustin the xvy timer prodution @hevèzeD IWUQY hugs de l foissonnyD IWWWAF his ordinne helped to reorgnize the porest vw with the estlishment of porest gode governing the sopeD use nd respet of ll forestsD nd the nning of some rights of use to protet royl timerF his ITTW ordinne ws the illustrtion of the qret eformtion @ITTI!ITVQA of golertF roweverD golert hd to strengthen the royl power to ur ivil nd elesistil disoediene whih grew s hd hppened in the previous reformsD inluding those of prnis I @golletifD IWWUAF golert9s deth in ITVQ mrked turning point in forestry regultion whih susequently eme wekerF he inrese of the risk of pesnt risis supported y the ghurh led the uing to tolerte more ustomry prties nd rights of useF hespite this filure reltive to the inrese of forestry ustomsD the ITTW ordinne of golert imed to sustin the forestry industry in ontext of strong timer demnd for the nvyF nlike inglndD prneD in the IUth enturyD relied on powerful entrl government sed on the interventionist ideology of golert nd the gret in)uene of vouis sF his porestry ode helped to improve the uing9s uthority on forest useD y introduing gol of selfEsu0ieny in timer prodution for the (rst timeD unlike inglndF he forestry dministrtionD s the ody enforing the ordinneD ws thus strengthenedF Forest in the 18th century golert9s deth ws rek in the royl porestry poliyF he pressure of lol people nd the ghurh led the uing to not implement some rtiles of the ordinneF he end of the reign of vouis s nd the eginning of IVth enturyD with the dvent of vouis @IUIS!IUURAD were mrked y n inrese in the forestry st' ontrry to the golert9s initil intentionD whih ws to limit nd lrify the vrious forestry positions to inrese the e'etiveness in monitoring nd sntionsF re removedD for exmpleD the qrnds wîtres des iux et porêtsD whih were restored in ITVWF ntil IUSHD forest over ws stilized with the work of gret foresters suh s fllinvilliers nd un wheres in the seond hlf of the IVth enturyD the prenh forest deresed suE stntillyF everl uses n e identi(edX popultion growthD the timer needs of the xvyD the demnd for more omfort @hetingAD nd the emergene of n intelletul lss inspired y the philosophers of ITth enturyF hese intelletulsD nmed the hysiortsD lled for rise of griultureD nd deline of royl nd ommunl propertiesF es resultD privte properties nd deforesttion were elerted just efore the revolution of IUVWF sn dditionD the fmines of IUTP nd IUTT entuted the pressure on griultureF ith the support of the hysiort RT philosophers nd eonomistsD vouis s @IUUREIUWIA gve new orders promoting deforesttion @ru'elD IWPSD pFIWQAF pinllyD forest over in IUVW ws muh less extensive thn in ITVWF Forest after the 1789 French revolution he priniples of the yld egime sed on inE equlity etween feudl lords nd pesnts s well s the ommon property of lol ommunities ws removed y the IUVW politil evolutionF he politil philosophy of soietyD sed on the nturl lw of individul equlity etween humnsD founded the xew egime nd estlished the priniple of individulism s pillr of the new soietyF porest vw nd lnd rights were oviously in)uened y these developments lredy implemented in the eonomi sphere y the hysiortsD themselves in)uened y the shool of modern nturl lw @qrotiusD ufendorfD voke @see rlpérin @PHHVAY vrrère @IWWPAAF he old porest vw ws olished y the ts of heemer IWth!PSth IUWHD whih removed the jurisdition of mîtrises nd the le de mrreF yther ts @eptemer ISth!PWth IUWIA ontinued to dismntle the yld egimeD nd the xew porestry egime hnged little until the IVPU porest gode @fourginD IWVWD pFIWPAF sn the new systemD privte property eme nturl rightF he ommunes were reted with ommon ownership whih owned ommunl forests 21 F porestsD previously in open essD eme then ommunlF sn dditionD seigneuril forests lso eme ommunl forests under the t of eugust PVth IUWP nd the droit de trige ws olished y the t of tune Ist IUWQ @fudrillrtD IVPIEIVRVD pFWVSA following n t of eugust PRth IUWP stipulting in ertile I tht this right ws feudl right 22 F sn the sme wyD under the t of tune IHth IUWQD ommunl forests were strengthened euse ll wste lnd ws now ommunlF pinllyD the t of eptemer Sth IUWI on the forestry dministrtion stipulted tht the ommunity forests were ruled y this dministrtion while the privte wooded lnd ws not within the dministrtion @itle sD rtFTD fourgin @IWVWD pFIWVAAF roweverD this new regime ws nourished y the emergene of n nrhi mngement of ommunl forestsF gonsequentlyD the most importnt deforesttion in the ristory of the prenh forest ourred in the erly IWth with deline round qurter of the ntionl territory @ginst PW7 todyAF his led to the need for legl frmework oding forestry ehviorF he xpoleoni porestry poliy ws lso less e0ientF his ws minly set of the yld egime poliies lumped with xew egime onesF nder the estortion in IVIRD there ws systemti liention of tte forest resoures to inrese the revenues of vouis sss @IVIR! IVPRAF sn dditionD the forest ws no longer seen s royl prerogtive so tht vouis sss olished the edministrtion des iux et forêts in IVIU @fudrillrtD IVPIEIVRVD pFUISAF his hnge in forestry dministrtion ws lso mrked y royl ordinne of tnury Pnd IVIU whih stted tht the uing9s forest ws now under the ontrol of the winister of pinne nd 21 In the Old Regime, the notion of common property was present but this form of ownership was poorly developed and represented mainly the areas for which it was dicult to know who was the owner (Huel, 1925, p.100102).

22 According to the 1669 ordinance, the Lord donor or his descendants could claim a third of the wood granted tax free to a community of people. This was the droit de triage RU qenerl hiretorF roweverD n ordinne of ytoer IIth IVPHD restored the forestry dminE istrtion ruled y foresters whose im ws to tke re of the propgtion nd onservtion of forests in the woods of the stteD muniiplities nd puli res FFF @fudrillrtD IVPIEIVRVD pFVUS!VUTA 23 F he ession of ghrles @IVPR!IVQTAD vouis sss9s rotherD ws mrked y strong return to the yld egimeF roweverD the porestry poliy ws strengthened with the retion of the xtionl hool of porestry in xny nd the porest gode in IVPUF Forestry customs and use rights Before the 1669 Ordinance ights of use re n importnt prt of the history of the forest in prneF ights of use n e de(ned s the use of the forest or its produts y persons who do not own the forestF he most widespred rights of use sine qllo!omn times were grzing rights @grzingD ornsA nd drwing rights @removl of dedwoodAF hese rights were dpted in eh forestF here were s mny rights of use s ustomsF husD rights of use were ustomry @or ommonA rightsF he evolution of rights of use ws linked to the use of the forest y the ownerF p to the IQth enturyD the forest ws not used for (nnil purposes y its owners @the uingD lordsA nd rights of use were thus tolerted without ny rel ontrol nd without eing sujeted to restritions nd rulesF he gret prenh forestersD qustv ru'elD de(ned rights of use s feeD rel nd sujeted to preise rules ru'el @IWPSAF he peuniry nture of these rights went k to nient times nd ru'el @IWPSA rgued tht some texts of the Uth entury showed tht the sle of rights of use llowed lords to impose vlue on their forests nd inreseD in turnD their personl inomesF he rel nture of rights of use stted tht they were held y ommunity of people or individulsF pinllyD the rights of use were sujeted to rules nd restritions whih were more or less restritiveD foring users to omply with the onession tF he rules nd restritions in the rights of use hnged ording to the vlue of the forest for its owner @the uing or the lordAF sn the IIth nd IQth enturyD rights of use egn to e estlished in douments to ensure some inomes for forest ownersF prom the IQth enturyD the expnsion of rights of use hrges oupled with the emergene of strong royl uthority with hilip sD in push to protet the forestD mrking the eginning of the systemti estlishment of title for the rights of use heked y o0ilsF elsoD renry sD with his vetters tent in ISVWD ordered the trnsription of the titles relted to rights of useF roweverD these e'orts were often not followed nd mny users were le to void hving to present their titles @ru'elD IWPSD pFIIIAF After the 1669 Ordinance ell previous royl ordinnes on rights of use were never impleE mented due to the orruption of forest o0ilsD lk of royl willD or lk of ompline of lol ommunity nd hurh to follow ordersF golert9s qret eformtion illustrted y the royl ordinne of ITTW hd the im of lrifying forestry legisltionD s we hve seenF husD the ITTW ordinne lso lri(ed the rights of use nd divided them into two prts @ru'elD IWPSAF he ordinne of ITTW distinguished thus the rights of use relted to psture nd those relted to woodF he (rst were llowed more freely ut hd to e pprovl y the gounil of the uingF he seond tegory ws foridden in the royl forests ut only for rights of use no older thn one hundred yers @in ITSHA nd ompensted for the oldestF roweverD the prt of ITTW ordinne devoted to rights of use ws not implementedF uing9s (nnil di0ulties slowed the ompenstion of users hving old rights of useF sn dditionD the ordinne imposed to ompile n inventory of ll rights of use in the royl forestsF his inventory ws prtiulrly well estlished nd remined the legl frmework for the title of rights of use until the IUVW revolution @ru'elD IWPSAF Forestry administration and courts porestry dministrtion underwent mny hnges sine the estlishment of the dministrtion des iux et porêts in IPIS y hilip sF he estlishment of n dministrtion in hrge of the mngementD ontrolD surveillne nd poliing of royl forests were needed when they eme royl prerogtiveF Forestry administration werovingin nd grolingin forestry dministrtion ws non! existent nd the premise of the porestry dministrtion under the (rst gpetin onsisted in using provost to mnge royl forestsF hese o0ers were in hrge of poliingD judgementD revenues nd other prerogtivesF sn IPHPD hilip s @IIVH!IPPQA nnexed xormndy nd its vst forests in whih the uing hd the right of tiers nd dnger tht llowed him to pture portion of the timer sold nd to rete tx urdenF his uing reted new o0ersD nmed illis in the xorth in hrge of the illigeD nd sénéhux in the outh in hrge of the sénéhussées @igudièreD PHIHD pFQQVEQRHAD nd estlished the onept of iux et porêtsF hen the forest eme royl prerogtive in the IQth with hilip sD the edministrtion des iux et porêts nd the (rst foresters nmed wîtres des iux et porêts were thus reted @hevèzeD IWUQD pFQSAF poresters were divided into three levelsF pirst ws the gent lso lled the sergentD seond ws the verderer lso lled wître sergentD hâtelin or gruyer @heqD IWPPD pFUV!UWAD nd third ws the wître des iux et porêtsF he sergent ws the lowest funtion despite some heterogeneity etween themF here were sergents on horsekD on foot nd those with or without gurntee of the uing @oqueletD IWVRD pFAF he ltter were ppointed y the uingD nd hd to monitor the users nd ssigned them to the gruyer in the plid @ourtA of the forest @heqD IWPPD pFWW!IHHA 24 F he wître sergent or gruyer @verdier in xormndyD @oqueletD IWVRD pFAA were in hrge of gruerie nd were ppointed y the uing or the lordF he gruyer hd to live in the forest to ensure the good use of it for the uingF re hd to know nd judge the rimes in his gruerieF re hd to ontrol the sergents nd ssigned them prt of the forestF sn dditionD the gruyer mnge the rights of use in his forestD lled the eformtionD so tht users often hd on)its with the gruyerD euse the ltter ws the (rst link etween the wître des iux et porêts nd pesnts @oqueletD IWVRD pFAF he gruyer ws lso in hrge of the wood hmmering for the nvy @heqD IWPPD pFVS!VWAF eside these dministrtive funtionsD the gruyer hd judiil responsiilities nd he dministered the justie in the plids of his forestF pinllyD the gruyer hd (nnil responsiilities nd hd to inform the wître des iux et porêts responsile for the mîtriseD whih the gruerie ws llotted toD on the mngement of the forestF he wître des iux et porêtsD lso lled wître et inquisiteurD ws oth dministrtorD judge nd ountnt @heqD IWPPD pFQQWAF gonerning his dministrtive funtionsD he repreE sented the link etween gents @sergents nd gruyersA nd the uing or the lordF re mnged the sergents nd gruyersD reported their tions to the sovereign msterD nd ould punish or dismiss themF he wître des iux et porêts hd to go to his mîtrise twie yer to deide on logging volumes nd judge illegl hunting nd other o'enes @heqD IWPPD pF QRIAF he wître des iux et porêts ws lso responsile for heking the rights of use nd for grnting or denying right of use fter notifying the gruyer @heqD IWPPD pFQRI nd pFQRTAF re ws lso responsile for monitoring the trde of wood nd hd to resolve disputes relting to this tivity @heqD IWPPD pFQRRAF gonerning his judiil funtionsD the wître des iux et porêts judged in tril ourt lled les jours des iux et porêts @heqD IWPPD pFQSIAF re judged ll o'enes relting to ustomsD sles nd rimes ommitted y users or o0ers in the royl forestsF pinllyD the wître des iux et porêts lso hd (nnil nd ounting funtionsF re hd to present the ountsD given y the gruyerD to the reeveur who entrlized them efore returning to the royl ghmre des gomptes @heqD IWPPD pFQVSAF pinllyD there ws proureur du roi in ll wître des iux et porêts9s jurisdition who represented the uing during trilsF sn the middle of the IRth entury fourth o0er ws reted lled the wître inquisiteur des iux et porêts nd then ouverin grnd wître des iux et porêts lso lled ouverin wître whih monitored the wître des iux et porêtsF re hd dministrtive nd judiil powersD nd ws ppointed y the uingF sn his dministrtive pityD he reeived the gents nd ssigned their o0es lthough severl uings grnted uthoriztions for the ouverin wître to ppoint gents himselfF his prtie ws frequently olished due to misuse nd orruptionD foring the uing to ppoint o0ers himself @heqD IWPQD pFWVAF gonerning his judiil dutiesD he judged in ppel ourt in the rlements of ris nd ouen lled les de wrre @oquelet @IWVRD pFsssA nd golletif @IWWUD pFIHHAAF roweverD the rliment disputed this judgement whih ould still e ppeled efore the rliment @heqD IWPQD pFIHHA 25 F sn ISUSD renry sss olished the ouverin grnd wître des iux et porêts repled y six new o0ersD lled grnds wîtres enquêteursD réformteurs générux or qrnds wîtres 26 F he wître des iux et porêts eme wître prtiulierF sn dditionD renry s sought to lrify the dministrtion nd remove the qrnds wîtres ut filedF sn ITTUD golert olished the qrnds wîtres nd imposed in eh forest o0e only (ve o0ersX wître prtiulierD lieutenntD the uing9s ttorneyD gurd!hmmer @responsile for designting trees to ut or keepA nd lerkF sn the more remote forestsD the gruyers were in hrge of monitoring nd mnging the royl forests @ru'elD IWPSD pFISVAF golert lri(ed the forestry dministrtion nd lso imposed seletion riteri for o0ers @for instne over PS yers oldAF roweverD this lri(tion ws not mintined fter golert9s dethF he qrnds wîtres were restoredD nd the numer of foresters ontinued to inrese during the IVth enturyF sn IUVWD prne hd PH grndes mîtrises nd IQS mîtrises prtiulièresF he evolution nd the overthrow of the yld egime hd huge onsequenes on forestry dministrtionF por timeD the foresters were ll dismissed y the et of eptemer Rth IUWI ording to itle of the vw @fourginD IWVWD pFPIT!PIUA whih estlished onservtion générle in hrge of the forest of the xew prenh epuliF his new dministrtion ws omposed of (ve ommissioners nd n dministrtion mde up of gurdsD inspetors nd onservtors @fourginD IWVWD pFIWV! PHWAF his lw ws implemented in IVHI under the gonsulteD nd imperor xpoleon s repled the (ve ommissioners with qenerl hiretor in IVHTF por IH yersD poor dministrtion without e'etive prerogtive ws in pleF he estortion in IVIR nd IVIS rought misfortune to the forestry dministrtion whih ws removed nd tthed to the enregistrement des dominesF he porestry poliy ws therefter under the ontrol of the pinne winister nd qenerl hiretor with no forestry dministrtionF he ordinne of ytoer IUth IVPH restored the forestry dministrtion nd one month lterD the royl deree of xovemer PPnd restored the gonservtor of forestsF Forestry courts he forest o0ers were prt of the forestry dministrtion sed on judiiry orgniztion estlished in the kingdom in the IRth entury 27 F he forestry ourt ws mde up of three levelsX the mîtrises prtiulières in (rst instneD the grndes mîtrises des iux et porêts in (rst instne or in ppelD nd the les de wrre linked to rliments lso on ppelF es of ISSSD the mîtrises prtiulières were generlized to ll forests in eh illige nd sénéhussée 28 F hey were led y wître des iux et porêts who judged ivil nd riminl o'enes relted to forestsF he grndes mîtrises des iux et porêts were led y the qrnd wîtreF hen the qrnd wître visited the mîtrises prtiulières in his grnde mîtriseD he ws lled upon to pronoune sentenes t (rst instne or in ppel ut only with the o0ers of the mîtrises prtiulièresF he le de wrre took its nme from the lrge mrle tle in the hll of the lis de tustie in ris @ru'el @IWPSD pFIITA nd hevèze @IWUQD pFSHAA29 F he le de wrre ould e used to judge in (rst instne or in ppel y n edit dted wrh ISSV @see heq @IWPQD pFIHH!IHIA for more informtionAF sn IUHUD ll the le de wrre sessions were removed @exept those of risA nd repled y speil ghmer in hrge of the forestF Evolution of the French forest cover he evolution of the forest over in prne ws severely sujet to the evolution of the territories @lost or nnexed y prneA nd the nlysis of forest over evolutions sine the IIth entury isD of ourseD sensitive to this spet30 F woreoverD until the evolutionD forests were referened into (ve tegoriesX the royl forestsD elesistil forestsD seigneuril forestsD ommunl forests @ommunity ownershipA nd ommoners9 forestsF sn the IQth enturyD under hilip sD prenh forest over ws estimted t out qurter of the territory with popultion of out PH millionF roweverD no review of the royl forests ws estlished until golert ut ru'el @IWPSD pFUSA noted tht the forest over in the lte IUth entury ws similr to forest sttistis for the IRth enturyF sn dditionD ording to the reports of golert9s gommissionersD the royl forest represented out USHDHHH hetres nd remined reltively stle until the IUVW evolution ru'el @IWPSD pFIQUAF sn IUWHD the surfe re of the prenh forest overed out V million hetres with SHHDHHH reserved for the uingD out VHHDHHH for the lergyD PFP million for ommunities nd hene out RFS million hetres for privte owners inluding QFQ million for ommoners nd UHHDHHH for lordsF he IUVW evolution led to n inrese in privte woodlnds @lords nd ommonersA fter the sle of elesistil nd royl forestsF pinlly efore the IVPU porest godeD forest over ws out IS7 with forests inluding IFP million hetres of tte forestsD IFW million hetres of ommunl forestsD nd out S million hetres of privte forestlndsF prenh forest over ws severely redued until the IVPU prenh porest godeF porestElering ws intensive nd the forestry dministrtion hd eome ine0ientF roweverD the IVPU porestry gode reversed the trend y imposing strong nd sustinle forestry mngementF his entury highlighted the min di'erenes with the inglish porest 28 See (Wijels, 2010, p.150) on the local organization of royal courts. vw whih proved to e too rhi nd ine0ient to prevent the wideEspred deforesttion whih ws to our in the IWth enturyF he importnt turning point of the IWth entury etween the forestry poliies in the two ountries ws initilly illustrted y strong royl imE plition in preserving forestlnd in prne in the IUth entury with the qret eformtion of golertF he resons for this divergene will e nlysed in the following susetionF 1.1.3 Comparative analysis of the divergence in the 17th century olitil nd eonomi resons n e proposed to etter understnd the (rst di'erene in the porest vw nd porestry poliy etween prne nd inglnd during the IUth entury @qurierD PHHTAF Dierent political approach sn prneD the porestry poliy of golert nd vouis s relied on the strength of the solute monrhy to ensure oth n intensive nd sustinle timer produtionF he min motivtion ws to develop strong nvyD nd support the uildings nd heting in view to gurntee prenh self!su0ieny in wood supplyF he uing intervened diretlyF re sent ommissioners to monitor ommunitiesY he onduted timer hrvesting in ontext in whih lol ommunities hd to e uthorized y one of the royl experts or the qrnd wître des iux et porêts for the use of forest plotF sn inglndD the IUth entury mrked the eginning of the onstitutionl monrhy hrE terized y wekening royl will nd strong ody of lords nd ommonersF hese lter leglized their enrohments on the royl forests resulting in sustntil deforesttion s well s de(nite onessionsF sn other wordsD lthough the royl will ws to preserve forests to ensure lol wood produtionD the uing hd to ide y the rules of lords nd ommonersF he prenh legl historinD hominique qurierD sums up this evolution y stressing tht it is the interests of lol owners tht hve lrgely previled over the preservtion of woodD s mny enlosures re mde t the expense of forests @qurierD PHHTD pFPRHA 31 F Dierent economic approach sn prneD golert9s dirigiste poliies were di'erent from inglish lierlismF roweverD this diverging oneption of the eonomy ws not the sole explntionF wo other explitions n e proposedF pirst ws the supply of timerF sn the IUth enturyD the needs for wood were similr in oth ountriesF ih ountry wnted to inrese their nvl tivity with view to onquer the xew orld @qurierD PHHTAF roweverD the inglish did not onsider the sustinle use of wood s importntD ontrry to prne whih developed mjor wood industry to gurntee self!su0ieny in wood supplyF he inglish poliy ws impted y the lrge timer imports from ndinvin ountriesF he ost of imports ws o'set y two mjor dvntgeX A the possiility of undermining royl power through the forests nd inresing the lords nd ommoners9 powerD in ftD the porest vw ws pereived s n unfir lw representing the ritrry royl power E thereyD redution of the royl forest prerogtive led to redution of the royl power nd A the huge ndinvin timer stok redued the risk of timer shortgeF sn ontrstD the prenh timer supply ws produed y ntionl prodution ording to golert9s dirigiste poliiesD where self!su0ieny in terms of wood ws priority for prneF eond ws the onsumption of timerF sn IUHWD inglnd reted the (rst proess of oke @olA repling hrol @woodA supplied for lst furnesF sn prneD the (rst ttempts took ple in IUTW ut this prodution did not ompete with the trditionl prodution of hrol @woodAF his led to n intense use of wood in prneD whih implied sustinle pproh to forestry mngementD ontrry to inglnd whih hd sed its industril development on olF Use rights qurier @PHHTD pFPRIA noted tht the min role plyed y the protetion of rights of use ws ruil to explin the evolution of forest over in the two ountriesF sn inglndD rights of use hd een reltively more proteted thn in prneF sn the inglish porest vwD the lol users ould sve their rights of use over time wheresD in prneD golert9s ordinne hd foridden severl rights of use following the generl dirigiste poliy implemented y golert leding to entrlized porestry poliyF sn prneD the min onsequene ws the impoverishment of lol ommunityF he IUVW revolution ended prt of these rights of use ut the retion of ommunl nd privte forests hd led to n nrhi forestry mngementF sn inglnd rights of use hd never een removed or limited despite n inrese of privte ownership through the enlosure systemF pinllyD in the erly IWth entury the two ountries did not hve the sme poliy regrding rights of use lthough the onsequenes were the smeF heforesttion ws more nd more intense due to n inrese of griulturl tivities through the expnsion of enlosures nd privte ownershipF sn prneD rights of use were limited y lw wheresD in inglndD they were limited y ftsF 1.1.4 Conclusion sn the erly IWth enturyD porestry poliy eme less importnt in the two ountriesF roweverD the turning point in the IUth entury reted n irreversile hnge in the respetive visions of forestryF he IWth entury sw the eginning of strong forestry poliy in prne with the retion of the IVPU prenh porest gode re)eting the im of promoting eonomi nd eologil develE opment of the forestF inglnd negleted its forest due to its hroni inility to dpt its porest SR vw whih remined s forgotten medievl royl lw in prlimentry monrhyF hespite politil pressure to sve forests for the fritish xvyD the sustitution of iron for wood in the shipuilding signled the end of the politil interest in forestsF he rt of forestry ws lost in the nited uingdom euse the forests wereD in the erly IWth enturyD inomptile with the eonomi evolution of inglish soiety up to the pirst orld r @qronD IWRUAF yverllD the IWth entury mrked hnges in the porestry poliy of oth ountriesF he omprtive nlysis of this hnge is set out in the following setionF 1.2 French and English forest in the 19th century he (rst setion of this hpter on the ristory of prenh nd inglish forests presented the historil development of forestry poliy nd porest vw from the IIth to IVth enturyF his nlysis put forwrd di'erenes in the design nd vision of forestry poliy from the IRth enturyD entuted y golert9s ITTW yrdinneF sn prneD the forest ws therefore onsidered s nturl resoure whih hd to e susE tinly usedD requiring strong porestry poliy to protet nd enhne the eonomi vlue of forestlndF sn ontrstD the inglish porestry poliy remined sed on the medievl royl porest vwD wherey the forest ws the uing9s leisure reF sn the erly dys of the philosophil nd industril revolution of the IUth enturyD the inglish forest ws not proteted for its eonomi vlueD nd ws thus seen s n impediment for the inglish eonomi development illustrted y the griulturl enlosure systemF sn the erly IWth enturyD deforesttion ws wideEspred oth in prne following the IUVW evolution nd in inglnd fter the strengthening of the prlimentry monrhyF roweverD the IVPU porest gode ws orn of the legy of the prenh forestry dministrtionF sn ontrstD the IWth entury ws disster for inglish forestryF porestry poliy nd porest vw were sent nd unle to dpt to the eonomi evolutions of the fritish impireD whih hd y then eome the leding politil nd eonomi power in the worldF sn the following setion we present the prenh se with the retion of the IVPU porest godeD followed y the inglish forestry disster tht lsted up to the pirst orld rF 1.2.1 French forest in the 19th century Before the 1827 Forest Code he IVth entury @he ege of inlightenmentA ws less dominted y strong entrlized stte t the deth of vouis s in IUISF he ulmintion of the philosophil revolution with the IUVW politil nd soietl revolution hd hd importnt implitions for the prenh forestF he evolution olished the priniples of the yld egime sed on ommunl nd seigneuril property s well s inequlity etween lords nd pesntsF prom the xturl vw tht ll humns re equlsD the xew egime estlished the priniple of eonomi individulism s pillr of politil equlity etween menD whih hene modi(ed the porest vwF gommunl forest owned y lol uthorities nd privte forests eme more nd more importnt so tht the new owners deforested mjor setors of their forests to develop their plots for griulturl purposesF gonsequentlyD deforesttion ws the most intense in the erly IWth entury leding to the gret neessity to rete strong forestry legl frmeworkF he xpoleoni poliy s well s the (rst yers of the estortion negleted forestry mnE gementF roweverD s of IVPHD the return of the porestry dministrtion nd the retion of the porestry hool in xny in heemer IVPR mrked the eginning of rel revivl for sustinle porestry poliyF 1827 Forest Code Context of its promulgation he seond estortion fter xpoleon9s defet t terloo in IVIS restored the monrhyD whih eme onstitutionl nd limited y the hrter of IVIRF vouis sss @IVIR!IVPRA took power until his deth in IVPR nd the dvent of his rother ghrles @IVPR!IVQHAF he ltter ws overthrown in tuly IVQH during the hree qlorious hys sntioning his retionry poliies @ij'elsD PHIHD pFPSPAF sn this ontext of severe politil instility etween the ghmer of heputies nd the uingD the porestry poliy ws (nlly de(ned y lwF he promulgtion of the porest gode in IVPU de(ned leglly the forestry systemD whih ws (nlly ompleted fter the removl of the yld egime y the t of heemer PRth IUWHF wr wrtignD ommissioner of the uingD explined in his speeh to the ghmer of heputiesD the need for omplete de(nition of porestry poliy in glol lw governing the mngementD preservtion nd exploittion of the forestF re sidX he onservtion of forests is one of our primry interests nd therefore one of the (rst duties of government @F F F AF st is not only y the welth o'ered y forestry @F F F A tht we hve to judge their usefulnessY their existene is n invlule ene(t for the ountry @F F F AF he destrution of forests hs often eomeD @F F F AD rel urse nd proximte use of dey nd ruinF heir dmge @F F F A is troule to e prevented @F F F A 32 F feyond these progressive onerns of the porestry dministrtionD two other rguments n e dvned to explin the politil will for the retion of the porest gode @igierD IWVHD pFIPWAF pirst ws the importne to inrese timer prodution to ensure the e'etiveness of the xvy ut lso to support the growing industril nd urn development in prneF por instneD iney @IWTPD pFSQQA stted tht ironworks used IH million ui meters of wood nd ris more thn one million for hetingF eondD ws the emergene of new ody of ommoners nd ourgeois who sw the opportunity to inrese their forestry revenues y supplying to the growing timer demnd for onstrutionD heting or hrolF ine the prlimentry monrhy ws essentilly dominted y onservtive ourgeois lss with rih lndownersD it ws possile to rete legl frmework llowing the protetion the forest minly owned y these rih lndownersF sn senseD the porest gode ws reted to inrese the forestry revenues of rih lndowners @igierD IWVHD pFIPWAF

The 1827 Forest Code he porest godeD initilly projet of the porestry dministrtion in IVPQD relied on three importnt pointsF pirst ws the distintion etween the dministrtion nd justie in the logi of the revolutionry reform of IUWHF husD forest o'enes nd rimes were now judged within the jurisdition of ordinry ourtsF he seond gret priniple implied tht the forest system lso overed now the ommunl forests s well s forests held y puli institutionsF hird ws the reltive lierty of privte ownersD in the sense of the revolutionry trdition onerning the primy of individulism though some oligtions were reted to void revivl of the nrhi period tht followed the IUVW evolution @hevèzeD IWUQD pFVRAF he porest godeD promulgted tuly PIst IVPUD ws divided into IT titlesF he prenh forest ws roken down into the tte @itle QAD the grown @itle RAD muniiplities nd puli institutions @itle TA or privte owners @etion VAF ell these forests were now sujeted to the porest gode whih de(ned the funtions of the forest s well s the rights nd duties of its usersF he gode lso mnged the rights of use nd de(ned them very preisely suh s the timeE period for gthering of orns nd grzingF por instneD etion sss of rt Q delt with rights of use in the forests of the tteF he seond ertile @ertile TPA de(ned the role of new rights of use stting tht it will not e done in the futureD in the forests of the tteD grnt of ny rights of use of ny kind nd under ny pretext it my e @frousseD IVPVD pFISA 33 F sn dditionD privte owners ould lso remove ll the rights of use pertining to their forests @ertile IIVA or grnt new rights of use with the support nd uthoriztion of the dministrtionF es notedD the pths used y the lol users were to e de(ned y the privte ownersF he gode lso regulted forestElering in oth puli nd privte forestsF wuniiplitiesD for exmpleD ould not ler their forests without governmentl permissionD nd privte owners hd to report their plns to the refet of their deprtmentF ertile PIW of itle IS stipulted tht T month period should e respeted y the owner to ler his plot if permission ws grntedF his period llowed the gonservtorD lso lled the foresterD to otin informtion out the sttute nd sitution of the plot to lerF his legl disposition lso enled the xvy to e informed out whih privte oks to lerF es resultD the privte owner ould e fored to renoune on forestElering if the gonservtor judged tht it ws not sustinle for the forestD or if the xvy deided to use his plot @itle WD etion ID ertile IPSAF he porest gode lso governed the orgniztion of the porestry dministrtion @itle PA ut the most importnt legl pplition onerning the dministrtion ws enfored y the ordinne of eugust Ist IVPU relting to the porest gode @hevèzeD IWUQD pFVRAF his ordinne ws divided into IP titlesF he (rst onerned porestry dministrtionF ertiles I nd P de(ned the higher dministrtive uthorityF he winister of pinne ws responsile for the porestry dministrtion heded y qenerl hiretor nd three dministrtors @frousseD IVPVD pFSSAF etion P delt with the dministrtion st' omposed of gentsD surveyors nd gurds @ertile IIA s well s the territoril division @ertile IHA @frousseD IVPVD pFIHRAF etion Q ws devoted to the xny forestry shool with its disiplinesD professors nd dmission requirementsF o sum upD the IVPU porest gode hd estlished the legl priniples of privte property tht gurnteed for the forest owner oth the ususD us nd frutus of his propertyF he porest gode hd lso spei(ed the need for puli ownership @tte nd lol with muniiplitiesA for the mngement nd preservtion of puli forests @premise of sustinle developmentAF he porest gode sueeded in ssoiting privte nd puli uses in ontext tht epted the primy of privte ownershipF he strit de(nition of the legl frmework on privte forestE lering illustrted this suessF he susequent politil events filed to hnge the porest godeF he porestry poliy sed on the porest gode eme more nd more e'etive nd mny 'oresttion projets were implemented despite the industril nd griulturl development of prneF Immediate consequences of the Forest Code: the forestry turmoil from 1827 to 1848 he IVPU porest gode llowed foresters to pply strit porestry poliy to preserve nd mnge the forest in order to inrese timer produtionF porest o0ers were responsile for enforing the lw whih implied the removl of some rights of use in tte nd ommunl forestsF his resulted in ommunl revolts ginst forest o0ersF hese riots were the most violent nd pssionte in the ristory of the prenh forestF he (rst ourred few dys fter the promulgtion of the porest gode in the eriege @yreneesA nd spred to severl other ommunl mountin forests in the yreneesD elpsD osgesD tur or gevennes regionsF his outry defended the old prties now mde illegl y the porest godeD pereived s too lierl nd pitlist y the lol forest usersF he riots eme more violent during the revolutionry yers of IVQH nd IVRVF efter the tuly revolution in IVQHD the guerre des hemoiselles roke out in the eriege regionD exploiting the politil instility nd revolution in risF e rek in the revolts ws possile the following yer fter strong militry repression nd onessions from the porestry dministrtion to reels @igierD IWVHD pFIQHAF prom IVRHD reforesttion projets were deided in the elps in order to redue )oodsF gonE sequentlyD the tivities of foresters inresedD nd (nes nd lwsuits eme more frequentF he IVRV evolution mrked the eginning of loody pesnt revolt in the elpsD osgesD nd erorsD forest o0ers were ssulted nd drive outF he sitution ws restored y the new repulin nd onservtive government nd in some sesD onessions were grnted to omE munities s propgnd tool for the onservtive government of vouis!xpoleon fonprteF hese revolts were put to n end y their very useX the porest godeF sn ftD porestry SV legisltion ws so pinful for rurl ommunities tht some pesnts hose to migrte towrds ities so tht the reellion lost intensityF his ourred espeilly in mountinous lpine res where 'oresttion eme more wideEspred during the eond impire of xpoleon QP34 F et the eginning of the seond epuliD the porest gode ws epted y the mjority of lol forest users ut t the prie of pinful demogrphi hngesF

Expansionist Forestry policy after 1850

Second Republic he iuropen proletrin revolution led to the fll of the prlimentry monrhy of tuly nd the sovereignD vouis hilip @IVQH!IVRVAF he prenh eond epuli egn until the oup y vouis!xpoléon fonprte who initited the eond impire @IVSP! IVUHAF he eletions of epril PQrd IVRVD o0illy dominted y onservtives nd roylistsD led to the eond epuli whih eme uthoritrin nd repressiveF nlike the IUVW evolutionD the onsequenes for porestry poliy were not so disstrous s the government of vouis!xpoleon fonprteD oth onservtive nd roylistD eleted in heemer IVRVD implemented poliy lose to the onservtive poliy of prlimentry monrhyF he oup of heemer Rth IVSI nd the referendum of heemer PHth IVSI llowed xpoleon Q to reform the gonstitution nd rete the eond impire fter the referendum of xovemer Uth IVSPF porestry poliy ws slightly modi(edF roweverD the timer demnd ontinued to inrese for oth heting of growing ities nd nvl supplyD leding to hevier forestry trde de(itF his ws due to the inerti of the porestry dministrtion despite the strong legisltion with the porest godeD whih remined in pleF he IVRV ommunl revolts undersored the ommunl onessions through the sle of ommunl forestlnd under di'erent lws @eugust Vth IVSH nd wy Sth IVSSAF he weighty politil ontext illustrted y ommunl riots nd the di0ulty to enfore the porest gode pushed the privte forest users to reteD in IVSQD the poundtion of the porestry oiety of prne to orgnize their mngement @ineyD IWTPD pFSQRAF Second Empire he eletorl suesses of xpoleon Q in IVSI nd IVSPD following on the genE erl eonomi prosperity enled the new emperor to impose n uthoritrin periodF woreoverD he hd strong interest in forestry issuesD nd in IVSPD for instneD he ordered the retivtion of the projet of his unleD xpoleon sD for the retion of forest in the vndesF his projet onsisted in stilizing the dunes nd trnsforming wetlnds into pine forestsF his reted more thn I million hetres of forestD enling the lol development of the regionF yther res were lso sujeted to this tive poliy of reforesttion or 'oresttionF por instneD the ologne region @whih ws unsuitle for onstrution or griultureA ws suE sequently forested nd drined y hnnellingF wore thn IHHDHHH hetres of woodlnd were plnted in this regionF he projet to 'orest nd restore mountin forests ws lso n interE esting exmple of this poliy whih strongly redued the impt of terrile )oods generted through pst forestElering tivitiesF his poliy ontinued under the hird epuli nd ontriuted to ensure the environmentl longEterm lne of mountin res @ineyD IWTPD pFSQWAF he porestry poliy ws lso oriented towrds the restortion of the forests of the tte s well s the quisition y the rown of new forestsF lnning ommissions were reted y iireD the new diretor of the porestry dministrtion in IVTHD in order to develop ntionl forestsF en importnt poliy of protetion nd development of urn nd suurn forests ws lso undertken suh s the retion of the fois de inennes in ris @ineyD IWTPD pFSRHAF he eonomi nd industril revolution enled the development of porestry in line with sustntil inrese in government spendingF he porestry poliy lso ontinued to limit rights of use to ensure the sustinility of reforesttion nd 'oresttion poliies nd forest restortionF he eond impire ended with the xpoleon9s defet t edn ginst fismrk9s rmyD yet the porestry poliy ws ertinly one of the gret suesses of the imperorD still visile todyF Third Republic he hird epuli hd little e'et on the prenh porestry poliy whih ontinued to restore forestsD rete new ones nd limit forestEleringF huring the (rst yers of politil instilityD there were few legisltive hngesF e signi(nt hnge ws the tthment of the porestry edministrtion to the winistry of egriulture nd gommere y deree of heemer ISth IVUUF he use of new forestry mngement tehniques of onservtion led to mjor trnsformtions in forestry udget mngement @hegronD IWWVD pFUTAF sndeedD from IVPHD two key prenh forestersD vorentz nd feudrillrtD nd lter iireD imposed the onversion of oppies into timer forests leding to longEterm shift in (nnil revenuesF his oupled with deline in wood priesD implied (nnil derese of more thn IH million frns etween IVUS nd IVWS ording to hegron @IWWVD pFUUAF sn this ontextD the seulr upwrd trend in spending for forest restortion nd 'oresttion projetsD prtiulrly in mountinD hd een questioned t the eginning of the third repuliF elsoD the e0ieny of the forest restortion projets in mountin initited during the eond impire ws thrown into questionF sn ftD in IVURD only QUDTHW hetres were restored while the initil trget ws IDIQQDHHH hetres @ivierD IWWVD pFPTQAF hespite those eventsD new lw ws ented in IVVPD supplemented y lw of IWIQD to reinfore reforesttion e'orts in the mountinsF his lwD more omplete thn the IVTH lwD helped to rete more thn PHHDHHH hetres of forests etween IVVP nd IWRHF o sum upD the strong prenh porestry poliy ws ontinued during the lte IWth enturyF prom the retion of gret legl frmework in IVPU with the inititive of the porest godeD the implementtion of the porestry poliy oth under the tuly wonrhy or the eond impire ws signi(nt nd llowed of reting new forest nd restoring old woodlndsF he third epuli TH mintined this strong prenh forestry poliyF goupled with the seulr derese of griulturl res @espeilly in mountin resAD the porestry poliy generted n inrese of prenh porest res representing PH7 of the ntionl territory t the end of the entury s opposed to IS7 in the erly IWth entury @hevèzeD IWUQD pFUQD pFIHSAF huring the PHth enturyD prenh porestry mngement eme more sustinle y relyE ing on strong porestry dministrtion nd the porest vws 35 F odyD thnks to the e'orts implemented with the IVPU porest godeD forest over represents PW7 of the prenh territoryF 1.2.2 English forest in the 19th century he study of the inglish forest during the IWth entury is prtiulrly di0ult due to few souresF por instneD the prenh historin wihèle hevèze in his history of forests gve long nlysis of the evolution of the inglish forest through the ges ut without mentioning the IWth entury @hevèzeD IWUQAF tohn ghrles gox lso nlysed royl forestlnd in inglnd from the widdle eges to the PHth entury ut only with rpid nlysis of the IWth entury @goxD IWHSAF sn the sme wyD the prenh legl historinD hominique qurier gve presenttion of the inglish porest vw without disussing the IWth entury @qurierD PHHTAF his lk of iliogrphil soures is n illustrtion of the inglish forestry disster in the IWth enturyF he porestry poliy ws non!existent without politil prerogtive nd the gret forest exploittion tht spred over severl enturies ontinued to inreseF he prenh historin elfred wurry summrized the forestry dissters of qret fritin in the IWth enturyD s follows qret fritin is urrently the ountry tht is the most destitute of forestsF efter onsuming rorel plnts whih shded the groundD it now digs into the hert nd gives to the )me the fossil deris of those who overed it millions of yers goF st seems tht its iviliztionD its industryD the queen of this worldD re eger to redue our world to the nudity nd the drought it o'ered efore life ppers on this surfe @wurryD IVSHD pFIQIPA 36 F Context ine the IIth entury nd the rrivl of the xormns hukesD the porest vw eme the expression of the royl prerogtive to protet forestlnd s hunting res reserved for the uingF he porest vw ws royl lw oth punitive nd unfirF hespite hnges in legisltionD the porest vw remined sed on the rhi nd unfir royl lw whih ould not dpt to the evolutions of fritish soiety 37 F esnt revoltD industril revolution nd lnd hnge ourring in the IUth entury reinfored the deline of the porest vw s well s porestry poliy y promoting the enlosure systemD nd griulturl nd industril developmentF porests hd een felled to mke wy for frming nd to supply timer for shipsD housesD fuel nd metl smeltingF sn dditionD the porest vw represented the solute nd ritrry medievl monrhy in modern prlimentry monrhy hevily under the in)uene of lss of lndowners nd merhntsD nmely the gentryF gonsequentlyD ontrry to prne whih implemented strong porestry poliy to sustin timer produtionD inglnd negleted its porestry poliyF he timer supply ws provided y ndinvin prtners nd wood from the oloniesF yver the enturiesD the porest vw eme non!existent due to the inrese of rights of useD griulturl expnsionD popultion growth nd eonomi developmentF sn the erly IWth enturyD the inglish forest lked porestry poliy nd the porest ourts nd porest vw were ll ut forgottenF his ft ws highlighted in the lte IVth entury y oyl gommission whih mde review of the royl forests etween IUVU nd IUWQF es resultD severl royl forests were not dministeredD nd hene were left to lol popultionsF porest onessions grnted to lol forest users were eoming more frequent leding to enlosures tht grdully trnsformed forests into grsslndF prom the IVSHD the lredy wek interest in forests ontinued to dereseD nd y the end of the IWth entury woodlnd hd dropped to elow S7 of the fritish territoryD with the dvent of the iron shipD the sndustril evolution nd the vilility of hep timer importsF qovernment tivity in terms of porestry ws miniml until ntionl forest uthority ws formed in IWIW to rete strtegi timer reserve @rolmesD IWUSAF Forestry disaster ntil the lte IWth enturyD fritin hd no forestry servie ndD ontrry to prneD there ws no forml trining of forestersF porest were minly owned y the ristory nd mnged y foresters with trditionl mngement tehniquesF fritish forestry ws strongly frgmentedD not formlisedD nd not entrlised during the IWth enturyF hue to the lk of porestry poliyD most of the forestry remined onentrted on lrge privtely owned esttesF he forests served the doule im of wood prodution for lol use nd lmost ornmentl woodsF foth the fritish qovernment nd privte lndowners did not feel the neessity to inrese lol timer prodution s well s introdue modern formlised forestry prties from prne nd qermnyF his ws due to the ft tht the fritish hd diret ess to the lrge timer reserves of their impire @minly in sndiAD of ndinvi nd the flti sttesF woreoverD timer imports were muh heper thn produing in fritinF 37 Contrary to the the common law which had been modied throughout the 19th century to conciliate the huge transformation of human society by the industrial revolution and the judiciary organization of England (Gambaro et al., 2011, p.101). TP roweverD t the sme timeD oth the expnsion of ommeril griulture @with the ist sndin gompnyA nd the onstrution of the rilwys seriously redued timer resoures on the sndin su!ontinentF o fe this issueD the olonil uthorities in sndi reted the sndin porestry ervie nd introdued modern sienti( forestry from qermny nd prne to prevent further depletion of the forest resoures @ientropD IWHHAF roweverD in the erly PHth enturyD porestry remined non!existent in fritin in ontrst to its sndin oloniesF he inglish forest onservtorD tohn xisetD ritiized the non!timer ojetives nd the lk of sienti( pproh to porestryF re rgued tht fritin ould eome self!su0ient in timer if our present three million res of woodlnds were treled in extentD nd were ll mnged on usiness priniplesD in ple of eing under uneonomi mngement s gme overts nd plesure groundsD s is now mostly the se with fritish forests @xisetD IWHHD pFVQAF he onsequenes of the sene of strong porestry progrmme nd dependene on imE ported timer eme ll too pinful during the pirst orld rF imer imports were reE strited nd there ws mjor shortge of woodF fetween IWIQ nd IWIVD the volume of wood imports fell to PS7 of the IWIR level while the prie of wood inresed y RHH7 ording to the porestry gommission in IWPH reportF gonsequentlyD the remining privte woodlnds of fritin were rnskedD so muh so tht the elnd ommitteeD in hrge of reviewing the stte of fritish forests during the qret rD identi(ed need for stte forestry dministrtionD nmely the porestry gommissionF Forestry Policy sn the erly prt of the IWth enturyD the porest vw ws very limited nd onerned only royl forestlndF sn IVIHD the gommissioners of oodsD porestsD nd vnd evenues were estlished in the nited uingdom y merging the former o0es of the urveyor qenerl of the vnd evenues of the grown nd urveyor qenerl of oodsD porestsD rksD nd ghses into three!mn ommissionF sn IVQPD the nme hnged nd eme the gommissioners of oodsD porestsD vnd evenuesD orksD nd fuildingsF sn IVSID the high instne of the porestry poliy ws repled y the gommissioners of oodsD porests nd vndD nmed the y0e of oodsD in hrge of the mngement of grown lnds inluding the royl forestsF pinllyD in IWPRD the remining oyl porestsD inluding the porest of hen nd the xew porest mnged under the y0e of oodsD were trnsferred to the new porestry gommissionF gonsequentlyD the title of the gommissioners of oodsD porests nd vnd evenues ws hnged to gommissioners of grown vndsF he new porestry gommissionD still in hrge of fritish forestsD ws reted just fter the pirst orld rD in IWIWF he strong wrtime demnds on timer led to mjor di0ulties for TQ qret fritin s the ountry ws no longer le to rely on timer importsF sn tuly IWITD the elnd gommittee ws ppointed y winister rerert esquith to look for the est wys of proE moting woodlnd resoures in the ountryF he gommittee reommended stte orgnistion to oordinte reforesttion nd restortion pln to meet timer needs for the futureF gonsequentlyD the porestry et me into fore on eptemer Ist IWIW nd reted the porestry gommission with responsiility for woods in inglndD otlndD les nd srelndF he porestry et lso reted eight porestry gommissioners in hrge of developing 'oresttion nd restortionD promoting forestry nd the prodution of timerD nd mking grnts to privte lndownersF he porestry gommission hd shped the fritish forest throughout the PHth entury until todyF esults re enourgingF gompred to the S7 forest over in the erly PHth enturyD woodlnd ross inglndD otlnd nd les represented IQ7 of fritin9s lnd re in PHIIF 1.3 Concluding remarks he omprtive nlysis of the ristory of prenh nd inglish forests llows us to drw three importnt onlusionsF pirstD oserve the omprle evolution of the two ountries from the IIth entury to the ITth nd IUth enturyF ih of the ountries implemented royl porest vw trgeted to preserving forests for royl huntingF he rights of use nd forest ownership were ontrolled nd the forest lnd over ws strongly sujet to the evolution of popultion growthF sn eh ountryD the wooded lnd deresed slightly over timeF eondD the onquest of the xew orld from the ITth entury nd the development of the xvy triggered prne9s politil interest in forestryF oodlnd ws thus felled to supply timer for shipsF he forest ws now to e protetedF roweverD despite this neessity shred y oth ountriesD the porestry poliy egn to present mjor di'erenes etween the two ountries from the IUth entury onwrdsF prne deided to implement strong porestry poliy to sustinly mnge its forest resoures while inglnd did not improve its porestry poliy whih remined the rhi porest vw no longer dpted to the ontext of the IUth enturyF sn ftD from this entury nd until the lte IWth enturyD the industril revolution nd griulturl modi(tions rought out y the enlosure system served to deplete the inglish forest of its resouresF hirdD in the erly IWth enturyD oth prne nd inglnd underwent mssive deforesttionF he enlosuresD the wood demnd for heting nd fuel in growing itiesD the timer supply for the xvy nd iron smelting led to woodElering in oth ountriesF roweverD for the seond timeD the two ountries went on to implement two di'erent porestry poliiesF prne hose to protet its forest y reting the porest gode in IVPUD sed on entrlized nd formtted porestry shemeF sn ontrstD in inglnd neither porestry poliy nor porest vw were implemented to urtil the wideEsle deforesttionF o sum upD the prenh motivtion to preserve its forestlnds in the IUth entury nd lter TR in the IWth entury ould hve in)uened its olonil poliyF sn ontrstD the inglish poliy to llow its forests to dispper n lso hve olonil implitionsF roweverD the question is not to understnd prenh nd inglish olonil history ut minly to exmine if there is oherene tody in the wy of mnging nd proteting the forestF sn other wordsD s these two ountries hve lrgely in)uened the world through their respetive oloniztion prties nd the funtioning of their legl systemD they hve lso plyed n in)uentil role on their porest vwsF his question will e ddressed in the following three hptersF Bibliography fudrillrtD tFEtF @IVPIEIVRVAF eueil hronologique des règlements forestiersX IUVWEIVPID volF ome PF risF fourginD qF @IWVWAF v révolutionD l9griultureD l forêtF iditions du gFFrFF frousseD wF @IVPVAF gode porestierF ghrles féhetD virrireD risD P¦edF golletif @IWWUAF ristoire de forêtsX v forêt frnçise du ssse u e sièleF gentre ristorique des erhives xtionlesF goxD tF gF @IWHSAF he royl forest of inglndF heqD iF @IWPPAF v9dministrtion des eux et forêts dns le domine royl en frne ux IRe et ISe sièlesF filiothèque de l9éole des hrtesD VR@IAD TS!IIHF heqD iF @IWPPAF v9dministrtion des eux et forêts dns le domine royl en frne ux ISe et ITe sièlesX les mîtres et enquêteursD et le personnel des mîtrisesF filiothèque de l9éole des hrtesD VQ@IAD QQI!QTIF heqD iF @IWPQAF v9dministrtion des eux et forêts dns le domine royl en frne ux IRe et ISe sièlesX le souverin mître et le personnel de l souverine mîtriseF filiothèque de l9éole des hrtesD VR@IAD WP!IISF hegronD F @IWWVAF v onversion des forêts domniles feuillues frnçises @IVTHEIVVVAX une grnde vgue riséeF evue porestière prnçiseD @ppF UI!VRAF hevèzeD wF @IWTIAF v vie de l forêt frnçise u se sièleF risF hevèzeD wF @IWUQAF ristoire des forêtsF resses universitires de prneF huyD qF @IWTPAF v9éonomie rurle et l vie des mpgnes dns l9oident médiévl @prneD engleterreD impireD seEe sièlesAX issi de synthèse et perspetives de reherhesF golE letion historiqueF euierF TS hugs de l foissonnyD gF @IWWWAF ur l législtion reltive u ois de mrineD synthèse historiqueF sn qroupe d9histoire des forêts prnçises @idFA porêts et wrineD @ppF RHW!RIUAF v9rrmttnF
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Legal origin, colonial origin and deforestation *

Introduction

eent empiril work shows tht ountries whose legl systems re sed on prenh ivil lw di'er systemtilly from those whose legl systems re sed on inglish ommon lwF he vegl yrigin heory of developmentD minly developed y v ortD vopezEilnesD ishny nd hleifer @vv!severl ppers v ort et lF @IWWUD IWWVD PHHVAAD investigtes the role of legl origin on lw nd regultion on eonomi performneF he style of legl system is in)uened y politil institutions @legl proeduresDFFFAD ideologyD roder ttitudes nd philosophyF hese ltter fetures rely on the historil kground nd the historil institutionl frmework represented y the legl origin whih is de(ned s the style of soil ontrol on eonomi life @v ort et lFD PHHVAF he min ssumption is tht some ntionl legl systems re su0iently similr to others to llow lssi(tion of ntionl legl systems into mjor fmilies of lwD though eh ountry hs prtiulr ntionl legl system euse eh ountry hs experiened its own hnges nd its own lol irumstnesF hespite prtiulr dpttionsD some fundmentl legl feturesD shred y group of ountriesD hve persistedF he vegl yrigins heory relies on three importnt oneptul idesF pirstD y the eighE teenth or nineteenth enturiesD gontinentl iuropeD prtiulrly prneD nd qret fritin hd developed seprte styles of soil ontrol of eonomi tivities s well s the underlying inE stitutions supporting these stylesF eondD oth these styles nd their legl institutions were trnsplnted y the origin ountries to most of the world through oloniztionD rther thn written from srthF hirdD despite ountry spei( hngesD these styles hve persisted in ddressing the soil ontrol of eonomi lifeF his wyD this theory suggests tht ll lw in ountry is in)uened y either the inglish ommon lw or else the prenh ivil lwF he (rst one origintes in the lws of inglnd nd hs * This chapter is an adapted version of an article submitted to Economics Bulletin.

TV een trnsposed through onquest nd oloniztion to inglnd9s oloniesD inluding the nited ttesD gndD xew elndD eustrliD nd mny ountries in efri nd esi @qmro et lFD PHIID pFIQPEIRHAF he seond one origintes in the omn lwF edisovered in the eleventh entury y the gtholi ghurhD the ivil omn lw shped the lw in mny iuropen ountries @qmro et lFD PHIID pFIWIEIWQAF roweverD the prenh ivil lw developed t the eginning of the nineteenth entury fter the prenh evolution with xpoleon fonprteF his prenh lw hs een exported to mny ountries suh s pinD ortuglD felgiumD stlyD nd the xetherlnds through xpoleon9s onquestsF woreoverD the prenh ivil lw hs een trnsposed to mny ountries in the world through oloniztion nd onquest y prne in the nineteenth entury in yeniD sndohinD efriD nd some grien sslndsF fesidesD the in)uene of prenh ivil lw hs lso een implemented in vtin outh emerin ountries in the nineteenth entury fter the independene of the pnish nd ortuguese oloniesF pinllyD prenh ivil lw is now present in mny outh emerinD efrin nd esin ountries @qmro et lFD PHIID pFPUUEPUWAF he vegl yrigins heory ttriutes hevier role of government in the ivil lw ounE tries ompred with the ommon lw onesF his di'erene is minly ttriuted to historil di'erenes etween the two legl trditions @see qleser 8 hleifer @PHHPA for theoretil presenttionD nd ulermn 8 whoney @PHHUA nd oe @PHHUA for ritil view of the vegl yrigin heoryAF he prenh ivil lw hd een developed to promote stte ontrol nd to preE vent judges the opportunity for reEinterpreting or hnging lwsF his mrginliztion of the judiiry helped extend stte ontrol of the eonomyF sn ontrstD the inglish ommon lw hd een reted to protet privte property nd privte freedom ginst the grownF hereyD system of deentrlized lwEmking with n independent judiiry where judges ould interpret nd hnge lws were implemented s e'etive heks on the governmentF he onsequenes of these di'ering legl trditions on urrent eonomi performnes hve een rodly studiedF por instneD v ort et lF @IWWUD IWWVA investigtes the link etween the lw nd (nneF hey show tht the lw in the ivil lw system hs een designed to keep investors poorly motivted nd the stok mrket less developedD ontrry to the ommon lw9s proteting nd motivting investorsF his pper highlights the ruil links etween the legl environment nd (nneD iFeFD the nexus etween legl institutions of the pst nd urrent eonomi onesF elsoD in severl studies onduted y vv jointly with othersD they found tht suh outomes s government ownership of nks @v ort et lFD PHHPAD the urden of entry regultions @hjnkov et lFD PHHPAD regultion of lor mrkets @fotero et lFD PHHRAD nd govE ernment ownership of the medi hjnkov et lF @PHHQA vry ross legl fmiliesF hey rgue tht ivil lw is ssoited with more government ownership nd regultion thn ommon lwF his hs dverse impts on mrketsD suh s greter orruptionD lrger uno0il eonomyD nd higher unemploymentF por instneD v ort et lF @IWWWA studies suh determinnts of politil institutions s government performne @provision of puli goodD e'etivenessD govE ernment spendingAF hey highlight some politil theories to explin the qulity of government TW nd ssume tht legl origin n e good proxy for these politil theoriesF hey rgue tht the legl origin of lw nd regultion n predit ine0ientD interventionist nd distortionry poliiesF hey show tht ommon lw ountries re less interventionistD etter puli good suppliersD more e0ient nd demorti thn ivil lw ountriesF fesidesD in other studiesD the sme uthors hve investigted the link etween legl originD property rightsD nd ontrt enforementF por instneD hjnkov et lF @PHHQA hve found tht ommon lw is less ssoiE ted with formlism of judiil proedures thn prenh ivil lwF sn nother pperD v ort et lF @PHHRA hve rgued tht ommon lw ountries enhne their judiil independene whih isD in turnD ssoited with more freedomD etter ontrt enforementD nd greter seurity of property rights 1 F sn llD more thn IHH ppers hve used legl origin s n explntory vrileD nd vv9s ppers hve een ited more thn PSHH timesF his hpter ontriutes to tht literture y investigting the impt of legl origin on deforesttionF sn this series of ppersD vv nd others hve explined tht legl origin is orrelted with wide rnge of institutions nd poliies whih ould e expeted to produe higher rtes of deforesttion suh s orruptionD misEde(ned property rightsD or wek rule of lw in prenh ivil lw ountries s opposed to ommon lw onesF por this resonD the present hpter investigtes the role of legl origin on deforesttion ssuming tht the legl system mtters in explining deforesttionF he min result is tht ivil lw ountries deforest signi(ntly less thn ommon lw ountriesF xeverthelessD the implementtion of the eh legl system is not exogenousD exept for previously olonized ountries in whih the legl system ws trnsplnted y the olonizerF he di'erentil impt of the prenh ivil lw remins signi(nt for the previously olonizedF elsoD euse of the lose reltionship etween olonil history nd legl originD it is di0ult to ttriute the di'erenes in environmentl performne to legl origin s opposed to other spets of olonil poliyF sn this senseD the di'erentil impt of the the prenh ivil lw ould e ttriuted to prenh olonil legiesF portuntelyD not ll previously olonized ountries with prenh ivil lw inheritne were olonized y prneD whih llows of testing spei( prenh di'ereneF pormer prenh olonies tend to deforest less thn former fritishD pnishD or other oloniesF his di'erene n e ttriuted to forest lw legies inherited from the IVPU prenh porestry godeF pinllyD sine oloniztion strtegies were not rndom nd depended on geogrphil nd limti onditionsD geogrphi fetures re ontrolled forF hese results remin signi(nt nd roustF he hpter is orgnized s followsF etion P desries the dtset nd vriles used in this hpterF etion Q presents the min results nd heks for the role of olonil legies s well s geogrphyF etion R provides onluding remrks nd points to interesting possile extension of this studyF 2.2 Data he ore dtset onsists of IIH ountries whih hd to meet one onditionX hving prenh ivil lw originD ommon lw originD or qermn ivil lw originF roweverD two other di'erent smples re used here to investigte more deeply the exogeneous role of legl origin nd the in)uene of olonil legiesF he (rst one is ore dtset of UH ountries whih hd to meet two other onditionsX @IA they re former oloniesD @PA they re not loted in iuropeF he (rst riterion ensures tht legl origin ws exogenous nd the seond one exludes iuropen ountries to re)et the di0ulty of lssifying the olonil history of most iuropen ountries suh s stly or pinlnd for instneF he seond smple is ore dtset of RU ountries whih hd to meet two other onditionsX @IA eing loted in the tropis nd @PA hving forest re ove one million hetres in IWWHF le SFS desries the vrilesF le PFV indites whih ountries re in the ore dtset of IIH ountries s well s in the two other suEsmplesF heforesttion rtes hve een lulted from vrious porest esoures essessment @peA of the pood nd egriulture yrgniztion @peyAF elthough forest re dt re ville sine IWTHD only dt sine IWWH is used hereD given the lk of reliility of the dt efore the IWWHEpeF his wyD the dependent vrile is the fourEyer verge nnul rte of deforesttion on the suEperiods IWWH!IWWQD IWWR!IWWUD IWWV!PHHID nd PHHP!PHHSF vegl origin ws oded following two lssi(tionsF he (rst oding omes from vv9s most reent oding @v ort et lFD PHHVAF he seond is revlution of this oding in light of vriety of soures 2 F his oding di'ers from vv9s oding for (ve ountries whih re here lssi(ed s mixed legl origin 3 F his lterntive oding represents hyrid legl systems of the ommon nd ivil lw wheres four ountries were lssi(ed y vv s ommon lw nd oneD the hilippinesD s ivil lwF his oding ould hve hd lrge e'et on the nlysisD euse ll four lssi(ed ommon lw ountries hd deforesttion rtes signi(ntly higher wheres the hilippines hd lower rtes thn verge 4 F xeverthelessD s disussed further elowD the min results remin vlid even using vv9s odingF he olonil origin vriles re oded y the dominnt olonil power in the period IUSH! PHHWF hough for most ountries the oding ws reltively strightforwrdD it ws more ompliE ted where the ountry ws olonized y multiple ountriesF sn this ltter seD the ssumption is tht the lst olonilist hd hd the iggest e'et on institutionl infrstruture t the time of independene 5 F pour tegories of formerly olonized ountries re retedX the groups re the former olonies olonized y @iA prneD @iiA inglndD @iiiA pnish nd @ivA other ountries @felgiumD the xetherlndsD the yttomn impireD ortuglD nd pinD tpn or the FAF le PFI shows tht legl nd olonil origin re highly orreltedF pirstD ll ommon lw ountries re former fritish olonies wheres ll former prenh olonies re of prenh legl originF xeverthelessD the orreltion etween legl nd olonil origin is not perfet so tht some devitions ould e exploitedF por instneD ll former pnish olonies hve prenh legl origin ountriesF hese heterogeneities help to investigte whether legl trditions or olonil legies hve greter in)uene on urrent deforesttion in former olonized ountriesF le PFP presents desriptive sttistis of deforesttion rtes etween IWWH!PHHS long the identity of the former olonizer6 F es n e seenD ountries with di'erent legl systems nd olonil histories di'er signi(ntly in terms of deforesttion performneF pirstD it is found tht prenh ivil lw ountries hve deforested less etween IWWH!PHHS thn ommon lw onesF eondD the former prenh olonies hve deforested less etween IWWH nd PHHS thn the other former olonies7 F hese results seem to highlight tht legl nd olonil legies ould hve in)uened some urrent fetures whihD in turnD in)uene urrent deforesttionF

Econometric Results

Main results

le PFQ presents the results of regressions using the ore dtset of IIH ountries s well s the smple of UH former oloniesF sn ll regressionsD the dependent vrile is the fourEyer verge nnul rte of deforesttion on the suEperiods IWWH!IWWQD IWWR!IWWUD IWWV!PHHID nd PHHP!PHHSF sn the (rst two olumnsD the only independent vriles re legl origin dummy vriles nd the omitted tegory is tht of prenh legl originF es in le PFPD ommon lw ountries deforest HFR7 moreD on vergeD thn prenh ivil lw ountriesD nd this di'erene is signi(nt t the I7 level @olumn IAF his result holds in only previously olonized ountries in whih the implementtion of the legl system is more exogenous @olumn PA 8 F hese ountries tend to deforest HFQ7 more thn prenh ivil lw ountriesF he third olumn reports regression with only olonil origin dummies s independent vriles on the smple of former olonies @the omitted tegory is prenh former oloniesAF pormer fritish olonies deforest HFS7 more thn former prenh oloniesD nd this di'erene is sttistilly signi(nt t the I7 levelF ine ll former fritish olonies re ommon lw ones ountriesD this result does not llow of onluding out the role of legl origin or olonil legies on deforesttionF sn dditionD former pnish nd other olonies deforest more thn former prenh oloniesF his result is importntD euse ll of these ountries hd reeived version of the prenh ivil lw from pinD felgiumD the xetherlndsD the yttomn impireD or ortuglF reneD sine these former olonies deforest signi(ntly more thn former prenh oloniesD it is ovious tht legl origin does not su0e to explin the e'ets of inherited legies on deforesttionF his ft suggests tht other spets of olonil poliy re likely to hve een more importnt thn legl originF golumn R presents the results of regression with oth legl nd olonil origin on the ore dtset of IIH developed nd developing ountriesF he oe0ient on the ommon lw dummy remins signi(nt wheres the oe0ient on the former fritish olony vrile is now nonEsigni(ntD lthough positiveF hese results seems to suggest tht legl originD not olonil origin mttersF woreoverD the oe0ient of oth former pnish nd other olonies remins signi(ntly positiveF sn this seD olonil origin seems to mtter nd some prenh olonil legies llow of reduing deforesttion ompred to pnish olonil legies for instneF le PFR presents the sme regressions nd dds the (ve ommonly used explntory vriE les of deforesttion 9 X the lg of forested resD the log of qh 10 D the rurl popultion densityD the popultion growth nd the reltive prie of timer @see le SFS for more informtionAF ell vriles re fourEyer vergesD the suEperiods eing IWWH!IWWQD IWWR!IWWUD IWWV!PHHI nd PHHP!PHHSF he ore dtset is redued to VU ountries nd the former olonies smple regroupsD nowD only TI ountriesF he previous results onerning the e'et of legl nd oloE nil origins remin roust to the introdution of ll these vrilesF ell ommon lw ountries @previously olonized ountriesA deforest HFU7 @HFHV7A more thn prenh ivil lw ountries etween IWWH nd PHHSF le PFS replites key regressions from le PFR using the lterntive odingF his oding di'ers from vv9s oding nd uses hyrid legl systems of the ommon nd ivil lw for (ve ountriesF he results remin identil to those in le PFRF gommon lw ountries experiene deforesttion rtes higher thn prenh ivil lw ountries @HFU7 higherAD nd tht di'erene remins signi(nt when olonil origin is ontrolled for @olumn QAF eginD the oe0ient on the former fritish olony vrile is positive ut nonEsigni(ntD suggesting tht legl originD not olonil originD mtteredF pinllyD le PFT replites key regressions from le PFR using the third smple of tropil ountriesF he results remins identil to those in le PFRF gommon lw ountries deforest HFHV7 more thn prenh ivil lw ountriesD nd tht di'erene remins signi(nt when olonil origin is ontrolled for @olumn RAF eginD the oe0ient on the former fritish olony vrile is positive ut nonEsigni(ntD suggesting tht legl originD not olonil originD mttered in developing ountries with signi(nt tropil forestF 2.3.2 The role of geography he oloniztion ws not rndomly implemented y olonil powersF st ws done in ord with imperil ims nd reltive power whih vried over time nd etween olonil powers @ingermn 8 okolo'D PHHHY toiremnD PHHIY vngeD PHHRAF o pture this fetureD settler mortlity dt provided y hron eemoglu @eemoglu et lFD PHHIA 11 is usedF hese (gures give n indition of the extent to whih prtiulr ple ws suitle for iuropen settlementF sn tht studyD the uthors rgue tht iuropen olonizers dopted di'erent oloniztion strtegies with orrespondingly di'erent institutionsD depending on the onditions in the oloniesF hey explin tht the fesiility of iuropen settlementD hrterized y the mortlity rtes of olonizersD determined the oloniztion strtegyF wore preiselyD the onditions in olonies @the disese environment nd the density of popultionA onditioned the iuropen strtegiesF fesides they rgue tht institutions of the pst hve persisted over time so tht urrent e'ets of present institutions on eonomi development ould e explined y institutions of the pst designed y iuropens in their oloniesF hey show eonometrilly tht former extrtive olonies hrterized y high level of mortlity of settlers experiened d institutions whih impeded their urrent ones nd so their level of developmentF nlike these extrtive oloniesD the settler olonies hd good institutions rought y the olonizer whih hve persisted over timeD enourging eonomi development in these former oloniesF he ft is tht fritin olonized ll or nerly ll the most fvorle ountriesF e men omprison test shows tht former prenh olonies hd higher settler mortlity ompred to former fritish oloniesF woreoverD the geogrphil position of eh ountry ould in)uene deforesttion rtesF elsoD prenh ivil lw ountries re frther from the equtor thn ommon lw ountriesF o ontrol for thtD the geogrphi position @ltitudeA of eh ountry is usedD to e sure tht the results re not driven y the geogrphi lotion of the ountry 12 F le PFU reports the regressions onerning the e'ets of the settlers9 strtegies nd the ltitudeF he dtset for the (rst three olumns is only for former olonies for whih settler mortlity dt is villeF his dtsetD overing SR ountriesD is slightly di'erent thn the smple of former olonies used previouslyD of UH ountries 13 F he results onerning the superiE ority of prenh ivil lw ompred to ommon lw re identilF roweverD the positive e'et of former pnish olonies eomes nonEsigni(nt 14 F hese results ould suggest tht the initil superiority of the prenh olonil legies re etter ttriuted to olonil strtegiesF golumns R!U dd the ontrol for the distne from the equtorF he previous results perE sist onerning the positive e'et of ommon lw originsD nd pnish olonil legies on deforesttionF 2.4 Conclusion eent empiril work demonstrtes tht ountries whose legl systems re sed on prenh ivil lw di'er systemtilly from those whose legl systems re sed on inglish ivil lwF he hypothesis of this hpter ws tht di'erenes in the legl system n explin di'erenes in environmentl performneD mesured through the loss of forest re etween IWWH nd PHHSF he min result of this hpter is tht prenh ivil lw ountries deforest signi(ntly less thn inglish ommon lw ountriesF his result is roust in ll smples nd with the ommonly used explntory vriles of deforesttionF his result is prtiulrly signi(nt for the smple of previously olonized ountries for whom the legl system is minly n exogenous fetureD nd of developing ountries with sustntil tropil forestF elsoD sine the hoie of oloniztion strtegy ws not rndomD geogrphil fetures were ontrolled forF hese results remin signi(ntly roustF elsoD former prenh olonies deforest less thn former fritish oloniesD though this result does not persist when legl origin is ontrolled forF hus legl originD not olonil originD mtters for explining the loss of forest reF elsoD former prenh olonies deforest less thn other former olonies in the ivil lw reD suh s formerly pnish oloniesF hese results suggest tht more thn the legl origin on lw nd regultionD some prenh olonil legies hve redued deforesttion in the developing ountries whih hd een olonized y prne 15 F es onlusionD it is worth noting tht the prenh ivil lw seems to mtter in reduing deforesttion in previously olonized ountriesD y omprison with inglish ommon lwF his study highlights the superiority of the prenh ivil lw over the inglish ommon lw in preservE ing forested res in developing ountriesF woreoverD euse of the lose reltionship etween olonil history nd legl originD it is di0ult to ttriute the di'erenes in environmentl performne to legl origin s opposed to other spets of olonil poliyF enywyD one n ttriute this e'et of the prenh ivil lw on deforesttion to prenh olonil or legl legies suh s the forest lw legies inherited from the prenh porestry gode of IVPUF his result is on(rmed y the ft tht former prenh olonies tend to deforest less thn former fritish oloniesD reinforing the hypothesis on the presene of prenh forest lw legies whih is oth olonil origin nd legl originF his reserh n e extended to try to explin more preisely the di'erentil impt of the prenh ivil lwF enother wy to extend this rtile is to nlyze whether inglish ommon lw ouldD in suh sesD llow of reduing deforesttion sine ommon lw is ssoited to less orruptionD etter rule of lwD nd well de(ned property rightsD ll ssoited with low levels of deforesttionF sn this senseD legl origin ould ondition the e'et of the institutionl kground on deforesttionF Bibliography eemogluD hFD tohnsonD FD 8 oinsonD tF @PHHHAF he olonil origins of omprtive develE opmentX en empiril investigtionF orking per eriesD @UUUIAF eemogluD hFD tohnsonD FD 8 oinsonD tF @PHHIAF he olonil origins of omprtive develE opmentX en empiril investigtionF emerin ionomi eviewD WI@SAD IQTW!IRHIF foteroD tFD hjnkovD FD v ortD FD vopezEde ilnesD pFD 8 hleiferD eF @PHHRAF he regultion of lorF urterly tournl of ionomisD IIW@RAD IQQW!VPF
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Chapter 3

Colonial origin, institutions and deforestation

Introduction

hevelopment eonomis theorists hve long studied whether the identity of the olonil power or the strtegy used y them mttered for susequent development in previously olonized ountries @see rnson @IWVWAY qrier @IWWWAY fertohi 8 gnov @PHHPAAF his hpter thus investigtes whether olonil legies hve long term implitions for deE foresttion through their e'ets on the institutionl kgroundF his hpter tries therey to investigte how olonil legies ould 'et deforesttion in previously olonized ountries y ssuming tht these e'ets ould e sed on urrent institutionl performnesF sn this onE textD this hpter elongs to the literture on historil nd omprtive institutionl nlysis @rgseA whih sttes tht the urrent institutionl frmework is re)etion of n historil proess in whih pst eonomiD politilD soilD nd ulturl fetures interrelte nd hve lsting impt on the nture nd eonomi implitions of soiety9s institutions @qreifD IWWVD FVPAF snherited legies suh s olonil legies re so onsidered s min indiret ftor of deforesttionD nd importnt to understnd whether the e'ets of institutions on deforesttion di'ers ording to the olonil originF his hpter thus studies the existene of institutionl persistene @eemoglu et lFD PHHIY eemoglu 8 tohnsonD PHHSY ghong 8 nforlinD PHHHY vngeD PHHRA 1 F his hpter investigtes the role of olonil legies through institutionl performnes euse the institutionl kground is view s signi(nt underlying use of deforesttion whih shpes eonomi inentives of eonomi gents @wendelsohnD IWWRY heonD IWWRY qeist 8 vminD PHHPAF snstitutions re de(ned suh s the rules of the gme or onstrints whih struture politilD eonomi nd soil intertionsF hey ould e oth forml rules @suh s 1 Legacies can be dened such as legal origin of law and regulation. The eects of these legacies on defor- estation through institutions is provided in the next chapter.

VT onstitutionsD lw nd property rightsA nd informl onstrints @suh s ustomsD trditions or sntionsAF epproprite institutions llow for the redution of unertinty in exhnge nd then result in weker trnstion nd prodution ostsF ut di'erentlyD institutions represent the ore of the inentive strutures of n eonomy ndD in turnD shpes the diretion of eonomi growth or environmentl performnes @xorthD IWWHD IWWRAF sn turnD institutions re tool to enhne llotive e0ieny nd the fesiility of engging in long term eonomi tivities suh s the sustinle use of nturl resoures nd etter environmentl qulity @fohn 8 heonD PHHHAF sn this hpter institutions re de(ned through three groupsX @IA n overll mesure of the qulity of governne s well s mesure of the extent of demorti rules @ivil liertiesD politil regime @utortiD demortiAD politil liertiesAY @PA informl poliies suh s the funtioning of the government through the extent of orruptionD the government e'etiveness nd the qulity of the government9s usiness regultoryY @QA property rights regime suh s the risk of ownershipD the qulity of the legl struture nd the qulity of the rule of lwF he (rst group is glol mesure of governne qulity to hve n index of institutionl vulnerility nd mesure of demoryF he glol institutionl frmework is thus pprehended in this (rst group in n ttempt to ompute glol e'et of institutionsF he seond tegory is used to represent poliy limte de(ned suh s poliies tht result in unintended deforesttionD due to the filure of government institutions to funtion e'etivelyF gorruption is the min feture of this poliy limte with the qulity of the government funtioning through the qulity of governmentl usiness regultory nd the qulity of governmentl servies nd poliiesF he third group is used to nlyse the role of missEde(ned property rights whih is found to hve n importnt positive e'et on deforesttion y inresing the opportunity osts for providing long term tivities suh s forestry tivitiesF sn ontext of open ess nd miss de(ned property rightsD deforesttion through the onversion of forested res into griulturl plots llows for the estlishment of lnd titling @wendelsohnD IWWRY frier 8 furgessD IWWUY erujo et lFD PHHWAF sn turnD deforesttion is likely to our in poorly property rights regime de(nes y missEde(ned property rights nd open ess to forested lndF roperty regime thus is n importnt element of institutions hving strong e'et on deforesttionF he role of olonil legies on these e'ets pperD thereforeD importntF his hpter thus hs the im to investigte whether moving from prenh to fritish olonil legies my do to in)uene the level of deforesttion nd whether the qulity of institution my do 'et this reltionshipF por instneD t our knowledge only xovo @PHHUA investigtes this issue nd rgues tht former fritish olonies do reltively etter thn former pnish ones in terms of voiding deforesttion euse former fritish olonies hve inherited etter property rights thn pnish onesF he e'ets of institutionl persistene on deforesttion through olonil legies re estiE mted on ore dtset of TH ountries whih hd to meet two onditionsX @IA they re former oloniesD @PA they re not loted in iuropeF he seond riterion exludes iuropen ountries VU to re)et the di0ulty of lssifying the olonil history of most iuropen ountries suh s stly or pinlnd for instneF he min result of this hpter is tht the role of institutions on deforesttion should e understood t the light of the pst experienes of eh ountryD iFeFD the e'ets of institution re onditioned to olonil originsF en improvement of the qulity of institutions is found to etter dmpen deforesttion in ountries previously olonized y pin or qret fritin ompred to these olonized y prneF fy ontrstD pormer prenh olonies tend to deforest less thn former pnish nd fritish olonies in ontext of d governneF his result suggests to more puzzle out the role of olonil origins for omting deforesttionF his study proposes thtD in ontext of poor governne @suh s poor property rightsD orruptionD utoryD low level of government funtioningAD previous prenh olonies re reltively etter thn other former oloniesF his suggestsD in turnD the presene of some prenh olonil legies helping to preserve the forestF pinllyD sine oloniztion strtegies were not rndom nd depended on geogrphil nd limti onditionsD geogrphi fetures re ontrolled forF hese results remin signi(nt nd roust 2 F hese results questionD in turnD the vlidity of politil reommendtions in terms of governne whih do not tke into ount the pst experienes of eh ountryD nd underlie the signi(ne of the reltivism in the understnding of the e'et of institutions 3 F he rest of the hpter is orgnized s followF etion P provides n overview of the literE ture on institutionl persistene through olonil legies nd provides link with deforesttionF etion Q introdues the eonometri pproh nd etion R shows nd disusses min eonoE metri resultsF etion S provides onluding remrks nd points to poliy reommendtionsF 3.2 Colonial legacies, institutions and deforestation sn this hpter olonil legies re ssumed to hve 'eted erly institutions whih hve perE sisted over time to represent the sis of urrent institutions in)ueningD nowD the deforesttion in previously olonized ountriesF sn this setionD this hypothesis is disussed y (rst disussing the ntureD the emergene nd the persistene of institutionsD nd then y explining the link with deforesttionF 3.2.1 Institutional persistence yver the pst few yersD severl studies hve investigted the persistene of oth politi nd eonomi institutionsF hese studies investigte how this persistene over time hve shped eonomi developmentF he strting point is tht institutions ould persist over time through legy or ulturl heritge provided lmost y oloniztionF por instneD eemoglu et lF @PHHIA rgue tht pths of institutionl development relies on eonomi or politil mehnisms whih explin why institutions persist over timeF sn this studyD eemoglu nd his oEuthors rgue tht iuropens olonizers dopted severl oloniztion strtegies with seprte ssoited instiE tutions depending on onditions in oloniesF husD this pper of eemoglu et lF @PHHIAD on the role of olonil origins in development proess through institutionsD highlights the importne of the issue of institutionl persisteneF hey explin tht the fesiility of iuropen settlement hrterized y the mortlity rtes of olonizer determined the oloniztion strtegyF wore preisely onditions in olonies @the disese environment nd the density of popultionA hd onE ditioned the iuropen strtegiesF fesides they rgue tht pst institutions hve persisted over time so tht urrent e'ets of present institutions on eonomi development ould e explined y pst institutions designed y iuropens in their oloniesF hey show eonometrilly tht previous extrtive olonies hrterized y high level mortlity of settlers experiened d institutions impeded their urrent ones nd so their level of developmentF nlike these extrtive oloniesD the settler olonies hd good institutions rought y the olonizer whih hve persisted over time enourging eonomi development in these pst oloniesF elsoD vnge et lF @PHHTA rgue tht di'erenes etween the fritish nd pnish olonil eonomi model hd lrge onsequenes for the type of res they preferred to settleD the exE tent of olonil institutionl uilding they designed nd so legies they left fter independeneF pnish nd fritish olonizers pursued di'erent levels in the olonil institutionl founding due to ftor endowments in preEolonil resF pnish mostly settled nd onentrted olonil institutions in the most populousD politilly nd eonomilly developed olonies t the eE ginning of the olonil er wheres fritish limited settlement nd institutionl trnsformtion in the more populousD politilly nd eonomilly developed preEolonil resF hereyD they (nd tht the level of olonilism hd opposite e'ets on longErun soioEeonomi development for the pnish nd fritish oloniesF wore extensive fritish olonilism introdued n e'eE tive dministrtion nd rule of lw promoting development fter independene wheres more extensive pnish olonilism produed ine0ient mrkets nd predtory sttes leving strtE i(ed soieties fter independeneF husD this study explins tht olonilism depends on oth the olonizer9s identity nd onditions within olonies rguing tht these seprte olonilisms shped pst politil nd eonomil institutions with urrent impts on present institutionsF vnge @PHHRA lso investigtes the reltionship etween the form of olonilism nd postE olonil demortiztion in QQ former fritish oloniesF his pper uses the generl frmework of eemoglu et lF @PHHIA suggesting tht the form of olonilism ws mde up y the density of preEolonil popultion nd the disese ftorF roweverD vnge @PHHRA fouses on two forms of domintionsX n integrted one or diretly ruled nd n dispersed one or indiretly ruledF re (nds tht the leglEdministrtive institutions in the indiretly ruled domintions whih linked the olonil dministrtion to lol people vi hiefs enhning their exeutiveD legisltive nd judiiry powersD experiened d urrent institutionl performnes @mesured y the sgq index nd the demory index of preedom rouseA ontrry to the diret ruled system sed VW on forml rules nd strutured leglEdministrtive systemF pinllyD toiremn @PHHIA ompres the e'etiveness of the rule of lw inherited from prenh ivil nd inglish ommon legl systems in efriF fesidesD qrier @IWWWA investigtes the relE tionship etween the identity of the olonizing power nd the urrent eonomi growth in former efrin oloniesF re (nds tht former fritish olonies hve etter eonomi performnes thn prenh onesF 3.2.2 Institutions and deforestation emong the determinnts of deforesttionD institutions re often held to ply leding roleF ine institutions re de(ned s the inentive struture shping eonomi humn intertionsD they n help for moving the system towrds sustinle forestry mngement nd sustinle eonomi developmentF sn ftD deforesttion is often viewed s the result of ompeting lnd useD etween minE tining the nturl forest nd onversion options suh s griulture @frier 8 furgessD IWWUD PHHIY ernd et lFD PHHVAF sn turnD onversion implies tht potentil timer nd environE mentl ene(ts @resulting from the keeping forest optionA re irreversily lost nd represent the prie or opportunity ost of onversion @deforesttionAF gonsequentlyD institutions n in)uene the importne of opportunity osts generted y deforesttionF por instneD reE ting pproprite institutions helps to redue unertinty in exhnge s well s trnstion nd prodution osts of long term tivities suh s timer of environmentl protetionF he poor qulity of institutions in developing ountries my thus onstitute mjor impediment for forest onservtionF sn the literture on deforesttion usesD there hs een n ttempt to (nd reltionship etween deforesttion nd politil institutions lthough the type of institutionl vriles used vriesF sn the litertureD roder view of institutions is often used nd represent oth institutionl ftors nd poliy @qeist 8 vminD PHHPA 4 F roweverD three importnt tegories of institutions n e proposedX @IA informl poliies suh s orruptionD @PA property rights regime suh s the ownership riskD nd @QA politil institutions shping oth informl poliies nd property rights regime suh s the qulity of the rule of lw nd politil stilityF snforml poliies suh s orruption nd illegl tivities re n importnt element of instiE tutions hving strong e'et on deforesttionF he(ned suh s n informl proEdeforesttion poliyD orruption promotes rent seeking tivities nd develops missEmngement forestry proE dutions whih ledsD in turnD to n overEextrtion of resoures @emherD PHHTY øreideD PHHUY ursenty et lFD PHHVA @for theoretil studiesD see ierol @PHHRAY frier et lF @PHHSAY ilson 4 Policy here refers to the quality of the functioning of the government, i.e., the governance. However, the government policies such as macroeconomic policies, including monetary and scal policies, domestic and international trade policies can have also adverse eects on the conservation (see for instance Anderson (1990); Arcand et al. (2008)) and use of natural resources but are non studied in this chapter. Here, the focus is made on the governance of the government in the promotion of sustainable practises particularly through sound governmental activities. WH 8 hmni @PHHSAY fulte et lF @PHHUAY helote @PHHVAD nd for empiril worksD see frier 8 furgess @PHHIAY frier @PHHRAY frier et lF @PHHSAY qlinto 8 qlinto @PHHWAAF sn dditionD gllister @IWWWA nd gontrersErermosill @PHHHA rgue tht the extent of orrupt tivities in forestry is more importnt in the se of tropil deforesttion for three min resonsF pirstD forest tivities re often loted in remote resD fr wy from the pressD politil power nd puli @rotteD PHHIAF eondD timer is not inventoried ut only vlule so tht it is very di0ult to ssess how muh wood ws illeglly extrtedF hirdD in developing ountries govE ernment o0ils re often dly pid nd hve often n importnt disretionry power whihD omined with high vlued timerElogsD fvours orruptionF he role of property right regime on deforesttion hs lso een widely studied @wendelE sohn @IWWRAY engelsen @IWWWAY rotte @PHHID PHHSA for theoretil studies nd outhgte 8 unge @IWWHAY heon @IWWRD IWWWAY fohn 8 heon @PHHHAY fhttri 8 rmmig @PHHIAY guls @PHHUAY ernd et lF @PHHVA for empiril works 5 AF his literture fouses minly on the role of ownerE ship riskF he min underlying hypothesis is tht poorly enfored ownership exposes stnding forests nd other kinds of pitl to form of on(stion or defult risk nd therey disrimiE ntes ginst pitl intensive lnd uses @heonD IWWRD pRPIAF sn dditionD sine deforesttion is low intensive pitl extrtion proessD missEde(ned property rights tend to led to over extrtionF sn this seD the more the risk of losing ownership isD the more the disount rte will e nd the lower future returns for forestry tivities will eF reneD n gent will preE fer for instne to ut wood nd develop nonpitl intensive permnent griulture tivities rther thn forestry ones euse it is disounted hevily to mintin forestry tivitiesF ut di'erentlyD sustinle hrvesting of forest produts is most sensitive to the existene of ler property rights nd their enforement reltive to griulturl tivities sine the forest is equivE lent to stok of pitlF roweverD in the litertureD the mesurement of inseure property rights di'ers while it ould e grouped into two di'erent vrilesF pirst is more diret indiE tors suh s the enforeility of ontrts @gulsD PHHUAF his inditor mesures the reltive degree to whih ontrtul rrngements re honouredF eond relies upon mesures of poE litil instility suh s oupsD revolutions nd politil ssssintions sine inseure property rights might rise from lk of government9s stility to enfore lws of property @heonD IWWRD IWWWY fohn 8 heonD PHHHY ernd et lFD PHHVAF vst is politil institutions whih refers to the literture whih determine the qulity of poliies implemented to preserve forest y improving environmentl rules nd regultions s well s the llotion of environmentl resouresF his onerns minly the qulity of the rule of lwD the politil stility nd the extent of politil nd ivil rightsF por instneD fhttri 8 rmmig @PHHIA use n ggregted index of ivil nd politil lierties tken from preedom rouse to pture the role of politil institutionsF hey (nd tht this index hs negtive impt on deforesttionF hey rgue tht more demory nd freedom promote sound environmentl prtises nd etter onservtion of forest lnd in efri nd outh emeriF sn dditionD despite the importnt literture on the role of institutions on deforesttionD this study hs the im to provide new explntion for the role of institutions y tking into ount the role of olonil legies nd soD in turnD y nlysing the importne of the persistene of institutionsF husD this pproh is suitle for understnding the role of institutions on deforesttion t the light of olonil legies y tking into ount the historil proessF 3.3 Empirical framework 3.3.1 Dataset and variables he ore dtset onsists of TH ountries whih hd to meet two onditionsX @IA they re former oloniesD @PA they re not loted in iurope 6 F le QFU desries the vriles nd le QFS indites whih ountries re in the ore dtset of TH ountriesF heforesttion rtes hve een lulted from vrious porest esoures essessment @peA of the pood nd egriulture yrgniztion @peyAF elthough forest re dt re ville sine IWTHD only dt sine IWWH re used hereD given the lk of reliility of the dt efore the IWWHEpeF husD the dependent vrile is the fourEyer verge nnul rte of deforesttion on the suEperiods IWWH!IWWQD IWWR!IWWUD IWWV!PHHID nd PHHP!PHHS 7 F he olonil origin vriles re oded y the dominnt olonil power in the period IUSH! PHHWF hough for most ountriesD the oding ws reltively strightforwrdD it ws more ompliE ted where the ountry ws olonized y multiple ountriesF sn this ltter seD the ssumption is tht the lst olonilist hd hd the iggest e'et on institutionl infrstruture t the time of independene 8 F pour tegories of formerly olonized ountries re retedX the groups re the former olonies olonized y @iA prneD @iiA inglndD @iiiA pnish nd @ivA other ountries @felgiumD the xetherlndsD the yttomn impireD ortuglD nd pinD tpn or the FAF 3.3.2 Institutional variables snstitutionl determinnts re divided into three prts @see le QFU for more detils nd omplete de(nition of eh institutionl vrileAF pirst is used two mesures of the glol governne qulityF he (rst one is n inditor whih omines the six seprte vriles reted y the orld fnk qovernne snditors dtse @fqsA into single index 9 F hese vrile reX ontrol of orruptionD rule of lwD voie nd ountilityD politil stility nd sene of violeneD government e'etiveness 6 The sample used is shaped by the data for the relative price of timber, available for only 60 countries. 7 In the regressions with the variables provided by the World Bank Governance Indicators, the data ranges from 1996 to 2005 so that the sub-periods are only 19941997, 19982001, and 20022005. 8 Some countries were colonized by joining colonial powers, such as Cameroon, and were coded according to the colonial power of the more populous part (French in the case of Cameroon). 9 See Kaufmann et al. (2008) for more details on the construction of these variables. WP nd regultory qulityF ell the originl inditors of governne re (rst reversed s followsX

W BGI i = W BGI i -min(W BGI i ) max(W BGI i ) -min(W BGI i ) , @QFIA
where min(W BGI i ) nd max(W BGI i ) represent the minimum nd the mximum of eh indiE torF his trnsformtion implies rnge etween H nd IF he ggregted index of governne is then the (rst prinipl omponent of the vetor of the six inditors of governne whih ounts for UV7 of the overll ovrine @see le QFV for more detilsAF he seond overll mesure is n verge index of demory reted y the ulity of qovernment snstitute @niversity of qothenurg in the ulity ht of qovernmentA from preedom rouse dt on ivil lierties nd politil rightsD nd from the olity P index of the olity s projetF he preedom rouse dt re stndrdized verged index of ivil lierties @with vlue from I @most freeA to U @lest freeAA nd politil rights @@with vlue from I @most freeA to U @lest freeAA indiesF he olityP vrile ptures the regime uthority spetrum on rnging from EIH @hereditry monrhiesA to CIH @onsolidted demoryA nd the three omponent vriles tht reord key qulities of exeutive reruitmentD onstrints on exeutive uthorityD nd politil ompetitionF his verge index of demory is then stndrdized s followsX

Democracy i = Democracy i -min(Democracy i ) max(Democracy i ) -min(Democracy i ) , @QFPA
where min(Democracy i ) nd max(Democracy i ) represent the minimum nd the mximum of the verge index of demoryF he new vrile is so trnsformed to sle H @utoryAE I @full demoryAF he seond prt of institutionl vriles represents mesures of the qulity of the governE ment funtioningF he omposite inditor from the orld fnk snditors dtse is roken up to return to spei( mesures of qulity of governne suh s the level of orruptionD the e'etiveness of the government nd the extent of the regultory qulityF he third prt is sed on the qulity of property rightsF wo indies re used to mesure the qulity of property rightsF he vegl truture nd eurity of roperty ights index of prser snstitute is (rst usedF his index rnges from H to I where H orresponds to d legl strutureF he index is generl overview of the legl struture in ountry nd gthers judiil independeneD imprtil ourtsD protetion of property rightsD militry interferene in rule of lw nd the politil proessD integrity of the legl systemD legl enforement of ontrts nd regultory restritions on the sle of rel propertyF he seond is the ule of vw index of the orld fnk qovernne snditors dtseF he index rnges from H @worst rule of lwA to EI @etter rule of lwA nd mesures the extent to whih lw enforement gents hve on(dene in nd ide y the rules of soietyD nd in prtiulr the qulity of ontrt enforementD the polie nd ourtsD s well s the likelihood of rime nd violeneF roweverD these two vriles re mesure of legl institutionsD ut not mesure of propE WQ erty rightsF hereyD n index of ownership risk is lulted following the fohn nd heon9s pproh @fohn 8 heonD PHHHAF hese uthors used n empiril model of investment on the reltionships etween ownership risk nd investment deisionsF ine the seurity of propE erty rights 'ets the extent of investment nd the e0ieny with whih inputs re llotedD ownership risk ould e de(ned suh s proility of expropritionD iFeFD pture of ll lims to investment projetsF gptures n e ted y governmentD privte prtiesD or d ourtsF sn the modelD exproprition risk is empirilly represented y @IA government stility @revolutionsD guerill wrfreD purgesD politil ssssintions nd onstitutionl hngeAD nd @PA regime type @rlimentry demoryY xonEprlimentry demoryY trong exeutiveY wilitry dittorshipY wonrhyY ythersAF he underlying ssumptions of this model is tht investors hve some underlying notion of permnentD ountryEspei( ownership risk tht is etter mesured empirilly y the longErun frequeny of suh events nd n pereived risk whih might rise temporrily fter n event ours @fohn 8 heonD PHHHD pFSQVAF hese short nd long run links re modelled y the ountryEspei( verge frequeny of eh politil event nd dummies for the temporl ourrene of individul events in the urrent or preeding yerF snvestment is lso regressed on trditionl eonomi vriles suh s output per workerD humn pitl per worker nd openness @following fohn 8 heon @PHHHAAF he si eqution of investment isX

Invest i,t = θ 0 + θ 1 GDP i,t-1 + θ 2 H i,t-1 + θ 3 Open i,t-1 + θ 4 Regime i,t + θ 5 Stability i,t + ε i,t , @QFQA
where Invest represents the investmentGoutput rtio in the ountry i in time tD GDP is the log of output per worker in t -1D H represents the humn pitl in t -1D open is the degree of openness in t -1D regime represents the (rst politil ttriutes ssoited with politil regimeD stability is the government stility nd ε i,t is the disturne termF en unlned pnel dtset overing the TH previously olonized ountries in the ore dt set from IWWH to PHHS is usedF he dependnt vrile is the totl investment s perent of qh nd omes from the lst version of the enn orld le @reston et lFD PHHWA s well s the output per workerF he humn pitl vrile is the rtio of seondryEshool enrolment to popultion provided y fnks @PHHVAF he mesure of openness follows fohn 8 heon @PHHHA who use the sum of exports nd imports divided y qh provided y the lst version of enn orld le @reston et lFD PHHWAF olitil dt ome from the grossEntionl timeE series dt rhive of erthur F fnks fnks @PHHVAF olitil instility re mesured y revolutionsD politil ssssintionsD purgesD guerill wrfre nd mjor onstitutionl hngesF he rossEntionl timeEseries dt rhive provides the numer of these politil events ut dummy vrilesD de(ned to equl one if t lest one suh event ourred in given ountry nd yerD represent them in the model following fohn 8 heon @PHHHAF olitil regimes re reted using the following three riteriX the type of hief exeutive @premierD presidentD WR militry o0erD monrh nd otherAD the method of seletion the hief exeutive @diret eletionD indiret eletionD nd nonEeletiveDA nd the existene or e'etiveness of the legislture @e'etiveD prtilly e'etiveD ine'etiveD nd nonEexistentAF sn turnD six politil regimes re retedX @IA prlimentry demory with n e'etive or prtillyEe'etive legislture nd n exeutive direted y premier diretly eletedY @PA non prlimentry demory with nonEpremier eleted t the hed of exeutive with n e'etive or prtilly e'etive legisltureY @QA strong exeutive regime with n ine'etive or inEexistent legisltureY @RA militry regimeY @SA monrhyY nd @TA n 4other4 regime tegoryF e onstitutionl hnge vrile is used in the sme wy of fohn 8 heon @PHHHAF hey speify tht onstitutionl hnge n hve non liner e'et on investment ording to the regime typeF he dummy vrile representing onstitutionl hnge is then interted with the regime type whih is reoding s followsX the rlimentry demory nd the xonEprlimentry demory re gthered to rete demory regime @lled regime hA wheres strong exeutiveD militry dittorshipD monrhy nd others represent nonEdemory regime @lled regime eAF pinllyD when onstitutionl hnge ourred during yer tD suh vrile equls one for given ountry in yer t if the ountry egn yer t in regime h nd ended it in regime e for instneF pinllyD the index of ownership risk is then onstruted y multiplying oe0ients @of eh politil ttriuteD iFeFD government stility nd regime typeA y eh politil ttriute nd summedF he index rnges from H @high ownership riskA to I @low ownership riskAF 3.3.3 An econometric deforestation model he empiril pproh is given y n eqution in whih the rte of deforesttion is explined y vriles suggested y the litertureF he si ssumption is tht there is stedyElevel of the logrithm of the forest over in ountry i t time tD lnF * i,t F rene the stedy stte is determined y trditionl ftors of deforesttion nd the dynmi to go towrd this stedyE stte is represented y liner (rstEorder di'erene eqution given y lnF i,t = θlnF i,t-1 + θ 0 with θ 0 is onstntF e (rstEorder ylor pproximtion round the stedyEstte gives

lnF i,t = lnF * + (lnF i,t-1 -lnF * i,t )θ.
@QFRA utrting LnF i,t-1 from oth sides to hve rte of deforesttion nd rrngingD we hve

-(lnF i,t -LnF i,t-1 ) = (1 -θ)LnF i,t-1 + (θ -1)lnF * i,t .
@QFSA sf we reple (θ -1)lnF * i,t y X i,t γD with γ represents oe0ients ssoited with the mtrix of explntory vrilesD XD we hve

-(lnF i,t -LnF i,t-1 ) = (1 -θ)LnF i,t-1 + X i,t γ + ζ i,t , @QFTA WS with ζ i,t D disturne termF
husD the level of forest over in ountry follows pe determined y (1 -θ) nd the stedyEstte level is in)uened y explntory vrilesF o study the role of olonil legies on deforesttion through institutionl performnesD intertion terms re usedF ih institutionl vrile is interted with eh olonil dummy @fritishD pnishD yther olony where the referene is prenhAF roweverD lthough the use of inE tertion terms suggests two interprettionsD the use of inherited legies provides resonly oneEwy interprettion10 F reneD the following eqution ws estimted to test the hypothesis tht institutions 'et di'erently deforesttion ording to the olonil originsX

def orest i,t = α + δ 1 IN ST i,t + φ 1 IN ST * LEG i,t + φ 2 LEG i + X i,t β + ν r + η t + ε i,t ,
where i nd t represent the ountry nd the nonoverlpping R!yers periodD respetivelyF ν r nd η t represent the region nd period (xed e'etsD respetively 11 F IN ST is the institutionl vrileD IN ST * LEG is the intertion termD nd LEG i is the dditive term or the diret e'et of inherited legiesF LEG is t the sme time BritishD Spanish nd OthercoloniesF he strtegy onsists in identifying di'erentil e'et of institution ording to olonil legies to test the presene of institutionl persisteneF his strtegy llows us to rnk the impt of institutions on deforesttionF δ 1 ptures the institutionl e'et in the former prenh olonies sine legies equl HD iFeFD when the dummies BritishD Spanish nd Othercolonies equl HF fy ontrstD φ 1 is the institutionl e'et when the dummies BritishD Spanish nd Othercolonies equl ID iFeFD the e'et of institutions in former fritishD pnish nd other olonies reltively to the former prenh onesF fesidesD φ 2 represents the role of olonil legies @iFeFD fritishD pnish nd other oloniesA in world with d institutions @INST = 0AF φ 2 llows us to ssume tht olonil legies ould hve some e'ets on deforesttion through other vriles sine inherited olonil legies represent more rodly the olonil strtegies with politilD eonomil nd ulturl spei(itiesF husD this e'et represents the onsequenes of olonil legies on deforesttion through others hnnels tht institutionsF he overll impt of olonil origins is so φ 1 + φ 2 D nd test of the joint signi(ne of the two oe0ients is needed to vlidte the existene of nonlinerity due to the level of the qulity of institutionsF is mtrix of ontrol vriles tht inludes the following12 X the level of eonomi develE opment @qhA13 D the popultion growth nd the rurl density @gropper 8 qri0thsD IWWRAD nd the reltive prie of timer @see QFU for omplete de(nition of eh vriles nd souresA14 F 3.4 Econometric results

Main results

le QFI to le QFQ present the results of regressions using the ore dtset of TH ountriesF sn ll regressionsD the dependent vrile is the fourEyer verge nnul rte of deforesttion on the suEperiods IWWH!IWWQD IWWR!IWWUD IWWV!PHHID nd PHHP!PHHSF pirstD in le QFID the ggregted governne index from the orld fnk qovernne sndiE torsD nd the ggregted index of demory from preedom rouse nd the olity s projet re used to investigte the presene of institutionl persistene on deforesttion ording to olonil originsF pirst of llD the poorer the ountry9s governne qulity or the ountry9s index of demory isD the more deforesttion is importnt in former fritish nd pnish olonies ompred to former prenh oloniesF por instneD in the se of the ggregted governne indexD former fritish @pnishA olonies deforest IFU7 @QFS7A moreD on vergeD thn former prenh oloniesD nd this di'erene is signi(nt t the I7 level @olumn PAF woreoverD the overll impt of fritish nd pnish olonies is positive nd signi(nt 15 F por instneD t the smple men of the ggregted governne indexD former fritish @pnishA olonies deforest HFHV7 @IFU7A more thn former prenh olonies 16 F hese results men tht olonil origins mtter for explining deforesttion ut lso tht prenh olonil legies seem to e reltively etter to preserve the forest ompred to fritish nd pnish olonil legiesF eondD it is found tht n improvement of institutionl qulity or demory does not help for reduing deforesttion in previously olonized ountries @in golumns I nd QD the oe0ient of eh institutionl vrile is not signi(ntAF roweverD in golumns P nd RD institutions re found to hve di'erentil impt on deforesttion ording to olonil originsF husD n enhnement of demory or the qulity of institutions llows for the redution of deforesttion only in former fritish nd pnish olonized ountries ontrry to former prenh olonized ountriesF por instneD shift from the medin towrd the USth perentile of the distriution of the ggregted demory index @n inrese from EHFS to EHFPT for fritishD nd from EHFQI to EHFPH for pnishA would led to derese of the positive overll impt of the fritish @pnishA legies on deforesttion from Q7 to PFS7 @TFS7 to SFV7AF hese results highlight tht prenh olonies ould inherited worst institutionl fetures @ompred to fritish oloniesA whihD in turnD do not help for dmpening deforesttionF wore interestinglyD n improvement of eh institutionl vrile implies n inrese of deforesttion in former prenh olonies @sign of eh dditive vrile of institutions in golumns P nd RAF le QFP presents the sme regressions ut used more detiled informtion on the qulity of government funtioning suh s the ontrol of orruptionD the e'etiveness of government nd the regultory qulityF golumns I nd P report the results with the orruption vrileF en improvement in the ontrol of the orruption is positively ssoited with low deforesttion suggesting tht orruption is n impediment for omting deforesttion in developing ountries @gontrersErermosillD PHHHAF roweverD this e'et is di'erentil ording to the olonil originF por instneD derese of orruption in former pnish olonies llows to redue deforesttion ompred to former prenh oloniesF roweverD there is no di'erentil impt etween former fritish nd prenh olonies in low orrupt ountries ut there is one in high orrupt ountriesF sn ftD the higher the orruption isD the more the deforesttion is in former fritish olonies ompred to former prenh oloniesF his result hold lso for former pnish oloniesF por instneD lthough former pnish ountries wekly orrupted deforest QFW7 less thn former prenh oloniesD former pnish ountries highly orrupted deforest PFU7 more thn former prenh oloniesF woreoverD the overll impt of fritish nd pnish olonies is still positive nd signi(nt 17 F et the smple men of the orruption indexD former fritish @pnishA olonies deforest HFHW7 @IFP7A more thn former prenh oloniesF golumns Q nd R report the results with the government e'etiveness vrileF en enhneE ment in the e'etiveness of the funtioning of the government suh s the qulity of puli servies or the ivil servie or the rediility of the government9s ommitment to suh poliies is not signi(ntly ssoited with low deforesttion @golumn QAF roweverD this e'et is difE ferentil ording to the olonil originF por instneD n improvement of the qulity of the funtioning of the government in oth former fritish nd pnish olonies llows to dmpen deforesttion ompred to former prenh olonies @golumn RAF roweverD in the se where the government e'etiveness is lowD deforesttion is more importnt in former fritish nd pnish olonies ompred to former prenh oloniesF por instneD lthough former fritish @pnishA ountries with high qulity of the government funtioning deforest PFV7 @SFS7A less thn former prenh oloniesD former fritish @pnishA ountries with low qulity of the governE 17 Table 3.2 reports the signicance of the sum of the two coecients associated with each colonial origin and this sum is always statistically signicant in the case of former British and Spanish colonies.

WV ment funtioning deforest IFV7 @Q7A more thn former prenh oloniesF woreoverD the overll impt of fritish nd pnish olonies is still positive nd signi(ntF et the smple men of the government e'etiveness indexD former fritish @pnishA olonies deforest I7 @IFI7A more thn former prenh oloniesF golumns S nd T report the results with the qulity of the usiness regultory provided y the governmentF en enhnement of this index is not signi(ntly ssoited with low deforesttion @golumn SA ut this e'et is di'erentil ording to the olonil originF es in the se of the government e'etivenessD former fritish @pnishA ountries with high qulity of the regultory deforest PFV7 @TFT7A less thn former prenh olonies wheres former fritish @pnishA ountries with low qulity of the regultory deforest PFQ7 @SFI7A more thn former prenh oloniesF woreoverD the overll impt of fritish nd pnish olonies is still positive nd signi(ntF et the smple men of the regultory qulity indexD former fritish @pnishA olonies deforest I7 @IFHP7A more thn former prenh oloniesF hese results on(rm tht olonil origins mtter for explining deforesttion nd tht prenh olonil legies seem to e reltively etter to preserve the forest ompred to fritish nd pnish olonil legiesF le QFQ presents the sme regressions ut used more detiled informtion on the qulity of property rights suh s n index of ownership riskD the qulity of the legl struture nd the qulity of the rule of lwF golumns I nd P report the results with the omputed ownership risk indexF e redution is the ownership risk @n inrese of the indexA is not signi(ntly ssoited with low deforesttion @golumn IAF roweverD this e'et is di'erentil ording to the olonil originF por instneD derese of the ownership risk in oth former fritish nd pnish olonies leds to redution of deforesttion ompred to former prenh olonies @golumn PAF roweverD in ountries hrterized y high ownership riskD deforesttion is more importnt in former fritish nd pnish olonies ompred to former prenh oloniesF por instneD lthough former fritish @pnishA ountries with low ownership risk deforest PFU7 @QFR7A less thn former prenh oloniesD former fritish @pnishA ountries with high ownership risk deforest P7 @PFR7A more thn former prenh oloniesF woreoverD the overll impt of fritish nd pnish olonies is still positive nd signi(nt t the smple men of the ownership risk indexF por instneD former fritish @pnishA olonies deforest HFW7 @HFT7A more thn former prenh oloniesF golumns Q nd R report the results with the index on the qulity of the legl struture tken from the prser snstitute 18 F he di'erentil e'et ording to olonil origins hold with this vrileF pormer fritish @pnishA ountries with high qulity of the legl struture deforest QFQ7 @S7A less thn former prenh olonies wheres former fritish @pnishA ountries with low qulity of the legl struture deforest HFS7 @HFW7A more thn former prenh oloniesF golumns S nd T report the results with the rule of lw index tken in the orld fnk qovernne snditors dtseF he previous results holdF en enhnement of this index 18 Six countries are dropped due to a lack of data for this index: Burkina Faso, Guinea, Laos, Sudan, Angola, Suriname.

WW is not signi(ntly ssoited with low deforesttion @golumn SA ut this e'et is di'erentil ording to the olonil originF pormer fritish @pnishA ountries with high rule of lw deforest Q7 @SFW7A less thn former prenh olonies while former fritish @pnishA ountries with low qulity of the regultory deforest IFW7 @QFT7A more thn former prenh oloniesF woreoverD the overll impt of fritish nd pnish olonies is still positive nd signi(nt t the smple men of the regultory qulity indexF por exmpleD former fritish @pnishA olonies deforest HFW7 @IFP7A more thn former prenh oloniesF hese results on(rm tht olonil origins mtter for explining deforesttion nd tht prenh olonil legies seem to e reltively etter to preserve the forest ompred to fritish nd pnish olonil legiesF yverllD these results suggest tht the institutionl e'etD suh s the degree of demoryD the funtioning of the government or the qulity of property rightsD on deforesttion is signifE intly di'erentil ording to olonil originsF sn dly governed ountriesD there re some prenh olonil legies whih llow for the protetion of the forest ompred to former fritish nd pnish oloniesF roweverD sound government prtisesD demory nd more proteted property rights re more prone to redue deforesttion in former pnish nd fritish olonized ountries thn in prenh onesF 3.4.2 The role of geography he oloniztion ws not rndomly implemented y olonil powersF st ws done in ord with imperil ims nd reltive power whih vried over time nd etween olonil powers @ingermn 8 okolo'D PHHHY toiremnD PHHIY vngeD PHHRAF eemoglu et lF @PHHIA investigtes the role of olonil strtegies using settler mortlity dtF hese (gures give n indition of the extent to whih prtiulr ple ws suitle for iuropen settlementF sn tht studyD the uthors rgue tht iuropen olonizers dopted di'erent oloniztion strtegies with orrespondingly di'erent institutionsD depending on the onditions in the oloniesF hey explin tht the fesiility of iuropen settlementD hrterE ized y the mortlity rtes of olonizersD determined the oloniztion strtegyF wore preiselyD the onditions in olonies @the disese environment nd the density of popultionA onditioned the iuropen strtegiesF fesides they rgue tht institutions of the pst hve persisted over time so tht urrent e'ets of present institutions on eonomi development ould e explined y institutions of the pst designed y iuropens in their oloniesF hey show eonometrilly tht former extrtive olonies hrterized y high level of mortlity of settlers expeE riened d institutions whih impeded their urrent ones nd so their level of developmentF nlike these extrtive oloniesD the settler olonies hd good institutions rought y the olonizer whih hve persisted over timeD enourging eonomi development in these former oloniesF elsoD the ft is tht fritin olonized ll or nerly ll the most fvorle ountriesF e men omprison test shows tht former prenh olonies hd higher settler mortlity ompred IHH to former fritish oloniesF le QFQ reports the regressions onerning the e'ets of the settlers9 strtegies 19 F he dtset is only for former olonies for whih settler mortlity dt is villeF he smple vries ording to the hoie of the institutionl vrile from QW to SQ ountriesF he results onerning the di'erentil impt of prenh olonil legies ompred to fritish nd pnish ones re identilF por instneD in former pnish olonies with d governne @oe0ient of the dditive pnish vrileAD the deforesttion is signi(ntly higher thn in former prenh olonies with d governneF he result onerning former fritish olonies is less ovious nd hold only for the ggregted governne indexD the demory indexD nd for the three property rights indexF gonerning the di'erentil impt of institutionsD results hold for former pnish oloniesF he etter ountry9s governne qulity is in former pnish oloniesD the lower deforesttion is ompred to former prenh oloniesF roweverD the result is more mitigted in the se of former fritish oloniesF he negtive e'et of n improvement of the qulity of institutions on deforesttion in former fritish olonies @ompred to former prenh onesA is signi(nt only for the demory nd the legl struture indiesF hese results ould suggest tht the institutionl di'erentil impt of the prenh olonil legies ompred to former fritish ones re etter ttriuted to olonil strtegiesD ptured y the settlers mortlity vrileF fy the wyD the more the level of settler9s mortlity wsD the more deforesttion is importntF his result suggests tht olonil strtegies hve n impt on deforesttionD nd this is not ttriuted to the identity of the olonizer or the urrent in)uene of institutionsF pinllyD the overll impt of fritish nd pnish olonies on deforesttion is still positive nd signi(nt t the smple men of eh institutionl vrileF hese results on(rm tht olonil origins de(ned suh s the identity of the pst olonizer mtter for explining deforE esttionD nd tht prenh olonil legies seem to e reltively etter to preserve the forest ompred to fritish nd pnish olonil legiesF 3.5 Conclusion hi'erenes in institutionsD de(ned s soil nd politil ontrols on humn lifeD my explin di'erenes in urrent soilD politil nd eonomi performnesF his hpter proposes to nlyse the role of these institutionl di'erenes on deforesttion in developing ountriesF he min underlying theoretil hypothesis is tht these di'erentil e'et of institutions ould e explined y institutionl persisteneF es suggested y the literture on institutionl persisteneD leglD politil nd eonomi legies hd drwn the previous set of institutions in ountry shping the urrent institutionl performnesF golonil legies represent some of these legies nd re studied in this hpter sine they re n exogenous hrteristisF ut di'erentlyD this study tries to understnd if institutions ould hve di'erentil impt on 19 Acemoglu et al. (2001) provide data for sixty-two former colonies with the maximum settler mortality for Mali.

IHI deforesttion ording to olonil legies suh s the identity of the olonizerF he min result of this hpter is tht the role of institutions on deforesttion should e understood t the light of the pst experienes of eh ountry inluding olonil legiesF por instneD n improvement of the qulity of institutions is to etter redue deforesttion in ountries previously olonized y pin or qret fritin ompred to these olonized y prneF hese results question the vlidity of some politil reommendtion in terms of institutions nd suggests to mke out the importne of the reltivism in the understnding of the e'et of institutionsF fy ontrstD pormer prenh olonies tend to deforest less thn former pnish nd fritish olonies in ontext of d governneF his result suggests to more puzzle out the role of olonil origins for omting deforesttionF his study proposes thtD in ontext of poor governne @suh s poor property rightsD orruptionD utoryD low level of government funtioningAD previous prenh olonies re reltively etter thn other former oloniesF his result points out the presene of some prenh olonil legies helping to preserve the forestF es onlusionD it is worthy notiing tht the olonil origins seem to mtter in underE stnding the role of institutions in reduing deforesttion in previously olonized ountriesF his study highlights the role of the pst in the understnding of the presentD inluding the understnding of the in)uene of the inentive struture hrterized y institutionsF olitil reommendtion in terms of n improvement of institutions should tke into ount the relE tivism rules out institutionsF his reserh n e extended to try to explin more preisely why n improvement of institutions re reltively less e0ient on deforesttion in former prenh olonies ompred to fritish nd pnish ones 20 F wyeD n explntion n e proposed y the (rst hpter whih hs highlighted the prenh superiority in terms of forest lw ompred to the inglish forest lwF Bibliography eemogluD hFD 8 tohnsonD F @PHHSAF nundling institutionsF tournl of olitil ionomyD IIQ@SAD WRW!WWSF eemogluD hFD tohnsonD FD 8 oinsonD tF @PHHIAF he olonil origins of omprtive develE opmentX en empiril investigtionF emerin ionomi eviewD WI@SAD IQTW!IRHIF eemogluD hFD tohnsonD FD 8 oinsonD tF eF @PHHHAF he olonil origins of omprtive developmentX en empiril investigtionF orking per eriesD @UUUIAF emherD qF F @PHHTAF gorruptionX e hllenge for eonomists interested in forest poliy designF tournl of porest ionomisD IP@PAD VS ! VWF 20 In some cases, the eect of institutions increases deforestations contrary to theoretical arguments suggesting that a better incentive structure reduces opportunity costs and so promotes sustainable activities such as the ght against deforestation.

IHP endersonD eF @IWWHAF mokestks in the rinforestX sndustril development nd deforesttion in the mzon sinF orld hevelopmentD IV@WAD IIWI!IPHSF engelsenD eF @IWWWAF egriulturl expnsion nd deforesttionX modelling the impt of popuE ltionD mrket fores nd property rightsF tournl of hevelopment ionomisD SVD IVS!PIVF erujoD gFD fonjenD gF eFD gomesD tFEvFD wotelD F gFD 8 eisD iF tF @PHHWAF roperty rights nd deforesttion in the rzilin mzonF iologil ionomisD TV@VEWAD PRTI ! PRTVF erndD tFEvFD quillumontD FD 8 tenneneyEquillumontD F @PHHVAF heforesttion nd the rel exhnge rteF tournl of hevelopment ionomisD VT@PAD PRP!PTPF fnksD eF F @PHHVAF grossEntionl timeEseries dt rhiveF genter for oil enlysisF finghmptonD xX tte niversity of xewEorkF frierD iFD 8 furgessD tF @IWWUAF he eonomis of tropil forest lnd use optionsF vnd ionomisD UQ@PAD IUR!IWSF frierD iFD hmniD FD 8 veonrdD hF @PHHSAF gorruptionD trde nd resoure onversionF tournl of invironmentl ionomis nd wngementD SH@PAD PUT!PWWF frierD iF fF @PHHRAF ixplining griulturl lnd expnsion nd deforesttion in developing ountriesF emerin tournl of egriulturl ionomisD VT@SAD IQRU!IQSQF frierD iF fFD 8 furgessD tF gF @PHHIAF he eonomis of tropil deforesttionF tournl of ionomi urveysD IS@QAD RIQ!QQF fertohiD qFD 8 gnovD pF @PHHPAF hid oloniztion mtter for growthcX en empiril exploE rtion into the historil uses of fri9s underdevelopmentF iuropen ionomi eviewD RT@IHAD IVSI!IVUIF fhttriD wFD 8 rmmigD wF @PHHIAF snstitutions nd the environment kuznets urve for deforesttionX e rossountry nlysis for ltin meriD fri nd siF orld hevelopmentD PW@TAD WWS!IHIHF fohnD rFD 8 heonD F F @PHHHAF ywnershipD investment nd the use of nturl resouresF emerin ionomi eviewD WH@QAD SPT!SRWF fulteD iF rFD hmniD FD 8 vopezD F @PHHUAF yn the gins of ommitting to ine0ienyX gorE ruptionD deforesttion nd low lnd produtivity in ltin meriF tournl of invironmentl ionomis nd wngementD SR@QAD PUU!PWSF gllisterD hF @IWWWAF gorrupt nd illegl tivities in the forestry setorX gurrent understndE ingsD nd implitions for world nk forest poliyX hrft for disussionF orld fnkD shE ingtonF IHQ ghongD eFD 8 nforlinD vF @PHHHAF vw trdition nd institutionl qulityX some empiril evideneF tournl of snterntionl hevelopmentD IP@VAD IHSU!IHTVF gontrersErermosillD eF @PHHHAF he underlying uses of forest delineF gspy ysionl per xoF QHFD fogorD sndonesiF gropperD wFD 8 qri0thsD gF @IWWRAF he intertion of popultion growth nd environmentl qulityF he emerin ionomi eviewD VR@PAD PSH!PSRF gulsD F tF @PHHUAF heforesttion nd the environmentl kuznets urveX en institutionl perspetiveF iologil ionomisD TI@PEQAD RPW ! RQUF heonD F F @IWWRAF heforesttion nd the rule of lw in rossEsetion of ountriesF vnd ionomisD olF UHDxoF RD ppF RIR!RQHF heonD F F @IWWWAF heforesttion nd ownershipX ividene from historil ounts nd ontemporry dtF vnd ionomisD UI@QAD SPT!SRWF heloteD F @PHHVAF ystemi orruptionD sle e'ets nd forest hrvestingF orking perD vipEsxeF ierolD iF @PHHRAF porest onservtionE too muh or too littlec politil eonomy modelF invironmentl nd esoure ionomisD PU@RAD QWI!RHUF ingermnD F vFD 8 okolo'D uF vF @PHHHAF ristory lessonsX snstitutionsD ftors endowmentsD nd pths of development in the new worldF he tournl of ionomi erspetivesD IR@QAD PIU!PQPF qlintoD qFD 8 qlintoD F @PHHWAF qovernne nd deforesttion due to griulturl lnd expnsionF orking per eries PHHWEPID hool of ionomi ienesD shington tte niversityF qeistD rFD 8 vminD iF @PHHPAF roximte uses nd underlying driving fores of tropil deforesttionF fioieneD fioieneD IRQ!SHF qodoyD FD yxeillD uFD qro'D FD uostishkD FD gusD eFD hemmerD tFD wweeneyD uFD yvermnD tFD ilkieD hFD frokwD xFD 8 wrtinezD wF @IWWUAF rousehold determinnts of deforesttion y emerindins in rondursF orld hevelopmentD PS@TAD WUU!WVUF qreifD eF @IWWVAF ristoril nd omprtive institutionl nlysisF he emerin ionomi eviewD VV@PAD VH!VRF qrierD F wF @IWWWAF golonil legies nd eonomi growthF uli ghoieD WV@QGRAD QIU!QQSF rnsonD tF @IWVWAF idutionD eonomi developmentD nd tehnology trnsferX e olonil testF he tournl of ionomi ristoryD RW@HRAD WQW!WSUF IHR restonD eFD ummersD FD 8 etenD fF @PHHWAF enn world tle version TFQF genter for snterE ntionl gomprisons of rodutionD snome nd ries t the niversity of ennsylvniF rotteD vF @PHHIAF gon)its yver roperty ights nd xturl esoure ixploittion t the prontierF tournl of hevelopment ionomisD TTD I!PIF rotteD vF @PHHSAF xturlEresoure exploittion with ostly enforement of property rightsF yxford ionomi persD SU@QAD RWU !SPIF toiremnD F pF @PHHIAF snherited legl systems nd e'etive rule of lwX efri nd the olonil legyF he tournl of wodern efrin tudiesD QW@RAD SUI!SWTF ursentyD eFD hrigoD sF qFD ikettyD wFEqFD 8 ingerD fF @PHHVAF egulting industril forest onessions in entrl fri nd south meriF porest iology nd wngementD PST@UAD IRWV ! ISHVF uufmnnD hFD uryD eFD 8 wstruzziD wF @PHHVAF qovernne mtters viiiX eggregte nd individul governne inditors IWWTEPHHVF orld fnk oliy eserh orking per eriesD @RWUVAF v ortD FD vopezEde ilnesD pFD hleiferD eFD 8 ishnyD F @IWWWAF he qulity of governmentF tournl of vwD ionomis nd yrgniztionD IS@IAD PPP!UWF vngeD wFD whoneyD tFD 8 vom ruD wF @PHHTAF golonilism nd developmentX e omprtive nlysis of spnish nd ritish oloniesF emerin tournl of oiologyD II@SAD IRIP!TPF vngeD wF uF @PHHRAF fritish olonil legies nd politil developmentF orld hevelopmentD QP@TAD WHS ! WPPF wendelsohnD F @IWWRAF roperty rights nd tropil deforesttionF yxford ionomi persD RTD USH!STF xorthD hF gF @IWWHAF snstitutionsD snstitutionl ghnge nd ionomi erformneF 
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es shown in the seond hpterD ountries whose legl systems re sed on prenh ivil lw re found to di'er systemtilly from those whose legl systems re sed on inglish ommon lw in reent empiril workF his literture is sed on the vegl yrigin heory of developmentD developed y v ortD vopezEilnesD ishny nd hleifer @vv!severl ppers v ort et lF @IWWUD IWWVD PHHUAAF his theoretil frmework studies how legl origin of lw nd regultion n in)uene eonomi performnes y de(ning this origin y politil institutions @legl proeduresDF F F AD ideologyD roder ttitudes nd philosophyF yverllD the vegl yrigins heory relies on three importnt oneptul idesF pirstD y the eighteenth or nineteenth enturiesD gontinentl iuropeD prtiulrly prneD nd qret fritin hd developed seprte styles of soil ontrol of eonomi tivities s well s the underlying institutions supporting these stylesF eondD oth these styles nd their legl institutions were trnsplnted y the origin ountries to most of the world through oloniztionD rther thn written from srthF hirdD despite ountry spei( hngesD these styles hve persisted in ddressing the soil ontrol of eonomi lifeF gonsequentlyD the urrent legl system nd in roder view the qulity of the institutions of eh ountry relies on the historil kground nd the historil institutionl frmework represented y the legl originF es notied in the seond hpterD the theory of legl origin points out tht ll lw in ountry is in)uened y either the inglish ommon lw or else the prenh ivil lwF he origin of this two min fmily of lw is di'erentF he prenh ivil lw origintes in the omn lw ut hd een developed t the eginning of the nineteenth entury fter the prenh evolution with xpoleon fonprteF his prenh lw hs een exported to mny ountries suh s pinD ortuglD felgiumD stlyD nd the xetherlnds through xpoleon9s onquestsF woreoverD the prenh ivil lw hs een trnsposed to mny ountries in the world through oloniztion nd onquest y prne in the nineteenth entury in yeniD sndohinD efriD nd some grien sslndsF fesidesD the in)uene of prenh ivil lw hs lso een implemented in vtin IIR outh emerin ountries in the nineteenth entury fter the independene of the pnish nd ortuguese oloniesF pinllyD prenh ivil lw is now present in mny outh emerinD efrin nd esin ountriesFhe (rst one origintes in the lws of inglnd nd hs een trnsposed through onquest nd oloniztion to inglnd9s oloniesD inluding the nited ttesD gndD xew elndD eustrliD nd mny ountries in efri nd esiF sn omprisonD the inglish ommon lw origintes in the lws of inglnd nd hs een trnsposed through onquest nd oloniztion to inglnd9s oloniesD inluding the nited ttesD gndD xew elndD eustrliD nd mny ountries in efri nd esiF he min result of the vegl yrigins heory is hevier role of government in the ivil lw ountries ompred with the ommon lw onesF he resons of this development in prne is sed on the neessity to promote stte ontrol nd to prevent judges the opportunity for reE interpreting or hnging lwsF his mrginliztion of the judiiry helped extend stte ontrol of the eonomyF fy ontrstD the inglish ommon lw hd een reted to protet privte property nd privte freedom ginst the grownF e system of deentrlized lwEmking with n independent judiiry where judges ould interpret nd hnge lws were implemented s e'etive heks on the governmentF sn turnD the onsequenes on urrent eonomi performnes of these di'ering legl trditions hve een rodly studied nd this hpter ontriutes to tht litertureD s the seond hpterD y investigting the impt of legl origin on deforesttion through institutionsF sn this litertureD legl origin is found to e orrelted with wide rnge of institutions nd poliies whih ould e expeted to produe higher rtes of deforesttion suh s orruptionD misEde(ned property rightsD or wek rule of lw in prenh ivil lw ountries s opposed to ommon lw onesF por this resonD the present hpter investigtes the role of legl origin on deforesttion ssuming tht the legl system mtters in explining deforesttion through their e'et on the institutionl kgroundF his hpter tries therey to investigtes how legl origin ould 'et deforesttion y ssuming tht these e'ets ould e sed on urE rent institutionl performnesF his hpter elongs then to the literture on historil nd omprtive institutionl nlysis @rgseA @qreifD IWWVD FVPA nd onsidered legl origin s inherited legies whih n e viewed s min indiret ftors of developmentF his indiret e'et mens tht legl origin re importnt to understnd how institutions @ min diret e'etA shpe eonomi or environmentl performnesF his hpter thus investigtes the existene of institutionl persistene through legl origin of lw nd regultion 1 F his hpter investigtes (nlly whether moving from prenh ivil lw to inglish ommon lw my do to in)uene the level of deforesttion nd whether the qulity of institution my do 'et this reltionshipF woreoverD s in the third hpterD this one investigtes the role of legl origin through instiE tutionl performnesF he underlying motivtions re the sme thn in the previous hpterF hue to the importnt role of institutions s inentive strutureD nd the importne of legies on institutionsD the e'et of institutions on deforesttion n e di'erent ording to the leE 1 Institutional persistence have also been studied through colonial legacies such as in chapter 3. IIS gl origin of lw nd regultionF elsoD s in the previous hpterD the fous is mde on three mesures of institutionsX @IA n overll mesure of the qulity of governne s well s meE sure of the extent of demorti rules @ivil liertiesD politil regime @utortiD demortiAD politil liertiesAY @PA informl poliies suh s the funtioning of the government though the extent of orruptionD the government e'etiveness nd the qulity of the government9s usiness regultoryY @QA property rights regime suh s the risk of ownershipD the qulity of the legl struture nd the qulity of the rule of lwF he e'ets of institutionl persistene on deforesttion through legl origin re estimted on ore dtset of VP ountries hving prenh ivil lw originD ommon lw originD or qermn ivil lw origin from IWWH to PHHSF fesidesD to investigte more deeply the exogeneous role of legl originD ore dtset of TH ountries of former olonies not loted in iurope is usedF he min result of this hpter is tht the role of institutions on deforesttion should e understood t the light of the pst experienes of eh ountryF he min di'erenes etween the prenh ivil lw nd the ommon lw origin suggest tht n improvement of the qulity of the government funtioning minly through the ontrol of orruption is more likely to dmpen deforesttion in prenh ivil lw ountries wheres etter demorti rules nd less ownership risk is more prone to redue deforesttion in ommon lw ountriesF fy ontrstD some instituE tions suh s the qulity of the legl struture nd the rule of lw hve not di'erentil e'et ording to the legl originF wore preisely n enhnement of eh of these two inditors is signi(ntly ssoited with less deforesttion whtever the legl originF sn dditionD prenh ivil lw ountries re found to deforest less thn ommon lw ountries in ontext of d governneF his result stressesD in turnD the importne of puzzling out the role of the origin of the legl system for omting deforesttionF his study proposes thtD in ontext of poor governne @suh s poor property rightsD orruptionD utoryD low level of government funtioningAD prenh ivil lw ountries re reltively etter thn ommon lw ountriesD nd suggestsD in turnD the presene of some prenh legies helping to preserve the forestF hese results questionD s in the previous hpterD the vlidity of some politil reommendtions in terms of governneD nd stresses the importne of mking out the signi(ne of the reltivism in the understnding of the e'et of institutionsF he rest of the hpter is orgnized s followF etion P provides n overview of the literture on institutionl persistene through legl origins nd provides link with deforesttionF etion Q introdues the eonometri pproh nd etion R shows nd disusses min eonometri resultsF etion S provides onluding remrks nd points to poliy reommendtionsF 4.2 Legal origin, institutions and deforestation sn this hpterD legl origin of lw nd regultion is ssumed to 'et deforesttion though the qulity of institutionsF he theoretil hypothesis underlying this issue relies on the ft tht IIT the nture of the origin of the legl system hve shped erly institutions whih persisted over time to represent the sis of urrent institutions in)ueningD nowD the deforesttionF sn the sme wy thn in the previous hpterD it is (rst disussed the ntureD the emergene nd the persistene of institutions through legl originD nd fter proposed the link with deforesttionF 4.2.1 Institutional persistence yver the pst few yersD severl studies hve investigted the persistene of oth politi nd eoE nomi institutions through legy or ulturl heritge provided lmost y oloniztion through legl origin of lw nd regultions nd olonil strtegiesF he literture on inherited legl system is prt of the literture on institutionl persisE teneF st investigtes the trdeEo' etween ivil lw nd ommon lw system nd hs een oneptulized minly y v ortD vopezEilnesD ishny nd hleifer with the vegl yrigins heory of developmentF sn this theoryD the legl system is de(ned y v ort et lF @PHHUA suh s the style of soil ontrol on eonomi life representing y politil institutions @legl proeduresDFFFAD ideologyD roder ttitudes nd philosophyD whih isD in turnD in)uened y the legl originF he onsequenes of these di'ering legl trditions on urrent eonomi performnes hve een rodly studiedF he role of legl origin on (nne @v ort et lFD IWWUD IWWVAD govE ernment ownership of nks @v ort et lFD PHHPAD the urden of entry regultions @hjnkov et lFD PHHPAD regultion of lor mrkets @fotero et lFD PHHRAD nd government ownership of the medi hjnkov et lF @PHHQA hve een investigtedF woreoverD some ppers hve studied the role of legl origin on institutionl performnesF v ort et lF @IWWWA studies suh determinnts of politil institutions s government perE formne @provision of puli goodD e'etivenessD government spendingAF hey highlight some politil theories to explin the qulity of government nd ssume tht legl origin n e good proxy for these politil theoriesF hey rgue tht the legl origin of lw nd regultion n predit ine0ientD interventionist nd distortionry poliiesF hey show tht ommon lw ountries re less interventionistD etter puli good suppliersD more e0ient nd demorti thn ivil lw ountriesF fesidesD in other studiesD the sme uthors hve investigted the link etween legl originD property rightsD nd ontrt enforementF

hjnkov et lF @PHHQA hve investigted the role of legl origin on the funtioning of the justieF hey (nd tht ommon lw is less ssoited with formlism of judiil proedures thn prenh ivil lwF v ort et lF @PHHRA hve rgued tht ommon lw ountries enhne their judiil indepenE dene whih isD in turnD ssoited with more freedomD etter ontrt enforementD nd greter seurity of property rightsF his result is explined y historil ftsF he seventeenthEentury inglish revolutionry took ontrol of the judiiry wy from the grownD nd mrginlised the role of the judiiry to prevent it from doing nything other thn pply the existing lwF he IIU retion of lws nd the dministrtion of justie were then seprted ontrry to prneF sn this seD legisltures mke lwsD nd independent judges enfore themD without interferene from the legislture or the exeutiveF fesidesD whoney @PHHIA investigtes the role of legl origin on growth through property rights nd ontrt rights using legl trdition s re)etion of di'erent philosophies of governE mentF re rgues tht the ommon lw system promotes personl freedom to im to individul lim wheres the ivil lw frmework emphsises minly the government9s freedom in order to pursue olletive endsF re shows then eonometrilly tht ommon lw system enhnes property rights nd ontrt rightsF re notied tht the ommon lw nd ivil lwD in this viewD proeed from di'erent views out the reltive role of olletive nd individul tionF hese ssoitions hve to do with possily hne onnetions etween the judiiry nd spei( politil prolems of seventeenthEentury inglnd nd eighteenthEentury prneD ut one estlishedD they hve hd ontinuing e'ets on institutionl rrngementsF tudges re inE vested with greter prestige nd insulted more from politil in)uene in ommonElw systemsF edministrtive odies re insulted more from judiil in)uene in ivilElw systemsF hese di'erenes result in striter protetion for property nd ontrt rights ginst government tion in the ommonElw trdition whoney @PHHID pFSPQAF ome ppers lso fouses on the e'et of inherited legl system on institutions in efrin ountriesF por exmpleD toiremn @PHHIA ompres the e'etiveness of the rule of lw of inE herited ivil nd ommon legl systems in efriF he (nds tht ivil lw systems pper to e worse t providing the rule of lw @mesured with the sgq ule of vw indexA ompred to the ommon lwF he rings some explntions linked to the inherited legl systems from olonistionF pirstlyD she gives n historil disussion on the olonil lw in efrin nd exE plins tht the lk of powerful or even stle legl profession nd judiiry in most efrin ountries t independeneD omined with the impetus for the onentrtion of power in the exeutiveD mde uthoritrin rule n inevitility in postEolonil efriF @toiremnD PHHID pFSVIAF he e'etiveness nd the formtion of politilly tive r fter the independene were ruil element in the performne of the legl systemF toiremn @PHHIA explins lso tht the two metropole @inglish nd prenhA were negletful in trining quli(ed indigenous rF roweverD she highlights tht in the ommon lw systemD the lwyers ply more imporE tnt role thn in the ivil lw one so tht fter the independeneD in ommon lw ountriesD lwyers nd strong ssoitions n provide n importnt lterntive lous of power to the stte @toiremnD PHHID pFSUSAF roweverD the reltive etter independene of lwyer is reent feture of ommon lw efrin ountries s noted y @toiremnD PHHID pFSWHAF sn ftD sine IWWH the gp of the sgq ule of vw rtings inreses etween ommon lw nd ivil lw efrin ountries due to the e'etiveness nd politilly power of the legl professionF pinllyD toiremn @PHHIA disusses the issue of ureurti e'etiveness whih n onditioned their resultsF sndeedD she suggests tht ommon lw ountriesD relying on the proess rther thn the pplition of odeD is less dependent on n e'etive ureury to give proper pplition IIV of the lwF his rgument is loser to the thesis of the eruvin eonomistD rernndo de oto @de otoD PHHHAD on the neessity of n e0ient legl system to redue the opportunity osts nd inrese investmentF e low e'etive pplition of the lw due to n ine0ient ureuE ry n rete more trnstions osts @peuniryD timeDFFFAF o onludeD toiremn @PHHIA9s study suggests tht inherited legl system in efri hs shped ruil fetures in)uening the urrent legl performneF pinllyD this study illustrtes the lose reltionship etween olonil history nd legl originD nd provides evidenes of the di0ulty to ttriute the di'erenes in environmentl performne to legl origin s opposed to other spets of olonil poliyF 4.2.2 Institutions and deforestation snstitutions re the rule of the gme nd the inentive struture shping eonomi humn intertionsF sn turnD institutions help for moving the system towrds sustinle forestry mngement y reting pproprite institutions whih llow for the redution of unertinty in exhnge nd result in redued trnstion nd prodution osts of long term tivities suh s timer of environmentl protetionF he poor qulity of institutions in developing ountries my thus onstitute mjor impediment for forest onservtionF es in the previous hpterD institutions re grouped into three importnt tegories 2 X @IA informl poliies suh s orruptionD @PA property rights regime suh s the ownership riskD nd @QA politil institutions shping oth informl poliies nd property rights regime suh s the qulity of the rule of lw nd politil stilityF snforml poliies suh s orruption re de(ned suh s n informl proEdeforesttion poliy whih promotes rent seeking tivities nd develops missEmngement forestry produtions whih ledsD in turnD to n overEextrtion of resoures @emherD PHHTY øreideD PHHUY ursenty et lFD PHHVAF roperty rights regime hs lso leding role on deforesttion @wendelsohn @IWWRAY engelsen @IWWWAY rotte @PHHIA for theoretil studies nd outhgte 8 unge @IWWHAY heon @IWWRD IWWWAY fohn 8 heon @PHHHAY fhttri 8 rmmig @PHHIAY guls @PHHUAY ernd et lF @PHHVA for empiril worksF he ownership risk sed on the qulity of the property rights regime disrimintes ginst pitl intensive lnd uses suh s forestryF ut di'erentlyD sustinle hrvesting of forest produts is most sensitive to the existene of ler property rights nd their enforement reltive to griulturl tivities sine the forest is equivlent to stok of pitlF roweverD s mentioned in the previous hpterD the mesurement of inseure property rights di'ers in the literture nd n e grouped into two di'erent vrilesF pirst is more diret inditors suh s the enforeility of ontrts @gulsD PHHUAF his inditor mesures the reltive degree to whih ontrtul rrngements re honouredF eond relies upon mesures of politil instility suh s oupsD revolutions nd politil ssssintions sine inseure 2 A broader view of institutions is used and represent both institutional factors and policy where policy refers to the quality of the functioning of the government, i.e. the governance.
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property rights might rise from lk of government9s stility to enfore lws of property @heonD IWWRD IWWWY fohn 8 heonD PHHHY ernd et lFD PHHVAF vst is politil institutions whih refers to the literture whih determine the qulity of poliies implemented to preserve forest y improving environmentl rules nd regultions s well s the llotion of environmentl resouresF his onerns minly the qulity of the rule of lwD the politil stility nd the extent of politil nd ivil rightsF sn dditionD s in the previous hpterD this study provides new explntion for the role of institutions y tking into ount the role of legl origin nd soD in turnD y nlysing the importne of the persistene of institutionsF husD this pproh is suitle for understnding the role of institutions on deforesttion t the light of legl origin y tking into ount the historil proessF 4.3 Empirical framework 4.3.1 Dataset and variables he ore dtset onsists of VP ountries whih hd to meet one onditionX hving prenh ivil lw origin @RU ountriesAD ommon lw origin @PS ountriesAD or qermn ivil lw origin @IH ountriesAF roweverD ore dtset of RT ountries is used to investigte more deeply the exogeneous role of legl origin in ontext of sustntil tropil forested resF his dtset hd to meet two other onditionsX @IA eing loted in the tropis nd @PA hving forest re ove one million hetres in IWWHF he (rst riterion ensures tht legl origin ws exogenous sine ll tropi ountries re former olonies @exept hilndA 3 nd the seond one exludes ountries with smll forested resF husD the smple used regroups only the prenh ivil lw origin @QI ountriesA nd the ommon lw origin @IS ountriesA 4 F le RFW desries the vrilesF le RFU indites whih ountries re in the ore dtset of VP ountries s well s in the suEsmpleF heforesttion rtes hve een lulted from vrious porest esoures essessment @peA of the pood nd egriulture yrgniztion @peyAF elthough forest re dt re ville sine IWTHD only dt sine IWWH is used hereD given the lk of reliility of the dt efore the IWWHEpeF husD the dependent vrile is the fourEyer verge nnul rte of deforesttion on the suEperiods IWWH!IWWQD IWWR!IWWUD IWWV!PHHID nd PHHP!PHHS 5 F vegl origin ws oded following two lssi(tions s in the seond hpterF he (rst oding omes from vv9s most reent oding @v ort et lFD PHHUAF he seond is revlution of this oding in light of vriety of soures 6 F his oding di'ers from vv9s oding for (ve ountries whih re here lssi(ed s mixed legl origin 7 F his lterntive oding represents hyrid legl systems of the ommon nd ivil lw wheres four ountries were lssi(ed y vv s ommon lw nd oneD the hilippinesD s ivil lwF his oding ould hve hd lrge e'et on the nlysisD euse ll four lssi(ed ommon lw ountries hd deforesttion rtes signi(ntly higher wheres the hilippines hd lower rtes thn verge @see hpter P for more detilsAF xeverthelessD s disussed further elowD the min results remin vlid even using vv9s odingF 4.3.2 Institutional variables es in the hpter QD institutionl vrile re divided into three prts @see le RFW for more detils nd omplete de(nition of eh institutionl vrileAF he lultion of eh vrile is provided in hpter Q or n e seen in the susetion RFeFP in the ppendix @pge IQVAF wo glol governne qulity re (rst usedX @IA n inditor whih omines the six sepE rte vriles reted y the orld fnk qovernne snditors dtse @fqsA into single index from n eg nlysis @see le RFIHA nd @PA n overll mesure of demory reted y the ulity of qovernment snstitute @niversity of qothenurgA from preedom rouse dt on ivil lierties nd politil rightsD nd from the olity P index of the olity s projetF he qulity of the government funtioning represents the seond prt of institutionl vriE lesF he omposite inditor from the orld fnk snditors dtse is roken up to return to spei( mesures of qulity of governne suh s the level of orruptionD the e'etiveness of the government nd the extent of the regultory qulityF he qulity of property rights is the third group of institutions de(ned y two indiesX @IA the vegl truture nd eurity of roperty ights index of prser snstitute nd @PA the ule of vw index of the orld fnk qovernne snditors dtseF roweverD s in the third hpterD n index of ownership risk is lulted following the fohn nd heon9s pproh @fohn 8 heonD PHHHAF his index of ownership risk is onstruted from n investment model explined y eonomi nd politil ttriutesF he index rnges from H @high ownership riskA to I @low ownership riskAF 4.3.3 An econometric deforestation model he sme eonometri deforesttion model of the previous hpter is usedF he si ssumpE tion is tht there is stedyElevel of the logrithm of the forest over in ountry i t time tD lnF * i,t F rene the stedy stte is determined y trditionl ftors of deforesttion nd the 6 Basically, the World Legal Systems Websites (http://www.droitcivil.uottawa.ca/world-legal-systems/eng- monde.html) of the University of Ottawa, Canada, is examined. 7 Four of these countries are former colonies: Zimbabwe, Sri Lanka, the Philippines, and South Africa. Also, Thailand is classied as mixed legal origin and as a non-colonized country. IPI dynmi to go towrd this stedyEstte is represented y liner (rstEorder di'erene eqution given y lnF i,t = θlnF i,t-1 +θ 0 with θ 0 is onstntF e (rstEorder ylor pproximtion round the stedyEstte gives

lnF i,t = lnF * + (lnF i,t-1 -lnF * i,t )θ.
@RFIA utrting LnF i,t-1 from oth sides to hve rte of deforesttion nd rrngingD we hve

-(lnF i,t -LnF i,t-1 ) = (1 -θ)LnF i,t-1 + (θ -1)lnF * i,t .
@RFPA sf we reple (θ -1)lnF * i,t y X i,t γD with γ represents oe0ients ssoited with the mtrix of explntory vrilesD XD we hve

-(lnF i,t -LnF i,t-1 ) = (1 -θ)LnF i,t-1 + X i,t γ + ζ i,t , @RFQA with ζ i,t D disturne termF
husD the level of forest over in ountry follows pe determined y (1 -θ) nd the stedyEstte level is in)uened y explntory vriles suh s institutionsF o study the role of legl origin on deforesttion through institutionl performnesD interE tions terms re usedF ih institutionl vrile is interted with eh legl origin dummy @ommon lw nd qermn ivil lw where the referene is prenh ivil lwAF reneD the following eqution ws estimted to test the hypothesis tht institutions 'et di'erently deforesttion ording to the legl originX

def orest i,t = α + δ 1 IN ST i,t + φ 1 IN ST * LEGOR i,t + φ 2 LEGOR i + X i,t β + ν r + η t + ε i,t ,
where IN ST is the institutionl vrileD IN ST * LEGOR is the intertion termD nd LEG i is the dditive term or the diret e'et of inherited legiesF LEGOR is t the sme time Common nd GermanF he strtegy onsists in identifying di'erentil e'et of institution ording to the legl origin to test the presene of institutionl persistene in the sme wy thn in the third hpterF his strtegy rnks the impt of institutions on deforesttionF δ 1 ptures the institutionl e'et in the prenh ivil lw ountries sine LEGOR equls HD iFeFD when the dummies Common nd German equl HF fy ontrstD φ 1 is the institutionl e'et when the dummies Common nd German equl ID iFeFD the e'et in either ommon lw ountries or qermn ivil lw ones reltively to prenh ivil lw ountriesF fesidesD φ 2 represents the role of the ommon lw origin nd the qermn ivil lw one in world with d institutions @INST = 0AF φ 2 llows to ssume tht legl origin ould hve some e'ets on deforesttion through other vriles sine legl origin represent more rodly the pst institutionl in)uenes @suh s olonil origins in the previous hpterAF sn turnD φ 2 is the onsequenes of legl origin on deforesttion through others hnnelsF he overll impt of legl origin is so φ 1 + φ 2 F is mtrix of ontrol vriles tht inludes the followingX the level of eonomi develE opment @qhA 8 D the popultion growth nd the rurl density @gropper 8 qri0thsD IWWRAD the reltive prie of timer 9 D the perentge of domesti redit provided y nking setor meE suring the level of (nnil developmentD nd the griulturl nd fuel exports @see RFW for omplete de(nition of eh vriles nd souresAF 4.4 Econometric results

Main results

le RFI to le RFQ presents the results of regressions using the ore dtset of ountriesF sn ll regressionsD the dependent vrile is the fourEyer verge nnul rte of deforesttion on the suEperiods IWWH!IWWQD IWWR!IWWUD IWWV!PHHID nd PHHP!PHHSF pirstD in le RFID the ggregted governne index from the orld fnk qovernne snditorsD nd the ggregted index of demory from preedom rouse nd the olity s projet re used to investigte the di'erentil impt of institutions on deforesttion ording to the legl originF sn ll regressionsD the prenh ivil lw origin is the refereneF esults suggest tht the e'et of institutions di'ers whether the legl origin is prenhD qermn or inglishF hespite the sene of di'erene etween the prenh ivil lw nd the ommon lw in the se of the ggregted governne index of the orld fnk qovernne snditorsD there re di'erenes etween this two legl origin in the se of the demory indexF es expetedD n improvement of the demorti rights is expeted to redue deforesttion in ommon lw ountries @golumn RAF roweverD the oe0ient of the dummy vrile relted to the ommon lw origin is positive nd signi(nt in the olumn R suggesting tht in ountries with d level of demoryD the ommon lw origin is signi(nt determinnt of deforesttion ompred to the prenh ivil lw originF sn this seD the deforesttion is I7 more importnt in ommon lw ountries thn in prenh ivil lw onesF elsoD the overll impt of the ommon lw origin on deforesttion ompred to the prenh ivil lw is positive nd signi(nt t the smple men of the two institutionl vriles 10 F por instneD t the smple men of the ggregted governne indexD ommon lw ountries deforest IFR7 more thn prenh ivil lw ountriesF hese results men tht legl origin mtters for explining deforesttion ut lso tht the prenh ivil lw origin is to etter preserve the forest ompred to ommon lw ountriesF 8 The GDP squared term can be introduced to test the Environmental Kuznets Curve (EKC) dening a non linear eect of economic growth on deforestation so that the marginal eect can be positive for low income countries and become negative for high income economies (Bhattarai & Hammig, 2001;Culas, 2007). Results do not change with the squared term. Results available upon request. 9 The relative price of timber is an important determinant in the trade-o between keeping forest or clearing it (Arcand et al., 2008). 10 Table 4.1 reports the signicance of the sum of the two coecients associated with each legal origin and this sum is always statistically signicant. IPQ le RFP presents the sme regressions ut used more detiled informtion on the qulity of government funtioning suh s the ontrol of orruption @golumns I nd PAD the e'etiveE ness of government @golumns Q nd RA nd the regultory qulity @golumns S nd TAF sn ll regressionsD without ontrolling for di'erentil impt of legl origin @iFeFD without the interE tions termsAD n improvement of the ontrol of orruption @golumn IAD of the government e'etiveness @golumn QA nd of the regultory qulity @golumn SA llows for the derese of deforesttionF woreoverD in eh seD ommon lw ountries deforest HFU7 moreD on vergeD thn prenh ivil lw ountriesD nd this di'erene is signi(nt t the I7 level @golumns ID Q nd SAF roweverD the results di'er with the introdution of the intertions termsF he reltive superiority of the prenh ivil lw seems to e linked to the qulity of the three instiE tutionl vrilesF sn ftD the oe0ient of the dditive institutionl vrile is negtive nd signi(nt in ll regressions suggesting tht n improvement of these inditors of the qulity of the government funtioning re tools to redue deforesttion in prenh ivil lw ountriesF hese results men tht in the se of environmentl performneD prenh ivil lw origin is more prone to filitte the positive e'et of n improvement of the qulity of the government funtioning on the preservtion of forested resF hese results ould lso suggest tht the prenh legl origin hve in)uened the qulity of the government proess llowing to redue deforesttion sine the vegl yrigin heory suggests tht these in)uenes dmpen the eoE nomi performnes suh s eonomi investment nd (nneF woreoverD the overll positive impt of the ommon lw origin is still positive nd signi(nt t the smple men of eh institutionl vrile 11 F et the smple men of the orruption indexD ommon lw ountries deforest HFHV7 moreD on vergeD thn prenh ivil lw ountriesF sn dditionD t the smple men of the government e'etiveness indexD ommon lw ountries deforest HFHU7 moreD on vergeD thn prenh ivil lw ountries nd HFT7 more t the smple men of the regultory qulity indexF hese results on(rm tht legl origin mtters for explining deforesttion nd tht the prenh ivil lws seem to e reltively to etter preserve the forest ompred to the ommon lw originF le RFQ presents the sme regressions ut used more detiled informtion on the qulity of property rights suh s n index of ownership risk @golumns I nd PAD the qulity of the legl struture @golumns Q nd RA nd the qulity of the rule of lw @golumns S nd TAF golumns I nd P report the results with the ownership risk indexF e redution of the ownership risk @n inrese of the indexA is not signi(ntly ssoited with low deforesttion @golumn IAF roweverD this e'et is di'erentil ording to the legl originF por instneD derese of the ownership risk in oth ommon lw nd qermn ivil lw ountries llows to redue deforestE tion ompred to prenh ivil lw ountries @golumn PAF roweverD in ountries hrterized y high ownership riskD deforesttion is more importnt in ommon lw nd qermn ivil lw ountries ompred to prenh ivil lw ountriesF por instneD lthough ommon lw @qermn 11 Table 4.2 reports the signicance of the sum of the two coecients associated with each legal origin and this sum is always statistically signicant. IPR ivil lwA ountries with low ownership risk deforest IFS7 @RFS7A less thn prenh ivil lw ountriesD ommon lw @qermn ivil lwA ountries with high ownership risk deforest IFQ7 @QFU7A more thn prenh ivil lw ountriesF woreoverD the overll impt of ommon lw nd qermn ivil lw ountries is negtive nd signi(nt t the smple men of the ownership risk indexF por instneD ommon lw nd qermn ivil lw ountries deforest UFI7 @PFR7A less thn prenh ivil lw ountriesF es suggested y the vegl yrigins heoryD ommon lw ounE tries re hrterized y etter property rights whihD in turnD llow to dmpen deforesttion ompred to the prenh legl originF roweverD these results do not hold for the two other property rights indies whih mesure more rodly the legl regime 12 F por instneD the prenh ivil lw seems to redue deforesttion through n improvement of oth the qulity of the legl struture nd of the rule of lwF sn ftD the oe0ient of the dditive institutionl vrile is negtive nd signi(nt in ll regressions suggesting tht n improvement of these inditors redues deforesttion in prenh ivil lw ountriesF hese results suggest gin tht in the se of environmentl performneD prenh ivil lw origin is more prone to filitte the positive e'et of n improvement of the qulity of the legl struture nd the rule of lw on the preservtion of forested resF he prenh legl origin hve in)uened these inditors of institutions llowing to redue deforesttion toughD ginD the vegl yrigin heory suggests tht these in)uenes dmpen the eonomi performnes suh s eonomi investment nd (nneF woreoverD the overll positive impt of the ommon lw origin is still positive nd signi(nt t the smple men of the legl struture indexF por instneD ommon lw ountries deforest HFHS7 moreD on vergeD thn prenh ivil lw ountriesF sn dditionD t the smple men of the legl struture indexD ommon lw ountries deforest HFU7 moreD on vergeD thn prenh ivil lw ountries nd HFT7 more t the smple men of the rule of lw indexF hese results on(rm tht legl origin mtters for explining deforesttion nd tht the prenh ivil lw seems to e reltively etter to preserve the forest ompred to the ommon lw originF yverllD these results suggest tht the institutionl e'etD suh s the degree of demoryD the funtioning of the government or the qulity of property rightsD on deforesttion is sigE ni(ntly di'erentil ording to the legl originF e loser study of the di'erenes etween the prenh ivil lw nd the ommon lw origin suggest tht n improvement of the qulity of the government funtioningD the legl struture nd the rule of lw is more likely to dmpen deforesttion in prenh ivil lw ountries wheres etter demorti rules nd less ownership risk is more prone to redue deforesttion in ommon lw ountriesF eove llD the e'et of institutions on deforesttion should e understood t the light of the in)uene of the legl origin of lw nd regultionF 12 In the regression with the Fraser Institute index, six countries are dropped due to a lack of data for this index: Burkina Faso, Guinea, Mongolia, Saudi Arabia, Sudan and Suriname. IPS 4.4.2 The case of tropical forested areas le RFR to le RFT present the results of regressions using the dtset of RT ountries with sustntil tropil forest nd legl system whih is either prenh ivil lw origin or ommon lw origin @the prenh ivil lw origin is the refereneAF sn ll regressionsD the dependent vrile is still the fourEyer verge nnul rte of deforesttion on the suEperiods IWWH!IWWQD IWWR!IWWUD IWWV!PHHID nd PHHP!PHHSF his smple llows us to understnd the exogeneous role of the legl origin of lw nd regultion sine the legl origin hs een implemented exogenously through minly the oloniztion 13pirstD le RFR reports regressions with the ggregted governne index from the orld fnk qovernne snditorsD nd the ggregted index of demory from preedom rouse nd the olity s projetF esults remin roust onerning the sene of di'erene etween the prenh ivil lw nd the ommon lw in the se of the ggregted governne index of the orld fnk qovernne snditorsD nd on the di'erentil impt of demoryF es in le RFID n improvement of demory is expeted to redue deforesttion in ommon lw ountries @golumn RAF elsoD the oe0ient of the dummy vrile relted to the ommon lw origin is still positive nd signi(nt in the olumn R suggesting tht in ountries with d level of demoryD the ommon lw origin is signi(nt determinnt of deforesttion ompred to the prenh ivil lw originF sn this seD the deforesttion is P7 more importnt in ommon lw ountries thn in prenh ivil lw onesF sn dditionD the overll impt of the ommon lw origin on deforesttion ompred to the prenh ivil lw is positive nd signi(nt t the smple men of the two institutionl vriles 14 F por instneD t the smple men of the demory indexD ommon lw ountries deforest QFS7 more thn prenh ivil lw ountriesF hese results men tht legl origin mtters for explining deforesttion ut lso tht the prenh ivil lw origin seems to e reltively etter to preserve the forest ompred to ommon lw ountriesF le RFS reports the regressions with inditors on the qulity of government funtioning suh s the ontrol of orruption @golumns I nd PAD the e'etiveness of government @golumns Q nd RA nd the regultory qulity @golumns S nd TAF sn ll regressionsD s in le RFPD without ontrolling for di'erentil impt of legl origin @iFeFD without the intertions termsAD n improvement of the ontrol of orruption @golumn IAD of the government e'etiveness @golumn QA nd of the regultory qulity @golumn SA llows for the derese of deforesttion wheres ommon lw ountries deforest HFV7 moreD on vergeD thn prenh ivil lw ountriesD nd this di'erene is signi(nt t the I7 levelF sn dditionD s in le RFPD the results hnge when the intertion term is introduedF roweverD in this smpleD the reltive superiority of the prenh ivil lw is due to the qulity of the ontrol of orruption wheres n improvement of oth the government e'etiveness nd the qulity of the regultory poliies is no longer ssoited with prenh ivil lw ontrry to le RFPF he oe0ient of the orruption vrile is negtive nd signi(nt in regressions suggesting tht n improvement of the ontrol of orruption is tool to dmpen deforesttion in prenh ivil lw ountriesF his result suggests tht prenh ivil lw origin is more prone to promote e0ient ontrol of orruption to preserve forested resF fy ontrstD the e'et of the intertion term in the three regressions is insigni(nt suggesting tht n improvement of the qulity of the government funtioning is not useful to redue deforesttion in ommon lw ountries with n importnt tropil forested resF woreoverD the overll positive impt of the ommon lw origin is still positive nd signi(nt t the smple men of eh institutionl vrileF et the smple men of the orruption indexD ommon lw ountries deforest HFHV7 moreD on vergeD thn prenh ivil lw ountriesF sn dditionD t the smple men of the government e'etiveness indexD ommon lw ountries deforest HFHV7 moreD on vergeD thn prenh ivil lw ountries nd HFHU7 more t the smple men of the regultory qulity indexF hese results on(rm tht legl origin mtters for explining deforesttion nd tht the prenh ivil lw seems to e reltively etter to preserve the forest ompred to the ommon lw origin fter ontrolling for the di'erentil e'et of institutionsF le RFS reports results with the index of ownership risk @golumns I nd PAD the qulity of the legl struture @golumns Q nd RA nd the qulity of the rule of lw @golumns S nd T 15 AF he results onerning the ownership risk index holds with this smpleF e redution of the ownership risk @n inrese of the indexA is not signi(ntly ssoited with low deforesttion @golumn IA wheres this e'et is di'erent ording to the legl originF es in le RFQD redution of the ownership risk in ommon lw ountries is negtively ssoited with deforE esttion ompred to prenh ivil lw ountries @golumn PAF es suggested y the vegl yrigins heoryD ommon lw ountries re hrterized y etter property rights whihD in turnD llow to dmpen deforesttion ompred to the prenh legl originF roweverD deforesttion remins more importnt in ommon lw ountries hrterized y high ownership risk ompred to the sme type of prenh ivil lw ountriesF roweverD the overll impt of ommon lw ounE tries is now positive nd signi(nt t the smple men of the ownership risk indexF gommon lw ountries deforest HFHV7 more thn prenh ivil lw ountriesF gontrry to the results of the le RFQD the di'erentil impt of n improvement of the qulity of the legl struture is more likely to redue deforesttion in ommon lw ountries @golumn RAF roweverD the e'et of the dditive vrile is still negtive @ut insigni(ntAD suggestingD in turnD tht etter legl struture ould dmpen deforesttionF yverll the results of les RFQ nd RFT suggest tht n inrese of the qulity of the legl systemD through etter property rightsD more judiil independene nd more trust in the judiil systemD is more prone to redue deforested tivities whtever the legl origin 16 F sn dditionD t the smple men of the legl struture indexD ommon lw ountries deforest HFU7 moreD on vergeD thn prenh ivil lw ountriesF pinllyD s in le RFQD n enhnement of the rule of lw is likely to dmpen deforesttion @golumn SA whtever the legl originF fy ontrstD golumn T reports no di'erentil e'et of the rule of lw index ording to the legl originF gontrry to le RFQ whih sttes negtive nd signi(nt e'et of rule of lw on deforesttion only in prenh ivil lw ountriesD oth the dditive nd intertion terms hve negtive ut insigni(nt e'etF he (ndings of les RFQ nd RFT implies lmost tht etter rule of lw n redue deforesttion whtever the legl originF sn dditionD t the smple men of the lw indexD ommon lw ountries deforest HFV7 moreD on vergeD thn prenh ivil lw ountriesF 4.5 Conclusion hi'erenes in institutions my explin di'erenes in eonomi performnesF his hpter holds out tht these institutionl di'erenes n explin deforesttion in developing ountriesF his hpter investigtes this issue through the in)uenes of institutionl persisteneF es suggested y the literture on institutionl persisteneD inherited legies hd drwn the previous set of institutions in ountry mking the urrent institutionl performnes whih nD in turnD shpe the urrent environment performnesF vegl origin represent some of these legies nd re studied in this hpter sine they hve een widely reognized to e importnt determinnts of di'erenes in institutionl performnes @v ort et lFD PHHUAF his hpter triesD (nllyD to understnd if institutions ould hve di'erentil impt on deforesttion ording to legl originF he min result of this hpter is tht the role of institutions on deforesttion should e understood t the light of the pst experienes of eh ountryF e study of the di'erenes etween the prenh ivil lw nd the ommon lw origin suggests tht n improvement of the qulity of the government funtioning minly through the ontrol of orruption is more likely to dmpen deforesttion in prenh ivil lw ountries wheres etter demorti rules nd less ownership risk is more prone to redue deforesttion in ommon lw ountriesF eove llD the e'et of institutions on deforesttion should e understood t the light of the in)uene of the legl origin of lw nd regultionF his questions the vlidity of some politil reommendtion in terms of institutions nd underlies the importne of the reltivism in the understnding of the e'et of institutionsF fy ontrstD some institutions suh s the qulity of the legl struture nd the rule of lw re not di'erentil e'et on deforesttion ording to the legl originF en enhnement of eh of these two inditors is signi(ntly ssoited with less deforesttion whtever the legl originF sn dditionD prenh ivil lw ountries tend to deforest less thn ommon lw ountries in deforestation.

IPV ontext of d governneF his result stresses the importne of puzzling out the role of the origin of the legl system for omting deforesttionF his study proposes thtD in ontext of poor governne @suh s poor property rightsD orruptionD utoryD low level of government funtioningAD prenh ivil lw ountries re reltively etter thn ommon lw ountriesD nd suggestsD in turnD the presene of some prenh legies helping to preserve the forestF es onlusionD this hpter stresses the importne of the pst in the understnding of the present through the in)uene of the inentive struture hrterized y institutionsF olitil reommendtion in terms of n enhnement of institutions should onsider the reltivism rules out institutionsF pinllyD this reserh n e extended to try to explin more preisely why prenh ivil lw ountries deforest less thn ommon lw ones fter hving ontrolled for the institutionl qulityF en explntion n rely on the prenh superiority in terms of forest lw highlighted in the (rst hpterF Bibliography emherD qF F @PHHTAF gorruptionX e hllenge for eonomists interested in forest poliy designF tournl of porest ionomisD IP@PAD VS ! VWF engelsenD eF @IWWWAF egriulturl expnsion nd deforesttionX modelling the impt of popuE ltionD mrket fores nd property rightsF tournl of hevelopment ionomisD SVD IVS!PIVF erndD tFEvFD quillumontD FD 8 tenneneyEquillumontD F @PHHVAF heforesttion nd the rel exhnge rteF tournl of hevelopment ionomisD VT@PAD PRP!PTPF fnksD eF F @PHHVAF grossEntionl timeEseries dt rhiveF genter for oil enlysisF finghmptonD xX tte niversity of xewEorkF fhttriD wFD 8 rmmigD wF @PHHIAF snstitutions nd the environment kuznets urve for deforesttionX e rossountry nlysis for ltin meriD fri nd siF orld hevelopmentD PW@TAD WWS!IHIHF fohnD rFD 8 heonD F F @PHHHAF ywnershipD investment nd the use of nturl resouresF emerin ionomi eviewD WH@QAD SPT!SRWF foteroD tFD hjnkovD FD v ortD vFEdFEF pFD felD 8 hleiferD eF @PHHRAF he regultion of lorF urterly tournl of ionomisD IIW@RAD IQQW!VPF gropperD wFD 8 qri0thsD gF @IWWRAF he intertion of popultion growth nd environmentl qulityF he emerin ionomi eviewD VR@PAD PSH!PSRF gulsD F tF @PHHUAF heforesttion nd the environmentl kuznets urveX en institutionl perspetiveF iologil ionomisD TI@PEQAD RPW ! RQUF IPW de otoD rF @PHHHAF he wystery of gpitlX hy gpitlism riumphs in the est nd pils iverywhere ilseF xew orkX fsi fooksF heonD F F @IWWRAF heforesttion nd the rule of lw in rossEsetion of ountriesF vnd ionomisD olF UHDxoF RD ppF RIR!RQHF heonD F F @IWWWAF heforesttion nd ownershipX ividene from historil ounts nd ontemporry dtF vnd ionomisD UI@QAD SPT!SRWF

hjnkovD FD v ortD vFEdFEF pFD felD 8 hleiferD eF @PHHPAF he regultion of entryF urterly tournl of ionomisD IIU@IAD I!QUF

hjnkovD FD v ortD FD vopezEde ilnesD pFD 8 hleiferD eF @PHHQAF gourtsF urterly tournl of ionomisD IIV@PAD RSQ!SIUF

hjnkovD FD hleiferD eFD xenovD FD 8 wlieshD gF @PHHQAF ho owns the medic tournl of lw nd eonomisD RT@PAD QRI!QVQF qreifD eF @IWWVAF ristoril nd omprtive institutionl nlysisF he emerin ionomi eviewD VV@PAD VH!VRF restonD eFD ummersD FD 8 etenD fF @PHHWAF enn world tle version TFQF genter for snterE ntionl gomprisons of rodutionD snome nd ries t the niversity of ennsylvniF rotteD vF @PHHIAF gon)its yver roperty ights nd xturl esoure ixploittion t the prontierF tournl of hevelopment ionomisD TTD I!PIF toiremnD F pF @PHHIAF snherited legl systems nd e'etive rule of lwX efri nd the olonil legyF he tournl of wodern efrin tudiesD QW@RAD SUI!SWTF ursentyD eFD hrigoD sF qFD ikettyD wFEqFD 8 ingerD fF @PHHVAF egulting industril forest onessions in entrl fri nd south meriF porest iology nd wngementD PST@UAD IRWV ! ISHVF v ortD FD vopezEde ilnesD pFD 8 hleiferD eF @IWWUAF vegl determinnts of externl (nneF tournl of pinneD SP@QAD IIQI!SHF v ortD FD vopezEde ilnesD pFD 8 hleiferD eF @IWWVAF vw nd (nneF tournl of olitil ionomyD IHT@TAD IIIQ!SSF v ortD FD vopezEde ilnesD pFD 8 hleiferD eF @PHHPAF qovernment ownership of nksF tournl of pinneD SU@IAD PTS!QHIF v ortD FD vopezEde ilnesD pFD 8 hleiferD eF @PHHUAF he eonomi onsequenes of legl originsF tournl of ionomi vitertureD RT@PAD PVS!QQPF IQH v ortD FD vopezEde ilnesD pFD hleiferD eFD 8 ishnyD F @IWWWAF he qulity of governmentF tournl of vwD ionomis nd yrgniztionD IS@IAD PPP!UWF v ortD FD vópezEde ilnesD pFD opEilehesD gFD 8 hleiferD eF @PHHRAF tudiil heks nd lnesF he tournl of olitil ionomyD IIP@PAD RRS!RUHF whoneyD F qF @PHHIAF he ommon lw nd eonomi growthX ryek might e rightF he tournl of vegl tudiesD QH@PAD SHQ!SPSF wendelsohnD F @IWWRAF roperty rights nd tropil deforesttionF yxford ionomi persD RTD USH!STF outhgteD hFD 8 ungeD gF pF @IWWHAF he institutionl origins of deforesttion in ltin meriF 

4.A.2 The creation of institutional variables

he (rst inditor is the ggregted index of governne reted from the orld fnk qovE ernne snditors dtse @fqsA whih omines the six seprte vriles @ontrol of orruptionD rule of lwD voie nd ountilityD politil stility nd sene of violeneD government e'etiveness nd regultory qulityA into single indexF ell the originl inditors of governne re (rst reversed s followsX

W BGI i = W BGI i -min(W BGI i ) max(W BGI i ) -min(W BGI i ) , @RFRA
where min(W BGI i ) nd max(W BGI i ) represent the minimum nd the mximum of eh indiE torF his trnsformtion implies rnge etween H nd IF he ggregted index of governne is then the (rst prinipl omponent of the vetor of the six inditors of governne whih ounts for UV7 of the overll ovrine @see le RFIH for more detilsAF he seond overll mesure is n verge index of demory reted y the ulity of qovernment snstitute @niversity of qothenurg in the ulity ht of qovernmentA from preedom rouse dt on ivil lierties nd politil rightsD nd from the olity P index of the olity s projetF he preedom rouse dt re stndrdized verged index of ivil lierties @with vlue from I @most freeA to U @lest freeAA nd politil rights @@with vlue from I @most freeA to U @lest freeAA indiesF he olityP vrile ptures the regime uthority spetrum on rnging from EIH @hereditry monrhiesA to CIH @onsolidted demoryA nd the three omponent vriles tht reord key qulities of exeutive reruitmentD onstrints on exeutive uthorityD nd politil ompetitionF his verge index of demory is then stndrdized s IQV followsX

Democracy i = Democracy i -min(Democracy i ) max(Democracy i ) -min(Democracy i ) , @RFSA
where min(Democracy i ) nd max(Democracy i ) represent the minimum nd the mximum of the verge index of demoryF he new vrile is so trnsformed to sle H @utoryAE I @full demoryAF he seond prt of institutionl vriles represents mesures of the qulity of the governE ment funtioningF he omposite inditor from the orld fnk snditors dtse is roken up to return to spei( mesures of qulity of governne suh s the level of orruptionD the e'etiveness of the government nd the extent of the regultory qulityF he third prt is sed on the qulity of property rightsF wo indies re used to mesure the qulity of property rightsF he vegl truture nd eurity of roperty ights index of prser snstitute is (rst usedF his index rnges from H to I where H orresponds to d legl strutureF he index is generl overview of the legl struture in ountry nd gthers judiil independeneD imprtil ourtsD protetion of property rightsD militry interferene in rule of lw nd the politil proessD integrity of the legl systemD legl enforement of ontrts nd regultory restritions on the sle of rel propertyF he seond is the ule of vw index of the orld fnk qovernne snditors dtseF he index rnges from H @worst rule of lwA to EI @etter rule of lwA nd mesures the extent to whih lw enforement gents hve on(dene in nd ide y the rules of soietyD nd in prtiulr the qulity of ontrt enforementD the polie nd ourtsD s well s the likelihood of rime nd violeneF roweverD these two vriles re mesure of legl institutionsD ut not of property rightsF hereyD n index of ownership risk is lulted following the fohn nd heon9s pproh @fohn 8 heonD PHHHAF hese uthors used n empiril model of investment on the reltionE ships etween ownership risk nd investment deisionsF ine the seurity of property rights 'ets the extent of investment nd the e0ieny with whih inputs re llotedD ownership risk ould e de(ned suh s proility of expropritionD iFeFD pture of ll lims to investment projetsF gptures n e ted y governmentD privte prtiesD or d ourtsF sn the modelD exproprition risk is empirilly represented y @IA government stility @revE olutionsD guerill wrfreD purgesD politil ssssintions nd onstitutionl hngeAD nd @PA regime type @rlimentry demoryY xonEprlimentry demoryY trong exeutiveY wilE itry dittorshipY wonrhyY ythersAF he underlying ssumptions of this model is tht investors hve some underlying notion of permnentD ountryEspei( ownership risk tht is etter mesured empirilly y the longErun frequeny of suh events nd n pereived risk whih might rise temporrily fter n event ours @fohn 8 heonD PHHHD pFSQVAF hese short nd long run links re modelled y the ountryEspei( verge frequeny of eh politil event nd dummies for the temporl ourrene of individul events in the urrent or preeding yerF snvestment is lso regressed on trditionl eonomi vriles suh s output per workerD humn pitl per worker nd openness @following fohn 8 heon @PHHHAAF he si eqution of investment isX

Invest i,t = θ 0 + θ 1 GDP i,t-1 + θ 2 H i,t-1 + θ 3 Open i,t-1 + θ 4 Regime i,t + θ 5 Stability i,t + ε i,t , @RFTA
where Invest represents the investmentGoutput rtio in the ountry i in time tD GDP is the log of output per worker in t -1D H represents the humn pitl in t -1D open is the degree of openness in t -1D regime represents the (rst politil ttriutes ssoited with politil regimeD stability is the government stility nd ε i,t is the disturne termF IQW en unlned pnel dtset overing the TH previously olonized ountries in the ore dt set from IWWH to PHHS is usedF he dependnt vrile is the totl investment s perent of qh nd omes from the lst version of the enn orld le @reston et lFD PHHWA s well s the output per workerF he humn pitl vrile is the rtio of seondryEshool enrolment to popultion provided y fnks @PHHVAF he mesure of openness follows fohn 8 heon @PHHHA who use the sum of exports nd imports divided y qh provided y the lst version of enn orld le @reston et lFD PHHWAF olitil dt ome from the grossEntionl timeE series dt rhive of erthur F fnks fnks @PHHVAF olitil instility re mesured y revolutionsD politil ssssintionsD purgesD guerill wrfre nd mjor onstitutionl hngesF he rossEntionl timeEseries dt rhive provides the numer of these politil events ut dummy vrilesD de(ned to equl one if t lest one suh event ourred in given ountry nd yerD represent them in the model following fohn 8 heon @PHHHAF olitil regimes re reted using the following three riteriX the type of hief exeutive @premierD presidentD militry o0erD monrh nd otherAD the method of seletion the hief exeutive @diret eletionD indiret eletionD nd nonEeletiveDA nd the existene or e'etiveness of the legislture @e'etiveD prtilly e'etiveD ine'etiveD nd nonEexistentAF sn turnD six politil regimes re retedX @IA prlimentry demory with n e'etive or prtillyEe'etive legislture nd n exeutive direted y premier diretly eletedY @PA non prlimentry demory with nonEpremier eleted t the hed of exeutive with n e'etive or prtilly e'etive legisltureY @QA strong exeutive regime with n ine'etive or inEexistent legisltureY @RA militry regimeY @SA monrhyY nd @TA n 4other4 regime tegoryF e onstitutionl hnge vrile is used in the sme wy of fohn 8 heon @PHHHAF hey speify tht onstitutionl hnge n hve non liner e'et on investment ording to the regime typeF he dummy vrile representing onstitutionl hnge is then interted with the regime type whih is reoding s followsX the rlimentry demory nd the xonEprlimentry demory re gthered to rete demory regime @lled regime hA wheres strong exeutiveD militry dittorshipD monrhy nd others represent nonEdemory regime @lled regime eAF pinllyD when onstitutionl hnge ourred during yer tD suh vrile equls one for given ountry in yer t if the ountry egn yer t in regime h nd ended it in regime e for instneF pinllyD the index of ownership risk is then onstruted y multiplying oe0ients @of eh politil ttriuteD iFeFD government stility nd regime typeA y eh politil ttriute nd summedF he index rnges from H @high ownership riskA to I @low ownership riskAF IRH (2005, p.29-30) efter nlysing the role of history in the understnding of deforesttionD the seond prt of this thesis investigtes the role of n importnt element of the institutionl kgroundX the demnd for good governneF he strting point is the lk of studies on the role of demnd for good governne s potentil tool for omting deforesttion in developing ountriesF yne of di0ulties in the investigtion of demnd for good governne is the de(nition of this notionF he initil de(nitionD tully proposed y the orld nkD relies on government9s ountilityF he more puli o0ils re ountle towrds their peopleD the more these people re willing to demnd more good governneF xeverthelessD in this thesisD we deide to de(ned the demnd for good governne suh s environmentl ompline with the lwD relted to the respet nd the enforement of the legl systemF he hoie of this de(nitionD more explined in the following hpterD relies on the ft tht deforesttion in developing ountries is minly rule of lw risis due to lk of omplineF woreoverD rule of lw is not only omposed y ompline ut lso y regultory poliies s well s dministrtive nd ourt proessD iFeFD supply for good governneF es onsequeneD intertions etween the demnd nd supply side for good governne n e omplex due to the ft tht ompline @demnd sideA my e treted s n indivisile prt of the rule of lw @supply sideAF gompline is thus importnt to improve the suess of e'orts to strengthen the rule of lwD whih in turn will improve the hievement of e'orts to promote good governne llowing soiety to reh sustinle development suh s preservtion of woodlndF sn this ontextD improvements of the governne infrstruturesD nd more prtiulrly norm! enforement nd omplineD re importntF he (fth hpter thus nlyses the intertions etween demnd side nd supply side for good governne in the se of forestry in developing ountriesF sn this hpterD the demnd for good governne is de(ned in terms of environmentl ompline wheres the supply of good governne represents the degree of the e0ieny of the governne infrstruture de(ned s judiil e0ienyF sing prinipl!gent modelD the min proposition sttes tht environE mentl ompline is sustitute of low judiil e0ieny or omplement of high judiil e0ieny in strengthening the forest stokF impiril estimtesD using ross setionl dt for TH developing ountriesD support the min theoretil preditionF hereyD the demnd for good governne improves the sustinility of good governne reformsF he results lso show tht n enhnement of the e0ieny of goverE nne infrstruture n inrese deforesttion ut only in the se of lk of environmentl omplineF reneD the non!sustinility of good governne reforms in developing ountries ould e explined y lk of demnd for good governneF his hpter givesD in turnD n explntion of the non!sustinility of governne reforms nd lls for more onsidertion of the role of the demnd for good governneF his prt (nlly stresses out the importne to think out the demnd side for good governne s tool for insure the sustinility of supply side reforms in terms of forest preservtionF ine the deforesttion prolem is minly prolem rule of lw in developing ountriesD this prt proposes thus solution to resolve this issueF IRS Chapter 5

Environmental compliance, governance and deforestation * 5.1 Introduction heforesttion of the tropis is the result of forestry risis hrterized y lk of e0ient forestry mngementF he deforesttion prolem is ove ll prolem of the rule of lw t oth the ntionl nd lol level @egllD PHHTAF he forest is thus minly seen s soure of politil ontrol nd not s nturl resoures worth preserving whih leds to tstrophi exploittion @gontrersErermosillD PHHHAF st disples ommunitiesD inreses oth )ood frequenies nd soil erosionD undermines the eonomi possiilities of sustinle forestry mngementD nd redues glol iodiversityF sn onsequeneD lol ommunities eome poorer nd ontinue to degrde surroundings forests to surviveD nd kleptorti governments n pture woodlnd through orrupt onessionEwrding proessF hisovering nd implementing proper legl strutures for sustinle development @suh s durle forestry mngementAD iFeFD good governne prtisesD is wy to etter understnd why forestry risis in developing ountries is lmost risis of the rule of lw @egllD PHHTAF sn this ontextD good governne is minly the fruit of the qulity of the rule of lw whih n e de(ned suh s set of rules pplied firlyD e0iently nd preditly y independent institutions in frmework of puli!privte intertion proessF he wy of omting the forestry risis hs to e found in the improvement of the rule of lw proess y improving @iA the mehnism of the supply side of good governne @dministrtive odiesD government funtionE ingA nd @iiA the level of the demnd for good governne @the puli o0ils9 ountility towrd their peopleA y leding towrd stronger ivil soietyD more inlined to impose good governne prtisesD iFeFD demnd for good governne 1 F roweverD this lst omponent of the rule of lw hs widely een ignored in the implemenE ttion of good governne reformsF his wyD this hpter tries to investigte if the rule of lw risis resulting in forestry risis in developing ountries n e explined y this omponentF hi'erentlyD this hpter investigtes the forestry risis s the filure of the intertion etween the supply side nd demnd side for good governneF * This chapter is an adapted version of an article co-authored with Gaoussou Diarra, submitted to Environmental and Resource Economics. sn this hpterD the fous is mde on the ompline with the lw s n importnt element of the demnd side for good governneF he reson of this hoie is tht ompline is relted to the respet nd the enforement of the legl systemF sn other wordsD ompline ssesses the degree in whih people epts to respet the systemF es resultD ompline my e treted s n indivisile prt of the rule of lwX the rule of lw nnot hve mening without omplineF sn ftD the improvement of the funtioning of ourts s well s legisltive nd dministrtive odiesD iFeFD good governne reformsD hs no mening without lk of omplineF he result is tht the degree in whih people deides to omply with the lw onditions their demnd for good governneF husD it is ssumed tht people will e more inlined to hve ountle government if they re more willing to omply with the lwF sn onsequeneD the growing fous on ompline seems to e importnt to enhne the suess of e'orts to strengthen the rule of lwD whih in turn will improve the hievement of e'orts to promote good governneD nd therey llow soiety to reh sustinle developmentF he importne of tking into ount the demnd side of good governne reforms requires thus n wreness of the intertion etween the stkeholder9s ompline with regultory poliies @oungD IWUWY ydugemi 8 tosonD PHHVY wxeil 8 wlenD PHIHA nd these polies suh s forestry onesF woreoverD the nlysis of deforesttion through the intertion etween the demnd nd supply side for good governne is n ttempt to del with two importnt issues onerning the forestry risis in developing ountiesX orruption nd sustinility of governne reformsF pirstlyD orruption phenomen n e pprehended suh s the result of the intertion etween ompline @demndA nd regultory poliies @supplyAF vow level of good governne prtises in the oth sides n led to orruptionF pilures in the funtioning of the regultory poliies t lol level @iFeFD inspetorA or stte level @iFeFD governmentA n led to orrupt prties @rieryA with gents suh s forestry (rmsF eondlyD the sustinility of governne reforms refers to the suess of these reformsF he min issue is tht most of good governne reforms in developing ountries @through etE ter rule of lwD etter government funtioning F F F A hve not leded to sustntil improvements in terms of sustinle development suh s durle forestry mngementF hese filures neE essitte to understnd tully the persistene of some d institutions suh s selfEsustining orruption nd too smll demnd for good governne in some eonomiesF ome ttempts hve een proposed to respond to these issues y explining tht s good governne reforms re grdul proesses nd neessitte investment in legl nd dministrtive infrstruturesD politil instility is likely to rete n environment under whih orruption eomes more pervsive nd tends to persist @hmni et lFD PHHRY wishrD PHHTAF sn this ontextD governE ments will e onstrined in their ility to enfore ompline with hosen poliies nd e vulnerle to loying tivitiesF woreoverD orruption is oneived long di'erent dimensions whih re interlinkedX grnd versus petty orruptionF qrnd orruptionD whih involves the higher deision levels in ountryD is oneptully quite di'erent from petty orruptionF st inludes ses when politiins or highErnking ivil servnts mnipulte ountry9s mngeE ment or regultion of infrstruture industries to gin exlusive ene(ts @unkD PHHTY uenny 8 oreideD PHHVAF e min ontrst etween petty nd grnd orruption is relted to monitoring mehnismsD whih n e fr etter orgnized when petty orruption is the min issueF ith grnd orruptionD eleted politiins re often diretly or indiretly ontrolling the supposed monitoring mehnismsD inluding the medi s well s the judiil systemF xonethelessD in these studies the role of riery nd other politilEeonomy spets of enforement nd ompline were underEinvestigtedF his hpter proposes thus @iA to study the role of orruption within the intertions etween the demnd nd supply side for good IRU governneD nd @iiA to pprehend the prolem of the sustinility of good governne reforms s prolem of lk of demnd for good governneF ositioned in the sme linege s hmni et lF @PHHRA ut without eing primrily inE terested in the hnnel of politil instility s the wy through whih orruption my 'et environmentl omplineD theoretil model is developed to explin how environmentl omE pline nd governne infrstruture intert to redue environmentl dmges suh s loss of forest stokF wore preiselyD twoEstge model is dopted where pro(tEmximizing represenE ttive hrvester selets the optiml mount of hrvested lnd to e lered given the ville tehnology in forestryF sn the seond stepD the logging (rm is inspeted y ureurt @inE spetorA nd might e willing to rie this inspetor in se of nonEomplineF pirm!inspetor intertions re shped y judiil e0ieny nd the uthorized hrvest quot previously setF sndeedD the (rst step presents model of poliyEmker orruptionD following qrossmn 8 relpE mn @IWWRAF he poliy mker designs the forest poliyD iFeFD the mximum hrvestF he logger ts s loy so tht the poliyEmker mximizes weighted sum of soil welfre nd reeived riesF ome positions prediting the intertions etween the (rm9s environmentl omplineD the governne infrstruturesD nd the environmentl outomes hve een drwnF he min proposition sttes tht environmentl ompline is sustitute of low judiil e0ieny or omplement of high judiil e0ieny in strengthening the forest stokF impiril estimtesD using ross setionl dt for TH developing ountriesD support the min theoretil preditionF hereyD the demnd for good governne llows in insuring the sustinility of good goverE nne reformsF roweverD the results show tht n improvement of the e0ieny of governne infrstruture n redue the level of forest stok only in the se of lk of environmentl omplineF reneD the nonEsustinility of good governne reforms in developing ountries ould e explined y lk of demnd for good governneF his hpter is orgnized s followsF etion P presents politil eonomy modelF etion Q provides eonometril evidene in support of the preditions of the modelF etion R onludes nd disusses poliy implitionsF

The Baseline Model

e threeEtier hierrhy geny model is usedX (rmEhrvesterGinspetorGgovernment @iroleD IWVTA2 F e ssume tht ll prties re risk neutrlF he representtive hrvester hs the right to ut timer in given puli forestlnd @like onessionAF he hrvester deides the volume to hrvest knowing tht n inspetor will monitor the produtionF he time sequene of tions nd the spei(tion of the model re (rst de(nedF henD the (rm!inspetor intertions re studied to determine hrvesting nd reporting deisions s well s the optiml rieF pinllyD poliy deisions re investigtedF 5.2.1 Time Sequences of Decision he model is sequentil (niteEperiod stge gmeF he timing of events is given elowX

• et dte t a HD the hrvester determine its politil ontriutions o'ered to the inument governmentF he level of these ontriutions is linked to the forest poliyF

• et dte t a ID the inument government selets the forest poliy to mximize their pyEo'F

• et dte t a PD the hrvester determines the hrvest nd reported e'ortF • et dte t a QD the inspetor ontrols the (rm9s prodution nd n optiml level of rie is determined with proility to e disovered depending on the level of judiil e0ienyD iFeFD the qulity of the udit genyF e kwrd indution proess is used for the resolution of the gmeF reneD the forest poliy is given for the hrvester nd inspetor in the seond stgeF 5.2.2 FirmInspector Interaction he poliyEmkerD iFeFD the priniplD designs forest poliy in order to redue deforesttionD to preserve iodiversity or to implement durle forestry mngementF his poliy onsists of setting the mximum hrvest e'ortD e requiredD iFeFD hrvest quotF e ssume tht the hrvester tends to produe more thn the quot nd to set e > e implying positive level of nonEompline v = (e -e)F qiven tht hrvest prodution results in environmentl dmgeD the governmentD iFeFD the poliy mkerD hs to ontrol hrvest e'ort nd ssigns ureurt @for instne n inspetorA to monitor the (rmF woreoverD the hrvester hs privte informtion on their hrvest prodution so tht the prinipl hs to use n inspetor to monitor the (rm9s reported informtionF roweverD the hrvester my propose rie B to the inspetor in the se of nonEomplineF his orrupt ehviour is de(ned s petty orruption euse it ours etween the (rm nd the inspetor 3 F he hrvester9s rie inites the inspetor to delre tht the quot is respetedF sn the modelD inspetion is not proilized euse it is ssumed tht the hrvester is loneD whih mkes the inspetion oviousF sn other wordsD given tht the inspetor is riskEneutrlD the rie ould e epted or refused if its mount is not enough to optimize the pyEo'F sf the inspetor epts the rieD the hrvest e'ort is reported s e ≤ eF woreoverD the inspetor is ssumed to reeive from the regultor @governmentA (xed wge w nd vrile wge R from the regultor @governmentAF his lst omponent of the inspetor9s remunertionD RD is onsidered s rewrd for reporting the true hrvester9s e'ortF henD R depends positively on the level of nonEompline @vD ∂R/∂v > 0A ut s puli resoures re sreD R should not inrese inde(nitely with v @ ∂ 2 R ∂v 2 > 0AF his wrd is positive inentive used s regultory tool y the inument government to persude the inspetor to omply with the originl purposeD iFeFD to report the true hrvest produtionF roweverD knowing tht the inspetor ould e ried y the hrvesterD the regultor imE plements n udit of the hrvest e'ortF he udit unovers the true hrvest e'ort with proility λ ∈ (0, 1)F hereforeD the level of λ ould e n inditor of the e0ieny of the uditing proess s noted y hmni et lF @PHHRAF sf e > eD two (nes re imposedX one on the hrvester f H nd nother on the inspetor f I F husD the (ne for orruption is inresing nd onvex in nonEompline f (v)@ ∂f ∂v > 0Y ∂ 2 f ∂v 2 > 0AF reneD the hrvest e'ort will depend on the forest poliy @eA nd the e0ieny of the udit @λAD with penlties in the se of nonEomplineF husD hrvest e'ort will e e = e(e, λ) in the hetGrie strtegy nd e S = e(e, λ) in the sfe strtegy @where e S = eAF vet H(e) e the net hrvest funtion of the hrvester from the hrvest e'ortD with the lndEholding ost nd timer pries inludedF e ssume tht the logger is prie tker given tht trding is on interntionl mrketF he net hrvest funtion depends on the logging e'ort @whih is the logger9s hoie vrileAD nd tkes the form H(e)D with the stndrd propertiesX H e > 0, H ee < 0F he net hrvest funtion is H(e) in the sfe se nd H(e) in the het strtegyF gonsequentlyD the strtegies nd their relted pyEo' re given in the following tle SFIF le SFIX trtegies pyEo'

Strategy

Harvester Inspector

Safe

H(e) w + R(v) Cheat H(e) -[B + λf H (v)] w + B -λ[f I (v) + R(v)] Net Ψ H (e, e) Ψ I (e, e) = H(e) -[B + λf H (v)] -H(e) = w + B -λ[f I (v) + R(v)] -w -R(v) = B -(1 + λ)R(v) -λf I (v)
pollowing hmni et lF @PHHRA nd ilson 8 hmni @PHHSAD we egin y determining the optiml level of rie nd e'ort intensityF he proess of this gme n e divided in two stgesF pirstD the logger sets the e'ort level to mximize the joint pyEo' @Ψ J ≡ Ψ H + Ψ I AF henD the inspetor nd logger shre the surplus through xsh equilirium proessF hereforeD tking the poliy prmeters s given @e, λ, f H v , f I v , R(v)AD the hrvest e'ort is hosen to mximize the joint net pyEo's to the logger nd inspetorF

max e Ψ J ≡ Ψ H + Ψ I = [H(e) -[B + λf H (v)] -H(e s )] + [B -(1 + λ)R(v) -λf I (v)]
. @SFIA he (rst order ondition is

Ψ J e = H e -λf H e -λf I e = 0.
@SFPA he logger9s optiml hrvest e'ort e * @e, λ, f H v , f I v , R(v)A is impliitly given y eqution SFP whihD in equiliriumD spei(es tht the tul e'ort is set so tht the mrginl revenue from prodution equls the mrginl expeted penltyF he equilirium rie is determined y xsh rgining etween the hrvester nd uE reurtF sn this proessD oth prties shre eqully the ene(t of the rie strtegy @nonE omplineAD iFeFD they hve the sme rgining powerF o e suessfulD the rgining hs to respet the reservtion vlues of the ureurt nd loggerF fy the hrvester9s net pyEo'D the rie is pid y the (rmD iFeFD the rie strtegy is dominnt if B < H(e)-H(e S )-λf H (v) ≡ BF fy the inspetor9s net pyEo'D the inspetor epts the rie if B > (1 + λ)R(v) + λf I (v) ≡ BF hereforeD the optiml rie is determined y the following xsh rgin @SFQA he (rst order ondition is

∂(Ψ H Ψ I )/∂B = [H(e) -H(e S ) + (1 -λ)R(v) -λ(f H -f I ) -2B] = 0.
@SFRA reneD the optiml rie is

B * = 1/2[H(e) -H(e S ) + (1 -λ)R(v) -λ(f H -f I )].
@SFSA ISH he optiml rie resulting from this proess hs to lie etween [B, B] so tht the glol ene(t of the rie strtegy is higher thn the glol loss of this strtegyF 5.2.3 Policy Determination rving desried the hrvester!inspetor intertionD we now turn to the politil proessF ell tht we proeed kwrds so tht the politil proessD whih determines the forest poliy tkes ple efore the hrvester!ureurt outomesF he inument government hs to drw the poliy ut the logger t s loyF gonsequentlyD the threshold level of hrvest quot @eA is in)uened y the hrvester9s loyingF pollowing qrossmn 8 relpmn @IWWRAD the inument government i reeives politil onE triution S de(ned s grnd orruption from the loggerF e ssume tht the (rm9s politil ontriution depend on its level of nonEomplineD nd heneD is noted S(v) with S v > 0F sn ftD nonEomplint (rm ould hve trdeEo' etween the ost of riing the inument government or the ost of riing the inspetor in the following stgeF roweverD we ssume tht n optiml strtegy for the (rm would e to try to in)uene the government to hve wellEset hrvest quotF husD the government derives utility from politil ontriutions nd lso from the welfre of voters W F he inument government drws the level of forest poliy in order to mximize its pyEo' onsidering S s givenF gonsequentlyD the urrent utility of the poliyEmker is weighted sum of S nd W X

U = (1 -α)βS(v) + αW (H(e), e),
where β mesures the degree of environmentl ompline in the eonomyF fsillyD this prmeter llows of introduing into the model the degree of demnd for good governne whih shpes the weight of orruption in the government9s utilityF wore ompline inreses the weight of orruption in the government9s utility euse the rent seeking government is more inlined to del with omplint (rm thn with nonEomplint oneF he intuition is s followsX more omplint (rm implies oth less (sl evsion in the seond stge nd more interntionl reognition of the government through the ompline of the hrvest quotF α mesures the weight of soil welfre in the government9s utilityF oil welfre represents the sum of the utility of ll gents in the eonomy in given periodF st is deresing in the hrvest e'ort @W e < 0Y W ee < 0A whih is ssoited to environmentl dmge @iodiversity lossesDFFFA nd inresing in the totl hrvested volumes @W H > 0Y W HH < 0AF

pollowing qrossmn 8 relpmn @IWWRA nd hixit et lF @IWWUAD the equilirium in omE mon geny model mximizes the joint surplus of ll prtiesF prom vemm P of fernheim 8 hinston @IWVTAD the forest poliy (e) hs to stisfy two neessry onditionsD whih re CI : e * ∈ arg max U, @SFTA CII : e * ∈ arg max Π + U. @SFTA he expeted pro(t Π of the logger is

Π = H(e) -B -λf H (v) -S(v).
gondition SFT sttes tht the inument government determines the forest poliy to mxiE mize its own welfre @UAD given the o'ered politil ontriution shedules @SAF gondition SFT ISI sttes tht the equilirium forest poliy mximizes the joint welfre of the hrvester nd the governmentF he optiml forest poliy @e * A mximizes @iA CI @eqution SFTA nd @iiA CII @eqution SFTAF reneD the (rst order onditions stisfy

(1 -α)βS v + αW H H e + αW e = 0, αW H H e + αW e + H e -λf H v -αβS v = 0.
husD e * is impliitly given y

H e + α β(1 -α) W H H e + α β(1 -α) W e -λf H v = 0.
@SFUA rving de(ned the politil equilirium of the modelD we now turn to nlyse the omprE tive stti properties of the equiliri to exmine interreltionships etween forest poliy @eAD judiil e0ieny @λA nd environmentl nonEompline @βAF Result 1 en inrese of judiil e0ieny @λA redues the forest quot iFe the forest poliy eomes more stringentF @see proof SFeFIAF his result implies tht n improvement of judiil e0ieny is ondition for wekening environmentl dmgeF sn ftD more e0ient udit geny rrnges tht the osts ssoited to the rie strtegy inrese implying less petty orruption nd (nlly less opportunity to violte the forest poliyF hereyD the priniplD here the governmentD ould implement more stringent forest poliy to redue environmentl dmge knowing tht the logger will e less inited to violte the forest poliyF husD judiil e0ieny llows of promoting sustinle environmentl poliiesF Result 2 gonditioned on the level of judiil e0ienyD n inrese of ompline @ rise of βA tends to redue the hrvest quotD iFeFD the forest poliy eomes more stringent @see proof SFeFIAF hese results imply tht in ountries with low judiil e0ienyD n improvement of enviE ronmentl ompline llows of reduing environmentl dmge s deforesttionD iFeFD the forest quotF woreoverD in high judiil e0ieny ountryD the e'et of environmentl ompline dereses the hrvest quot only if (nes pid y the (rm re nilF woreoverD given tht judiil e0ieny is highD (rm hs to e omplint to not py (ne @euse the proility to e deteted inreses with judiil e0ienyAF reneD we hve the following proposition onerning the e'et of oth environmentl ompline nd judiil e0ieny on the forest stokF Proposition 1 invironmentl ompline is sustitute of low judiil e0ieny or omE plement of high judiil e0ieny in order to redue the hrvest quot @see proof SFeFIAF hereyD environmentl ompline is good sustitute of wek governne infrstruture or good omplement of strong governne infrstruture to redue environmentl dmgesF ISP 5.3 Econometric Framework

Econometric Approach and Data

Econometric Specication he theoretil model hs highlighted intertions etween environmentl omplineD goverE nne infrstrutures @here judiil e0ienyA nd environmentl dmges @here losses of forest stokD iFeFD deforesttionAF he eonometri pproh onsists in testing whether environmentl ompline nd judiil e0ieny re omplementry or sustitutle to preserve the forest stokD iFeFD to dmpen deforesttion @roposition IAF o test proposition ID the following regression is runX

Def orestation i = α 0 + α 1 Compliance i + α 2 Judicial i + α 3 Compliance i × Judicial i + k α k Z i + ε i ,
@SFVA where Def orestation i is the deforesttion rte in the ountry iD Judicial i is the qulity of the legl frmeworkD Compliance i is the level of environmentl omplineD Z i re ontrol vrilesD α re oe0ients vetor to estimte nd ε i is the error termF roposition I sttes tht oth α 1 nd α 3 should e negtiveD iFeFD preserve forest stok 4 F he sign of α 2 is not stted y the modelF e negtive sign mens tht judiil e0ieny ould preserve forest stok y dmpening deforesttion despite the ft tht environmentl ompline is low wheres positive sign mens tht judiil e0ieny lessens forest stok @inreses deforesttionA in ountry with wek environmentl omplineF woreoverD positive e'et suggests tht there is threshold e'et euse the oe0ient of the intertion term @α 3 A nd the dditive term @α 2 A hve n opposite signF reneD the threshold e'et isX

δDef orestation i δJudicial i = α2+α3 * EnvironmentalCompliance i = 0 ⇒ EnvironmentalCompliance i = - α2 α3 .
emong ontrol vrilesD the literture on ftors of deforesttion is sustntilF pirstD the pth of deforesttion is often ssoited positively with the initil forest re @porest vgA for three min resonsX @iA the srity e'et implies tht ny remining forested lnds re preserved moreY @iiA logging or forest onversion tivities re more expensive when forest res re rreY @iiiA nonEforested lnds @in proportion to totl reA re more ville to other lnd uses suh s griultureD ttle rnhingD tree plnttions or urniztion when forest lnds re importntF he introdution of the initil level of forest over llows thus of testing for the forest trnsition hypothesis @udel et lFD PHHSY ern 8 rieiuD PHHUAF eondD the environmentl uuznets urve @iugA pproh sttes tht the level of enviE ronmentl degrdtionD mesured y environmentl inditors suh deforesttionD is linked to eonomi development @fhttri 8 rmmigD PHHIY gulsD PHHUAF his reltion implies nonE liner e'et of eonomi growth on deforesttion @vog qh per pit nd vog qh per pit squredAX the mrginl inome e'et is positive for low inome ountries nd eomes negtive for high inome eonomiesF 4 The marginal eect of compliance on deforestation is:

δdef orestation δcompliance = α1 + α2 * Judicial.

ISQ

hirdD demogrphil e'ets nd more prtiulrly popultion pressures re ssoited with greter deforesttionF he ommon explntion dvned is tht popultion growth enourges the onversion of forest lnd to other uses @suh s griulturl usesA y inresing the need for rle lndF he growth of popultion @opA nd the extent of rurl popultion @urlA re introdued to ontrol for these pressures on forest lnd @gropper 8 qri0thsD IWWRAF pourthD legl origin dummy is introdued to pture institutionl di'erenes due to difE ferent legl systems @v ort et lFD IWWWAF e ltitude vrile s well s region dummies re used to ontrol for nonEoserved di'erenes5 F

The Issue of Endogeneity e nive estimtion of the prmeters of the model my led to ised estimtes if the issue of endogeneity is not tken into ountF o tkle this issueD seletion on oservles in dding lrge numer of ontrol vriles or seletion on unoservles mesuring ll other timeEinvrint determinnts ould e implementedF roweverD the (rst pproh does not llow of ontrolling for ll the isD nd the seond ould not e implemented in this hpter using rossEountry dtF husD third pproh relies on the use of instrumentl vriles @sA under three ondiE tionsF pirstD s should e orrelted with the supposed endogenous vrileF eondD the error term in the instrumenttion equtions hs to e unorrelted with the mesurement error in the struturl equtionsF hirdD the s should not e orrelted with the dependent vrileD exept through the endogenous vriles or through the e'et on the other vriles tht hve een lredy ontrolled forF istimtion re mde with the Pv estimtorF he hoie of pertinent instruments for eh one of the two vriles of interestD iFeFD environE mentl ompline nd judiil e0ienyD relies on the litertureF es in hmni et lF @PHHRAD environmentl ompline ould e instrumented y the level of ivi lierties nd the degree of environmentl edutionF hese two vriles mesure the extent of informl regultory pressures in the soiety nd re expeted to in)uene positively environmentl omplineF vstD s instruments of judiil e0ienyD the intensity of onstitutionl hnges is usedF fsillyD we ssume tht judiil e0ieny is negtively in)uened y the frequeny of hnges in the legl system @hmni et lFD PHHRAF Dataset yur smple onsists of rossEountry of TH developing ountries 6 F e egin y desription of environmentl omplineD judiil e0ieny nd deforesttionF le SFR summrizes the desriptive sttistisD nd le SFS provides full dt desriptions @de(nitions nd souresAF he timeEspn nlysis is PHHSEPHHU nd motivted y the ville dt for omplineF sn ftD in the litertureD we found no dt on environmentl ompline t the ountry levelF o ddress this issueD we uilt n index of environmentl ompline from the dt of severl reports provided y the orld ionomi porumF he ompline is the predited vlue of orporte ethis 7 of (rms in given ountry whih hs een regressed on @iA vrile mesuring the urdens for usinesses to omply with governmentl dministrtive requirements @verged over PHHUEPHHWA nd on @iiA vrile relted to the stringeny of environmentl regultion @verged over PHHUEPHHWAF e ssess thus tht the orporte ethis explined y these two vriles ould e mesure of the degree in whih (rms omply with environmentl lwF fesidesD s mesure of judiil e0ieny nd following hmni et lF @PHHRAD the ule of vw index developed y uufmnn et lF @PHHVAD pturing pereptions of the extent to whih gents hve on(dene in nd ide y the rules of soietyD nd in prtiulr the qulity of ontrt enforementD property rightsD the polieD nd the ourtsD s well s the likelihood of rime nd violeneD is introdued @from EPFS @lowA to PFS @highAD verged over PHHSEPHHVAF his index ould e resonly expeted to pproh the degree to whih lws re enforedF pinllyD the dependent vrile is the deforesttion rte etween PHHS nd PHHU @minus the di'erene in logrithms of forest reD expressed in thousnds of hetresD when forest re is stritly positiveD soureX peyAF he verge deforesttion rte is positive @HFR7AD whih mens tht forests re eing lost t glol sleF he smple goes from EPFPQ7 @ruguyA to QFUT7 xigeriF

Econometric Results

roposition I of the model sttes tht environmentl ompline is sustituteD in preserving forest stokD for low level of judiil e0ienyD or omplement for high level of judiil e0ienyF le SFP displys the results relted to roposition IF es vlidity hekD exluded instruE mentl vriles for environmentl ompline nd judiil e0ieny re usedF st is found tht environmentl ompline ould help to inrese the forest stok y dmpenE ing deforesttionF sn oth spei(tionD ompline hs negtive e'et whih is only signi(nt in the Pv spei(tion 8 F woreoverD this e'et is strengthened y the qulity of the legl inE frstrutureF he intertion term @gompline * tudiil i0ienyA is negtive nd signi(nt @in the Pv spei(tionA suggesting tht more judiil e0ieny improves the positive e'ets of positive environmentl ompline on forest stokD iFeFD the negtive e'et on deforesttionF roweverD the dditive oe0ient of judiil e0ieny is positiveD suggesting tht n imE provement of the legl system ould inrese deforesttionD ut only in soiety with low environmentl omplineF his result highlights tht good governne reforms provided y politis hve to e pproprited y the demnd side to eome e0ientF woreoverD there is threshold e'et euse the oe0ient of the intertion term nd this one of the dditive term of judiil e0ieny hve opposite signsF prom olumn TD the threshold level of environmentl ompline tht ensures negtive mrginl impt of judiil e0ieny on deforesttion stnds t QFRP 9 F he mjority @RP ountries over the smpleA of ountries hve levels onsistent with n overll negtive e'et of judiil e0ieny on deforesttionF sn these ountriesD ompline is high enough to llow positive e'et of judiil e0ieny on the preservtion of forest @iFeFD the derese of deforesttionAF roweverD there re IV ountries in the smple elow the threshold vlue of ompline 10 F por these ountriesD the overll e'et of judiil e0ieny on deforesttion is positiveF his result suggests tht the low level of environmentl ompline in these ountries ould explin why good governne reformsD suh 8 The number of countries is 58 since there is no information concerning the variable, environmental education, for Suriname and Guyana. 9 Environmental compliance ranges from 2.57 to 5.25 with a mean at 3.80. 10 These countries are Algeria, Argentina, Bangladesh, Bolivia, Cameroon, Chad, Ivory Coast, Dominican Republic, Ecuador, Kazakhstan, Kyrgyzstan, Mongolia, Nepal, Peru, Suriname, Venezuela, Vietnam, Zimbabwe. ISS s judiil e0ienyD my e eome ine0ient due to lk of pproprition of these reforms y itizensF emong ontrol vrilesD only legl origin vriles re found to e signi(ntF prenh ivil lw ountries deforest signi(ntly less thn ommon lw ountries s shown in the (rst prt of this thesisF oilist lw ountries re lso found to deforest signi(ntly less thn ommon lw ountries 11 F pinllyD for ompleteness le SFS reports the (rst stge regressionsF

Concluding Remarks

his hpter hs provided explntions for the intertions etween environmentl ompline nd the e'etiveness of regultory institutions in the spei( se of forestry in developing ountriesF sing prinipl!gent modelD n improvement in the e0ieny of the governne infrsE trutureD de(ned s judiil e0ienyD is found to llow of implementing more stringent forest poliyF reneD the supply side of good governne n e neessry ut not su0ientF sndeedD it is lso highlighted tht environmentl ompline is sustitute of low judiil e0ieny or omplement of high judiil e0ieny in setting more stringent forest poliyD whih in turn preserves the forest stokF impiril estimtesD using ross setionl dt for TH developing ountriesD support the min theoretil preditionF invironmentl ompline helps preserve the forest stok ut this e'et is strengthened y the legl systemF sn ountries where the legl system is e0ient in monitoring eonomi tivities nd resolving disputesD environmentl ompline is good omplement to legl infrstruture in voiding environmentl dmgesF roweverD in ountries where the legl system is too wek to prevent environmentl lossesD environmentl ompline ould e good sustituteF elsoD in ountries where environmentl ompline is lowD n improvement of the legl system ould inrese losses of the forest stokF sn this ontextD the nonEsustinility of good governne reforms ould e explined y lk of demnd for good governneF pinllyD this hpter rings new explntion to understnding the wek sustinility of good governne reforms in the environmentl (eld nd lls for more onsidertion of the pproprition of institutionl reforms @omplineA y the min stkeholdersD to move towrds sustinle hngeF Bibliography fernheimD fF hFD 8 hinstonD wF hF @IWVTAF wenu utionsD resoure llotionD nd eonomi in)ueneF he urterly tournl of ionomisD IHI@IAD I!QIF fhttriD wFD 8 rmmigD wF @PHHIAF snstitutions nd the environment kuznets urve for deforesttionX e rossountry nlysis for ltin meriD fri nd siF orld hevelopmentD PW@TAD WWS!IHIHF gontrersErermosillD eF @PHHHAF he underlying uses of forest delineF gspy ysionl per xoF QHFD fogorD sndonesiF 11 Socialist law countries are Azerbaijan, Cambodia, China, Kazakhstan, Kyrgyzstan, Georgia, Mongolia and Vietnam.

IST gropperD wFD 8 qri0thsD gF @IWWRAF he intertion of popultion growth nd environmentl qulityF he emerin ionomi eviewD VR@PAD PSH!PSRF gulsD F tF @PHHUAF heforesttion nd the environmentl kuznets urveX en institutionl perspetiveF iologil ionomisD TI@PEQAD RPW ! RQUF hmniD FD predrikssonD FD 8 wniD wF @PHHRAF he persistene of orruption nd regultory ompline filuresX heory nd evideneF uli ghoieD IPI@QAD QTQ!QWHF hixitD eFD qrossmnD qF wFD 8 relpmnD iF @IWWUAF gommon geny nd oordintionX qenerl theory nd pplition to government poliy mkingF tournl of olitil ionomyD IHS@RAD USP!TWF pey @PHHSAF qlol forest resoures ssessment PHHSD min reportF ehF repFD pood nd egriulture yrgniztion of the nited xtionsF qrossmnD qF wFD 8 relpmnD iF @IWWRAF rotetion for sleF emerin ionomi eviewD VR@RAD VQQ!SHF uufmnnD hFD uryD eFD 8 wstruzziD wF @PHHVAF qovernne mtters viiiX eggregte nd individul governne inditors IWWTEPHHVF ehF repFD he orld fnkF uennyD gFD 8 oreideD F @PHHVAF qrnd orruption in utilitiesF ehF repFD he orld fnkF unkD F @PHHTAF wesuring orruption in estern europe nd entrl siX e ritique of the grossEgountry inditorsF oliyD eserh orking perD QWTVF v ortD FD vopezEde ilnesD pFD 8 hleiferD eF @PHHUAF he eonomi onsequenes of legl originsF tournl of ionomi vitertureD RT@PAD PVS!QQPF v ortD FD vopezEde ilnesD pFD hleiferD eFD 8 ishnyD F @IWWWAF he qulity of governmentF tournl of vwD ionomis nd yrgniztionD IS@IAD PPP!UWF v ortD FD vópezEde ilnesD pFD opEilehesD gFD 8 hleiferD eF @PHHRAF tudiil heks nd lnesF he tournl of olitil ionomyD IIP@PAD RRS!RUHF wxeilD wFD 8 wlenD gF @PHIHAF hemnding qood qovernneX vessons from oil eountE ility snititives in efriF orld fnkF wishrD eF @PHHTAF ersistene of orruptionX some theoretil perspetivesF orld hevelopE mentD QR@PAD QRW!QSVF ydugemiD FD 8 tosonD F vF @PHHVAF qovernne reform under relEworld onditionsF orld fnk ulitionsF udelD F uFD goomesD yF FD wornD iFD ehrdD pFD engelsenD eFD uD tFD 8 vminD iF @PHHSAF porest trnsitionsX towrds glol understnding of lnd use hngeF qlol invironmentl ghngeD IS@IAD PQ!QIF egllD gF @PHHTAF he forestry risis of the rule of lwF tndford vw eviewD SV@SAD ISQW!ISTPF ernD FD 8 rieiu @PHHUAF gn eonomi uses of tropil deforesttion e identi(ed t glol levelc iologil ionomisD TP@QERAD THQ ! TIPF ISU iroleD tF @IWVTAF rierrhies nd ureuriesX yn the role of ollusion in orgniztionsF tournl of vwD ionomis nd yrgniztionD P@PAD IVI!PIRF ilsonD tF uFD 8 hmniD F @PHHSAF gorruptionD politil ompetition nd environmentl poliyF tournl of invironmentl ionomis nd wngementD RW@QAD SIT ! SQSF oungD yF F @IWUWAF gompline nd uli euthorityX e heory with snterntionl eppliE tionsF he tohns ropkins niversity ressF elkeD hFD tilwellD wFD 8 oungD yF @PHHSAF wking vw orkX invironmentl gompline 8 ustinle hevelopmentD volF ID hpF ghpFIX gomplineD ule of vwD 8 qood qovE ernne X ht eson hemndsX wking vw ork for ustinle hevelopmentD @ppF PW!SIAF gmeron wy vondonF ISV 5.5 Tables of results Proof.

e * λ = >0 f H v H ee + α β -αβ (W H H ee + W ee ) -λf H vv <0 < 0 @SFWA he sign of the numertor f H v is positive nd the sign of the denomintor is negtive @H ee < 0D W H > 0 nd H ee < 0D W ee < 0D f H vv AF reneD the sign of the mrginl e'et of λ on e * is unmiguously negtiveF Result 2 Proof. e * β = ? - α (1 -α)β 2 [W H H e + W e ] H ee + α β -αβ (W H H ee + W ee ) -λf H vv <0
@SFIHA he sign of the denomintor is negtive euse efter hving nlysed the role of institutions from mro levelD the third prt of this thesis investigtes this role s n underlying use shping the e'ets of more proximte uses of deforesttionF his is mde with two miroEeonomis pplitions in frzilF wore preiselyD this lst prt proposes to understnd the e'et of griulturl produtivity in the frzilin vegl emzon @hpter TAD nd of (sl toolD the sgw eologío @sgwEiA in the stte of rná @hpter UAD on deforesttionF he hoie of frzil is ovious due to the weight of this ountry in the urrent sustinle development gendF frzil is one of the most tive emerging ountries with strong eonomi growthF roweverD frzil is lso the most importnt ountries in terms of iodiversity nd ron sequestrtion due to its huge tropil emzonin forestF his gret environmentl eosystem is wonderful iodiversity hotspot nd its trees re oviously strongly importnt in the (ght ginst glol wrmingF gonsequentlyD frzil wishes to eome leder ountry in the promotion of sustinle development y developing strong impediments for reduing nd omting the disstrous deforesttion thereto ourringF roweverD frzil hs strong eonomi growth hrterized y development of griulturl nd industril tivities ginst the promotion of environmentl prtisesF he frzil thus fes gret hllenge onerning the lning etween environmentl preservtion nd eonomi developmentF es onsequeneD this thesis mkes n ttempt to understnd the mehnism underlying this lning ording to miro pplition studiesF yne of the min uses of deforesttion in the frzilin emzon is the griulturl expnE sionF he seventh hpter thus nlyses the impt of griulturl tehnil e0ieny on the propensity of frmers to onvert nturl lnd into griulturl plotsD iFeFD deforesttionF his nlysis is mde in the frzilin vegl emzon @fveA whih isD eyond its gret iodiversity hotspotD hrterized y poor institutionl kgroundD iFeFD wek environmentl vluE tion of the frzilin forestD n uneven lnd distriutionD nd prolem of the de fto openly essed forested nd unprodutive lndsF his hpter gives new explntion of eonomi drivers of deforesttion t the frm level y investigting whether there exists ler nd unmiguous link etween griulturl e0ieny s proximte uses nd deforesttion in the spei( frzilin ontextF ut di'erentlyD this hpter studies the trdeEo' etween eonomi e0ienyD in terms of griulturl produtive e0ienyD nd environmentl e0ienyD in terms of preservtion of forested lndD to know whether e0ient griulturl produers in the frzilin vegl emzon @fveA lso hve sound environmentl prtiesF he underlying motivtion is tht potentil inrese of produtivity ould rete inentives to onvert more nturl lnd when n e0ient frmer is @iA in ontext of reltively poor environmentl vlution implying tht this kind of frmer does not internlize the soil ost of forest into their prodution deisionsD nd @iiA in de fto openly essed unprodutive privte lnds whih pushes frmers to exploit their extensive mrgins efore their intensive onesF e two step eonometri pproh is doptedF e ootstrpped trnslog stohsti frontier tht is posteriori heked for funtionl onsisteny is used in order to estimte tehnil e0ienyD estimtes of whih re put into lnd use model to ssess the impt of produE ITT tivity on deforesttionF egressions re estimted on ensusEtrtElevel dt from the genso egropeurio IWWS!IWWT in the fve @ereD emzonsD empD rD ondõniD orim nd ontins @xorth regionAD wto qrosso @genterEest regionAD nd wrnhão @xorthEist reE gionAAF esults suggests tht tehnil e0ieny hs UEshped e'etX less nd more e0ient frms use more lnd for griulturl tivities nd so they hve positive e'et on deforestE tionF roweverD the mjority of frms re on the sendnt slope so tht e0ieny implies more deforesttion in the fveF his result ould e thus explined y the poor environmentl vluE tion of frzilin tropil forest lndD resulting in lk of internliztion of the soil vlue of forested lnd into frmers9 prodution deisionsD nd de fto openly essed unprodutive privte lnds whih pushes frmers to exploit their extensive mrgins efore their intensive onesF fesidesD n importnt hllenge in the sustinle development gend is to (nd (nnil resoures to inite lol tors in the prodution lol puli goodD suh s environmentl prksD hving strong glol ene(tsF sn this senseD frzil hs tried to implementD sine twenty yersD new tool for initing muniiplities to preserve nd promote onservtion unitsF es onsequeneD the eighth hpter hs the im to nlyse the e0ieny of suh mehnismD nmely the sgwEiD through the presene of sptil intertions etween ounties in the tte of rnáF his (sl mehnism is of speil interest euse he in)uenes diretly the frzilin muniE iplities9 lnd use ndD thusD explins lnd over hnge through strtegi intertions etween muniiplitiesF he generl priniple underlying the sgwEi is s followsX eh frzilin tte ollets e from the onsumption of goods nd serviesD nd then they trnsfer one fourth of the olleted mount to muniiplitiesF his implies then hoie in lnd usesD etween the development of eonomi tivities nd the retion of onservtion unitsF elsoD sine only (xed pool of money is ville in ny given yerD the muniiplities ompete with eh other to reeive the moneyF st is ssumed tht there n e positive or negtive sptil intertionsD iFeFD eh muniiE plity ould prefer to hoose eonomi tivities thn onservtion ones ording the ehviors of their neighorsF prom lnd use sed deforesttion model nd sptil fyesin toit estimtorD negtive sptil intertions etween muniiplities re foundF his result suggests tht muniiplities use lnd for eonomi tivities if their neighors hve reted onservE tion unitsF he ssumption of pro(tility is thus vlidtedF e muniiplityD with neighors lloting their lnds for eologil purposesD prefers to develop their plots for griulturl or industril tivities to ttrt eonomi gents of neighoring muniiplitiesF ITU Chapter 6

H ee < 0D W H > 0 nd H ee < 0D W ee < 0D f H vv > 0F reneD
Agricultural technical eciency and deforestation * 6.1 Introduction he depletion of the frzilin forest hs drwn ttention for long time nd een the sujet of numerous studies @f'D IWWWY endersen et lFD PHHPY ghomitz 8 homsD PHHQY wrgulisD PHHQY erujo et lFD PHHWY heoD PHHWAF his is of prtiulr importne sine most frzilin poliy mkers re wre tht frzil9s future is losely linked with environmentl issuesF o dteD serious onerns exist tht re relted to the loss of iodiversityD limte hngeD lol eologil disturnesD degrdtion of fresh wter souresD degrdtion of soil fertilityD nd erosionF his hpter ontriutes to the inquiry into the eonomi drivers of deforesttion t the frm level y exmining whether there exists ler nd unmiguous link etween griulturl e0ieny nd deforesttionF ut di'erentlyD this hpter studies the trdeEo' etween eonomi e0ienyD in terms of griulturl produtive e0ienyD nd environmentl e0ienyD in terms of preservtion of forested lndD to know whether e0ient griulturl produers in the frzilin vegl emzon @fveA lso hve sound environmentl prtiesF wny ppers hve nlyzed the e'et of e0ieny nd hve reveled tht ine0ient frms @iFeFD with n extensive produtionA deforest moreF fut this nlysis hs een performed without empirilly estimting the e'et of produtivity @ytsuki et lFD PHHPY fulte et lFD PHHUY ueil et lFD PHHUAF por instneD qodoy et lF @IWWUD pF WUVA explin tht n inrese of the produtivity of lnd @F F F A rete@sA inentives to ut less forestF roweverD potentil inrese of produtivity ould rete inentives to onvert more nturl lnd when n e0ient frmer is in ontext of reltively poor environmentl vlutionD s in the frzilin emzonD implying tht this kind of frmer does not internlize the soil ost of forest into their prodution deisionsF his lk of internliztion redues the osts ssoited to the onversion option nd e0ient griulturl produers exploit extensive mrgins when they existD efore turning to intensive mrginsF woreoverD engelsen @IWWWA theoretilly explins tht in n open eonomy nd n open ess model where property rights re de(ned y forest lerneD suh s in the se of the frzilin emzonD n inrese in output produtivity enhnes griulture expnsionD iFeFD deforesttionF por instneD heo @PHHWD pF RHA rgues tht welthier frmers not only tend to deforest more in solute terms ut lso show slightly greter propensity to deforest whtever their prodution system in the stte of rá in the frzilin istern emzonF hereforeD this study estimtes potentil impt of produtivity de(ned s tehnil e0ieny * This chapter is an adapted version of an article submitted to Ecological Economics.

on griulturl expnsionD iFeFD on deforesttionD in the spei( se of the frzilin vegl emzonD hrterized y n open ess to forested nd unprodutive lnds s well s lnd onentrtion nd n tive regionl development poliyF es fr s s knowD only tones et lF @IWWSA hve empirilly nlyzed this e'et in the frzilin ontextF hey (nd tht the stok of lered lnd is lower in frms with higher produtivity in ttle nd ultivted lnd ut tht produtivity hs no e'et on the pe of lnd lering @tones et lFD IWWSD pFIUWEIVHAF husD this hpter ontriutes to the understnding of the determinnts of deforesttion t the frm levelF frowder et lF @PHHRA provide review of the literture on these determinnts t the frm level ording to three di'erent modelsX the neolssil eonomi trdition @xiAD the household life yle @rvgA @lker 8 rommD IWWTY erz 8 lkerD PHHPAD nd the politil eology pprohF his study is more linked to the (rst model in whih frmer mnges prodution in order to mximize utility under some onstrintsF sn this modelD griulturl lnd use @iFeFD the level of deforesttionA depends on the pro(tility of lnd onversion explined y some prodution vriles @suh s produtivityD frm sizeD or output ompositionAF sn this hpterD the e'et of griulturl produtivity on deforesttion is estimted on ensusEtrtElevel dt from the genso egropeurio IWWS!IWWT1 F his ensus permits of nE lyzing the ehvior of eh frm present in the fve 2 etween IWWS!IWWT nd to void n ggregtion isF his dt llows of estimting the level of tehnil e0ieny thnks to the disEggregted dt on griulturl tivitiesF henD to ssess the link etween deforesttion nd produtivityD two step method is implementedF sn the (rst stepD the tehnil e0ieny is estimted from stohsti prodution frontier model @eigner et lFD IWUUAF sn the seond stepD the estimted tehnil e0ieny is onsidered s determinnt of deforesttion in lnd use model following ghomitz 8 qry @IWWTA nd ghomitz 8 homs @PHHQAF sn this modelD the e'ets of the determinnts of lnd use re studied so tht n inrese in griulturl lnd is ssoited to deforesttionF his hpter is orgnized s followsF etion P rie)y desries the frzilin vegl emzon nd its historil kgroundF he dtD the stohsti prodution frontier modelD nd the lnd use model re disussed in etion QF etion R nlyzes the eonometri results nd is followed y summry nd onluding remrks in etion S whih disusses the min results nd tries to mke some explntions linked to the frzilin ontextF 6.2 Environmental eciency and economic eciency: the role of the institutional background he frzilin vegl emzon @fveA is n dministrtive re reted in IWSQ to redue the relevnt eonomiD demogrphi nd nturl heterogeneities in frzilX in PHHHD the fve hd PH million inhitnts out of IUH million frzilins in totl @soureX sfqiA on more thn hlf of the territoryD nd ontriuted to only T7 of the frzilin qh @in IWWSA 3 F hese heterogeneities were more importnt efore the implementtion of development poliies in the THsF por instneD the fve represented only IH7 of the totl popultion in IWVH ginst IQ7

in PHHUD nd S7 of the qh in IWVH ginst V7 in PHHVF his reltively fster development of the fve is minly result of regionl development poliiesF egionl development poliies hve minly onsisted of uilding rodsD oloniztionD nd lnd titling projets 4 F roweverD the regionl development poliy hs een very muh ritiized due to n importnt deforesttionF es onsequene of this poliyD some QS million h were deforested etween IWUH nd IWWSF sn the midEninetiesD nerly IH7 of the fve re ws deforestedD ompred to PFS7D in IWUSF huring this periodD ording to the frzilin xtionl snstitute of pe eserh @sxiD snstituto xionl de esquiss ispeiisAD the growth of deforesttion ws IVDHHH km 2 per yerD nd the verge nnul lnd lering ws etween IPDHHH nd ITDHHH km 2 F woreoverD the nnul re lered inresed from IVDPPT @in PHHHA to PUDQUW km 2 @in PHHRA ording to the sxi wheresD sine PHHSD the nnul surfe lered deresesX from IVDUSW @PHHSA to IIDPPR km 2 @PHHUAF frzilin regionl development poliy hs in)uened the eonomi ehvior of frmersF roweverD the question is not so muh whether this poliy hs inresed griulturl e0ieny ut rther how this poliy hs hnged onditionsD iFeFD how the opportunity ost ssoited to griulturl tivities hs een modi(edF fy the wyD eyond inresing deforesttion y oloniztion projetD rod networksD or infrstruture projetsD regionl development poliies 'et griulturl produtivity y in)uening griulturl moderniztionD the reltion etween griulturl inputs @eis 8 flnoD IWWUAD nd so the trdeEo' etween eonomi e0ienyD iFeFD produtivityD nd environmentl e0ienyD iFeFD the preservtion of forested plotsF everl hnnels n e highlighted to explin this e'etF por instneD improvements in mrket esE siilityD lower rurl wgesD or redution in the pries of griulturl inputs @suh s fertilizer nd redit vililityA modify the pro(tility of the griulturl option s well s the degree of sustitutilityGomplementrity of the inputsF hese hnges n enhne extensive shiftE ing ultivtion nd so deforesttionD euse griulturl tivities re more pro(tle thn onservtive forestry tivitiesF hough development poliies hve in)uened produtive e0ienyD two other spei( feE tures of the fve hve oviously shped the reltions etween eonomi nd environmentl e0ienyF pirstD forest lnd hs prtiulr legl sttusF eording to the IWVV frzilin gonstitution from the ttute of the vnd of IWTRD squttersD iFeFD frmers with no legl titlesD hve the right to settle on undeveloped puli or privte lnds @iFeFD unprodutive lnd or forest lndAD nd to mke privte exploittion of themF sn the frzilin seD though puli forest lnds re tully de jure stte propertyD they re de fto open ess resoures euse of lk or wekness of institutionl rrngements to enfore government regultions @pernE sideD PHHIAF wore preiselyD squttersD using puli lndD y performing griulturl tivities for t lest one yer n reeive right of usufrutD nd re le to get full property rights fter (ve yers of ontinuing ouptionF woreoverD squttersD exploiting privte lnds for (ve onseutive yers without legl opposition from lndownersD re le to otin forml propE erty titles @gleryD IWWQY erujo et lFD PHHWAF sn this seD forest lering nd ultivtion give frmers some lims to the lnd so tht deforesttion is viewed s n investment y frmers in open ess forest resouresF egriulturl lnds nd psture re less vulnerle to invsions y squtters thn forested lnds in the fve @elston et lFD PHHHAF sn onsequeneD for less e0ient frmerD lnd is the input reltively more villeD initing him to use the more unE dnt ftor @the lndAF his kind of prolem ould lso in)uene the ehvior of n e0ient frmer with no onstrint on using lor nd pitl inputsF re n tully inrese lnd use in order to improve his pro(tilityD given tht the nturl environment is less vluedD iFeFD he does not internlize the soil vlue of the forestD due to the spei( sttus of unprodutive lndD iFeFD forest lndF sn this seD more e0ieny ould inrese deforesttion euse lnd is omplement of lor nd pitlF elterntivelyD in the ontext of more vlued environmentD the internliztion of the soil vlue of the forest in frmers9 prodution deisions inreses the osts ssoited to the lering option so tht lnd is less usedD though lor nd pitl n e inresed for n e0ient frmerF hereforeD in this ontextD the intensive mrgin will e used efore the extensive one @engelsenD IWWWAF eondD nother importnt issue in the frzilin vegl emzon whih ould in)uene lnd use hoies nd so the trdeEo' etween eonomi e0ieny nd environmentl e0ieny is lnd onentrtion @lker 8 rommD IWWTY ereirD PHHQAF ntil IWWSD in the fveD lnd distriution relied minly on politil onnetions so thtD s notied y relfnd 8 vevine @PHHRD ppF PRUA lrge frms my hold lrge mounts of undeveloped lnd for speultionD s hedge ginst in)tion or for prestigeD nd therefore do not use it e0iently for prodution 5 F elterntivelyD ereir @PHHQA rgue tht smll frmers do not hve the right politil onnetions for quiring lndD so tht they must ultivte their plots in order to quire themF ereir @PHHQA rgue tht this sitution relies on the ft tht lnd in frzil hs trditionlly een not merely ftor of prodution ut rewrd for servie nd proximity to powerD s well s foundtion for the umultion nd mintenne of more power nd privilegeF he system of lnd llotion thus retes n uneven lnd distriution in the fve whihD in turnD indiretly 'ets lnd use hoies through tul frm sizes nd griulturl produtivityF o resumeD the frzilin seD hrterized y oth n open ess to forest resoures nd unprodutive privte plotsD nd lnd mrket imperfetionsD ould shpe nd explin the reltions etween produtive e0ieny nd environmentl e0ienyD iFeFD the preservtion of the forestF 6.3 Methodology and conceptual framework 6.3.1 Estimated technical eciency with a stochastic production frontier model ehnil e0ieny derives from prodution frontier under the hypothesis tht nonEoptiml use of prodution ftors y griulturl frmersD iFeFD n Eine0ieny @veiensteinD IWTTAD is the e'et of lor nd redit onstrints 6 F essuming tht frmer i uses inputs X to produe single or multiple output Y D prodution funtion n e written to represent prtiulr tehnologyX Y i = f (x i )D where f (x i ) is prodution frontierF yn the frontierD the frmer produes the mximum output for given set of inputs or uses the minimum set of inputs to produe given level of outputF 5 In 1995, President Fernando Enrique Cardoso (19952002) launched an agrarian reform, continued by President Luiz Inácio Lula da Silva since 2002. This reform consists in maintaining and stimulating a modern agricultural sector that nally produces for the best interests of the larger society, while using welfare programs, including land reform, to ameliorate the worst social eects of agricultural modernization and provide some relief to a conict-ridden countryside (Pereira, 2003, p.48). The policy's aim was to modernize the agricultural sector by allowing landless or small landowners to have or secure land.

6 Farm productivity can be generally decomposed into two elements: a dynamic and a static one. The rst element is related to technical progress and the second one to productive eciency. To analyze the rst element, it is necessary to have time series. The dataset does not allow us to have a temporal dimension so only the farm's productive eciency can be analyzed. In fact, the 1985 census could have been used to give a temporal dimension but the 1995 census was completely dierent from previous censuses (see Andersen et al. 2002, pp. 4547 for more details).

IUI sn stndrd miroeonomi theoryD there is no ine0ieny in the eonomy implying tht ll prodution funtions re optiml nd ll (rms produe t the frontierF fut if mrkets re imperfetD frmers n e pulled eneth the prodution frontierF his outputEoriented mesure of tehnil e0ieny @more output with the sme set of inputsA gives the tehnil e0ieny of frmer i s followsX

T E i (x, y) = [max φ : φy ≤ f (x i )] -1 , @TFIA
where φ is the mximum output expnsion with the set of inputs x i F his outputEoriented mesure of tehnil e0ieny is estimted under three uxiliry hyE pothesesF pirstlyD @TFIA is pplied to n eonometri model @uumhkr 8 vovellD PHHHD pFTRAX

Y i = f (X i ; β).e -U i , @TFPA where Y i is slr of outputD X i is vetor of inputs used y frmers i = 1, . . . , N D f (X i ; β)
is the prodution frontier7 nd β is vetor of tehnology prmeters to e estimtedF U i re nonEnegtive unoservle rndom vriles ssoited with tehnil ine0ieny whih follow n ritrry distriution8 F eondlyD stohsti prodution frontier is used so tht the error term hs two ompoE nentsX rndom shoks V i @not ttriuted to the reltionship etween inputs nd outputA nd n ine0ieny term U i @eigner et lFD IWUUY weeusen 8 vn den froekD IWUUAF iqF @TFPA eomes

Y i = f (X i ; β).e -U i .e V i ,
@TFQA where V i represent rndom shoks whih re ssumed to e independent nd identilly disE triuted rndom errors with norml distriution of zero men nd unknown vrineF nder tht hypothesisD frmer eneth the frontier is not totlly ine0ient euse ine0ienies n lso e the result of rndom shoks @suh s limti shoksAF ine T E i is n outputEoriented mesure of tehnil e0ienyD mesure of T E i isX

T E i = P rod obs P rod max = f (X i ; β).e -U i .e V i f (X i ; β).e V i = e -U i .
@TFRA ehnil e0ieny is then estimted using the stohsti frontier model given y @TFQA nd @TFRAF hirdlyD the prodution funtion is modeled using trnsendentl logrithmi @trnslogA spei(tion @hiewertD IWUIAF he trnslog spei(tion is preferred to the go!hougls form euse of its )exiility implying no restritions on oe0ient9s sustitutility @ftor sustitutility is equl to one in the go!hougls seA 9 F he generl form of the trditionl trnslog is s follows @ghristensen et lFD IWUIA 10 X

ln(Y i ) = β 0 + 4 j=1 β j ln(X ij ) + 1 2 4 j=1 4 k=1 β jk ln(X ji )ln(X ki ) -U i + V i ,
@TFSA where i = 1, . . . , N re the frmer unit oservtionsY j, k = 1, 2, . . . , 4 re the pplied inputsY ln(Y i ) is the logrithm of the output of frmer iY ln(X ij ) is the logrithm of the j th input pplied of the i th individulY nd β j , β jk re prmeters to e estimted 11 F he (nl empiril model estimted in the trnslog se isX

Output i,c = β 0 + β 1 .Labor i,c + β 2 .Land i,c + β 3 .Livestock i,c + β 4 .P urchased i,c +β 5 .Labor 2 i,c + • • • + β 9 .Labor i,c * Land i,k + • • • + λ -U i,c + V i,c , (6.6) 
whih represents the reltionship etween the output nd inputs of frmer i in ounty c nd where λ is stte (xed e'et to ontrol for ommon fetures shred y frmers in the sme stte @lnd qulityD limteD poliyF F F A 12 F he output is n ggregted output vrile from niml prodution @ttleD hikensF F F AD to rop prodution @soyenD ornD o'eeF F F A nd plnt prodution @forestryD hortiultureF F F AF st is the gross vlue of griulturl output @for more detils see TFeFIA 13 F pour inputs re tken into ount @see the desriptive sttistis in le TFSD pFIVUD nd TFeFI for vor nd vivestok inputsAF vor inludes ll the persons who work on the frmF here re oth fmily nd hired lor nd ll re mesured in fullEtime equivlent unitsF vivestok is the stok of nimls in ttle equivlentsF vnd represents the totl re @in hetresA of the frmF ell kinds of lnd re ggregtedX ropsD pstureD produtive lnd tht ws not eing used @fllowAD ut lso lnd whih ws not used for griulturl purposes @forestD woodlndD nd useless lndAF urhsed inputs re expenditures on feed nd mediine for nimlsD fertilizersD hemils @suh s pestiides nd heriidesAD seedsD nd fuels 14 F pinllyD the mximum likelihood estimtor is used to estimte the tehnil e0ieny oth under hlfEnormlly distriuted e0ieny nd under n exponentilly distriuted one 15 F woreE overD there ould e proximity e'ets in suh survey dt implying orreltions etween frmers9 ehviors within the sme reF husD error terms my e sptilly orreltedD so tht the oE e0ients my e isedF o void thisD the error terms re ootstrpped @PHH replitionsA @ooldridgeD PHHPD pF QUVEQUWAF 10 A negative sign is used in order to show that the term -U i represents the dierence between the best ecient farm (on the frontier) and the observed farm.

11 Similarity conditions are imposed, i.e., β jk = β kj . Moreover, the production frontier requires monotonicity (rst derivatives, i.e., elasticities between 0 and 1 with respect to all inputs) and concavity (second derivatives negatives). These assumptions should be checked a posteriori by using the estimated parameters for each data point.

12 County xed eects would have been a better way to control for common factors but the estimation of the stochastic frontier model does not work with too many variables.

13 This is not the added value but the output because intermediary inputs are used in the model.

14 The number of tractors (in equivalent 75 hp) had been introduced but then removed since it does not respect theoretical assumptions of monotonicity and concavity. However, the results do not change with this input. Results available upon request.

15 Estimations are made using Stata 10 and the command frontier. IUQ 6.3.2 A land use based deforestation model he nlysis of deforesttion is done following lnd onversion model @ghomitz 8 qryD IWWTAF he si ssumption of this model is tht eh frmer llotes their plot either to n griulturl tivity or leves it unleredD iFeFD under forestF hereforeD the use my e griulturl @nnul or periEnnul hrvestD livestokD fllowD or plnted forestA or nturl @the lnd remins nturlD iFeFD nturl forest or nturl pstureAF nder tht hypothesisD the propensity to ler lndD iFeFD the proportion of deforested lnd @pAD depends on the potentil pro(ts @π(X)A per hetre from onverting nturl lnd to griE ulturl useF he potentil pro(t depends on XD vetor of frm level explntory vrilesF he following eqution is the redued form of the model whih is estimted using oit estimtor @ghomitz 8 qryD IWWTY holis et lFD PHHUAX

p * i,c = αX i,c + ϑ i,c , @TFUA
where p * i,c is ltent vrileX the propensity to onvert nturl lnd into griulturl ones for frmer i in ounty c explined y X i,c D set of explntory vriles in)uening the potentil pro(tF α = (α 1 . . . α k ) is vetor of unknown prmeters nd ϑ i,c is the error termF he dependent vrile is ltentD iFeFD nnot e oserved for p * i,c < 0D so we hve16 X

p i,c = 0 if p * i,c ≤ 0 p i,c = p * i,c otherwise,
where p i,c is the oserved dependent vrileF pinllyD the estimted model is

p i,c = α 0 + α 1 T E i,c + α 2 T E 2 i,c + α 3 Size i,c + α k X k i,c + ε i,c , @TFVA
where the oserved dependent vrileD p i,c D is the griulturl lnd rtio of frmer i in ounty c de(ned s the rtio etween griulturl lnd uses @ropsD ttleD plnted pstureD short fllowA nd ll lnd usesF hen p i,c equls ID the frmer uses ll the lnd for griultureF T E is the tehnil e0ieny estimted from the stohsti prodution frontier modelF ize represents the verge size of eh individul frm in the representtive frmF st is oded vrile de(ned in the le TFQD pFIVT 17 F X is set of ovrites @see the desriptive sttistis in le TFSD pFIVUAX lnd tenure @owners @TP7AD shreroppers @PT7AD renters @W7A nd oupnts @Q7AD see le TFRD pFIVT for more detilsAD output omposition @periEnnul ropsD nnul ropsD plnt produtionD nimlsF F F AD puli goods @oopertiveD (nningD tehnil ssistneD nd eletriityA nd the lst tegory fouses on tehnology @rti(il insemintionD irrigtionD soil onservtionF F F AF his lst tegory llows of ontrolling for some redit nd pitl mrket imperfetionsF he e'et of T E on griulturl lnd uses hs not een unmiguously estlished in the litertureF st is often onluded tht intensive frms deforest less tht extensive onesF roweverD in the frzilin seD even n e0ient frm ould exploit t the extensive mrgin efore the intensive mrginF hereyD more e0ient griulturl unit deforests more thn less e0ient oneF reneD T E ould inrese the rtio of griulturl useD iFeFD α 1 ould e positiveF roweverD if the sign is negtive @other things equlD inluding griulturl lndAD it is expeted tht inresing e0ieny urtils deforesttionF sn other wordsD n ine0ient frm would hve n extensive produtionF woreoverD the reltionship etween tehnil e0ieny nd deforesttion my e UEshpe in the frzilin ontext hrterized y de fto open essed unprodutive privte plots nd forested lndX iA poorly e0ient frm ompenstes for these ine0ienies y inresing the reltively more undnt ftorD iFeFD lndY iiA more e0ient frmer ould use this e0ieny to invest nd quire new lndF his nonEliner e'et is introdued with the term T E i squredF e positive α 2 indues UEshped e'et nd therefore strong e'et on deforesttion oth when e0ieny @ine0ienyA is low @highA nd high @lowAF sn this seD the relevnt question is tully to know whether n e0ient frmer with n intensive prodution will stop expnsion or elerte deforesttion @engelsen 8 uimowitzD PHHIA nd so whether extensive mrginsD when they existD re exploited efore turning to intensive mrginsF his kind of sitution ould our in the frzilin se hrterized y n openly essed forest lnd s well s unprodutive lnd in whih n inrese in griulturl tehnil e0ieny enhnes griulture expnsionD iFeFD deforesttion @engelsenD IWWWAF emong the ontrol vrilesD the e'et of frm size ould e expeted to e negtive in the frzilin ontextF sndeedD smll frmers ould hve high disount rte whih indues them to use more lnd 18 F egriulturl produers use the most undnt ftor if they re reltively more onstrined in the use of other ftors @foserupD IWTSY engelsen 8 uimowitzD PHHIAF woreoverD nother interesting explntion of this negtive e'et ould e found in the spei( frzilin ontext of n uneven lnd distriution driven y the politil sheme @ereirD PHHQY endersen et lFD PHHPAF sn ftD lrge frmers n reeive lnd from the stte without pying for itD then they reeive (sl inentives to produeD ut they produe nything nd they simply hold the lnd without pying for it @ereirD PHHQD pFSTAF sn this ontextD smll frmers hve to quire lnd titles y developing the lndD living on itD nd ultivting it @endersen et lFD PHHPD pFQPAF roweverD there is nother importnt issue onerning lnd qulity whih ould 'et oth tehnil e0ieny nd the frmer9s hoies of how muh to deforestF o ontrol for lnd qulityD the propensity for frmer to use irrigtion nd onservtionD whih ould indiretly e orrelted with lnd qulityD is usedF gounty (xed e'ets lso llow of ontrolling for thisD sine lnd qulity is more sptil feture shred etween frmers in the sme re @hereD the ountyAF woreoverD ounty (xed e'ets re lso introdued in order to ontrol for trnsporttion ostsD limte fetures @for instneD preipittion levelsAD nd the undne of lndD whih n di'er for frmers due to their sptil lotionF pinllyD two sttistil prolems rise in the estimtion of these lnd use determinntsX sptil orreltion nd generted regressor isF pirstlyD sptil orreltions ould emerge in suh survey dt nlysis @hetonD IWWUAF sndeedD households in single luster @for exmple the ountyA live ner one notherD nd re often interviewed t the sme time @survey tems re often in one ounty t the sme timeAF woreoverD frmers in the sme ounty re engged in omprle griulturl tivities euse of omprle soil qulitiesD pestsD wether e'etsD nd so onF istimtes re thus lile to this sptil orreltionX ine0ient estimtion my e suspetedF e lustering pproh llows of onsidering tht ll frmers in the sme ounty re sptilly orreltedF oD this llows of deling with the similrity etween people within the sme luster @muniiplityAF sn dditionD ounty (xed e'ets re usedF eondlyD the use of the estimted tehnil e0ieny retes potentil generted regressor is whih ould downwrd is the stndrd errors estimtedF roweverD gn @IWVRA @heorem UD pFPQQA 18 These farmers do not take into account the negative long term eects of an extensive land use on productivity.
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shows tht estimtes of the vrine of the residuls usedD suh s the regressor @here tehnil e0ienyAD re orretD iFeFD the stndrd errors of tehnil e0ieny re e0ient 19 F 6.3.3 The dataset he dtset omes from the genso egropeuário tht ws onduted etween IWWS nd IWWT y the frzilin snstitute of qeogrphy nd ttistis @sfqiEsnstituto frsileiro de qeogr( e isttístiAF he ensus overs the vegl emzon mde up of ll the sttes in the xorthern region of frzil plus prts of the sttes of wrnhão nd wto qrossoF roweverD though some sttes re fully overed y tropil forest @suh s emzons nd ereA nd others re prtilly overed y tropil woods @wto qrosso nd wrnhãoAD every griulturl onversion of nturl re is onsidered s deforesttion 20 F hough there is not the sme impt in terms of lered treesD there is the sme onsequenes in terms of iodiversity euse trnsitionl res re just s vlule s the dense forest in terms of oth iodiversity nd iomss reord stored @endersen et lFD PHHPD pFIPEIQAF he dtset onsists of representtive frms estlished t the ounty level nd of whih the hrteristis vry ording to size @IS lssesA nd lnd tenure @ownerD shreropperD renterD or oupntAF wore preiselyD ll frms hving oth the sme size nd the sme lnd tenureD nd eing loted in the sme ountyD re grouped togetherF he onstrution of representtive frms redues the totl numer of frms from VWQDIPW to IRDUPRF 6.4 Results 6.4.1 Technical eciency estimation he (rst prt of the study onerns the eonometri estimtion of tehnil e0ieny with trnslog spei(tionF sn order to use tehnil e0ieny in the lnd use modelD two ssumptions hve to e ful(lledF he (rst one relies on the relevne of the model nd the seond one on the signi(ne of tehnil e0ienyF pirstD the model hs to e relevntF reneD the theoretil onsisteny of the estimted e0ieny model is heked y verifying tht the mrginl produts re positive nd deresing @monotoniityAF sn other wordsD if these theoretil riteri re jointly empirilly vlidtedD then the otined e0ieny estimtes re onsistent with miroeonomi theory nd n e used s determinnts in the lnd use modelF es the oe0ients of the trnslog funtionl form do not llow of ny diret interprettion of the mgnitude nd signi(ne of individul output elstiitiesD the ltter were omputed for ll inputs t the smple men @from the oe0ients of olumn TA 21 F frzilin griulturl prodution depends more strongly on purhsed inputs @HFTSA nd lor @HFQWAF hese (ndings suggest tht e0ieny gins re most likely with respet 19 Two conditions are necessary: i) the residuals of the two equations have to be independent, and ii) the predicted variable in the rst equation has not to be used (here the predicted output). 20 For instance, a farm in Mato Grosso which converts a savannah area into an agricultural area has the same impact on deforestation that a farm in Acre which converts a tropical forest area into an agricultural area.

21 The coecients estimated in the translog specication are not the input's elasticity and so the result cannot be easily interpreted as in the constant-elasticity CobbDouglas case. The elasticities of mean output with respect to the j th input variable is calculated at the means of the log of the input variable and their second order coecients as follows: δlnY δX j = β j + 2.β jj lnX j + Σ 4 j =k β jk lnX k .

(6.9)

IUT to purhsed inputs nd lor 22 F woreoverD the model seems to e orretly spei(ed euse the returns to sle re positive @in ll spei(tionsA 23 nd the ondition of monotoniity seems to e ful(lled 24 F hereyD the prodution tehnology nd inputs used re relevnt to estimte tehnil e0ienyF eondD tehnil e0ieny is signi(nt in ll regressionsD suggesting tht the trnslog stohsti prodution frontier seems to e relevnt to estimte tehnil e0ieny nd so for use in the lnd use modelF roweverD s roustness hekD two di'erent distriutions for e0ieny re used whih ould generte heterogeneities in the estimtion of tehnil e0E ienyF sndeedD the shre of hlfEnormlly distriuted e0ieny in the rndom devition is more importnt thn the shre of n exponentilly distriuted one nd the verge is lower for hlfEnormlly distriuted e0ieny @HFSTA thn for n exponentilly distriuted one @HFTTAF reneD the hoie of the estimted e0ieny ould in)uene the results in the lnd use modelF husD to del with this heterogeneity nd hoose etween hlfEnormlly distriuted e0ieny nd n exponentilly distriuted oneD permn9s rnk orreltion oe0ients nd mesures for ompring mximum likelihood models re usedF pirstD permn9s oe0ient etween the two possiilities of the distriution of e0ieny is HFWW suggesting smll di'erenes etween the two estimted tehnil e0ieniesF eondD from oth the ekike snformtion griterion @esgA nd the fyesin snformtion griterion @fsgAD the exponentil distriution is preferred to the hlfEnorml one in ll spei(tions 25 F 6.4.2 Land use determinants his susetion presents the results for the e'et of eonomi e0ienyD iFeFD tehnil e0ienyD on environmentl e0ienyD iFeFD nturl lnd onversion t the frm levelF fefore turning to the presenttion of the min resultsD the potentil endogeneity of tehnil e0ieny due to the potentil simultneity etween tehnil e0ieny nd the propensity of lnd lering is disE ussedF etullyD the frmer9s propensity for lering lnd ould e determined simultneously with the frmer9s hoie of tehnologies nd inputsF por instneD frmer ould e ine0ient euse he does not use ll his ville lndsD or n e0ient frmer produes e0iently due to his reltively etter lnd usesF roweverD this sitution is not ovious euse tehnil efE (ieny does not imply higher lnd use ut etter omintion of eh input to produe more 26 F hespite this explntionD permn9s rnk orreltion tests etween the residues nd tehnil e0ieny re presented @see le TFPA for eh regressionF sn ll ses @exept in the (rst olumn without non lineritiesAD the two vriles re unorreltedF reneD the prolem of endogeneity should not hnge the resultsF he (rst olumn shows the liner e'et of tehnil e0ieny tht follows n exponentil lwF ehnil e0ieny hs positive nd signi(nt e'et so tht more e0ient frms onvert more nturl res into griulturl lndF he seond olumn shows nonEliner e'et of e0ieny ut without ounty (xed e'ets to test the hypothesis of the undne of lndF i0ieny squred hs positive nd signi(nt oe0ient t the one perent level nd the dditive term of tehnil e0ieny is negtiveD implying UEshped e'et of tehnil e0ieny on griulturl lnd useF woreoverD these results rise without ounty (xed e'ets suggesting tht griulturl onversion is not driven y ounty (xed e'ets nd so not y nturl res surrounding frmsF husD the undne of the stok of nturl lnd does not seem to ondition the e'et of tehnil e0ieny on griulturl expnsionF he third olumn is the preferred spei(tion nd onsiders nonEliner e'et of e0ieny with ounty (xed e'etsF he UEshped e'et of tehnil e0ieny remins roustF e one perent inrese in e0ieny indues n inrese of nerly HFHP7 in the griulturl lnd rtio 27 F woreoverD n inrese of IH7 in the men e0ieny @from HFTT to HFUQA implies n inrese of nerly HFVT7 in the griulturl rtio 28 F purtherD the reversl point is otined for n e0ieny of HFTI suggesting n optiml e0E ieny to redue griulturl lnd rtio 29 F woreoverD only PS7 of frms hve n e0ieny lower thn HFTIF husD mny frms re on the sendnt slope implying tht tehnil e0ieny indues more griulturl onversion of nturl resF sn olumn RD hlfEnormlly distriuted tehnil e0ieny is introduedF he UEshped e'et of e0ieny remins signi(ntF pinllyD in ll regressionsD frm size hs negtive nd signi(nt e'et suggesting tht smll frms onvert more nturl lnd into griulturl lnd thn do lrge frmsF sn olumn QD for instneD one stndrd devition verge inrese in frm size dereses the griulturl lnd rtio y HFHQF mll frms hve tully more onstrints thn lrge onesD initing them to use the reltively more undnt ftor @lndAF wore preiselyD smll frmer ould hve high disount rte pushing them to fvor short term tivities @foserupD IWTSY engelsen 8 uimowitzD PHHIAF he uneven lnd distriution in the fve ould prtiulrly well explin this result @ereirD PHHQY endersen et lFD PHHPAF mll frmers do not hve not the right politil onnetions for quiring lndD so tht they must ultivte their plots in order to quire them 30 F enother explntion relies on the prolem of de fto openly essed unprodutive privte lnd whih ould inite smll frmers to onvert their unprodutive lndD iFeFD nturl lndD into griulturl plots in order to reinfore their rightsF fesidesD rentersD shreroppersD nd illegl oupnts onvert more nturl lnd thn ownE ersF his result implies tht property rights llow of reduing deforesttionD iFeFD n owner is more likely to implement more long term tivities @wendelsohnD IWWRAF st is lso found tht temporry rops @soyensA nd ttle tivities re the two min types of prodution whih inrese griulturl lnd onversion @gvigliErrrisD PHHSAF vstlyD the sttus of eing oopE ertive nd the funds reeived y frmers re found to redue griulturl pressure on nturl lnd @wrgulisD PHHQAF 6.5 Summary and concluding remarks he im of this hpter is to study the trdeEo' etween griulturl e0ieny nd enviE ronmentl e0ieny y ssessing the e'et of frm tehnil e0ieny on deforesttion using ensusEtrtElevel dt from the genso egropeurio IWWS!WTF his ensus llows us to nlyze the ehvior of eh frm present in the vegl emzon etween IWWS!IWWTF e two step pE proh is implemented to ssess this linkF he (rst one is to estimte tehnil e0ieny with stohsti prodution frontier model nd the seond one is to use this estimted e0ieny in lnd use model in order to study the determinnts of deforesttionD de(ned s griulturl lnd rtioD t the frm levelF he results suggest tht tehnil e0ieny hs UEshped e'et on griulturl lnd onE versionX less nd more e0ient frms oth onvert more nturl res into griulturl lndF yn the one hndD less e0ient frms hve reltively more lor nd redit onstrints due to the ft tht lnd is more ville in the fve ontext in whih forest lnd nd unproduE tive plots re openly essedD nd so re more inited to use the more undnt ftor @the lndAF por those frmersD lnd inputs re sustitutes for the other reltively more onstrined inputs to extend produtionF yn the other hndD the more e0ient frms hve fewer onE strintsF hey ould use more optimlly lor nd pitlD initing them to use more lnd in low vlued environmentF por e0ient frmersD lnd is omplementry to lor nd pitlF woreoverD the reversl point is found to e n e0ieny rnging from TI7 ut less thn PS7 of frzilin frmers in vegl emzon hd tehnil e0ieny lower thn TI7 in IWWS!WTF husD the mjority of frms re on the sendnt slope implying tht frzilin frmers onvert more nturl lnd into griulturl plots when their e0ieny inresesF his result ould e explined y the poor environmentl vlution of frzilin tropil forest lndD resulting in lk of internliztion of the soil vlue of forested lnd into frmers9 prodution deisionsD nd the prolem of de fto openly essed unprodutive privte lnds whih pushes frmers to exploit their extensive mrgins efore their intensive ones @engelsenD IWWWAF yverllD the poor environmentl vlutionD the uneven lnd distriution in the fveD nd the prolem of de fto openly essed forest lnd nd unprodutive privte plotsD minly explin

the UEshped e'et of tehnil e0ieny on the onversion of nturl lnd into griulturl plotsF sn this senseD n importnt improvement would e to use the new ensus PHHS!PHHT of sfqiF st would e interesting to hve informtion on griulturl tivities fter evnç frsil to study if this development poliyD onduted fter the IWWS ensusD hs llowed of improving the environmentl vlution of frzilin tropil forest s well s whether grrin reformsD implemented fter IWWS in the regionl development poliyD hve ontriuted to redue lnd onentrtion 31 F Bibliography eignerD hFD vovellD gF eF uFD 8 hmidtD F @IWUUAF pormultion nd estimtion of stohsti frontier prodution funtion modelsF tournl of ionometrisD T@IAD PI!QUF 31 Recently, Brazil's climate change plan, adopted in 2008 and implemented in 2009 by President Lula, at- tempted to reduce global warming by stimulating high eciency, maintaining a high proportion of renewable energy in electricity production, encouraging the use of biofuels in the transportation sector, and reducing deforestation. In this last issue, the goal is to drastically downsize illegal deforestation and then to eliminate the net forest loss in 2015 (a tree planted for a tree cut). This plan inuences obviously on farmers' production decisions but neither the 2006 census or the 1995 census could be used to study this issue. IUW elstonD vFD viepD qFD 8 wuellerD fF @PHHHAF vnd reform poliiesD the soures of violent onE )itD nd implitions for deforesttion in the frzilin emzonF tournl of invironmentl ionomis nd wngementD QW@PAD ITP!IVVF endersenD vF iFD qrngerD gF F tFD eisD iF tFD einholdD hFD 8 underD F @PHHPAF he dyE nmis of deforesttion nd eonomi growth in the rzilin mzonF gmridge niversity ressF engelsenD eF @IWWWAF egriulturl expnsion nd deforesttionX modelling the impt of populE tionD mrket fores nd property rightsF tournl of hevelopment ionomisD SV@IAD IVS!PIVF engelsenD eFD 8 uimowitzD hF @PHHIAF egriulturl ehnologies nd ropil heforesttionF gef snterntionlD llingfordF erujoD gFD fonjenD gF eFD gomesD tFEvFD wotelD F gFD 8 eisD iF tF @PHHWAF roperty rights nd deforesttion in the rzilin mzonF iologil ionomisD TV@VEWAD PRTI!PRTVF foserupD iF @IWTSAF he gonditions for egriulturl qrowthX the ionomis of egrrin ghnge under opultion ressureF qeorge ellen nd nwin vhF frowderD tF yFD edlowskiD wF eFD 8 ummersD F wF @PHHRAF vnd use ptterns in the rzilin mzonX gomprtive frmElevel evidene from rondôniF rumn iologyD QP@PAD IWU!PPRF fulteD iF rFD hmniD FD 8 vopezD F @PHHUAF yn the gins of ommitting to ine0ienyX gorE ruptionD deforesttion nd low lnd produtivity in ltin meriF tournl of invironmentl ionomis nd wngementD SR@QAD PUU!PWSF gvigliErrrisD tF @PHHSAF gttle umultion nd lnd use intensi(tion y households in the rzilin mzonF egriulturl nd esoure ionomis eviewD QR@PAD IRS!ITPF ghomitzD uF wFD 8 qryD hF eF @IWWTAF odsD lnd useD nd deforesttionX e sptil model pplied to elizeF he orld fnk ionomi eviewD IHD RVU!SIPF ghomitzD uF wFD 8 homsD F F @PHHQAF heterminnts of lnd use in mzôniX e (neEsle sptil nlysisF emerin tournl of egriulturl ionomisD VS@RAD IHIT!IHPVF ghristensenD vF FD torgensonD hF FD 8 vuD vF tF @IWUIAF gonjugte dulity nd the trnE sendentl logrithmi funtionF ionometriD QW@RAF gleryD hF @IWWQAF efter the frontierX rolems with politil eonomy in the modern rzilin mzonF tournl of vtin emerin tudiesD PS@PAD ppF QQI!QRWF hetonD eF @IWWUAF he enlysis of rousehold urveyF shingtonD hFgFX tohns ropkins niversity ress for the orld fnkF hiewertD F iF @IWUIAF en pplition of the shephrd dulity theoremX e generlized leontief prodution funtionF he tournl of olitil ionomyD UW@QAD RVI!SHUF holisD pFD whnielD tF wFD eeterD vF hFD 8 tollyD gF wF @PHHUAF vnd tenureD popultion pressureD nd deforesttion in ritiX he se of poret des ins eserveF tournl of porest ionomisD IQ@RAD PUU!PVWF pernsideD F @PHHIAF vndEtenure issues s ftors in environmentl destrution in rzilin mzoniX he se of southern práF orld hevelopmentD PW@VAD IQTI!IQUPF IVH pussD wFD 8 wpddenD hF vF @IWUVAF D rodution ionomisX e hul epproh to heory nd epplitions olume sX he heory of rodutionF xorthErollnd ulishing gompnyF qodoyD FD yxeillD uFD qro'D FD uostishkD FD gusD eFD hemmerD tFD wweeneyD uFD yvermnD tFD ilkieD hFD frokwD xFD 8 wrtinezD wF @IWWUAF rousehold determinnts of deforesttion y emerindins in rondursF orld hevelopmentD PS@TAD WUU!WVUF relfndD F wFD 8 vevineD iF F @PHHRAF prm size nd the determinnts of produtive e0ieny in the rzilin enterEwestF egriulturl ionomisD QI@PEQAD PRI!PRWF tonesD hFD hleD FD feuhmpD tFD edlowskiD wFD 8 yneillD F @IWWSAF prming in ondoniF esoure nd inergy ionomisD IU@PAD ISS!IVVF ueilD eFD firnerD FD 8 ellerD wF @PHHUAF tility of ropil inforest wrginsD hpF otentils to redue deforesttion y enhning the tehnil e0ieny of rop prodution in forest mrgin resD @ppF QVW!RIRAF pringer ferlin reidelergF uumhkrD F gFD 8 vovellD gF uF @PHHHAF tohsti prontier enlysisF gmridgeX gmridge niversity ressF veiensteinD rF @IWTTAF ellotive e0ieny vsF xEe0ienyF emerin ionomi eviewD ST@QAD QWP!RISF wrgulisD F @PHHQAF guses of deforesttion of the rzilin mzonF orld fnk orking perD PPF wurryD eF @IVSHAF ristoire des qrndes porêts de l qule et de l l9enienne prneD préédée de reherhes sur l9ristoire des porêts de l9engleterreF veleuxD risF weeusenD FD 8 vn den froekD tF @IWUUAF i0ieny estimtion from oEdougls prodution funtions with omposed errorF snterntionl ionomi eviewD IV@PAD RQS!RRRF wendelsohnD F @IWWRAF roperty rights nd tropil deforesttionF yxford ionomi persD RTD USH!STF ytsukiD FD rrdieD sFD 8 eisD iF @PHHPAF he implition of property rights for joint griultureE timer produtivity in the frzilin emzonF invironment nd hevelopment ionomisD U@rt PAD PWW!QPQF heoD F @PHHWAF egrrin reform in the rzilin mzonX sts implitions for lnd distriE ution nd deforesttionF orld hevelopmentD QU@VAD IQQU!IQRUF heoD F @PHHWAF mllholder livelihoodsD welth nd deforesttion in the estern mzonF rumn iologyD QU@IAD PU!RIF gnD eF @IWVRAF ionometri issues in the nlysis of regressions with generted regressorsF snterntionl ionomi eviewD PS@IAD PPI!PRUF ereirD eF @PHHQAF frzil9s grrin reformX hemorti innovtion or oligrhi exlusion reduxc vtin emerin olitis nd oietyD RS@PAD RI!TSF erzD F qFD 8 lkerD F F @PHHPAF rousehold life yles nd seondry forest over mong smll frm olonists in the mzonF orld hevelopmentD QH@TAD IHHW!IHPUF IVI f'D eF F @IWWWAF ht drives deforesttion in the rzilin mzonc evidene from stellite nd soioeonomi dtF tournl of invironmentl ionomis nd wngementD QU@IAD PT!RQF eisD iFD 8 flnoD pF @IWWUAF he uses of rzilin mzon deforesttionF orking per sieGhsiF lkerD FD 8 rommD eF uF yF @IWWTAF vnd use nd lnd over dynmis in the rzilin mzonX n overviewF iologil ionomisD IV@IAD TU!VHF ooldridgeD tF wF @PHHPAF ionometri enlysis of gross etion nd nel htF he ws ressD gmridgeD wsshusettsF IVP 6.6 Tables of results le TFIX istimtion of tehnil e0ieny @iA with the trnslog spei(tion Output variable he output vrile is de(ned s niml produtionD rop produtionD nd plnt produtionF eniml prodution is n ggregted vlue of the prodution of ttleD pigsD hikensD horsesD sheep nd gotsD nd other nimlsF roweverD the vlue of the purhse of nimls @minly ttleD pigsD nd hikensA is deduted to re)et the ft tht these nimls n lso e soure of inputs nd not e reognized s produed vlueF grop prodution is divided etween temporry prodution suh s whet nd soyens @VS7A nd permnent prodution suh s o'ee nd nns @IS7AF lnt prodution inludes forestry @IH7AD plnts @hortiultureD IP7A nd ll produtive plnt extrtions @UV7AF he output of eh frm is represented in reis nd trnsformed into logrithmF

Labor variable his vrile inludes ll the persons who worked in the frm during the ensusF here were oth fmily nd hired lor nd ll were mesured in fullEtime equivlent unitsF e reorded hild under IR yers s hlf of n dult nd person in temporry employment s three qurters of permnent workerF ermnent employees over IR yers were reorded s n dult fmily memer working full time in the frmF pinllyD hild @under IRA working temporrily in the frm reeived doule weight @QV7 @HFUSBHFSA of permnent workerAF his vrile ws then logrithmilly trnsformedF

Livestock variable he livestok in ttle equivlents is usedF e ggregted livestok from the reltive pries of eh type of nimlD lulted from the dtse on the movements of purhses nd sles of nimlsF por eh type of nimlD weighting ftor ws omputed s the rtio etween the prie of hed of tht niml nd the prie of hed of ttle @s refereneAF por exmpleD given tht the prie of horse nd the prie of ttle hed were respetively PRVFR reis nd IWHFVV reisD the weighting ftor ws HFUU for horse @SFIVX pigsD PHWFUTX hikensD WFPIX sheep nd gotsAF henD the stok of eh niml ws multiplied y its weighting ftor nd then eh stok ws dded in order to hve the livestok vrile in ttle equivlents @nd then its logrithm ws tkenAF IVS Ecological scal incentives and spatial strategic interactions * 7.1 Introduction hevelopment oliies implemented in frzil from the lte TH9s to the mid VH9s were onsidered s very ggressive with little regrd to the environmentF roweverD the growing interest of the interntionl ommunity for environmentl prolems nd the worsening of the eonomi sitution in frzil led to hnge in this in the lte VH9s @endersen et lFD PHHPAF sndeedD severl progrms sprng up with the purpose of promoting sustinle development @see peres 8 d wott @PHHRA on wter mngementAF his hnge ws of the utmost importne sine frzil is reognized s mjor reserve of forests nd iodiversityF wyers et lF @PHHHA point out tht frzil is estimted to host oneEsixth of the endemi plnt speies of the irthD to ite ut just one exmpleF emong the progrms developed to promote sustinle developmentD the sgwEiologio or sgwEi @4smposto sore girulão de werdoris e ervios E eológio4 or 4iologil vlue dded tx4A is of prtiulr interestF st is (sl trnsfer mehnism implemented in order to promote lnd onservtion t the lol levelF st is not only designed for emzonin sttes 1 ut lso ims t proteting etlnti forestsD thretened y frgmenttion @see frooks 8 flmford @IWWTAD frooks et lF @IWWWA or ütz et lF @PHIIA for exmpleAF he sgwEi is n intergovernmentl (sl trnsfer from stte to muniiplitiesD used tody in out hlf of the frzilin sttesF st rewrds muniiplities for the retion of proteted res @nmely onservtion unitsD gsA nd wtershed reservesF yne reson for its implementtion ws the demnd from muniiplities hosting federl or stte mnged proteted res to e ompensted for the opportunity ost of providing this puli goodF et it lso ims to t s n inentive to rete new proteted resF ine its implementtion in the erly WH9sD the sgwEi is rel suess in terms of gs retionF sn PHHHD the res under protetion hd lredy inresed y TPFR7 in the tte of wins qeris nd y ITS7 in the tte of rná @wy et lFD PHHPAF woreoverD the mehnism hs two interesting feturesF st is implemented @IA without externl soure of (nning @the funds redistriuted re olleted from goods nd servies tx in the onerned tteAD nd @PA t very low trnstion ostsF his wyD it hs een limed tht the sgwEi ould e n lterntive to other instruments suh s pollution permits or pigovin txesD notly for the implementtion of ommitments in interntionl environmentl greements @see prley et lF @PHIHAAF hespite ttrtivenessD very few studies hve een rried out on the sgwEiF qriegEqrn @PHHHA nlyzes whih muniiplities re etter o' with the sgwEi reformF he (nds mixed evideneF he points out tht until PHHHD only TH7 of the muniiplities of ondoni nd wins qeris with proteted res ene(ted from the introdution of the sgwEiologioF purthermoreD wy et lF @PHHPA provide some interesting tte level sttistis for the rná nd wins qeris sttes s well s severl inspiring se studies 2 F pinllyD ing @PHHVA highlights the ppel of the sgwEi y providing ler desription of the mehnism long with trend nd mro level sttistis on the retion of gs in the three sttes mentioned oveF roweverD lthough these three studies re informtive nd highlight the strengths of the sgwEiD no one questioned the e0ieny of the mehnismF etD the sgwEi is deentrlized poliyD nd s stted y ytes 8 ortney @PHHQAD the e0ieny of deentrlized poliy implies the sene of intertions etween gentsF roweverD s we will see in our theoretil prtD there re severl resons for expeting muniiplities to in)uene eh other when deiding to rete gs or not nd tht there is risk of re to the ottomD iFeFD ompetition etween ounties 3 to ttrt eonomi gents whih leds to the settingEup of lx environmentl stndrdsF hereforeD the im of this hpter is to investigte whether or not there re intertions etween muniiplities when they set the propensity of their lnds under protetionF e olE leted dt on the sgwEi for QWW muniiplities of the stte of rná from PHHH to PHIHF his stte onstitutes therefore se of primry interest euse it ws the (rst to dopt the onsidered mehnism in IWWI nd pioneer y introduing qulityEweighting ftor for the redistriution of the sgwEiF he ontriutions of this hpter re diverseF e uild new dtse thnks to the reports relesed y the se @snstituto emientl do rnáAF e dpt lndEuse model from ghomitz 8 qry @IWWTA to the prolemti of setting side lnds for protetion nd ssess its vlidity through the yesin sptil toit estimtor proposed y vege @IWWWA nd vege 8 e @PHHWAF he sptil fyesin toit model llows us to test the presene of intertions etween muniiplities in their onservtion deisionsF xegtive sptil intertions etween muniiplities re foundD suggesting tht the pro(tility hypothesis pplies nd tht onservtion ehvior re strtegi sustitutesF he hpter is orgnized s followsF etion P provides review of literture nd ples this 2 They interviewed several mayors, asking them why they used the ICMS-E mechanism.

3 The terms county and municipalities will be used indistinctively in the rest of the chapter.
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hpter t the frontier of the literture on iA the provision of puli goodsD iiA the environmentl federlism nd iiiA the lnd use motivtionsF etion P lso explins how this hpter di'ers from previous works on the sgwEiF etion Q disusses the ontext in whih the sgwEi ws implemented in the frzilin stte of rnáF etion R presents the theoretil lnd use model nd estimtion strtegy while etion S gives the resultsF etion T onludes with possile poliy implitionsF 7.2 Literature review he im of this hpter is to nlyse the e0ieny of sgwEi on the lnd llotion deision rule t ounty level through the presene of sptil strtegi intertionsF he im @promote the prodution of lol puli goodAD the nture @(sl trnsfer shemeA nd the funtioning @sed on (xed pool of moneyA of the sgwEi llows this hpter to e pled in the three strnds of the litertureX the provision of puli goodD the (sl federlism nd the lnd use ompetition modelF pirstD the min gol of the sgwEi is to provide puli goodD here the onservtion of iodiversityF hereyD the sgwEi is n inentive tool used to inite lol torsD here the ountiesD to tke into ount the positive externlities of preserving iodiversity y pying them to do soF he literture on the provision of puli goods is sustntil ut here we fous only on studies onerning the inentives t lol level through pyments in the se of iodiversityF he loss of iodiversity s well s the lessening of the environmentl servies provided y eosystems for humn wellEeing hve een reognized s one of the min glol prolemsF fiodiversity lls for entrlised poliies nd stndrd setting suh s numerous interntionl onventions like the gonvention on fiologil hiversity @sD PHHSAF roweverD the stte of the iodiversity is minly in)uened y deentrlised tivitiesD despite glol entrlised stndrdsF elsoD it is widely reognized tht the improvement of the vlue of eologil servies through mrket pries is even more di0ult sine there re fundmentl on)its etween the rules y whih mrkets llote resoures nd the rules whih govern eosystems @qowdyD IWWUAF por instneD this is espeilly the se for ene(ts relted to nonEuse vlues whih re di0ult to ssess trough mrket priesD suh s existene nd option vluesF his wyD some ppers ddress the prolem to onilite the lol nd glol levelF por instneD rorton et lF @PHHQA use ontingent vlution to eliit individuls9 preferenes for nonEmrket environmentl resoures suh s the pyment for the implementtion of proposed progrmme of proteted res in frzilin emzoniF heir study shows lrgeEsle positive spillovers of the preservtion of the frzilin forest sine the mjority of households in stly nd the u were willing to py to support lrgeEsle tropil forest preservtion e'ortsF vist et lF @PHHPA nlyze the eggr thy neighour e'et in the se of FF environmentl poliy mking t stteElevel onerning endngered speies expenditure ptternsF hey show tht sttes free ride in the sense tht they spend less reltive to federl government in the protetion of endngered speiesF elting to thisD some uthors hve tried to onilite the glol nd lol level y designing n optiml pttern of iodiversity protetion whih re)ets oth the lol nd glol ene(t of iodiversity protetion @errings 8 qdgilD PHHQAF yne suh ptterns retes inentives to rewrd or py lol ommunities for their onservtion e'orts s does the sgwEi @ingD PHHVAF his solution lls for (sl federlism whih is the seond strnd of literture to whih this hpter elongsF eondD the sgwEi is (sl redistriution from the stte to muniiplities sed on enviE ronmentl federlism whih studies the role of sptil externlities in the hoie of the level of government in the provision of the puli goodF he mehnisms underlying the sgwEi llow for the nlysis of the interreltionships etween muniiplities nd the e0ieny of deentrlE istionF he literture on (sl federlism is lso sustntil ut we fous minly on ppers onerning environmentl federlism with importnt sptil externlities suh s the sgwEiF fsillyD environmentl (sl federlism is suE(eld of (sl federlism literture whih is linked to puli eonomis 4 F pisl federlism typilly ours in the ontext of system with severl levels of government nd uses generl normtive frmework for the estimtion of funE tions to di'erent levels of government nd the pproprite (sl instruments for rrying out these funtions @ytesD IWWWAF sn the se of environmentl (sl federlismD this implies the sustntil issue of the pproprite role of the vrious governments in the setting of environE mentl stndrdsD the design of regultory mesures to ttin the stndrdsD nd the monitoring nd enforement of these mesures @ytesD PHHID pFQAF egrding this settingD the priniple of (sl deentrlistion hs een (rst dvned y @ytesD IWUPAF he min ide is tht most puli goods nd servies ould e provided more e0iently t the lowest governmentl level if prodution nd onsumption re limited 5 F woreoverD this rule of deentrlistion for lloting puli goods nd servies should pply only in the se of none eonomies of sleD otherwise the provision of the puli goods should e moved to the ostEe0ient entrlised levelF roweverD sine lol puli good hs the use property of nonErivlry nd nonEexludilityD the presene of sptil externlities or spillovers n our etween jurisditions @see ing @PHHVA for review of the literture on this pointAF sn this seD third mehnisms hve een dvned to interE nlise these sptil spilloversF yne solution dvned is to internlise spillovers through (sl trnsfers from more entrlised levels to the lol level to ompenste for the externl ene(ts of its expenditures to produe the lol puli good @ylsonD IWTWA 6 F feyond this prolem of the llotion of the lol puli good through deentrlistion nd the internlistion of sptil spilloversD the prolem of the reEtoEtheEottom hs een widely studied in the literture @ytes 8 ortneyD PHHQAF he si ide is tht lol o0ils ould set exessively lx enviE ronmentl stndrds to hold down the osts ssoited with the preservtion of the environment 4 See Oates (1999) for a review of scal federalism.

5 Decentralization is also viewed as a way for responding more appropriately to the regionally diering preferences of the population (see for instance Oates ( 2001)).

6 The two other solutions are: the principle of scal equivalence and the regional cooperation. The rst solution proposed by Olson (1969) consists in having a match between those who receive the benets of a collective good and those who pay for it. The second solution relies on negotiations between the relevant parties to achieve an ecient Coasian type of resolution of jurisdictional spillovers (Oates, 2001).
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for existing nd prospetive (rms with the im of enourging new usiness investment nd eonomi growthF sn the litertureD mny ppers fous on these strtegi intertions etween jurisditions in the provision of puli good suh s iodiversity onservtionF here is oth n extensive theoretil literture @see ilson @IWWTA for glol review of this literture nd ytes 8 ortney @PHHQA for review in the se of environmentl puli goodsA nd empiril studies on iodiversity @see for instne vevinson @IWWWAY vist 8 qerking @PHHHAY predriksson 8 willimet @PHHPA for the se of nited ttesD wurdoh et lF @IWWUA for the iuropen nionD nd ekin et lF @PHHSAY erze et lF @PHHVAY otEqrziosi et lF @PHIHA for developing ountries in the se of puli spendingD sine no pper studies the issue of the reEtoEtheEottom for iodiversity onservtion in developing ountriesAF hirdlyD the sgwEi implies tht ounties hve to hoose etween the preservtion of the nturl res nd their onversion into other eonomi uses suh s griultureF sn turnD the sgwEi in)uenes the llotion of lndD iFeFD lnd usesD t the ounty level @see uimowitz 8 engelsen @IWWVA for review of models used to study deforesttion nd xelson 8 qeoghegn @PHHPA for review of the literture onerning the lnd use sed deforesttion modelAF he literture on lnd use is lso sustntil ut we fous only on studies onerning deforesttion t lol levelF his literture studies the role of eonomi ftors induing deforesttion nd therey thretening iodiversityD giving prtiulr ttention to the exploittion pttern of forest resouresF ghomitz 8 qry @IWWTA re the (rst to use this type of sptilly expliit model to study the e'et of rod development on deforesttion in felizeF henD mny ppers pply this model to pixel or household levels @for instne ghomitz 8 homs @PHHQAY wrhnd @PHIHA for frzilY heininger 8 winten @PHHPAY elixEqri et lF @PHHSAY elixEqri @PHHUA for wexioY qodoy 8 gontrers @PHHIA for foliviY qodoy et lF @IWWUA for rondursY nd gropper et lF @PHHIA for hilndA or to n entire muniiplity @for instne f' @IWWWAY erujo et lF @PHHWA for frzilD heininger 8 winten @IWWWA for wexioAF pinllyD this hpterD eing in this three strnds of the litertureD di'ers from the other @fewA ppers whih hve studied the sgwEiF he existing empiril studies re sed on the ttes of rnáD wins qeris nd ondoniD whih were mong the (rst ttes to introdue the sgwEiD nd fous more on the e'ets of the sgwEi in terms of totl res protetedF por instneD qriegEqrn @PHHHA exmines the e'ets of the sgwEi in the sttes of wins qeris nd ondoni nd (nds tht oth the ompenstion nd inentive ojetives hve een hieved in the two ttesF he lso studies the distriutionl impt of the sgwEi nd (nds tht in the stte of ondoni this e'et is di0ult to oserve wheres in wins qerisD the sgwEi hs more dversely 'eted the welthiest ountiesF wy et lF @PHHPA provide presenttion of how the sgwEi funtionsF hey tully tries to understnd how nd under wht onditions the sgwEi worksF hey (nd tht the sgwEi hs promoted the onservtion of nturl resoures y inresing oth the size nd the numer of proteted resF por instneD the re of muniipl proteted prks hs inresed respetively y IWP nd PQT perent etween IWWI nd PHHH in the stte of rná nd wins qerisF ing @PHHVA nlyses the e'etiveness of IWP the sgwEi through the retion of new proteted resF he lso (nds tht muniiplities in the stte of rná nd wins qeris developed strong interest in designting new puli proteted res t the lol levelF pinllyD ll of these ppers onlude tht the frzilin experiene illustrtes tht the sgwEi is e0ient oth to ompenste for lndEuse restritions nd inite to engge in more onservtion tivities t the lol levelF sn turnD this hpter is linked to the previously ited literture ut di'ers y studying the e0ieny of the sgwEi through the presene of intertions etween ounties in their lnd llotionF 7.3 ICMS-E and conservation units in Paraná 7.3.1 Presentation of the ICMS-E frzil is federl ountry with PU sttes whih pture most of their revenue from tx on the irultion of goods nd serviesD iFeFD vlueEdded tx @eAD nmed the sgw tx @smposto sore girulão de werdoris e erviosAF hey hve to return PS7 of their revenue olleted from sles txes to muniiplities following ertin riteriF hree qurters of this redistriution is de(ned y the federl onstitution @the min riterion is the dded vlue reted y eh muniiplityAD ut the ertile ISV of the pederl gonstitution sttes tht the remining PS7 @iFeFD TFUS7 of the totlA is lloted ording to eh stte9s legisltion @for instne sed on popultionD geogrphil re nd primry produtionAF sn IWWPD the stte of rná @see the geogrphil mp UFID pge PIRD on frzilin sttesA ws the (rst to rewrd muniiplities for proteted res @iodiversityA nd wtershed reserves @wter qulityA within their oundries y redistriuting the sgwEi ording to environmenE tl riteri @see wy et lF @PHHPD FIUSA for more omplete presenttion of the lw mking proess in rnáFA 7 F st is worthy notiing tht muniiplities hve no oligtion to rete nd improve proteted resD ut re simply rewrded depending on the extent to whih they meet the riteri in omprison with other muniiplitiesF elsoD sine only (xed pool of money is ville in ny given yerD the muniiplities ompete with eh other to reeive the moneyF his new (sl inentive tool ws lled sgwEi or eologil sgwF sn rnáD the lw implemented wrded S7 of sgw revenue to muniiplities in proportion to their protetion of wtersheds nd onservtion res @lso lled onservtion units @gsAAF rlf of this @PFS7A is used to rewrd muniiplities for the retion of gsF he fiodiversity gonservtion goe0ientD used for the redistriution of the sgwEi etween ountiesD is derived from the rtio of gs on totl reF hese gs n e pulily mnged @federlD stte or muniipl levelAD privtely owned or mnged y puliEprivte prtnerships @suh s reserv prtiulr 7 14 other Brazilian states have already introduced the ICMS-E, including São Paulo (1996), Minas Gerais (1996), Rondonia (1996), Amapá (1996), Rio Grande do Sul (1998), Mato Grosso ( 2001 IWQ do ptrimônio nturlD xAF yments to muniiplities re lso provided for federl nd privte proteted resF elsoD the proteted res my e used diretly @for instne sustinly mnged forest nd indigenous resA or indiretly @for instne prksD iologil reserves or eologil sttionsAF he other hlf is for those muniiplities tht hve wtershed protetion res whih prtly or ompletely provide servies for puli drinking wter systems in neighE oring muniiplities 8 F he min motivtion of this (sl redistriution poliy ws initilly to ompenste muniiplities for the opportunity osts of onservtion res @often deided y the entrl levelD iFeFD the stteA nd for proteting wtershedsF fut this poliy reted signi(nt inentives for the retion of new proteted res whihD in turnD llow to inrese the numer nd re of oth stte nd muniipl proteted resF woreover eyond the quntittive im of this poliyD rná ws the (rst to insert qulittive riteri into the sgwEi @prley et lFD PHIHY wy et lFD PHHPAF his re)ets improvements over time in qulittive fetures of gs nd lso their reltionship with the surrounding ommunity 9 F he more these ojetives re ful(lled y muniiplitiesD the more the revenue of sgwEi reeived re sustntilF fsillyD the stte of rná use two omponents to lulte the fiodiversity gonservtion goe0ientX quntittive omponent nd qulittive oneF he former is the perentge of muniipl lnd re under onservtion units orreted y vlue desriing the level of restrition on use suh s iologil reserveF he ltter is qulittive riteri tht evlutes the qulity of the onservtion unit on the sis of vriles suh s the iologil nd physil qulityD the qulity of wter resoures in nd round the gsD how importnt the g is in the regionl eosystemD the qulity of plnningD implementtionD mintenne nd the legitimy of the unit in the ommunityF he qulity of eh g is ssessed y regionl o0ers of the stte invironmentl snstitute of rná @snstituto emientl do rnáD seAF heir evlution is then expressed s sore lled qulity ftor used in the lultion of revenue distriutionF ih sore di'ers in ordne with the type of g s well s the ojetives of stte environmentl poliyD giving greter weight to the stte9s environmentl mngement pity over tht of muniipl or federl genies 10 F o determine the dditionl funds lloted to eh muniiplityD the iodiversity onserE vtion oe0ient or eologil index EI i of the muniiplity i is lulted s follows @this prt is dpted from voureiro et lF @PHHVD pFPPEPQA nd ing @PHHVAAF pirst is the lultion of the onservtion oe0ient @BCC ji A of eh g j in the muniiE 8 See for instance the case of the municipality of Piraquara which have 10% of its territory covered by protected areas for biodiversity conservation and the remaining 90% used for conserving a major watershed to supply the Curitiba metropolitan region (1.5 million inhabitants) with drinking water (May et al., 2002;Ring, 2008).

9 For instance, the quality criteria of a CUs will increase if the county creates buer zones around this area.

10 The quality index is also assessed by exceeding compliance with extant agreements with municipalities; development of facilities; supplementary analysis of municipal actions regarding housing and urban planning, agriculture, health, and sanitation; support to producers and local communities; and the number and amount of environmental penalties applied, within the municipality, by public authorities (May et al., 2002).

IWR plity i s followsX

BCC ij = Area CU j Area municipality i * F C n , @UFIA
where Area CU j nd Area municipality i re respetively the re of the onservtion unit j nd the re of the muniiplity iF ih BCC ij is multiplied y onservtion ftor F C n whih is vrile nd ssigned to proteted res ording to mngement tegory n @see the tle UFQ pge PIS in ppendix for more informtion of the weighting ftor of eh proteted resAF hen eh BCC ij is ssigned n ESC riterion to tke into ount the vrition of the qulity s followsX

BCCQ ij = [BCC ij + (BCC ij * ESC)],
@UFPA where ESC is the vrition of the qulity of the g weighted y the mngement strtegy nd the nture of the proteted resD iFeFD muniiplD stteD federlF hen the muniipl onservtion ftor @MCF i A is sed on the sum of eh BCCQ ij in the muniiplity i s followsX

M CF i = J j=1 BCCQ ij .
@UFQA where J is the numer of g in the muniiplity i11 F pinlly the iodiversity onservtion oe0ient or eologil index EC i of the muniiplity i is

EI i = M CF i SCF , @UFRA
where the stte onservtion ftor SCF is given y the sum of ll muniipl onservtion ftors @wgpA in the stteX

SCF = Z i=1 M CF i , @UFSA
where the Z the numer of muniiplities in the stte whih reeives funds from the sgwEiF e rief overview of the evolution of the numer of ounties in the sgwEi for muniipl gs etween PHHH nd PHIH is given y the (gure UFQ @in ppendixD pge PIUAF he numer of muniiplities whih hve reeived funds from the sgwEi hs inresed y W ounties etween PHHH nd PHIH @SU in PHHH ompred to TT in PHIHA over the QWW ounties in the dtsetF sn onsequeneD respetively QRP nd QPW ounties did not reeive (sl trnsfers from the sgwE vstlyD we ssume tht the re of other g @federl nd stteAD nmed F ED j ould hve n impt on the lnd llotion deisionErule through the di'erentil priesF qiven tht the re of ounty is y de(nition (xedD more nonEmuniipl gs inreses the srity of the lndF sn this ontextD the e'et of the lnd llotion deision is miguousF essume tht the lnd srity inreses the lnd prieF his pushes the eonomi gent to not invest in this ounty sine the ost for unprotected option goes upF he muniiplity knowing tht n deide to protet the lnd nd rete gs to ern money from the sgwEiF elterntivelyD n inrese in the lnd prie ould ttrt only the more e0ient gents into the ounty pushing this ltter to onvert their forested lnd into potentil produtive lnd for griulture nd industryF Spatial interactions he im of this work is to test for the presene of neighoring e'ets in the deision to rete muniipl gs in ountyF his issue is prtiulrly relevnt sine the sgwEi is deenE trlized systemD nd s ytes 8 ortney @PHHQA stteD one ondition for deentrliztion to e optiml is the sene of intertions etween gentsF esting the presene of intertion is therefore ruil to ssess the e0ieny of the mehnismF he intertions etween ounty nd its neighors n evolve in two diretionsF yn the one hndD the level of gs in ounty nd one of its neighors ould e strtegi omplementsF sndeed y deresing its onservtion indexD the muniiplity o'ers (rms nd pesnts n esier limte to mke pro(ts nd to extend their tivitiesF woreoverD new (rm ould vote with its feet @ieoutD IWSTA nd hoose the muniiplity where the environmentl stndrds re lower to settle downF his wyD re to the ottom ould e oserved12 F yn the other hndD if we think in terms of the pro(tility of the two optionsD onservE tion nd exploittionD we ould expet onservtion deisions to e strtegi sustitutesF he retion of new gs y ounty ould hve two e'etsF pirstlyD sine muniiplities ompete for (xed pool of moneyD when given muniiplity retes new gsD it dereses the mount trnsferred y the stte for eh gsD thus deresing the pro(tility of the onservtion opE tionF eondlyD the retion of new gs dereses the stok of lnds ville for eonomi prodution in prtiulr reF henD it inreses the vlue of plots ville for eonomi prodution nd then the pro(tility of the exploittion optionF e muniiplity ould therefore deide to inrese its supply of lnd for eonomi gents @y deresing its numer of gsAD in order to ttrt pesnts nd (rms when its neighor is deresing its supplyF e ould therefore expet protetion deisions to e strtegi sustitutesF prom our theoretil frmeworkD the lndEllotion deisionErule for the plot i in the ounty

j eomes D uncleared ij (Q protected k
, F ED j , pop j , ind j , agr j , inc j , incsq j , urb j , rur j ).

@UFWA

where Q protected k is the level of gs in the neighoring ounty k whih is ssumed to in)uene negtively @positivelyA D protected ij y deresing @inresingA the pro(tility of the protected option nd inresing @deresingA the pro(tility of the unprotected optionF e lnd use deisionErule suh s eqution UFW leds to the eqution whih will e estimted nd presented in the following susetion UFRFQF 7.4.3 Econometric model and data used o estimte the presene of intertions etween muniiplities in their onservtion deisionsD we orrow the methodology used in the txEompetition nd puli spending literture @see for exmple gse et lF @IWWQAD fruekner @PHHQAD vokwood 8 wigli @PHHWA or otEqrziosi et lF @PHIHAAF e estimte ptil eutoegressive @eA modelD where the sptilly lgged endogenous vrile is weighted sum of neighors9 deisionsD suh sX P * = ρW P * + βX + ε @UFIHA where P * is N × 1 vetor of the propensity to rete muniipl gs y ountyF x is the numer of muniiplities in the smpleD here QWWF X is M × N mtrix of our M explntory vriles in)uening the di'erentil potentil pro(t etween lnd use onversion nd lnd onservtion previously de(ned @popD indD agrD incD incsqD rurD urb nd F EDA nd the β vetor of their orresponding oe0ientsF ε is N × 1 vetor of residulsF W P * is sptilly lgged endogenous vrileD where W is N × N ontiguity mtrix of whih eh element w jk tkes the vlue of I if two ounties shre ommon orderD H otherwise @where j identi(es muniiplity di'erent from muniiplity kAF reneD ρ pture the presene of intertions etween muniiplitiesF he dependent vrile is ltentD iFeFD nnot e oserved for p * < 0F sndeedD there is lrge numer of zero oservtions in our smpleF sn PHIHD QRP muniiplities over QWW do not rete muniipl gsF st is hrd to think tht eh muniiplity is in extly the sme situtionF e n therefore rgue tht ensoring is t stke nd tht their re negtive pro(ts for the tion mesured y our dependent vrileF hereforeD we hveX p j,t = 0 if p * j,t ≤ 0 p j,t = p * j,t otherwise, where p j,t is the oserved dependent vrileF pollowing ghomitz 8 qry @IWWTAD we ount PHH for this ensoring using toit modelD where the onditionl distriution of p j,t given ll other prmeters is trunted norml distriutionD onstruted y trunting distriution from the left t HF pinllyD the following expnded form of the sptil utoregressive toit models isX p * j,t 2010 = ρ J j =k w jk p * k,t + βp j,t 2000 + δF ED j,t 2010 + α 1 pop j + α 2 ind j + α 3 agr j + α 4 inc j + α 5 incsq j + α 6 urb j + α 7 rur j + α 8 Curitiba + µ r + ϑ i,t 2010 , @UFIIA where the oserved dependent vrileD p j,t 2010 D is lterntively @IA the rtio of muniipl prks of ounty j in PHIH de(ned s the rtio etween totl gs res nd totl ounty reD nd the oe0ient of qulity mesuring the qulity of the reted muniipl gs @see susetion UFQFIAF his ltter mesure n e viewed s the propensity to rete gs sine more e'ort put into the mintenne or the development of the qulity of gs implies more money for the ounty from the sgwEiD nd thus less money from the sgw whih rewrds ounties on the sis of their reted dded vlueF p j,t 2000 represent the initil rtio or oe0ient of qulity in PHHHF F ED j,t 2010 is the rtio of other gs @federl nd stte gsA in the ounty i in PHIHF pop j D urb j nd rur j re respetively the verge nnul popultion growthD urn density nd rurl density etween PHHHEPHIHF ind j @agr j A is the verge rtio etween the qh of industril @griulturlA tivities nd the totl muniipl qh etween PHHH nd PHHVF inc j is the nnul verge qh per pit etween PHHH nd PHHV nd incsq j D its squred equivlentF Curitiba is dummy vrile whih tkes vlue of I for the pitl of rná nmely guriti nd H otherwise to ontrol for the strong di'erenes of this ounty ompred to the othersF µ r is miroEregion dummy representing leglly de(ned dministrtive re onsisting of groups of muniiplities ordering urn resF his dummy llows to kek for unoserved (xed e'ets shred y sme neighoring ountiesF sn the stte of rnáD RH miroEregions re ensused for QWW ountiesF ht onerning gs @p j,t 2010 D p j,t 2000 nd F ED j,t 2010 A re tken from the sgwEi o0il wesite 13 F ell other vriles ome from the sie heefei 14 @see tle UFR pge PIV in ppendix for more informtion on desriptive sttistisAF 7.4.4 Spatial estimation Estimator he estimtion of prmeters from sptil utoregressive toit model represent omputtionl hllenge nd nnot e done vi nlyti methodsD suh s mximum likelihoodF herefore we rely on the yesin pproh developed y vege @IWWWAD vege 8 e @PHHWA nd pplied 13 Data downloadable on this website http://www.icmsecologico.org.br/.

14 Data downloadable on this website http://www.ipeadata.gov.br/. PHI y eutntEfernrd 8 vege @PHIIAF sn this pprohD the unoserved negtive pro(ts ssoited with the ensored H oservtions re onsidered s prmeters to estimteF he model is estimted vi wgwg @wonte grlo wrkov ghinA estimtion proedureF he proedure uses the qeweke mEsteps qis smpler to produe drws from multivrite trunted norml distriution in order to generte the unoserved negtive utilities ssoited with the ensored H oservtions 15 16 F Interpretation of the coecients estimated goe0ients from e model nnot e interpreted diretlyF sndeed there is n impliit form ehind the model presented in eqution UFIHF st n e rewritten sX

P * -ρW P * = βX + ε @UFIPA P * (I N -ρW ) = βX + ε @UFIQA P * = (I N -ρW ) -1 βX + (I N -ρW ) -1 ε
@UFIRA es we n see from eqution UFIRD ∂p * ∂x = βD ut ∂p * ∂x = (I N -ρW ) -1 βF his ours euse of the spillovers generted y the deisions of neighoring ountiesF o interpret the oe0ients of sptil modelD the reserher hs to lulte the diret impt of vrileD its indiret impt nd the totl impt @equl to the diret impt plus the indiret oneAF sndeedD hnge on n explntory vrile in prtiulr region will 'et the p * vlue of this region @diret imptAD ut lso the other regions euse of the sptil spillovers @the indiret imptAF gomputtion detils of these impts re lerly desried in @vege 8 eD PHHWD pFQQEQWAF 7.5 Results 7.5.1 Neighboring eects and created CUs esults onerning the neighoring e'ets nd other eonomi ftors on the propensity to rete gs for ounty re presented in tles UFI @pge PIPA nd UFP @pge PIQAF esults 15 The m-steps correspond to the number of draws. Following LeSage & Pace (2009), considering our sample size(N=399), we choose m=10 even if could be relatively computationally challenging.

16 In addition, to produce estimates that will be robust in the presence of non-constant variance of disturbances (heteroscedasticity) and outliers, it is assumed that, in the development of the Gibbs sampler, the hyperparameter r that determines the extent to which the disturbances take on a leptokurtic character is stated at 4 as suggested by LeSage (1999)In a Bayesian regression model, the relative variance terms are assumed xed but unknown parameters that need to be estimated. Bayesian methods rely on an informative prior for the these parameters. This prior distribution will take the form of an independent χ 2 (r) r distribution. This allows us to estimate the additional parameters related to the variance terms by adding the single parameter r to the estimation procedure. See LeSage (1999, p.99-100) for more information.

PHP with the rtio etween the totl re of munipl gs nd the totl re of the ounty s dependent vrile re (rst presentedF he seond tle provides results with the oe0ient qulity s n lterntive vrile of the propensity to rete gsF sn oth regressionsD the ontiguity sptil weight mtrix is used to represent the prior strength etween two ountiesF elsoD the gis smpler pproh with IH stepsD for the omputtion of the vetor of prmeters whih reples the unoserved ltent utility @here for p * j,t < 0AD nd IDHHH drws is used for the estimtion of the sptil utoregressive toit modelF woreoverD in eh tleD the totl impt of eh ontrol vrile s well s its diret nd indiret impts re presentedF sn tle UFI where gs rtio is used s dependent vrileD negtive sptil intertions etween ounties re found suggesting tht ounty is more inlined to rete muniipl gs if their neighoring ounties derese the numer of their gsF his wyD this result points out tht the hypothesis of pro(tilityD predited y the theoretil modelD seems to e t stke in the hoie of reting muniipl gs in the stte of rná etween PHHH nd PHIHF his wyD in this periodD it is more pro(tle for ounty to ern money from the sgw @wrded ording to the reted vlue ddedA nd thus to onvert its nturl lnd for griulturl or industril plnts to ttrt pesnts or (rms of neighoring ounties whih hve preferred to rete gs nd e wrded y the sgwEiF he funtioning of the sgwEi is n explntion of these ehviors sine the pool of money is (xed in the sgwEi leding ounty to not e inited to enter into the mehnism nd so e more inlined to onvert its nturl lndF sn suh ounty with neighors hving reted gsD the sgwEi inreses the opportunity ost to rete gs nd the pro(t to onvert lnd y ttrting eonomi gents of neighors who ould e more inlined to migrte towrd ounty promoting eonomi plntsF his result is linked to the desriptive sttistis proposed ove nd ould explin the stle trend in the retion of muniipl gs in the lst dede fter strong upwrd trend in the (rst yers of the implementtion of the sgwEiF gonerning the other eonomi ftors ssumed to hve n e'et on the lnd llotion ruleE deision of ounty @through their e'ets on the di'erentil pro(t etween lnd uses optionAD the popultion vriles hve the expeted negtive oe0ient ut only the urn density hs signi(nt e'etF his result ould suggest tht urn ounties re less inlined to promote muniipl gs due to the presene of strong urn demnd for foods or industril produtsF woreoverD the struture of the ounty9s eonomy is found to e importnt to explin the propensity to rete muniipl gsF sn ftD the more the shre of griulture or industry is importnt in the muniipl tivitiesD the less the propensity to rete muniipl gsF his result points out the role of eonomi tivities in the propensity to rete gsF wore developed ounties in terms of griulturl or industril tivities n e more enourged to ontinue developing their tivities to ern money from the sgw whih wrds ounties on the sis of their reted vlue ddedF woreoverD the inome e'et is onve @the dditive term is positive nd the qudrti one PHQ negtiveA ut not signi(nt 17 F elsoD the other gs in the ounty re found to not e signi(nt to explin the propensity to rete gs 18 @while guriti is found to e positive nd signi(nt sine the pitl is one of the most dvned ounties in terms of reted gs 19 F fesidesD the le UFI provides the estimted diretD indiret nd totl e'ets of eh exE plntory vrileF ell tht diret impt n e interpreted s mrginl imptD the indiret one s sptil spillover e'et nd totl one s summry mesure of the totl imE pt ssoited with hnges in eh explntory vrileF ell signi(nt e'ets previously presented @for popultion growth nd the weight of griulture nd industryA re found to e minly diret e'ets sine their indiret ounter prts re non signi(ntF gonerning these ltter e'etsD it is found tht no explntory vriles hve signi(nt indiret e'etF heE spite thtD some vriles hve the expeted signs s the urn density or the industril or griulturl rtioF the greter the urn popultion in the neighoring ountiesD the greter the propensity for ounty to rete gs sine the neighors re expeted to rete less gs due to their sizele urn densityF he sme result pplies for the weight of the griulturl or industril setorF elsoD onerning the indiret e'etD it is found tht the previous level of reted gs @in PHHHA of neighors dereses the proility for ounty to rete gs in PHIHF his result is signi(nt t IH perent nd on(rms the negtive sptil intertion whih ours etween ountiesF le UFP presents results for the oe0ient of qulity s dependent vrileF xegtive sptil intertions etween ounties re lso foundF his result hs doule interestF pirst it on(rms the negtive e'ets of neighoring ounties on the propensity to rete gs for ountyF eond it sttes tht the underlying mehnism of sgwEi is ertinly n explntion of these negtive sptil intertionsF sn ftD ounty will e inited to inrese its oe0ient of qulity in the ttempt to strengthen its shre in the sgwEi nd ern more moneyF husD if this ounty deides to redue its qulity euse its neighors hve inresed theirsD this ould e strtegi deision to promote eonomi tivities over gs in n ttempt to ttrt pesnts or (rms from neighoring ounties who re fousing on inresing their gs qulityF his result thus on(rms the pro(tility hypothesis nd the e0ieny prolem of the sgwE i whih redues the inentives to inrese the qulity of gs due to the funtioning of this mehnismF gonerning the other eonomi ftorsD the negtive e'ets of griulturl nd industril 18 In all regressions, the variable OtherCU sratio2010 (Othercoef f.quality2010) refers to the federal and state managed CUs (coecient quality) within a county, i.e., the variable F ED j,t2010 in the conceptual framework.

19 This result validates the necessity to control for the specic case of Curitiba for which the behavior is not explained by the current specication. In fact, though Curitiba has a strong urban density as well as important industrial activity, the level of created CUs is important. Other underlying mechanisms occur to explain these results. For instance, the proximity with the state government or the development of an important middle class more sensitive to environmental purposes can explain the specicity of Curitiba. Above all, these elements can be explained by our model by increasing the protability of the preserved option.

PHR tivities re still found suggesting tht more developed ounties re less sensitive to inresing the qulity of their gsF his my e euse these ounties prefer to spend money on developing their tivities rther thn mintining nd promoting their gsF pinllyD neither the popultion vriles nor the inome vriles hve signi(nt e'etF gonerning the indiret e'ets @sptil externlitiesAD two vriles hve signi(nt e'etF pirst is the negtive initil level of qulity @in PHHHA suggesting tht the more ws the initil level of neighorsD the less the propensity for the ounty to inrese the qulity of its gsF he seond signi(nt indiret impt is the positive e'et of griultureF husD the greter the weight of griulture in the neighors of muniiplityD the greter the propensity to rete gs in this ountyF 7.5.2 Robustness checks he previous regressions re run with di'erent numer of mEsteps @m = 1 or m = 20A of the qis smpler proess nd di'erent numer of drws @naIHDHHHAF oustness tests re mde on the estimtion proedure sine the min omputtionl hllenge using fyesin frmework is the stte of some prmeters suh s the numer of drws or the numer of mEstep in the omputtion of estimted negtive utility for the ensored oservtions of the dependnt vrile @vege 8 eD PHHWAF he (rst roustness test on the numer of steps in the qis smpler proess is to test the onvergene in the omputed vetor of prmeters whih reples the unoserved ltent utility @here for p * j,t < 0A @vege 8 eD PHHWD pFPVUAF he si ide is to uild up n dequte smple from the trunted multivrite norml distriutionF sing vlue of m = 10 is firly stndrd in pplied ode used in fyesin frmework ut for roustness vlue of m = 1 nd m = 20 is usedF he seond test onsists in inresing the numer of drws nd ompring the inferenes sed on smller set of drws @here naIDHHHA to those resulting from lrger set of drws @here naIHDHHHA in order to evlute the ury of the onvergeneF he si ssumption is tht if the inferenes re identilD then forml dignostis on onvergene tests my hve een misleding @see @vegeD IWWWD pIPREIPSA for more detilsA nd the onvergene n e ssumed to e goodF les UFS @pge PIWA nd UFU @pge PPIA provide results with the gs rtio s dependent vrile for respetively I nd PH steps of the qis smpler proess with IDHHH drwsF he sptil intertions re still found to e negtive nd signi(nt s re the urn densityD the griulturl rtio nd the industril oneF he level of reted gs in PHHH is now found to hve signi(nt nd negtive indiret e'et suggesting the presene of negtive neighoring e'ets on the propensity to rete gsF elsoD urn density is now found to hve signi(nt positive indiret e'etF his reinfores the role of urn density in the deision to rete gsF sf the neighor of ounty hs strong urn densityD the propensity to rete gs in this ounty will e stronger sine this ounty ould expet tht its neighor is not inlined to rete gsF PHS ell other results do not hngeF les UFT @pge PPHA nd UFV @pge PPPA provide results with the oe0ient of qulity s dependent vrile for respetively I nd PH steps of the qis smpler proess with IDHHH drwsF he sptil intertions re still negtive nd signi(nt s is the griulturl rtio @the industril rtio is no longer signi(ntAF he level of the oe0ient of qulity in PHHH is still found to hve signi(nt nd negtive indiret e'et vlidting the presene of negtive neighoring e'ets on the propensity to rete gsF elsoD the positive indiret impt of griulture on the oe0ient of qulity remins signi(ntF es in the regression with m = 10D no other vriles hve signi(nt indiret e'etF pinllyD the numer of drws re inresed to naIHDHHHF les UFW @pge PPQAD UFII @pge PPSA nd UFIQ @pge PPUA present results with the gs rtio s dependent vrile for respeE tively ID IH nd PH steps of the qis smpler proess with IHDHHH drws while les UFIH @pge PPRAD UFIP @pge PPTA nd UFIR @pge PPVA onern the sme regression with the oe0E ient qulity s dependent vrileF sn ll regressionsD the sptil intertions re still found to e signi(ntly negtiveF sn the se of the gs rtioD the urn density nd the weight of griulture nd industry re still signi(nt negtive e'ets while for the qulityD only the weight of griulture is still signi(ntly negtiveF gonerning indiret e'etsD the initil level of either the rtio of gs or the oe0ient of qulity is still found to e negtive nd signi(ntF elsoD two indiret e'ets pper roustX the positive indiret impt of urn density on the gs rtio nd the positive indiret impt of griulture on the oe0ient of qulityF pinllyD in ll regressionsD guriti is found to hve positive propensity to rete muniipl gsF o sum upD six results seem to e roustX @IA the negtive sptil intertionsD @PA the sptil externlities of the initil level of oth the gs rtio nd the oe0ient of qulityD @QA the negtive diret nd positive indiret e'et of griulture on the oe0ient of qulityD @RA the negtive diret nd positive indiret e'et of urn density on the gs rtioD @SA the negtive diret e'et of griulture nd industry on the gs rtioD nd @TA guriti hs positive propensity to rete muniipl gs nd to inrese the qulity of its muniipl gsF 7.6 Conclusion he im of this hpter ws to ssess the e0ieny nd the funtioning of the sgwEi y testing the presene of sptil intertions etween frzilin ounties in the stte of rnáF he sgwEi is (sl tool developed in frzilin sttes to promote the onservtion of nturl lnd y the retion of onservtion units @gsA in frzilin ountiesF he sgwEi is (sl trnsfer from the stte to muniiplities on the sis of the performne of eh ounty in the retion nd mngement of gsF his wyD sgwEi n e viewed s pyment for environmentl servies sed on internl (nningF his (sl sheme is importnt sine it is wy to (nne i ut lso it is (sl trnsfer in federlism ontextF his nture gives strong hypothesis to test the e0ieny of this (sl PHT sheme t the lol levelD iFeFD in the horizontl reltionships @etween lol government here ountiesAF sn ftD the question of the e0ieny of (sl trnsfer mehnisms hs een widely studied in literture nd this nlysis is n ttempt to propose new investigtion through the role of sptil intertions etween frzilin ountiesD whih n e reted y sgwEiD in the llotion of their lndF sndeedD the sgwEi diretly in)uenes the lnd llotion ruleEdeision of ountiesF he sgwEi is prt of roder (sl trnsfer mehnism nmed the sgwF his ltter rewrds ounties in funtion of the vlue dded reted y eh ountyF husD muniiplities hve the hoie etween @IA set side their lnd for protetion nd e wrded y the sgwEiD nd @PA onvert their nturl lnd to ttrt griulturl nd industril plnts nd e wrded y the sgwF hereforeD this study tries to investigte if the ehvior of neighoring ounties in terms of reted muniipl gs hs n e'et on the propensity for ounty to rete muniipl gs etween PHHH nd PHIH in the stte of rnáF he hoie of the timeEspn nlysis is motivted y the vilility of dt ut is interesting due to the ft thtD in this periodD the level of muniipl reted gs remined very stle fter strong upwrd trend in the (rst dede of the implementtion of the sgwEi @IWWPEPHHHA suggesting struturl rekF his wyD the mehnism of sgwEi seems to hve rehed its equilirium in terms of reted gs questioning its e0ienyF prom lnd use model nd sptil utoregressive fyesin toit modelD the results sugE gest the presene of negtive sptil intertions etween ountiesF hese negtive sptil externlities n e explined y the hypothesis of pro(tility whih sttes tht the ounty will prefer to develop eonomi tivities to ttrt pesnts nd (rms from its neighors who hve preferred to rete gsF he funtioning of the sgwEi is n explntion of this resultF ine the pool of money shred etween ounties is (xedD it is preferle for ounty to ern money from the sgw y inresing its eonomi tivities in the se where its neighors hve deided to rete gs nd ern money from the sgwEiF he results do not highlight re to the ottom etween ounties whih would hve (nlly questioned the e0ieny of the sgwEiF roweverD the strtegi sustitutility nture of onservtion ehvior seems to led the mehnism to reh n equiliriumF his is due to the ft tht ounties ompete for (xed pool of moneyF roweverD there is no reson tht this (xed pool of money leds to the optiml level of lnd set side for protetionF his wyD the e0ieny of the sgwEi n e questionedF oliy mkers should tke into ount these potentil evolutions of suh mehnism to void these negtive externlitiesF oliy reommendtions would e to inrese the ttrtiveness of the mehnism y inresing the piee of the pieF vstlyD the sgwEi hs hd gret suess nd hs llowed to inrese the numer of gs in rnáF his experiene should e viewed s new nd interesting tool to (nne lol puli good from internl (nning ut y tking into ount the potentil negtive sptil PHU intertionsF Bibliography ekinD tFD ruthinsonD FD 8 trumpfD uF @PHHSAF heentrlistion nd government provision of puli goodsX he puli helth setor in ugndF tournl of hevelopment tudiesD RI@VAD IRIU!IRRQF elixEqriD tF @PHHUAF e sptil nlysis of ommon property deforesttionF tournl of inviE ronmentl ionomis nd wngementD SQ@PAD IRI!ISUF elixEqriD tFD de tnvryD eFD 8 douletD iF @PHHSAF e tle of two ommunitiesX ixplining deforesttion in mexioF orld hevelopmentD QQ@PAD PIW ! PQSF endersenD vF iFD qrngerD gF F tFD eisD iF tFD einholdD hFD 8 underD F @PHHPAF he dyE nmis of deforesttion nd eonomi growth in the rzilin mzonF gmridge niversity ressF erujoD gFD fonjenD gF eFD gomesD tFEvFD wotelD F gFD 8 eisD iF tF @PHHWAF roperty rights nd deforesttion in the rzilin mzonF iologil ionomisD TV@VEWAD PRTI ! PRTVF erndD tFEvFD quillumontD FD 8 tenneneyEquillumontD F @PHHVAF heforesttion nd the rel exhnge rteF tournl of hevelopment ionomisD VT@PAD PRP!PTPF erzeD tFD wrtinezEsquezD tFD 8 uwntiD F @PHHVAF vol government (sl ompetition in developing ountriesX he se of indonesiF rn uli ionomis eviewD @ppF IQ!RSAF eutntEfernrdD gFD 8 vegeD tF F @PHIIAF untifying knowledge spillovers using sptil eonometri modelsF tournl of egionl ieneD SI@QAD RUI!RWTF frooksD FD 8 flmfordD eF @IWWTAF etlnti forest extintionsF xtureD QVH@TSUHAD IISF frooksD FD oisD tFD 8 flmfordD eF @IWWWAF heforesttion nd ird extintions in the tlnti forestF eniml gonservtionD P@QAD PII!PPPF frueknerD tF @PHHQAF trtegi intertion mong governmentsX n overview of empiril studE iesF snterntionl regionl siene reviewD PTD IUS!IVVF gseD eF gFD osenD rF FD 8 rinesD tF tF @IWWQAF fudget spillovers nd (sl poliy interdepenE dene X ividene from the ttesF tournl of uli ionomisD SP@QAD PVS!QHUF ghomitzD uF wFD 8 qryD hF eF @IWWTAF odsD lnd useD nd deforesttionX e sptil model pplied to elizeF ri yvh fexu igyxywsg isi D IHD RVU!SIPF PHV ghomitzD uF wFD 8 homsD F F @PHHIAF qeogrphi ptterns of lnd use nd lnd intensity in the rzilin mzonF orld fnk oliy eserh orking perD xoF PTVUF ghomitzD uF wFD 8 homsD F F @PHHQAF heterminnts of lnd use in mzôniX e (neEsle sptil nlysisF emerin tournl of egriulturl ionomisD VS@RAD IHIT!IHPVF gropperD wFD uriD tFD 8 qri0thsD gF @PHHIAF rediting the lotion of deforesttionX he role of rods nd proteted res in north thilndF vnd ionomisD UU@PAD IUPF heiningerD uFD 8 wintenD fF @IWWWAF overtyD poliiesD nd deforesttionX the se of mexioF ionomi hevelopment nd gulturl ghngeD @ppF QIQ!QRRAF heiningerD uFD 8 wintenD fF @PHHPAF heterminnts of deforesttion nd the eonomis of proE tetionX en pplition to wexioF emerin tournl of egriulturl ionomisD VR@RAD WRQ!WTHF prleyD tFD equinoD eFD hnielsD eFD woulertD eFD veeD hFD 8 uruseD eF @PHIHAF qlol mehE nisms for sustining nd enhning pes shemesF iologil ionomisD TW@IIAD PHUS!PHVRF peresD tF qFD 8 d wottD F F @PHHRAF gountry seX frzilF sn F F d wott @idFA ionomi instruments for wter mngementX the ses of prneD wexioD nd frzilD @ppF WU!IQQAF idwrd ilgr ulishingF predrikssonD FD 8 willimetD hF @PHHPAF trtegi intertion nd the determintion of environE mentl poliy ross us sttesF tournl of rn ionomisD SI@IAD IHI!IPPF qodoyD FD 8 gontrersD wF @PHHIAF e omprtive study of edution nd tropil deforesttion mong lowlnd olivin merindinsX forest vluesD environmentl externlityD nd shool susidiesF ionomi hevelopment nd gulturl ghngeD RW@QAD SSS!SURF qodoyD FD yxeillD uFD qro'D FD uostishkD FD gusD eFD hemmerD tFD wweeneyD uFD yvermnD tFD ilkieD hFD frokwD xFD 8 wrtinezD wF @IWWUAF rousehold determinnts of deforesttion y emerindins in rondursF orld hevelopmentD PS@TAD WUU!WVUF qowdyD tF @IWWUAF he vlue of iodiversityX mrketsD soietyD nd eosystemsF vnd ionomisD UQ@IAD PS!RIF qriegEqrnD wF @PHHHAF pisl inentives for iodiversity onservtionX he ims eologio in rzilF hisussion pers ssihD @HHEHIAF rortonD fFD golrulloD qFD ftemnD sFD 8 eresD gF @PHHQAF ivluting nonEuser willingness to py for lrgeEsle onservtion progrmme in mzoniX ukGitlin ontingent vlution studyF invironmentl gonservtionD QH@PAD IQW!IRTF PHW uimowitzD hFD 8 engelsenD eF @IWWVAF ionomi models of tropil deforesttionX reviewF giforF vegeD tF @IWWWAF he theory nd prtie of sptil eonometrisFF ynline wnuelFD I edF vegeD tFD 8 eD F uF @PHHWAF sntrodution to ptil ionometris @ttistisX e eries of extooks nd wonogrphsAF ghpmn nd rllGggD I edF vevinsonD eF @IWWWAF tte txes nd interstte hzrdous wste shipmentsF emerin ionomi eviewD VW@QAD TTT!TUUF vistD tFD fulteD iFD 8 hogrenD tF @PHHPAF eggr thy neighorX testing for free riding in stteElevel endngered speies expendituresF uli ghoieD III@QAD QHQ!QISF vistD tFD 8 qerkingD F @PHHHAF egultory federlism nd environmentl protetion in the united sttesF tournl of egionl ieneD RH@QAD RSQ!RUIF vokwoodD fFD 8 wigliD qF @PHHWAF hid the single mrket use ompetition in exise txesc evidene from i ountriesF ionomi tournlD IIW@SQTAD RHT!RPWF voureiroD FD intoD wF eFD 8 toslin wottD wF nF @PHHVAF vegislção tulizd do ims eològio por iodiversiddeF qoverno do rnáF wrhndD F @PHIHAF ehnil e0ienyD frm size nd tropil deforesttion in the rzilin mzonin forestF gihsEorking perD @PHIHFIPAF wyD F rFD xetoD pF FD henrdinD FD 8 voureiroD F @PHHPAF elling porest invironmentl erviesX wrketEsed wehnisms for gonservtion nd hevelopmentD hpF sing (sl instruments to enourge onservtionX wuniipl responses to the eologilvlueEdded tx in rná nd wins qerisD frzilD @ppF IUQ!IWWAF irthsn ulitionsF wurdohD tF gFD ndlerD FD 8 rgentD uF @IWWUAF e tle of two olletivesX ulphur versus nitrogen oxides emission redution in europeF ionomiD TR@PSRAD PVI!QHIF wyersD xFD wittermeierD F eFD wittermeierD gF qFD h ponseD qF eFD 8 uentD tF @PHHHAF fiodiversity hotspots for onservtion prioritiesF xtureD RHQ@TUUPAD VSQ!VSVF xelsonD qFD 8 qeoghegnD tF @PHHPAF heforesttion nd lnd use hngeX sprse dt environE mentsF egriulturl ionomisD PUD PHI!PITF ytesD F @IWUPAF pisl pederlismF rrourt fre tovnovihD xew orkF ytesD F @IWWWAF en essy on (sl federlismF tournl of eonomi litertureD QU@QAD IIPH! IIRWF PIH ytesD F @PHHIAF e reonsidertion of environmentl federlismF hisussion persD esoures for the putureD shingtonD hgFD @ppF HI!SRAF ytesD FD 8 ortneyD F @PHHQAF rndook of environmentl eonomisD volF ID hpF he politil eonomy of environmentl poliyD @ppF QPS!QSRAF ylsonD tFD wnur @IWTWAF he priniple of (sl equivleneX he division of responsiilities mong di'erent levels of governmentF emerin ionomi eviewD SW@PAD RUW!VUF erringsD gFD 8 qdgilD wF @PHHQAF roviding glol puli goodsX wnging gloliztionD hpF gonserving iodiversityX eoniling lol nd glol puli ene(tsD @ppF SQP!SSSAF yxford niversity ressF f'D eF F @IWWWAF ht drives deforesttion in the rzilin mzonc evidene from stellite nd soioeonomi dtF tournl of invironmentl ionomis nd wngementD QU@IAD PT!RQF ützD FD qroeneveldD tFD elvesD vFD wetzgerD tFD 8 ruthD eF @PHIIAF prgmenttion drives tropil forest frgments to erly suessionl sttesX e modelling study for rzilin tlnti forestsF iologil wodellingD PPP@IPAD IWVT ! IWWUF ingD sF @PHHVAF sntegrting lol eologil servies into intergovernmentl (sl trnsfersX the se of the eologil ims in rzilF vnd se oliyD PS@RAD RVS!RWUF otEqrziosiD qFD gldeirD iFD 8 pouultD wF @PHIHAF heentrliztion in fri nd the nture of lol governments9 ompetitionX evidene from eninF gihsEorking perD @PHIHFIWAF ieoutD gF wF @IWSTAF e pure theory of lol expendituresF tournl of olitil ionomyD TRD RITF eríssimoD eFD ve foullue elvesD FD ntoj d gostD wFD iio de grvlhoD gFD fornD qF gFD lohiD FD 8 fornD F rF @PHHPAF yment for environmentl serviesX frzilF ehF repFD pundión sweF ilsonD tF hF @IWWTAF pir rde nd rrmoniztionX rerequisites for pree rdecD hpF gpitl moility nd environmentl stndrdsX is there theoretil sis for re to the ottomcD @ppF QWQ!RPUAF ws ressD gmridgeD weF s @PHHSAF iosystems nd humn wellEeingX fiodiversity synthesisF ehF repFD orld esoures snstituteD shingtonD hgF PII 7.7 Tables of results snstitutions re the rule of the humn gme llowing for the redution of unertinty nd trnstion osts nd therey inresing the llotion of resouresF snstitutions re prtiulrly importnt in omplex modern humn soiety to shpe nd regulte eonomiD soil nd politil humn intertionsF he e'ets of institutions on eonomi development ut lso on sustinle development suh s deforesttion hve thus een widely investigtedF his thesis investigtes the e'ets of institutions on deforesttion given tht the omt ginst deforesttion is oming to the top of the glol poliy gendF he preservtion of forested res is ondition of lned development in developing nd emerging ountriesF he exmple of frzil is relevntF his ountry is trying to reonile its strong eonomi growth nd the preservtion of its huge tropil emzonin forest in order to protet the unelievle iodiversity hotpot nd ensure ron sinkF hereforeD the e'ets of institutionsD s importnt elements of the humn inentives struE tureD on deforesttion hve een studied in this thesis round three new issuesF pirst ws the role of history throughout the legies of eh ountries in terms of legl origin @of lw nd reguE ltionA nd olonil originF he si ide ws tht institutionl legies n 'et deforesttion ut lso onditioned the e'et of institutions on deforesttionF eond ws the understnding of the role of the demnd for good governneD de(ned s the ompline with the lw nd the degree of puli o0ils ountilityD on deforesttionF he strting point ws tht the demnd side of the governne system is importnt to explin nd tully understnd the e'ets on deforesttion of the supply side @for instne the e'ets of the rule of lwA nd soD in turnD the sustinility of these reforms in terms of forest preservtionF hird ws the role of institutions nd governne system s the underlying frmework onditioning the e'et of proximte uses on deforesttion through two miro pplitions studies in frzilF he min motivtion of this lst prt ws to propose nother wy to understnd the importne of the institutionl kground s tlyti elementF he (rst prt relied on the theory of the persistene of institutions using the frmework of the historil nd omprtive institutionl nlysis @rgseAF his frmework sttes tht the urrent institutionl frmework is re)etion of historil proessF sn onsequeneD the (rst prt hs nlysed whether inherited legies suh s legl origin nd olonil origin n help to understnd how institutions shpe deforesttionF he (rst prt of the thesis ws thus sed on the literture whih studies the existene of institutionl persistene through legl origin on lw nd regultion s well s olonil originF his thesis egins with n historil nd omprtive nlysis of the evolutions of the forest lw in prne nd qret fritin from the IIth to the PHth enturyF qiven tht the nlyse of institutionl persistene in the three following hpters relies on the di'erenes etween legl origin @the prenh ivil lw nd the fritish ommon lwAD s well s olonil origins @prtiulrly the prenh nd fritish heritgeAD the (rst hpter gives @IA n nlysis of the min historil di'erenes etween the prenh nd inglish forest lw in order to @PA etter understnd the role of legl nd olonil legies on deforesttionF he min result ws tht from the IVth enturyD the prenh forest lw eme more severe nd promoted huge durle forestry mngement ompred to the inglish porest vwF his nlysis proposes in turn historil explntion for the di'ering impt of prenh nd inglish olonil nd legl origins on deforesttionF PQH he thesis goes on to test the presene oth of legies on deforesttion @hpter PA nd of legies on the e'ets of institutions on deforesttion @hpters Q nd RA using three eonometri nlysisF he seond hpter dels with the role of legies on deforesttion nd investigted if inherited legies suh s legl origin nd olonil origins n explin deforesttion in IIH developed nd developing ountriesF he strting point of this hpter ws tht di'erenes in deforesttion mong ountries ould e ttriuted to their legl systemsF his ssumption ws sed on reent empiril works whih hve shown tht ountries whose legl systems re sed on prenh ivil lw di'er systemtilly in terms of eonomi performne from those whose legl systems re sed on inglish ommon lwF he onsequenes of these di'ering legl trditions on urrent eonomi performnes hve een thus rodly studied in the literture nd this hpter hs ontriuted to this literture y investigting the impt of legl origin on deforesttionF ht is found in the literture is tht legl origin is orrelted with wide rnge of institutions nd poliies whih ould e expeted to produe higher rtes of deforesttion suh s orruptionD missEde(ned property rightsD or wek rule of lw in prenh ivil lw ountries s opposed to ommon lw onesF por this resonD di'erenes in legl origin ould explin di'erenes in deforesttionF woreoverD this hpter mkes n ttempt to test the min result of the (rst hpter in terms of the superiority of the prenh forest lw ompred to the inglish onesF pinllyD the proposl of investigte the in)uenes of oth the legl nd olonil origins on deforesttion is wy to evlute the role of forest lw originsF he strting point ws tht ehind prenh @inglishA legl or olonil origins ould e nlysed the prenh @inglishA forest lwF he min result of the seond hpter ws tht ivil lw ountries deforest signi(ntly less thn ommon lw ountriesF xeverthelessD the implementtion of eh legl system ws exogenous only for previously olonized ountries in whih the legl system ws trnsplnted y the olonizerF sn these ountriesD the di'erentil impt of the prenh ivil lw ws found to remin signi(ntF woreoverD lose reltionship etween olonil history nd legl origin is oviousF his ft mkes it di0ult to ttriute the di'erenes in environmentl performne to legl origin s opposed to other spets of olonil poliyF sn this senseD the di'erentil impt of the prenh ivil lw ould e ttriuted to prenh olonil legiesF portuntelyD the test of spei( prenh di'erene hs een fesile sine not ll previously olonized ountries with prenh ivil lw inheritne were olonized y prneF st ws found tht former prenh olonies tend to deforest less thn former fritishD pnishD or other oloniesF his di'erene n e ttriuted to forest lw legies inherited from the IVPU prenh porestry gode @hpter IAF he third nd fourth hpters of this thesis study if @IA inherited olonil legies @hpter QA nd @PA legl origin @hpter RA n explin deforesttion y shping the urrent impt of the institutionl kground on deforesttionD iFeFD to study the presene of institutionl persisteneF he third hpter investigtes the role on deforesttion of olonil originF he strting point ws to study whether moving from prenh to fritish olonil legies my in)uene the level of deforesttion nd whether the qulity of institution my 'et this reltionshipF he e'ets of institutionl persistene on deforesttion through olonil legies were estimted on ore dtset of TI non iuropen nd former olonized ountriesF he min results were tht @IA n improvement of the qulity of institutions ws found to etter dmpen deforesttion in ountries previously olonized y pin or qret fritin @ompred to those olonized y prneAD nd @PA tht former prenh olonies were inlined to deforest less thn former pnish nd fritish olonies in ontext of d governneF his lst result tully suggested tht in PQI ontext of poor governne @suh s poor property rightsD orruptionD utoryD low level of government funtioningAD the presene of some prenh olonil legies were helping to preserve the forest suh s prenh forest lw legies @hpter IAF he fourth hpter nlyses the role of legl origin on lw nd regultions on deforesttion through institutionsF he e'ets of institutionl persistene on deforesttion through legl origin were estimted on ore dtset of VP ountries hving prenh ivil lw originD ommon lw originD or qermn ivil lw origin from IWWH to PHHSF woreoverD ore dtset of TH non iuropen nd previously olonized ountries ws used to investigte the exogeneous role of legl origin in more depthF he min results were tht @IA n improvement of the orruption ontrol ws found to dmpen deforesttion in prenh ivil lw ountries wheres @PA etter demorti rules nd less ownership risk were more prone to redue deforesttion in ommon lw ountriesF fy ontrstD some institutions suh s the qulity of the legl struture nd the rule of lw hve no di'erentil e'et dependnt on the legl originD iFeFD whtever the legl originD n enhnement of eh of these two inditors ws found to e signi(ntly ssoited with less deforesttionF sn ddition to these onditioned institutionl e'etsD prenh ivil lw ountries re found to deforest less thn ommon lw ountries in ontext of d governne suggestingD in turnD the presene of some prenh legies helping to preserve the forestF his result highlights the importne of puzzling out the role of the origin of the legl system for (ghting ginst deforesttionF he seond prt of this thesis investigtes n importnt dimension of the institutionl frmework 'eting deforesttion in developing ountriesX the demnd for good governneF he urrent glol poliy gend hs mde governne systems one of the min elements for responding to deforesttion issues in developing ountriesD s they re n ville wy of shping humn tions towrds ommon gols suh s sustinle developmentF sn this ontextD good governne prtises hve to e rehed to promote sustinle developmentF hese prties lso oviously depend on the rule of lw proposed y the suppliers of good governne to enhne governne in the line of rule of lw theory whih is n ttempt to disover nd promote proper legl strutures for sustinle developmentF roweverD in most studies of governneD emphsis is put only on the supply side of reforms without tking into ount the demnd side for good governne reformsF hereforeD the seond prt ws n ttempt to show tht the demnd side for good governne mtters in the omprehension of the filures of the supply side for good governne nd in the promotion of sustinle development @hpter SAF sn this seond prtD the demnd side for good governne ws de(ned more rodly s the degree of ountility of puli o0ilsF woreoverD the onept of demnd for good goverE nne used in the (fth hpter in terms of environmentl ompline with the lwD relted to the respet nd the enforement of the legl system ws derived from tht de(nitionF es resultD the reltions etween the demnd nd the supply side re found to e omplex euse ompline @demnd sideA my e treted s n indivisile prt of the rule of lw @supply sideAF nderstnding the intertions etween the demnd side nd the supply side for good governne thus eome importnt nd relevnt @hpter SAF sing prinipl!gent modelD environmentl ompline nd judiil e0ieny were found to e omplementry or sustiE tutle in strengthening the forest stokF wore preiselyD the min proposition of the model stted tht environmentl ompline ould e viewed s sustitute of low judiil e0ieny or omplement of high judiil e0ieny in strengthening the forest stokF woreoverD empirE il estimtesD using ross setionl dt for TH developing ountriesD hve supported the min PQP theoretil preditionF he demnd for good governne ws found to insure the sustinility of good governne reformsD iFeFD to preserve the forest stokF roweverD the results hve showed tht n improvement of the e0ieny of governne infrstruture redued the level of forest stok only in the se of lk of environmentl omplineF reneD the nonEsustinility of good governne reforms in developing ountries n e explined y lk of demnd for good governneF his hpter hs givenD in turnD n explntion for the sustinility of governne reforms nd hs lled for more onsidertion of the role of demnd for good governneF he lst prt of the thesis gives two miroEeonomis pplitions into the frzilin ontext of the role of institutions nd governne system s underlying uses shping the e'et of proxE imte uses on deforesttionF his lst prt ttempts to understnd the e'ets of griulturl produtivity in the frzilin vegl emzon @hpter TA nd the sgwEeologio @sgwEiAD (sl tool in the stte of rná @hpter UAD on deforesttionF egriulturl expnsion is one of the min uses of deforesttion in the frzilin emE zonF feuse of thisD the seventh hpter hs investigted the impt of griulturl tehnil e0ieny on the propensity of frmers to onvert nturl lnd into griulturl plotsD iFeFD deE foresttionF his nlysis ws performed in the frzilin vegl emzon @fveA hrterized y poor institutionl kground with wek environmentl vlution of the frzilin forE estD n uneven lnd distriutionD nd prolem of the de fto openly essed forested nd unprodutive lndsF his hpter hs thus given new explntion of the eonomi drivers of deforesttion t the frm levelF he strting point ws to investigte whether there exists ler nd unmiguous link etween griulturl e0ienyD s proximte useD nd deforesttion in the spei( institutionl ontext of the fveD s n underlying useF sn this ontextD potentil inrese of produtivity ould rete inentives to onvert more nturl lnd when n e0ient frmer is @iA in ontext of reltively poor environmentl vlution implying tht this kind of frmer does not internlize the soil ost of forest into their prodution deisionsD nd @iiA in de fto openly essed unprodutive privte lnd whih pushes frmers to exploit their extensive mrgins efore their intensive onesF e two step eonometri pproh ws thus doptedF e ootstrpped trnslog stohsti frontier tht ws posteriori heked for funtionl onsisteny ws used in order to estimte tehnil e0ienyD estimtes of whih were put into lnd use model to ssess the impt of produtivity on deforesttionF egressions were estimted on ensusEtrtElevel dt from the genso egropeurio IWWS!IWWT in the fve @ereD emzonsD empD rD ondõniD orim nd ontins @xorth regionAD wto qrosso @genterEest regionAD nd wrnhão @xorthEist regionAAF ionometri results hve suggested tht tehnil e0ieny ws found to hve UEshped e'etX less nd more e0ient frms were more inlined to use lnd for griulturl tivities inE resing deforesttionF roweverD it ws found tht the mjority of frms were on the sendnt slopeD iFeFD griulturl tehnil e0ieny inresed deforesttion in the fveF his result hs een explined y the poor environmentl vlution of frzilin tropil forest lndD resulting in lk of internliztion of the soil vlue of forested lnd into frmers9 prodution deisionsD nd de fto openly essed unprodutive privte lnd whih hs pushed frmers to exploit their extensive mrgins efore their intensive onesF he lst hpter of the thesis hs delt with n importnt hllenge in the sustinle development gend whih is to (nd (nnil resoures to inite lol tors to produe lol puli goodD hving strong glol ene(tsD suh s environmentl prksF sn this senseD frzilE in sttes hve implemented new pyment shemeD the sgwEiD to inite muniiplities to PQQ preserve nd promote onservtion unitsF es onsequeneD the eighth hpter ims to nlyse the onsequene of this toolD whih implies hoie in lnd usesD etween the development of eonomi tivities nd the retion of onservtion unitsD in terms of sptil strtegi interE tions etween neighoring muniiplities for the retion of prksF woreoverD the muniiplities of the stte of rná were used sine the mehnism is the most dvnedF he strting point of this hpter ws tht given the nture of the sgwEiD there ould e sptil intertions etween ounties @positive @omplementA or negtive @sustituteAA in their lnd llotionF sn the se of positive intertionsD muniiplity ould deide to preserve its forests if its neighors hve done soD to mintin its shre of the money lloted in the sgwEi or to e s green s its ordering muniiplitiesF fy ontrstD the negtive sptil intertions were ssumed to e more inlined to our due to the role of the sgwEiF sn ftD the im of the sgwEi ws to ompenste muniiplities for the opportunity osts of prks retedF elsoD this ompenstion is negtively orrelted with the numer of muniiplities in the progrm implying tht ounties ould deide to not ept the sgwEi if their neighoring ounties do it soD s strtegi moveF prom lnd use sed deforesttion model t ountyElevel nd sptil toit modelD estiE mted from yesin frmework with vesge9s mtl odeD the min result found ws tht there were negtive sptil intertions etween ounties etween PHHH nd PHIH in the tte of rnáF his result hs suggested tht the sgwEi hs reted sptil strtegi intertions etween ountiesF he im of the inentive hs thus wekened s the retion of prks in the tte of rná hs not inrese sine PHHH fter V yers @sine IWWPA of importnt growthF he min result of this hpter hs questioned in turn the e0ieny of this tool in the promotion of forest preservtion y reting sptil strtegi intertions in lnd use etween muniiplitiesF o sum upD the lst prt of the thesis gives n illustrtion of the role of the institutions nd governne system s underlying uses shping the e'et of proximte uses of deforesttionF st founds tht institutionl filures @hpter TAD nd politil eonomy @hpter UA re strongly ssoited with environmentl eonomyF Policy implications he min glol result of this thesis is tht institutions re relly importnt to understnd the deforesttion proess in developing ountriesF woreover this thesis rings three new importnt poliy reommendtions llowing for preserving woodlndF he (rst prtD on the role of legies nd institutionl persistene on deforesttionD suggests tht the ristory of eh ountry is importnt in understnding its deforesttionF vegl origin nd olonil origin re sustntil determinnts of deforesttionF he min results is tht oth prenh ivil lw nd previously prenh olonized ountries tend to deforest less thn ommon lw ountries nd other previously olonized ountriesF he omprtive nlysis of the (rst hpter n help to understnd these resultsF he divergene etween prne nd qret fritin during the IWth entury towrds more protetion of woodlnd in prne nd less preservtion of forest in qret fritin ould explin why ountries in)uened y oth the olonil nd legl poliy of prne deforest less thn those in)uened y qret fritinF sn dditionD oth the third nd fourth hpters stress the importne tht institutions re signi(nt ftors in the proess of deforesttion utD overllD suggests tht these in)uenes should e understood in the light of the pst experienes of eh ountry inluding olonil nd PQR legl legiesF hese results questionD in turnD the vlidity of poliy reommendtions in terms of institutions without tking into ount legiesD nd underlie the importne of reltivism in understnding the e'et of institutions on deforesttionF he poliy reommendtion onE erning the promotion or the enhnement of n institution hs to tke into ount the pst in)uenes of eh ountryF he seond prt highlights the role of the demnd for good governne in the promotion of sustinle developmentF he min poliy reommendtion relies on the strong intertions etween the supply side nd demnd side for good governneF husD this thesis lls for more ttention on the demnd side to understnd the filure of good governne reforms impleE mented in developing ountries throughout the enhnement of the supply side without tking into ount the demnd sideF hough the demnd side is eoming more importnt with the inititives of the orld fnk to promote the degree of puli o0ils9 ountility s the (rst step towrd the reognition of the demnd sideD more e'orts hve to e done to etter underE stnd the role of the demnd sideF hereforeD this thesis proposes more extended de(nition of the demnd for good governne through the onept of ountility nd omplineF his thesis thus gives new interprettion of the role of ompline inluding the environmentl ompline s strong ftor of sustinle developmentF oliy reommendtions hve to promote oth the puli o0ils9 ountility nd the privte gents9 ompline to enhne the demnd for good governneF pinllyD the thesis proposes miroEpplitions studies of the role of institutions s underlying uses shping the e'et of proximte usesF snstitutions n 'et deforesttion euse institutions re the rule of the gme shping eonomi inentives of privte or puli gents suh s pesnts or muniiplitiesF husD the qulity of the rule of the gme onditions the ehvior of gents towrd more onservtive tivities or more onversion onesF he e'et of institutions hs thus to e understood s tlyti role preipitting the role of proximte uses on deforesttion suh s griulturl produtivityF snstitutions should e understood s uses of deforesttion whih in)uene the e'et of proximte uses nd soD in turnD they should e viewed s elements helping ring out hnge towrd more sustinle developmentF pinllyD the lst hpter lso illustrtes this role of institutions ut lls for more onsidertion of (sl tools sed on internl resoures s pyment for environmentl serviesF he solution implemented in frzil in severl sttes suh s rná hs llowed to ompenste muniiplities whih hose to protet their nturl lnd through (sl trnsfers from the federl stteF his thesis lls for iA development of this prtise to promote the development of environmentl servies ut lso iiA onsidertion of the heterogeneous ontext in whih muniiplities (nd themselves nd the potentil strtegi intertions etween muniiplities whih mehnism of this type n reteF his thesis hs thus highlighted tht institutions re ruil to understnd deforesttion in developing ountries nd stresses the importne of tking into ount olonil nd legl legiesD the ehvior of privte gents in terms of demnd side for good governne nd the tlyti role of institutions in the design of poliies to enhne institutions nd preserve forestF PQS 
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2

  REDD was proposed for the rst time in 2005 by a group of developing countries led by Papua New Guinea and Costa Rica (in the 11th CoP of the UNFCCC), and then mentioned at the 13th Conference of the Parties (CoP 13) of the UNFCCC, later conrmed in Cancun during the 16th CoP in 2010.

  ), Mato Grosso do Sul (2001), Pernambuco (2001), Tocantins (2002) (see the ocial website of the ICMS-E, http://www.icmsecologico.org.br/, and Veríssimo et al. (2002); Ring (2008)).
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  Results do not change without the quadratic term. The income eect remains positive but non signicant, the eects of other control variables do not change nor do the signicant negative spatial interactions between counties.
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emherD qF FD PHHTF gorruptionX e hllenge for eonomists interested in forest poliy designF tournl of porest ionomis IP @PAD VS ! VWF endersenD vF iFD eisD iF tFD IWWUF heforesttion development nd government poliy in the rzilin mzonX n eonometri nlysisF exto pr hisussão E spe SIQF engelsenD eFD IWWWF egriulturl expnsion nd deforesttionX modelling the impt of popuE ltionD mrket fores nd property rightsF tournl of hevelopment ionomis SVD IVS!PIVF engelsenD eFD PHHWF elising ihhCX xtionl strtegy nd poliy optionsF gspyD fogorD sndonesiFD ghF oliy options to redue deforesttionD ppF IPS!IQVF engelsenD eFD uimowitzD hFD PHHIF egriulturl ehnologies nd ropil heforesttionF gef snterntionlD llingfordF PH erujoD gFD fonjenD fhttriD wFD rmmigD wFD PHHIF snstitutions nd the environment kuznets urve for deforestE tionX e rossountry nlysis for ltin meriD fri nd siF orld hevelopment PW @TAD WWS!IHIHF frowderD tF yFD edlowskiD wF eFD ummersD F wFD PHHRF vnd use ptterns in the rzilin mzonX gomprtive frmElevel evidene from rondôniF rumn iology QP @PAD IWU!PPRF fulteD iF rFD hmniD FD vopezD FD PHHUF yn the gins of ommitting to ine0ienyX gorE ruptionD deforesttion nd low lnd produtivity in ltin meriF tournl of invironmentl ionomis nd wngement SR @QAD PUU!PWSF gvigliErrrisD tFD PHHSF gttle umultion nd lnd use intensi(tion y households in the rzilin mzonF egriulturl nd esoure ionomis eview QR @PAD IRSITPF ghomitzD uF wFD qryD hF eFD IWWTF odsD lnd useD nd deforesttionX e sptil model pplied to elizeF he orld fnk ionomi eview IHD RVU!SIPF ghomitzD uF wFD homsD F FD PHHQF heterminnts of lnd use in mzôniX e (neEsle sptil nlysisF emerin tournl of egriulturl ionomis VS @RAD IHIT!IHPVF qeistD rFD vminD iFD PHHPF roximte uses nd underlying driving fores of tropil deforE esttionF fioiene fioieneD IRQ!SHF qringerD eFD IWWSF he forest trnsitionX en lterntive pprohF ere PU @QAD PRP!PSIF qreifD eFD IWWVF ristoril nd omprtive institutionl nlysisF he emerin ionomi eview VV @PAD VH!VRF rehtD F fFD undelD FD qomesD sFD guellrD xFD osD rFD PHHTF qloliztionD forest resurgeneD nd environmentl politis in el slvdorF orld hevelopment QR @PAD QHV!QPQF rodgsonD qFD IWVVF ionomis nd snstitutionsX e wnifesto for wodern snstitutionl ioE nomisF espets of olitil ionomy F gmridgeX olity ressF rodgsonD qF wFD IWWVF he pproh of institutionl eonomisF tournl of ionomi viterture QT @IAD ITT!IWPF rotteD vFD PHHIF gon)its yver roperty ights nd xturl esoure ixploittion t the prontierF tournl of hevelopment ionomis TTD I!PIF rotteD vFD PHHSF xturlEresoure exploittion with ostly enforement of property rightsF yxE ford ionomi pers SU @QAD RWU !SPIF uimowitzD hFD engelsenD eFD IWWVF ionomi wodels of ropil heforesttionX e eviewF gentre for snterntionl porestry eserhX tkrtF ursentyD eFD yngoloD FD PHIIF gn frgile sttes deide to redue their deforesttionc the inpproprite use of the theory of inentives with respet to the redd mehnismF porest oliy nd ionomis sn ressD !F PP uiryD uF FD vminD iF pFD weyfroidtD FD PHIHF vnd use trnsitionsX oioEeologil feedk versus soioE eonomi hngeF vnd se oliy PU @PAD IHV ! IIVD `eXtitlebporest trnsitions`GeXtitleb `eXtitlebind power plnningD lndspes nd pulis`GeXtitlebF vminD iF pFD urnerD fF vFD qeistD rF tFD egolD F fFD engelsenD eFD frueD tF FD goomesD yF FD hirzoD FD pisherD qFD polkeD gFD qeorgeD F FD romewoodD uFD smernonD tFD veemnsD FD viD FD wornD iF pFD wortimoreD wFD mkrishnnD F FD ihrdsD tF pFD kånesD rFD te'enD FD toneD qF hFD vedinD FD eldkmpD F eFD ogelD gFD uD tFD PHHIF he uses of lndEuse nd lndEover hngeX moving eyond the mythsF qlol invironmentl ghnge II @RAD PTI ! PTWF vngeD wF uFD PHHRF fritish olonil legies nd politil developmentF orld hevelopment QP @TAD WHS ! WPPF vngloisD F xFD IWVTF ionomis s proessX issys in the new institutionl eonomisF gmridge nd xew orkX gmridge F ressF wrgulisD FD PHHQF guses of deforesttion of the rzilin mzonF orld fnk xorthD hF gFD PHHTF nderstnding the proess of eonomi hngeF rineton niversity ressF xorthD hF gFD eingstD fF FD IWVWF gonstitutions nd ommitmentX he evolution of instiE tutionl governing puli hoie in seventeenthEentury englndF he tournl of ionomi ristory RW @RAD VHQ!VQPF ydugemiD FD tosonD F vFD PHHVF qovernne reform under relEworld onditionsF orld fnk ulitionsF yjimD hF FD qlvinD uF eFD fF vF urnerD sFD IWWRF he glol impt of lndEuse hngeF fioiene RR @SAD QHH!QHRF ytsukiD FD rrdieD sFD eisD iFD PHHPF he implition of property rights for joint griultureE timer produtivity in the frzilin emzonF invironment nd development eonomis U @rt PAD PWW!QPQF heoD FD PHHTF egriulturl expnsion nd deforesttion in lowlnd oliviX the import sustitution versus the struturl djustment modelsF vnd se oliy PQF heoD FD PHHWF egrrin reform in the rzilin mzonX sts implitions for lnd distriuE tion nd deforesttionF orld hevelopment sn ressF nD FD firdseyD F eFD pngD tFD roughtonD FD uuppiD F iFD uurzD F eFD hillipsD f'D eFD olinoD tFD lkerD FD eldrihD FD gldsD wFD eisD iFD erzD FD fohrerD gFD PHHUF od investmentD sptil intensi(tion nd deforesttion in the rzilin mzonF tournl of egionl iene RU @IAD IHW!IPQF f'D hotterD eFD IWVIF he ionomi heory of oil snstitutionsF gmridge niversity ressF egllD gFD PHHTF he forestry risis of the rule of lwF tndford vw eview SV @SAD ISQW!ISTPF outhgteD hFD ndersD tFD ihuiD FD IWWHF esoure degrdtion in fri nd ltin meriX opultion pressureD poliiesD nd property rrngementsF emerin tournl of egriulturl ionomis UP @SAD IPSW!IPTQF hornerD hFD IWTTF ne théorie néopopuliste de l9éonomie pysnne X l9éole de F vF hjnovF ennlesF ionomiesD oiétésD givilistions PI @TAD IPQP!IPRRF urnerD fFD wossD FD koleD hFD IWWQF elting lnd use nd glol lndEover hngeF proposl for igpEhdp ore projet @a igp reportY PRGhdp reportY SAF lkerD FD rommD eF uF yFD IWWTF vnd use nd lnd over dynmis in the rzilin mzonX n overviewF iologil ionomis IV @IAD TU ! VHD lnd se hynmis in the frzilin emzonF lkerD FD erzD FD gldsD wFD ilvD vF FD PHHPF vndEuse nd lndEover hnge in forest frontiersX he role of household life ylesF snterntionl egionl iene eview PS PU Institutions and deforestation in the light of History
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	le PFQX vegl originD olonil originD nd deforesttion @IWWH!PHHSA le PFRX gontrol vrilesD legl originD olonil originD nd deforesttion @IWWH!PHHSA le PFSX elterntive odingX vegl originD olonil originD nd deforesttion @IWWH!PHHSA le PFTX ropil ountriesX vegl originD olonil originD nd deforesttion @IWWH!PHHSA le PFUX qeogrphyD legl originD olonil originD nd deforesttion @IWWH!PHHSA 2.A Appendix 2.A.2 Data descriptions and sources
	le PFIX xumer of ountries ording to former olonil sttus nd legl origin prenh gommon qermn otl ivil lw lw ivil lw xonEolonized ountries IW V IQ RH pormer prenh olonies IV H H IV pormer fritish olonies H PS H PS pormer pnish olonies IT H H IT pormer other olonies IH H I II Total TQ QQ IR IIH le PFPX vegl originD olonil originD nd deforesttion rte @IWWH!PHHSA gore dtset @IIH ountriesA vegl origin prenh gommon qermn HFHHPP HFHHUQ * * * E HFHHPS * * * xumer of ountries TQ QQ IR ynly previously olonized ountries @TS ountriesA golonil power prenh fritish pnish ortuguese HFHHQR HFHHWI * * * HFHHSI HFHHUH * xumer of ountries IV PS IT T xoteX esterisks indite results of tEtestsF he null hypothesis is tht the men is the sme s the men for prenh legl origin ountriesGpormer prenh oloniesF BBB sttistil signi(ne t I7D BB sttistil signi(E ne t S7D B sttistil signi(ne t IH7F hependent vrileX te of deforesttion vegl origin vegl origin golonil origin ell smple reviously golonized reviously golonized ell smple foth esefvi @IA @PA @QA @RA gommon lw HFHHR * * * HFHHQ * * HFHHR * * * (0.001) (0.001) (0.001) qermn ivil lw HFHHHS HFHHT * * * HFHHI (0.001) (0.001) (0.001) pormer fritish olonies HFHHS * * * HFHHP (0.002) (0.001) pormer pnish olonies HFHHT * * * HFHHU * * * (0.002) (0.002) pormer other olonies HFHHR * HFHHS * * (0.002) (0.002) gonstnt HFHHP HFHHS * HFHHR HFHHHV (0.002) (0.003) (0.003) (0.002) yservtions RQT PUV PUV RQT gountries IIH UH UH IIH edjusted P HFPT HFHWP HFIHV HFPUV F sttisti QQFQSV PTFHHP IPFWIP PTFHUI xoteX yv roust stndrd errors in prenthesesF sn ll regressionsD regionl nd yer dummies re introdued @omitted region is esiAF he omitted tegory is prenh legl originD ndGor pormer prenh olonyF BBB sttistil signi(ne t I7D BB sttistil signi(ne t S7D B sttistil signi(ne t IH7F hependent vrileX te of deforesttion vegl origin vegl origin golonil origin foth ell smple reviously golonized reviously golonized ell smple esefvi @IA @PA @QA @RA gommon lw HFHHU * * * HFHHV * * * HFHHT * * * (0.002) (0.002) (0.002) qermn ivil lw HFHHS * * HFHIT * * * HFHHS * * * (0.002) (0.002) (0.002) pormer fritish olonies HFHHV * * * HFHHQ (0.002) (0.002) pormer pnish olonies HFHHR HFHHS * (0.003) (0.003) pormer other olonies HFHHS * HFHHS * * (0.003) (0.002) vg forest ere HFHHHP EFHHHHQ EFHHHP HFHHHHP (0.0005) (0.0008) (0.0009) (0.0006) vog qh EFHHQ * * * EFHHP * * * EFHHP * * * EFHHP * * * (0.0005) (0.0007) (0.0007) (0.0005) url density EIFUIeEHT ERFSReEHT * EQFSVeEHT EPFRVeEHT (1.86e-06) (2.37e-06) (2.27e-06) (1.96e-06) opF growth HFHHS * * * HFHHT * * * HFHHT * * * HFHHS * * * (0.001) (0.001) (0.002) (0.001) imer HFHHQ HFHHP HFHHI HFHHP (0.002) (0.003) (0.003) (0.002) gonstnt HFHHS HFHHV HFHHT HFHHS (0.007) (0.011) (0.012) (0.007) yservtions QRV PRR PRR QRV gountries VU TI TI VU edjusted P HFQRI HFPR HFPQT HFQS F sttisti IVFPIU IPFTWT VFIWI ISFSSU xoteX yv roust stndrd errors in prenthesesF sn ll regressionsD regionl nd yer dummies re introdued @omitted region is esiAF he omitted tegory is prenh legl originD ndGor pormer prenh olonyF BBB sttistil signi(ne t I7D BB sttistil signi(ne t S7D B sttistil signi(ne t IH7F hependent vrileX te of deforesttion vegl origin vegl origin foth ell smple reviously golonized ell smple esefvi @IA @PA @QA gommon lw HFHHU * * * HFHHV * * * HFHHT * * * (0.001) (0.002) (0.002) wixed legl origin HFHIV * * * HFHP * * * hependent vrileX te of deforesttion vegl origin vegl origin golonil origin foth esefvi @IA @PA @QA Dependent variable: Rate of deforestation Legal Colonial Both Legal Legal Colonial Both le PFWX ht desriptions nd soures 2.A.1 List of countries Code Variables and Denition Source @RA gommon lw HFHHV * * * HFHHV * * * HFHHV * * (0.002) (0.002) (0.003) qermn ivil lw EFHIP * * * Origin Origin Origins Origin Origin Origin Origins VARIABLES (1) (2) (3) (4) (5) (6) (7) Common law 0.01 * * * 0.011 * * * 0.007 * * * 0.008 * * * Deforest Deforestation: FAO le PFVX vist of ountries * * * GDP Log GDP per capita, constant 2000 US$. WDI 2008 0.006 (0.002) (0.002) (0.002) (0.002) (0.002) Popgr Annual population growth rate (percentage). WDI 2008 EFHHR (0.004) (0.004) German civil law 0.011 * * * 0.012 * * * 0.006 * * * 0.022 * * * 0.006 * * * Core Dataset of 110 Countries Rural Rural population density per km 2 of arable land. WDI 2008 HFHIU * * * (0.003) (0.003) (0.003) qermn ivil lw HFHHU * * * HFHIV * * * HFHHU * * * (0.002) (0.002) (0.002) pormer fritish olonies pormer fritish olonies HFHII * * * (0.003) (0.003) (0.002) (0.003) (0.002) Algeria, Angola, Argentina, Australia, Austria, Belize, Benin, Bhutan, Bolivia, Botswana, Brazil, Timber The relative price of timber. FAO/WDI 2008 HFHHQ (0.002) Former British colonies 0.011 * * * 0.008 * * * 0.002 Legalor Legal origin of law and regulation with common, French civil law, Ger-(La Porta et al., 2008) Bulgaria, Burkina Faso, Cameroon, Canada, Central African Rep., Chad, Chile, China, Colombia, (0.003) pormer pnish olonies HFHHQ HFHHQ (0.004) (0.004) (0.002) (0.002) (0.002) Former Spanish colonies 0.002 0.003 0.005 * * * man and Scandinavian law. Democratic Rep. Congo, Congo Rep., Costa Rica, Ivory Coast, Croatia, Czech Republic, Dominican Colony Colonial dummies indicating whether a country had been a British, (La Porta et al., 1999) 0.005 (0.003) (0.003) (0.003) (0.002) Rep., Ecuador, Equatorial Guinea, Eritrea, Estonia, Ethiopia, Fiji, France, Gabon, Georgia, Germany, French, Spanish, or other (German, Italian, Belgian, Dutch or Por-HFHHP (0.002) pormer pnish olonies (0.003) pormer other olonies (0.002) vg porest ere HFHHHS HFHHHR (0.0005) (0.0008) (0.0005) vog qh EFHHQ * * * EFHHQ * * * (0.0006) (0.0007) (0.0006) url density EIFWWeEHT ESFRQeEHT * * * (1.54e-06) (1.81e-06) (1.67e-06) opF growth HFHHT * * * HFHHU * * * (0.001) (0.002) (0.001) imer HFHHQ HFHHP (0.002) (0.003) (0.002) gonstnt HFHHHP HFHHQ HFHHHR (0.007) (0.01) (0.007) yservtions QRV PRR QRV gountries VU TI VU edjusted P HFRHW HFQPT HFRHV F sttisti IVFTVS IPFVUW ISFUV xoteX yv roust stndrd errors in prenthesesF sn ll regressionsD regionl IH7F signi(ne t I7D BB sttistil signi(ne t S7D B sttistil signi(ne t egory is prenh legl originD ndGor pormer prenh olonyF BBB sttistil nd yer dummies re introdued @omitted region is esiAF he omitted tE (0.01) (0.011) (0.01) (0.01) yservtions IUT ITV ITV gountries RR RP RP edjusted P HFPSQ HFITR HFQHI F sttisti IVFSTV SFQTI UFVHT BB sttistil signi(ne t S7D B sttistil signi(ne t IH7F prenh legl originD ndGor pormer prenh olonyF BBB sttistil signi(ne t I7D yer dummies re introdued @omitted region is esiAF he omitted tegory is xoteX yv roust stndrd errors in prenthesesF sn ll regressionsD regionl nd F statistic 10.875 7.501 9.946 16.31 11.443 7.038 14.275 IUFSRW Adjusted R2 0.296 0.294 0.301 0.345 0.258 0.243 0.353 HFQUS Countries 54 54 54 87 61 61 87 RR Observations 216 216 216 348 244 244 348 IUT Constant -.013 -.018 -.013 0.007 0.015 0.011 0.007 (0.012) (0.013) (0.013) (0.006) (0.01) (0.011) (0.007) HFHHQ (0.002) (0.002) (0.002) (0.002) gonstnt HFHQP * * * HFHQP * * * HFHR * * * (0.006) (0.007) (0.007) (0.006) HFHRI * * * Latitude -.009 -.020 * * * -.014 * * -.008 HFHHT * * * imer EFHHI EFHHHT EFHHI (0.0008) (0.0008) (0.0009) EFHHI Log settler mortality 0.003 * * * 0.003 * * * 0.003 * * * EPFRWeEHT opF growth HFHHQ * * HFHHQ * * HFHHQ * * (0.001) (0.001) (0.001) (0.001) Timber 0.002 0.001 0.002 0.002 0.002 0.001 0.002 (0.003) (0.003) (0.003) (0.002) (0.003) (0.003) (0.002) HFHHQ * * EFHHQ * * * url density (2.02e-06) (1.81e-06) (1.81e-06) Pop. growth 0.007 * * * 0.007 * * * 0.007 * * * 0.005 * * * 0.006 * * * 0.006 * * * 0.005 * * * (0.002) (0.002) (0.002) (0.001) (0.001) (0.002) (0.001) ESFTVeEHT (1.66e-06) (2.67e-06) (2.71e-06) (2.71e-06) (1.86e-06) (2.36e-06) (2.22e-06) (1.94e-06) HFHHHR (0.0006) (0.0006) (0.0006) (0.0006) vog qh EFHHI * EFHHI EFHHI (0.0008) (0.0008) (0.0008) (0.0008) Rural density -4.22e-06 -4.24e-06 -4.79e-06 * -2.94e-06 -7.03e-06 * * * -5.06e-06 * * -3.51e-06 * EFHHI Log GDP -.002 * * * -.002 * * -.002 * * -.003 * * * -.002 * * * -.002 * * * -.002 * * * (0.0008) (0.0009) (0.0009) (0.0005) (0.0007) (0.0007) (0.0005) HFHHQ (0.003) (0.003) vg porest ere EFHHP * * * EFHHP * * * EFHHR * * * (0.0008) (0.0009) (0.0009) (0.0005) (0.0007) (0.0008) (0.0006) EFHHR * * * Lag Forest Area 0.0003 -1.00e-05 -.0001 0.0002 -.0004 -.0005 0.00006 Madagascar, Malawi, Malaysia, Mali, Mexico, Mongolia, Morocco, Mozambique, Namibia, Nepal, pendix, Table A2). HFHHQ pormer other olonies HFHIR * * * Former other colonies 0.004 0.005 * 0.004 * 0.005 * Ghana, Greece, Guatemala, Guinea, Guinea-Bissau, Guyana, Honduras, Hungary, India, Indonesia, tuguese) colony. HFHIR * * * (0.003) (0.003) (0.002) (0.002) Iran, Italy, Japan, Kazakhstan, Kenya, South Korea, Laos, Latvia, Liberia, Lithuania, Macedonia, Mortality Log of the fourth mortality estimated by Acemoglu et al. (2000, Ap-(Acemoglu et al., 2001)
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* * * ETFSUeEHT * * * ETFTQeEHT * * * ETFSUeEHT * * * Note: Columns 1 to 3 (4 to 6) report the results with settlers mortality (latitude) as control variable. OLS robust standard errors in parentheses. In all regressions, regional and year dummies are introduced (omitted region is Asia). The omitted category is French legal origin, and/or Former French colony. *** statistical signicance at 1%, ** statistical signicance at 5%, * statistical signicance at 10%. New Zealand, Nicaragua, Niger, Nigeria, Pakistan, Panama, Papua New, Guinea, Paraguay, Peru, Philippines, Poland, Portugal, Romania, Russia, Saudi Arabia, Senegal, Serbia, Sierra Leone, Slovakia, Slovenia, Solomon Islands, Somalia, South Africa, Spain, Sri Lanka, Sudan, Suriname, Switzerland, Tanzania, Thailand, Turkey, Turkmenistan, Uganda, Ukraine, United Kingdom, United States, Uruguay, Uzbekistan, Venezuela, Vietnam, Zambia, Zimbabwe.

70 Past Colonized Countries

Algeria, Angola, Argentina, Belize, Benin, Bhutan, Bolivia, Botswana, Brazil, Burkina Faso, Cameroon, Central African Rep., Chad, Chile, Colombia, Democratic Rep. Congo, Congo Rep., Costa Rica, Ivory Coast, Dominican Rep., Ecuador, Equatorial Guinea, Eritrea, Ethiopia, Fiji, Gabon, Ghana, Guatemala, Guinea, Guinea-Bissau, Guyana, Honduras, India, Indonesia, Kenya, South Korea, Laos, Madagascar, Malawi, Malaysia, Mali, Mexico, Morocco, Mozambique, Namibia, Nepal, Nicaragua, Niger, Nigeria, Pakistan, Panama, Papua New Guinea, Paraguay, Peru, Philippines, Senegal, Sierra Leone, Solomon Islands, Somalia, South Africa, Sri Lanka, Sudan, Suriname, Tanzania, Uganda, Uruguay, Venezuela, Vietnam, Zambia, Zimbabwe.

47 Tropical Countries Angola, Argentina, Benin, Bolivia, Brazil, Burkina Faso, Cameroon, Central African Republic, Chad, Chile, China, Colombia, Democratic Rep. Congo, Costa Rica, Ivory Coast, Ecuador, Ethiopia, Gabon, Ghana, Guatemala, Guinea, Honduras, India, Indonesia, Laos, Madagascar, Malawi, Malaysia, Nepal, Nicaragua, Nigeria, Panama, Papua New Guinea, Paraguay, Peru, Philippines, Senegal, Sierra Leone, Sri Lanka, Sudan, Tanzania, Thailand, Uganda, Vietnam, Zambia, Zimbabwe. 

  Note: OLS robust standard errors in parentheses. In all regressions, regional and year dummies are introduced (omitted region is Asia). The omitted colonial origin is Former French colony. Columns 1 and 2 reports results with the Corruption index of the World Bank Governance Indicators database, Columns 3 and 4 reports results with the indicator of government eectiveness of the World Bank Governance Indicators database, Columns 4 and 5 uses the Regulatory Quality index of the World Bank Governance Indicators database. F-stat British (Spanish) reports the F-stat and the associated signicance of the following test:Note: OLS robust standard errors in parentheses. In all regressions, regional and year dummies are introduced (omitted region is Asia). The omitted colonial origin is Former French colony. Column 1 reports results with the overall aggregated index, Column 2 with an index of democracy from Freedom House and Polity 2, Column 3 with the Corruption index of the World Bank Governance Indicators database, Column 4 with the indicator of government eectiveness of the World Bank Governance Indicators database, Columns 5 uses the Regulatory Quality index of the World Bank Governance Indicators database, Column 6 reports results with the inverse of the rst eigenvetor resulting from the (rst prinipl omponent nlysis of governne qulity is reported s well s the orreltion of the (rst prinipl omponent with the orreE sponding governne vrile @in prenthesesD elow the di'erent eigenvetorsAF he omposite index is lulted y multiplying eh eigenvetor @of eh governne vrileA y the reltive governne vrile previously stndrdizedF

	IIH	FFxortonD xew orkF xorthD hF gF @IWWRAF ionomi performne through timeF emerin ionomi eviewD VR@QAD QSW!TVF xovoD hF gF @PHHUAF heforesttion nd property rightsX e omprison etween former ritish nd spnish oloniesF ionomi enlysis orking persD U@UAF IHS outhgteD hFD 8 ungeD gF pF @IWWHAF he institutionl origins of deforesttion in ltin meriF 3.6 Tables of results le QFPX golonil originsD governmentl qulity nd deforesttion le QFRX ettler mortlityD olonil originsD institutions nd deforesttion Dependent variable: Rate of deforestation 3.A Appendix 3.A.3 Denition of variables and sources 3.A.4 Results of the principal components analysis t' pper noF WHESFF øreideD F @PHHUAF porest onessions nd orruptionF ehF repFD RX entiEgorrutpion gentreF ilsonD tF uFD 8 hmniD F @PHHSAF gorruptionD politil ompetition nd environmentl poliyF tournl of invironmentl ionomis nd wngementD RW@QAD SIT ! SQSF IHT le QFIX golonil originsD governne qulity nd deforesttion Dependent variable: Rate of deforestation Aggregated index WBGI Democracy index VARIABLES (1) (2) (3) (4) Former British colonies 0.01 * * * 0.017 * * * 0.009 * * * 0.019 * * * (0.002) (0.006) (0.002) (0.003) Former Spanish colonies 0.007 * * 0.035 * * * 0.006 * * 0.048 * * * (0.003) (0.007) (0.003) (0.009) Former other colonies 0.005 * -.002 0.005 * * 0.004 (0.003) (0.005) (0.002) (0.005) Institutions -.007 0.01 0.004 0.018 * * * (0.006) (0.011) (0.004) (0.005) Institutions*British -.021 -.022 * * * (0.014) (0.006) Institutions*Spanish -.053 * * * -.054 * * * (0.016) (0.012) Institutions*Other col. 0.028 * 0.0003 (0.014) (0.009) Lag Forest Area -.001 -.001 -.0007 -.001 (0.0009) (0.0008) (0.0008) (0.0007) Log GDP -.002 * -.001 * -.003 * * * -.002 * * * (0.0009) (0.0008) (0.0007) (0.0007) Rural density -7.98e-06 * * * -6.14e-06 * * * -7.84e-06 * * * -6.99e-06 * * * (2.47e-06) (2.28e-06) (2.36e-06) (2.16e-06) Pop. growth 0.005 * * * 0.004 * * * 0.006 * * * 0.005 * * * (0.002) (0.002) (0.002) (0.001) Timber 0.002 0.002 0.002 0.001 (0.003) (0.003) (0.003) (0.003) Latitude -.019 * * -.014 * -.024 * * * -.022 * * * (0.008) (0.008) (0.007) (0.007) Intercept 0.024 * * 0.016 0.019 * 0.015 (0.012) (0.011) (0.01) (0.01) Number of countries 60 60 60 60 Observations 176 176 240 240 Adjusted R2 0.257 0.348 0.274 0.349 F-stat 6.972 7.367 9.839 11.676 RMSE 0.01 0.009 0.01 0.009 F-stat British 9.38 * * * 18.02 * * * F-stat Spanish 16.63 * * * 14.79 * * * signicance at 10%. IHU Dependent variable: Rate of deforestation Corruption WBGI Governm. eectiveness Regulatory quality VARIABLES (1) (2) (3) (4) (5) (6) Former British colonies 0.01 * * * 0.013 * * 0.01 * * * 0.012 * 0.01 * * * 0.019 * * (0.002) (0.006) (0.002) (0.007) (0.002) (0.009) Former Spanish colonies 0.007 * * 0.027 * * * 0.007 * * * 0.024 * * * 0.008 * * * 0.044 * * * (0.003) (0.006) (0.003) (0.008) (0.003) (0.011) Former Other col. 0.005 * -.004 0.005 * -.011 * 0.005 * -.010 (0.003) (0.006) (0.003) (0.006) (0.003) (0.009) Institutions -.011 * * 0.002 -.008 -.004 -.002 0.007 (0.005) (0.01) (0.009) (0.016) (0.007) (0.015) Institutions*British -.010 -.007 -.017 (0.015) (0.019) (0.017) Institutions*Spanish -.039 * * * -.033 * -.052 * * * (0.014) (0.02) (0.018) Institutions*Other col. 0.034 * * 0.058 * * * 0.034 * (0.017) (0.02) (0.018) Lag Forest Area -.001 -.001 * -.001 -.001 -.001 -.001 (0.0009) (0.0008) (0.0009) (0.0009) (0.0009) (0.0008) Log GDP -.001 * -.002 * -.002 -.002 -.002 * * -.002 * * (0.0008) (0.0009) (0.001) (0.001) (0.0008) (0.0008) Rural density -7.43e-06 * * * -6.18e-06 * * -8.17e-06 * * * -6.03e-06 * * * -8.10e-06 * * * -6.03e-06 * * (2.51e-06) (2.42e-06) (2.43e-06) (2.34e-06) (2.49e-06) (2.38e-06) Pop. growth 0.005 * * * 0.004 * * * 0.005 * * * 0.005 * * * 0.005 * * * 0.005 * * * (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) Timber 0.002 0.002 0.002 0.003 0.002 0.003 (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) Latitude -.016 * * -.013 * -.019 * * -.014 -.021 * * * -.016 * * (0.008) (0.008) (0.009) (0.009) (0.008) (0.007) Intercept 0.022 * 0.02 * 0.023 * * 0.019 * 0.025 * * 0.016 (0.012) (0.011) (0.011) (0.011) (0.012) (0.013) Number of countries 60 60 60 60 60 60 Observations 176 176 180 180 180 180 Adjusted R2 0.264 0.321 0.261 0.331 0.258 0.359 F-stat 9.193 8.445 7.854 8.095 8.072 7.478 RMSE 0.01 0.009 0.01 0.009 0.01 0.009 F-stat British 8.11 * * * 8.56 * * * 9.33 * * * F-stat Spanish 9.16 * * * 13.04 * * * 15.59 * * * H0: φ 1 + φ 2 = 0. *** statistical signicance at 1%, ** statistical signicance at 5%, * statistical signicance at 10%. IHV le QFQX golonil originsD property rights nd deforesttion Dependent variable: Rate of deforestation Ownership risk index Fraser Institute index Rule of law index WBGI VARIABLES (1) (2) (3) (4) (5) (6) Former British colonies 0.01 * * * 0.019 * * * 0.007 * * * 0.017 * * * 0.01 * * * 0.016 * * * (0.002) (0.006) (0.002) (0.005) (0.002) (0.005) Former Spanish colonies 0.006 * * 0.022 * * 0.005 * 0.025 * * * 0.007 * * 0.032 * * * (0.003) (0.009) (0.003) (0.004) (0.003) (0.006) Former other colonies 0.005 * * -.016 * * 0.005 -.0003 0.005 * -.007 * (0.002) (0.007) (0.003) (0.005) (0.003) (0.004) Institutions 0.0007 0.009 -.006 0.018 * * -.006 0.008 (0.005) (0.01) (0.004) (0.008) (0.005) (0.01) Institutions*British -.019 -.027 * * * -.016 (0.012) (0.01) (0.014) Institutions*Spanish -.028 * -.044 * * * -.046 * * * (0.015) (0.011) (0.014) Institutions*Other col. 0.038 * * * 0.034 * * 0.047 * * * (0.014) (0.015) (0.015) Lag Forest Area -.0008 -.0001 -.0006 -.001 -.001 -.001 * (0.0008) (0.0008) (0.0009) (0.0008) (0.0009) (0.0007) Log GDP -.002 * * * -.003 * * * -.002 * * * -.002 * * * -.002 * * -.002 * * (0.0007) (0.0007) (0.0008) (0.0007) (0.0008) (0.0008) Rural density -7.60e-06 * * * -4.49e-06 * -6.63e-06 * * * -5.11e-06 * * -8.19e-06 * * * -5.80e-06 * * (2.50e-06) (2.52e-06) (2.24e-06) (1.98e-06) (2.45e-06) (2.27e-06) Pop. growth 0.006 * * * 0.006 * * * 0.005 * * * 0.005 * * * 0.005 * * * 0.004 * * * (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) Timber 0.002 0.002 0.001 0.0007 0.002 0.002 (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) Latitude -.022 * * * -.021 * * * -.015 * * -.012 * -.020 * * -.013 * (0.007) (0.007) (0.007) (0.006) (0.008) (0.007) Intercept 0.018 * 0.009 0.023 * 0.02 0.025 * * 0.02 * * (0.011) (0.012) (0.012) (0.013) (0.011) (0.01) Number of countries 60 60 54 54 60 60 Observations 240 240 208 208 180 180 Adjusted R2 0.27 0.325 0.277 0.359 0.261 0.375 F-stat 9.498 8.146 7.668 10.995 8.212 9.389 RMSE 0.01 0.009 0.01 0.009 0.01 0.009 F-stat British 16.17 * * * 7.10 * * * 9.08 * * * F-stat Spanish 4.68 * * * 19.72 * * * 21.37 * * * IHW Aggregated index Democracy Corruption Gov. eectiv. Regul. qual. Ownership risk Legal structure VARIABLES (1) (2) (3) (4) (5) (6) (7) British colonies 0.012 * * 0.017 * * * 0.009 0.007 0.006 0.015 * * 0.018 * * * (0.006) (0.003) (0.006) (0.007) (0.01) (0.007) (0.005) Spanish colonies 0.031 * * * 0.043 * * * 0.022 * * * 0.022 * * * 0.039 * * * 0.019 * 0.022 * * * (0.008) (0.009) (0.006) (0.008) (0.011) (0.01) (0.004) Other colonies -.002 0.006 -.003 -.010 -.008 -.011 -.002 (0.005) (0.005) (0.006) (0.006) (0.009) (0.007) (0.005) Institutions 0.005 0.013 * * -.004 -.0004 0.003 0.005 0.017 * (0.013) (0.005) (0.011) (0.017) (0.016) (0.01) (0.009) Institutions*British -.004 -.015 * * 0.007 0.01 0.008 -.009 -.029 * * * le QFUX he(nition of vriles nd soures le QFVX eggregting governne vrilesX prinipl omponents nlysis 3.A.1 List of 60 countries le QFSX vist of TH ountries Former 18 French Colonies Algeria, Benin, Burkina Faso, Cameroon, Central African Republic, Chad, Congo Republic, Code Variables and Denition Source VARIABLES pirst eigenvetor gorreltion FAO Log GDP Log GDP per capita, constant 2000 US$. WDI 2008 Pop. growth Annual population growth rate (percentage). WDI 2008 Rural density Rural population density per km 2 of arable land. WDI 2008 Timber The relative price of timber. the ratio of the price of hardwood logs in Sarawak, Malaysia (in $US/m3, source: IMF, International Financial Statistics) to the country-FAODATA/IFS-IMF gontrol of orruption HFRHV HFWSQ egultory qulity HFRHV HFWPV qovernment e'etiveness HFRPU Chapter 4 HFWTW (0.015) (0.007) (0.016) (0.019) (0.019) (0.015) (0.011) Institutions*Spanish -.045 * * * -.049 * * * -.030 * * -.030 -.045 * * -.022 -.039 * * * (0.016) (0.012) (0.015) (0.02) (0.018) (0.017) (0.011) Institutions*Other col. 0.029 * * -.002 0.033 * * 0.058 * * * 0.03 * 0.03 * 0.03 * * (0.014) (0.009) (0.015) (0.019) (0.018) (0.015) (0.013) Lag Forest Area -.001 -.001 -.001 -.0009 -.0007 -.0003 -.001 (0.0008) (0.0007) (0.0008) (0.0009) (0.0009) (0.0009) (0.0009) Log GDP -.001 -.002 * * -.002 -.002 * * -.002 * * -.003 * * * -.003 * * * (0.0009) (0.0008) (0.001) (0.001) (0.0009) (0.0009) (0.001) Rural density -6.24e-06 * * -7.72e-06 * * * -6.29e-06 * * -5.56e-06 * * -6.13e-06 * * -6.05e-06 * -5.78e-06 * * * (2.49e-06) (2.33e-06) (2.62e-06) (2.60e-06) (2.60e-06) (3.11e-06) (2.23e-06) Pop. growth 0.005 * * * 0.005 * * * 0.005 * * * 0.005 * * * 0.006 * * * 0.006 * * * 0.006 * * * (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) Timber 0.001 0.002 0.001 0.0005 0.001 0.003 0.002 (0.003) (0.003) (0.003) (0.004) (0.003) (0.003) (0.003) Latitude -.013 -.024 * * * -.014 * -.015 -.015 * -.027 * * * -.018 * * (0.008) (0.008) (0.008) (0.01) (0.008) (0.008) (0.007) Settlers mortality 0.003 * * * 0.003 * * * 0.003 * * * 0.003 * * * 0.003 * * * 0.002 * * 0.002 * (0.001) (0.0009) (0.001) (0.001) (0.001) (0.001) (0.001) Intercept -.001 -.002 0.001 0.004 -.002 0.0003 0.009 (0.013) (0.012) (0.013) (0.014) (0.014) (0.013) (0.016) Number of countries 52 53 52 53 53 53 46 Observations 155 212 155 159 159 212 184 Adjusted R2 0.38 0.374 0.363 0.369 0.386 0.334 0.39 F-stat 6.807 10.298 6.509 8.11 7.599 9.135 8.194 RMSE 0.009 0.009 0.009 0.009 0.009 0.009 0.009 F-stat British 10.10 * * * 20.03 * * * 10.33 * * * 8.21 * * * 8.98 * * * 12.20 * * * 7.38 * * * F-stat Spanish 12.65 * * * 12.35 * * * 9.45 * * * 7.43 * * * 10.91 * * * 3.20 * * 12.96 * * * Ivory Coast, Dominican Republic, Gabon, Guinea, Laos, Madagascar, Mali, Morocco, Niger, Senegal, Vietnam Former 19 British Colonies Botswana, Fiji, Ghana, Guyana, India, Kenya, Malawi, Malaysia, Namibia, Nepal, Nigeria, Pakistan, Papua New Guinea, Sierra Leone, South Africa, Sri Lanka, Sudan, Uganda, Zimbabwe Former 15 Spanish Colonies Argentina, Bolivia, Chile, Colombia, Costa Rica, Ecuador, Guatemala, Honduras, Mexico, Nicaragua, Panama, Paraguay, Peru, Uruguay, Venezuela Former 8 other Colonies Angola, Brazil, Congo Democratic Republic, Guinea-Bissau, Indonesia, Mozambique, Philip-pines, Suriname 3.A.2 Summary statistics le QFTX ummry sttistis VARIABLES Mean (Std. Dev.) Min. Max. N Deforestation (mean annual rate) 0.01 (0.01) -0.04 0.03 Log lag Forest Area 9.35 (1.31) 6.9 13.13 Log GDP per capita 6.7 (1.14) 4.69 8.88 Rural density 347.57 (361.9) 14.73 2137.18 Pop. growth 2.14 (0.71) 0.05 3.5 Price of Timber 1.01 (0.14) 0.70 1.34 Former French colonies 0.3 (0.46) 0 1 Former British colonies 0.32 (0.47) 0 1 Former Spanish colonies 0.25 (0.44) 0 1 Former Other colonies 0.13 (0.34) 0 1 Latitude 0.16 (0.1) 0 0.38 Settlers' mortality 4.9 (1.09) 2.43 7.99 Aggregated governance index 0.41 (0.14) 0.04 0.79 Corruption WBGI 0.37 (0.13) 0.09 0.77 Government eectiv. WBGI 0.36 (0.11) 0.08 0.68 Regulatory quality WBGI 0.57 (0.13) 0.19 0.9 Rule of law WBGI 0.4 (0.14) 0.07 0.81 Accountability WBGI 0.45 (0.19) 0.05 0.83 Political stability WBGI 0.52 (0.17) 0.09 0.84 Ownership risk index 0.5 (0.16) 0.16 0.88 Legal structure 0.37 (0.13) 0.08 0.65 Democracy index 0.58 (0.23) 0.08 0.97 III specic unit export values of agricultural goods (source: FAO) Colonial origins Colonial dummies indicating whether a country had been a British, French, Spanish, or other (German, Italian, Belgian, Dutch or Portuguese) colony. (La Porta et al., 1999) Mortality Log of the fourth mortality estimated by Acemoglu et al. (2000, Appendix, Table A2). (Acemoglu et al., 2001) Corruption WBGI Control of Corruption: capturing perceptions of the extent to which public power is exercised for private gain, including both petty and grand forms of corruption, as Gov. eect. WBGI Government Eectiveness: capturing perceptions of the quality of public services, pressures, the quality of policy formulation and implementation, and the credibility Regul. qual. WBGI Regulatory Quality: capturing perceptions of the ability of the government to formu-late and implement sound policies and regulations that permit and promote private sector development. WBGI Political stab. WBGI Civil liberties Civil liberties allow for the freedoms of expression and belief, associational and orga-nizational rights, rule of law, and personal autonomy without interference from the state. Freedom House Civil liberties FH Civil liberties allow for the freedoms of expression and belief, associational and orga-nizational rights, rule of law, and personal autonomy without interference from the state. Freedom House Political rights FH Political rights enable people to participate freely in the political process, including Freedom House Polity 2 The Polity Score captures the regime authority spectrum on a 21-point scale ranging from -10 (hereditary monarchy) to +10 (consolidated democracy). Polity IV project Legal structure FI The index consists of judicial independence, impartial courts, protection of intellec-tual property, military interference in rule of law and the political process, integrity of the legal system. The higher score corresponds to high judicial independence, trusted legal framework exists, protection of intellectual property, no military interference in rule of law, and integrity of the legal system. Fraser Institute Ownership risk index The index is an ownership risk index calculated from an econometric investment model with political attributes following Bohn & Deacon (2000). Author's calculation. IIP xoteX he (IIQ of the government's commitment to such policies. rine proportion HFUUI the quality of the civil service and the degree of its independence from political WBGI iigenvlue RFTPW well as capture of the state by elites and private interests. xumer of ountries TU WBGI ule of lw HFRRI HFWVH eountility HFQWR HFWIP olitil stility HFQTU HFVTU Legal origin, institutions and deforestation	Rule of law (8) 0.012 * * (0.006) 0.03 * * * (0.006) -.004 (0.004) 0.007 (0.01) -.003 (0.016) -.042 * * * (0.014) 0.042 * * * (0.015) -.001 * (0.0008) -.002 * * (0.0009) -6.03e-06 * * (2.50e-06) 0.005 * * * (0.002) 0.0002 (0.003) -.013 * (0.008) 0.003 * * * (0.001) 0.003 (0.013) 53 159 0.395 7.113 0.009 9.33 * * * 16.32 * * *

ytsukiD FD rrdieD sFD 8 eisD iF @PHHPAF he implition of property rights for joint griultureE timer produtivity in the frzilin emzonF invironment nd development eonomisD U@rt PAD PWW!QPQF Note: OLS robust standard errors in parentheses. In all regressions, regional and year dummies are introduced (omitted region is Asia). The omitted colonial origin is Former French colony. Columns 1 and 2 report results with the overall aggregated index, and Columns 3 et 4 report results with an index of democracy from Freedom House and Polity 2. F-stat British (Spanish) reports the F-stat and the associated signicance of the following test: H0: φ 1 + φ 2 = 0. *** statistical signicance at 1%, ** statistical signicance at 5%, * statistical Note: OLS robust standard errors in parentheses. In all regressions, regional and year dummies are introduced (omitted region is Asia). The omitted colonial origin is Former French colony. Columns 1 and 2 report results with the inverse of the ownership risk index, Columns 3 and 4 report results with the legal structure and property rights index of the Fraser Institute, and Columns 5 and reports results with the Rule of Law index of the World Bank Governance Indicators database. F-stat British (Spanish) reports the F-stat and the associated signicance of the following test: H0: φ 1 + φ 2 = 0. *** statistical signicance at 1%, ** statistical signicance at 5%, * statistical signicance at 10%. ownership risk index, Column 7 reports results with the legal structure and property rights index of the Fraser Institute, and Column 8 and reports results with the Rule of Law index of the World Bank Governance Indicators database. F-stat British (Spanish) reports the F-stat and the associated signicance of the following test: H0: φ 1 + φ 2 = 0. *** statistical signicance at 1%, ** statistical signicance at 5%, * statistical signicance at 10%.

Deforestation

Log forested areas in t -1 minus log forested areas in t.

FAO Lag(Forest t-1 ) Initial Forest Areas: Log forested areas in t -1.

WBGI Rule of law WBGI

Rule of Law: capturing perceptions of the extent to which agents have condence in and abide by the rules of society, and in particular the quality of contract enforcement, property rights, the police, and the courts, as well as the likelihood of crime and violence.

WBGI

Account. WBGI Voice and Accountability: capturing perceptions of the extent to which a country's citizens are able to participate in selecting their government, as well as freedom of expression, freedom of association, and a free media.

WBGI

Political Stability and Absence of Violence: capturing perceptions of the likelihood that the government will be destabilized or overthrown by unconstitutional or violent means, including politically-motivated violence and terrorism.

the right to vote freely for distinct alternatives in legitimate elections, compete for public oce, join political parties and organizations, and elect representatives who have a decisive impact on public policies and are accountable to the electorate.

  S)ustainable development depends upon good governance, good governance depends upon the rule of law, and the rule of law depends upon eective compliance. None are sucient alone, but together they form an indivisible force that is essential for survival and for sustainable development. Zaelke et al.

	4.A.3 Summary statistics 4.A.4 Denition of variables and sources 4.A.5 Results of the principal components analysis Institutions and deforestation: the role of the demand for good governance
	le RFWX he(nition of vriles nd soures le RFIHX eggregting governne vrilesX prinipl omponents nlysis le RFVX ummry sttistis VARIABLES Mean (Std. Dev.) Min. Max. N Deforestation (annual rate) 0.003 (0.01) -0.04 0.03 Log Lag forest area 9.35 (1.42) 6.9 13.6 Log GDP per capita 7.47 (1.51) 4.94 10.49 Rural density 293.25 (339.38) 5.46 2137.18 Pop. growth 1.61 (1) -0.86 3.5 Price of timber 1.01 (0.14) 0.70 1.48 French civil law 0.57 (0.5) 0 1 Common law 0.3 (0.46) 0 1 German civil law 0.12 (0.33) 0 1 Latitude 0.26 (0.18) 0.01 0.67 Credit 57.04 (51.4) -40.77 289.53 Fuel exports 14.47 (25.11) 0 96.83 Agr. export 7.33 (13.53) 0.03 74 Aggregated governance index 0.4 (0.15) 0.11 0.74 Corruption WBGI 0.47 (0.2) 0.2 0.97 Government eectiv. WBGI 0.45 (0.19) 0.16 0.93 Regulatory quality WBGI 0.65 (0.15) 0.33 0.96 Rule of law WBGI 0.51 (0.21) 0.17 0.99 Accountability WBGI 0.55 (0.23) 0.05 0.99 Political stability WBGI 0.61 (0.19) 0.15 0.97 Code Variables and Denition Source FAO Log GDP Log GDP per capita, constant 2000 US$. WDI 2010 Pop. growth Annual population growth rate (percentage). WDI 2010 Rural density Rural population density per km 2 of arable land. WDI 2010 Timber The relative price of timber. the ratio of the price of hardwood logs in Sarawak, Malaysia (in $US/m3, source: IMF, International Financial Statistics) to the country-specic unit export values of agricultural goods (source: FAO). FAODATA/IFS-IMF Credit Domestic credit provided by banking sector (% of GDP). WDI 2010 Fuel export Fuel export (% of merchandise exports). WDI 2010 Agricultural export Agricultural raw material export (% of merchandise exports). WDI 2010 Legal origin Legal origin of law and regulation with common, French civil law and German civil law. La Porta et al. (2007) Corruption WBGI Control of Corruption: capturing perceptions of the extent to which public power is exercised for private gain, including both petty and grand forms of corruption, as well as capture of the state by elites and private interests. WBGI Gov. eect. WBGI Government Eectiveness: capturing perceptions of the quality of public services, the quality of the civil service and the degree of its independence from political pressures, the quality of policy formulation and implementation, and the credibility of the government's commitment to such policies. WBGI Regul. qual. WBGI Regulatory Quality: capturing perceptions of the ability of the government to formu-late and implement sound policies and regulations that permit and promote private sector development. WBGI VARIABLES pirst eigenvetor gorreltion gontrol of orruption HFRIV HFWRW egultory qulity HFRHQ HFWPQ qovernment e'etiveness HFRPP HFWTS ule of lw HFRPV HFWUU eountility HFQWU HFWIU olitil stility HFQVI HFVUU xumer of ountries VP iigenvlue SFIUS rine proportion HFVTQ xoteX he (rst eigenvetor resulting from the (rst prinipl omponent nlysis of governne qulity is reported s well s the orreltion of the (rst prinipl omponent with the orreE Part III sponding governne vrile @in prenthesesD elow the di'erent eigenvetorsAF he omposite index is lulted y multiplying eh eigenvetor @of eh governne vrileA y the reltive Demand for good governance and governne vrile previously stndrdizedF deforestation
	Ownership risk index	0.57	(0.18)	0.1	0.95
	Legal structure Political stab.	0.48 Political Stability and Absence of Violence: capturing perceptions of the likelihood (0.21) 0.15 0.95	WBGI
	Democracy index WBGI	0.67 that the government will be destabilized or overthrown by unconstitutional or violent (0.26) 0.01 1
		means, including politically-motivated violence and terrorism.
	Civil liberties	Civil liberties allow for the freedoms of expression and belief, associational and orga-	Freedom House
		nizational rights, rule of law, and personal autonomy without interference from the
		state.			
	Civil liberties FH	Civil liberties allow for the freedoms of expression and belief, associational and orga-	Freedom House
		nizational rights, rule of law, and personal autonomy without interference from the
		state.			
	Political rights FH	Political rights enable people to participate freely in the political process, including	Freedom House
		the right to vote freely for distinct alternatives in legitimate elections, compete for
		public oce, join political parties and organizations, and elect representatives who
		have a decisive impact on public policies and are accountable to the electorate.
	Polity 2	The Polity Score captures the regime authority spectrum on a 21-point scale ranging	Polity IV project
		from -10 (hereditary monarchy) to +10 (consolidated democracy).
	Legal structure FI	The index consists of judicial independence, impartial courts, protection of intellec-	Fraser Institute
		tual property, military interference in rule of law and the political process, integrity
		of the legal system. The higher score corresponds to high judicial independence,
		trusted legal framework exists, protection of intellectual property, no military
		interference in rule of law, and integrity of the legal system.
	Ownership risk index	The index is an ownership risk index calculated from an econometric investment	Author's calculation.
		model with political attributes following Bohn & Deacon (2000).
				IRR		IRI IRP IRQ

Deforestation

Log forested areas in t -1 minus log forested areas in t.

FAO

Lag(Forest t-1 ) Initial Forest Areas: Log forested areas in t -1.

WBGI Rule of law WBGI

Rule of Law: capturing perceptions of the extent to which agents have condence in and abide by the rules of society, and in particular the quality of contract enforcement, property rights, the police, and the courts, as well as the likelihood of crime and violence.

WBGI

Account. WBGI Voice and Accountability: capturing perceptions of the extent to which a country's citizens are able to participate in selecting their government, as well as freedom of expression, freedom of association, and a free media.

(

  The omitted continent is Africa and the omitted legal origins is common law. The number of countries is 58 in the 2SLS regressions as there is no information concerning the variable, environmental education, for Suriname and Guyana. The dependent variable is the deforestation rate between 2005 and 2007.

	5.A Appendix	le SFQX pirst stge regressions
						Deforestation equation
	Depend Variable le SFPX invironmentl omplineD judiil e0ieny nd deforesttion Compliance Compliance Judicial Eciency Compliance Judicial Eciency Col. Table 5.2 col.4 col.5 col.5 col.6 col.6 (1) (2) (3) (4) (5) 5.A.1 Proofs of Results 12 and Proposition 2
	Envir. Compliance Civic liberties Excluded Instruments Environmental education Result 1		-.044 (0.093) 0.225 * *	(1) -.004 (0.003) -.011 (0.089) 0.226 * *	OLS Regression (2) -.00004 -.002 (3) (0.003) (0.003) -.205 * * * (0.061) 0.126 * *	IV Regression (5) -.011 (0.007) -.018 (0.006) -.011 * (0.158) (4) -.014 * * (0.006) -.037 (0.119) (6) 0.205 0.249 * *
	Compliance*rule of law Constitutional change		(0.088)	(0.09) -.822 * * *		-.006 * (0.054) (0.003) -.489 * * *	(0.223) -.741	(0.153) -.012 * * * (0.004) 2.119
	Rule of law			(0.31)		-.008 * *	0.015 (0.17)	(3.667)	0.001	0.041 * * * (1.875)
	Environ. Education*Civic Liberties					(0.004)		(0.011)	0.007	(0.005)	(0.014) -.039
	Log Lag Forest			-.0006		-.0004			-.0005	-.001 (0.052)	-.0008	-.0007 (0.039)
	Environ. Education*Const. change			(0.0009)	(0.0009)	(0.0008)	(0.0008) 0.028	(0.0008)	(0.0007) -.080
	Log Gdp per capita			0.015		0.01			-.008	0.032 (0.295)	0.03	-.012 (0.151)
	Civic Liberties*Const. Change			(0.032)		(0.026)		(0.026)	(0.032) -.042	(0.031)	(0.029) -.529
	Log Gdp per capita squared Included Instruments			-.001 (0.002)		-.0007 (0.002)		0.0006 (0.002)	-.002 (0.669) (0.002)	-.002 (0.002)	(0.355) 0.001 (0.002)
	Rural population Log Lag Forest		-.048 (0.057)	-.00008 -.048 (0.0001) (0.056)	-.00007 (0.0001) 0.006 -.00009 (0.0001) (0.036)	0.00005 -.047 (0.0001) (0.059)	0.00002 (0.0001)	0.014 -.00003 (0.0001) (0.038)
	Pop. growth Log Gdp per capita		0.909 (1.635)	0.003 0.263 (0.002) (1.734)		0.003 (0.002) (1.271) 0.002 -.813 (0.002)	-.0002 0.158 (0.002) (2.251)	0.0003 (0.002)	-1.442 0.0003 (0.002) (1.353)
	French Civil law Log Gdp per capita squared		-.047 (0.118)	-.011 * * * 0.0001 (0.004) (0.124)	-.011 * * * 0.084 -.010 * * * (0.004) (0.004) (0.092)	-.015 * * * 0.007 (0.004) (0.159)	-.014 * * * (0.004)	0.126 -.012 * * * (0.003) (0.097)
	Socialist/Communist Laws Rural population		0.007 (0.007)	-.009 0.012 * (0.007) (0.007)		-.011 * (0.006) (0.005) -.012 * * 0.01 * * (0.006)	-.011 0.012 (0.008) (0.007)	-.010 (0.008)	0.01 * * -.013 * * (0.006) (0.005)
	Latitude of capital Pop. growth		-.053 (0.122)	-.010 -.061 (0.014) (0.123)		-.006 (0.012) (0.087) -.007 -.037 (0.013)	-.023 -.063 (0.016) (0.136)	-.021 (0.015)	-.054 -.018 (0.013) (0.087)
	America French Civil law		-.101 (0.196)	0.003 -.137 (0.004) (0.173)		0.001 (0.004) (0.138) 0.00007 0.073 (0.004)	0.003 -.133 (0.005) (0.187)	0.004 (0.004)	0.093 -.00009 (0.004) (0.142)
	Asia Socialist/Communist Laws		0.04 (0.347)	-.005 -.086 (0.004) (0.338)		-.005 (0.004) (0.211) -.004 -.158 (0.004)	-.009 * * -.092 (0.004) (0.361)	-.008 * (0.004)	-.149 -.007 (0.004) (0.206)
	Intercept Latitude of capital		-.692 (0.793)	-.007 -.411 (0.105) (0.812)		-.018 (0.086)	0.053 0.344 (0.086) (0.62)	-.039 -.379 (0.1) (0.883)	-.039 (0.094)	0.308 0.099 (0.086) (0.633)
	Observations America Adjusted R2		-.204 (0.26)	60 -.078 0.239 (0.284)		60 0.305	60 -.512 * * * 0.342 (0.158)	58 0.07 -.073 (0.294)	58 0.174	-.508 * * * 58 0.279 (0.169)
	F-stat Asia Compliance instrum. equation F-stat	-.232 (0.24)	2.161 -.169 (0.265)		2.291	2.116 0.001 (0.145)	4.106 -.179 4.21 (0.281)	3.433 6.15	0.014 4.098 7.58 (0.168)
	Compliance*Judicial E. instrum. equation F-stat Intercept -.638 Judicial E. instrum. equation F-stat (5.435)	1.187 (5.793)			0.763 (4.129)	1.649 (7.490)	11.00	2.366 9.72 25.11 (4.286)
	Hansen test Observations.		58	58					58	1.265 58	2.929	4.476 58
	Hansen P-value Adjusted R2		0.277	0.322				0.616	0.261 0.274	0.087	0.214 0.61
	Note: Robust standard errors. *** statistical signicance at 1%, ** statistical signicance at 5%, * statistical Excluded instrument F-stat 6.19 7.73 18.93 3.81 15.67
	Note: Robust standard errors. *** statistical signicance at 1%, ** statistical signicance at 5%, * statistical signicance at 10%. The omitted continent is Africa and the omitted legal origins is common law. signicance at 10%. ISW ITH

  the sign of the mrginl e'et of β on e * depends on the sign of the numertor whih depends on the sign of W H H e + W e given tht the sign ofβ-αβ+α (β-αβ) 2 is positiveF roweverD W H H e is positive nd W e negtiveD the sign of W H H e + W e is miguousF prom eqution SFUD we hve 1 + α β-αβ > α β-αβ so tht W H H e must e lower thn -W e + λf H v or W H H e + W e < λf H v nd so the sign of W H H e + W e depends on λf H v F sf λ tends to zeroD W H H e + W e < 0 nd the sign of e * β is negtive @the numertor is positiveAF sf λ tends to ID the sign of W H H e + W e depends on the level of f H v F sn the se where the (rm is omplintD f H v will e nil nd the sign of W H H e + W e will e negtive s well s the sign of e * β F Proof. qiven tht from result ID the e'et of nonEompline β on e * is onditioned on the level of judiil e0ieny λD nd tht from result P the e'et of judiil e0ieny λ on e Institution and deforestation at micro level: the Brazilian case Le Brésil est la terre des forêts vierges par excellence; leur aspect imposant saisit d'admiration le voyageur qui y pénétre Alfred Maury in Histoire des Grandes Forêts (Maurry, 1850, p.31).

	5.A.2 List of countries		
	List of 60 Developing Countries	
	Central and South America frzil ghile gost i hominin epuli iudor ergentin folivi quteml quyn golomi rondurs wexio xirgu nm rguy eru urinme ruguy enezuel
	elgeri ghd wdgsr wlwi fenin svory gost xmii xigeri unisi gnd	Africa fotswn furkin pso gmeroon ithiopi qhn ueny wli woroo wozmique enegl outh efri nzni mi imwe
	ezerijn fngldesh qeorgi uzkhstn xepl kistn urkey ietnm	Asia ghin uyrgyzstn wlysi sndi hilippines ri vnk Part IV	sndonesi wongoli hilnd
	5.A.3 Descriptive statistics Deforestation in Brazil	
	le SFRX ummry sttistis	
	Proposition 2 negtiveD we hve roposition IF Variable heforesttion rte invirF ompline tudiil e0ieny vog forested res in PHHH WFHT Mean (Std. Dev.) Min. Max. HFHHRV @HFHIHVA EHFHPR HFHQV QFV @HFTA PFSU SFPS EHFRU @HFSVA EIFTW IFPI @IFQTA TFQW IQFHV vog qdp per pit UFHR @HFVIA SFPP VFQR vog qdp squred SHFIV @IIFQSA PUFPS TWFSW url SIFIR @PIFSQA UFQQ VUFQQ opF growth IFTI @HFVVA EI Q prenh givil lw HFSR @HFSA H I oilistGgommunist vws HFIQ @HFQRA H I vtitude of pitl HFPI @HFIRA HFHI HFSQ efri HFQV @HFRWA H I emeri HFQ @HFRTA H I esi HFQP @HFRUA H I invironF edution RFSU @IFQSA P W givil lierties QFRS @IFQIA I T gonstitutionl hnge HFHT @HFIVA H I	of Countries TH TH TH TH TH TH TH TH TH TH TH TH TH TH SV TH TH	* is
				ITI ITP

ITS

  Tobit estimator with robust standard errors given in parentheses (clustered by county). * : Signicant at 10% level; * * : signicant at 5% level; * * * : signicant at 1% level. Col. 1 tests for linearity eect of TE and Cols. 24 test for U-shaped eect of TE. Spearman coecient displays the Spearman's rank correlation coecients for residuals and TE, and the following test: Ho = residuals and TE are independent.

	6.A Appendix	le TFPX vnd use determinnts
	Dependent variable: Agricultural land ratio Distributional form of eciency exponential 1 6.A.1 Presentation of the main variables exponential 2	exponential 3	half-normal 4
	Eciency (TE) Dependent variable: aggregated output	0.054 * * * (0.018)	-.197 * * (0.09)	-.231 * * * (0.071)	-.209 * * * (0.074)
	Distributional Eciency squared (TE 2 ) form half-normal	half-normal	half-normal 0.247 * * *	exponential exponential exponential 0.272 * * * 0.285 * * *
	(TE)						(0.086)	(0.067)	(0.074)
		Size		1		2 -.046 * * *	3 -.052 * * *	4 -.047 * * *	5	-.047 * * *	6
	Cattle		0.1 * * *		0.1 * * * (0.001)	0.127 * * * (0.001)	0.11 * * * (0.001)	0.11 * * * (0.001)	0.134 * * *
	Labor	(0.014) Land tenure (relative to owner) 0.709 * * * Renter		(0.021) 0.709 * * * 0.078 * * * (0.009)	(0.017) 0.696 * * * 0.114 * * * (0.009)	(0.014) 0.683 * * * 0.076 * * * (0.009)	(0.023) 0.683 * * * 0.076 * * * (0.009)	(0.019) 0.672 * * *
		Sharecropper		(0.02)		(0.021) 0.064 * * *	(0.023) 0.09 * * *	(0.019) 0.062 * * *	(0.021) 0.062 * * *	(0.023)
	Surface Occupant		0.18 * * * (0.015)		0.18 * * * (0.01) (0.019) 0.009 (0.006)	0.165 * * * (0.011) (0.02) 0.016 * * (0.007)	0.169 * * * (0.01) (0.014) 0.009 (0.006)	0.169 * * * (0.01) (0.023) 0.009 (0.006)	* * * 0.155 (0.02)
	Purchas. inputs Type of production (relative to cattle) -.004	-.004	-.010	-.004	-.004	-.009
		Temporary crop		(0.01)		(0.013) 0.049 * * *	(0.013) 0.052 * * *	(0.009) 0.047 * * *	(0.011) 0.047 * * *	(0.011)
	Cattle 2 Permanent crop Labor 2 Plant		0.06 * * * (0.004) 0.087 * * *		0.06 * * * (0.016) (0.006) 0.0009 0.087 * * * (0.019) -.144 * * *	0.057 * * * (0.019) (0.006) -.044 * * 0.085 * * * (0.022) -.284 * * *	0.065 * * * (0.016) (0.004) -.004 0.101 * * * (0.019) -.150 * * *	0.065 * * * (0.016) (0.007) -.004 0.101 * * * (0.019) -.151 * * *	* * * 0.059 (0.006) 0.097 * * *
				(0.007)		(0.008) (0.022)	(0.007) (0.03)	(0.006) (0.022)	(0.007) (0.022)	(0.007)
	Surface 2 Hog-chicken Purchas. inputs 2 Other animals		-.019 * * * (0.004) 0.082 * * *		-.019 * * * -.068 * * * (0.006) (0.022) 0.082 * * * -.071 (0.055)	-.018 * * * -.076 * * * (0.006) (0.027) 0.085 * * * -.310 * * * (0.062)	-.016 * * * -.075 * * * (0.004) (0.022) 0.084 * * * -.074 (0.054)	-.016 * * * -.075 * * * (0.006) (0.022) 0.084 * * * -.074 (0.054)	* * * -.015 (0.006) 0.088 * * *
		Public goods		(0.002)		(0.003)	(0.003)	(0.002)	(0.002)	(0.002)
	Cattle*Labor Cooperative Cattle*Surface Tech. assist.		-.100 * * * (0.008) -.021 * * *		-.100 * * * -.008 (0.011) (0.005) -.021 * * 0.01 * (0.005)	-.076 * * * -.015 * (0.011) (0.008) -.021 * * -.014 * (0.007)	-.112 * * * -.007 (0.008) (0.005) -.025 * * * 0.01 * (0.005)	-.112 * * * -.006 (0.012) (0.005) -.025 * * 0.01 * (0.005)	* * * -.082 (0.009) -.023 * * *
		Electricity		(0.006)		(0.009) 0.035 * * *	(0.009) 0.058 * * *	(0.006) 0.035 * * *	(0.01) 0.035 * * *	(0.009)
	Cattle*Purchas. Financing puts	in-	-.024 * * *		-.024 * * * (0.006) -.002 * * * (0.0006)	-.030 * * * (0.007) -.002 * * (0.0008)	-.024 * * * (0.006) -.002 * * * (0.0006)	-.024 * * * (0.006) -.002 * * * (0.0006)	* * * -.031
		Technology		(0.004)		(0.006)	(0.006)	(0.004)	(0.006)	(0.005)
	Labor*Surface Fertilizer		0.047 * * *		0.047 * * * 0.012 * *	0.036 * * * 0.015 *	0.051 * * * 0.013 * *	0.051 * * * 0.013 * *	0.038 * * *
				(0.007)		(0.009) (0.006)	(0.009) (0.008)	(0.007) (0.006)	(0.01) (0.006)	(0.009)
	Labor*Purchas. Pest control	in-	-.098 * * *		-.098 * * * 0.022 * * (0.009)	-.108 * * * 0.051 * * * (0.01)	-.103 * * * 0.021 * * (0.009)	-.103 * * * 0.022 * * (0.009)	-.115 * * *
	puts	Soil conservation			0.032 * * *	0.048 * * *	0.032 * * *	0.032 * * *
				(0.006)		(0.007) (0.006)	(0.007) (0.007)	(0.006) (0.006)	(0.007) (0.006)	(0.007)
	Surface*Purchas. Artif. insemination in-	-.013 * * *		-.013 * * -.057 * * * (0.008)	-.009 -.044 * * * (0.009)	-.013 * * * -.056 * * * (0.008)	-.013 * * -.056 * * * (0.008)	-.009
	puts	Irrigation				-.017 * * *	-.004	-.017 * * *	-.017 * * *
				(0.004)		(0.005) (0.005)	(0.006) (0.007)	(0.004) (0.005)	(0.006) (0.005)	(0.006)
	Constant Mechanical force Constant	6.161 * * * (0.045)		6.161 * * * 0.035 * * * (0.061) (0.005) 0.997 * * *	6.034 * * * 0.059 * * * (0.06) (0.007) 0.948 * * *	6.027 * * * 0.035 * * * (0.042) (0.005) 1.070 * * *	6.027 * * * 0.035 * * * (0.048) (0.005) 1.063 * * *	* * * 5.899 (0.056)
	Observations		14201		14201 (0.019)	14201 (0.033)	14201 (0.027)	14201 (0.026)	14201
	χ 2 statistic Observations		86783.99	120499.8 14201	123410.6 14201	96915.27 14201	143606.6 14201	98098.48
	Log-likelihood Log likelihood Sig-u (TE.) Spearman coecient Dummy	-17583.57 0.89	-17583.57 3592.906 0.89 0.025 * * * County	-17246.06 794.168 0.912 0.003 No	-17158.9 3609.739 0.514 0.003 County	-17158.9 3613.507 0.514 0.002 County	-16768.81 0.523
	Sig-v (errors.) H 0 : sigma u = 0 AIC criteria BIC criteria Bootstrap. Dummy State Estimation method: Maximum likelihood estimator with standard errors given in parentheses (clustered 0.647 0.647 0.612 0.638 0.638 0.606 470.201 * * * 470.201 * * * 599.259 * * * 1319.54 * * * 1319.54 * * * 1553.772 * * * 35,140.6 35,140.6 34,542.1 34,297.3 34,297.3 33,532.9 35,314.4 35,314.4 34,731.2 34,471.2 34,471.2 33,767.3 no yes yes no yes yes no no yes no no yes by county). Standard errors bootstrapped (200 rep.). * : Signicant at 10% level; * * : signicant at 5% level; * * * : signicant at 1% level. Eqs. (1)(6) dier by the distributional form of TE, the use of state xed eects, and the bootstrapping approach. IVQ Estimation method: IVR

  Calculation of the ICMS-E: the conservation factor le UFQX gonservtion ftor F C n for di'erent mngement tegories n of proteted res Creation of CUs over time pigure UFPX ivolution of the retion of ll gs in rná etween IWWI nd PHIH xoteX ivolution of the res @in hetreA of ll onservtion units @federlD stte nd muniiplA etween PHHH nd PHIHF oureX euthors9 lultion from wy et lF @PHHPA nd qriegEqrn @PHHHAD nd uthors9 olleted dtF PIT 7.A.4 Descriptive statistics pigure UFQX ivolution of the numer of ounties in the sgwEi for muniipl gs is the oe0ient of qulityF Evlue re eE low the estimted oe0ientF istimted with the sptil fyesin toit estimtor with IDHHH drws nd I mEstep for QWW oservtions with QQQ ensored t HF golumn P displys the oe0ient estimtedD golumn Q the diret e'etD golumn R the indiret e'et nd golumn S the totl e'etF RH miroEregions dummies re used ut results re not presented to sve speF PPH le UFUX ptil intertions nd gs rtio with PH mEsteps nd IDHHH drws is the gs rtioF Evlue re elow the estiE mted oe0ientF istimted with the sptil fyesin toit estimtor with IDHHH drws nd PH mEsteps for QWW oservtions with QQQ ensored t HF golumn P displys the oe0ient estimtedD golumn Q the diret e'etD golumn R the indiret e'et nd golumn S the totl e'etF RH miroEregions dummies re used ut results re not presented to sve speF PPI le UFVX ptil intertions nd oe0ient of qulity with PH mEsteps nd IDHHH drws is the oe0ient of qulityF Evlue re elow the estimted oe0ientF istimted with the sptil fyesin toit esE timtor with IDHHH drws nd PH mEsteps for QWW oservtions with QQQ ensored t HF golumn P displys the oe0ient estimtedD golumn Q the diret e'etD golumn R the indiret e'et nd golumn S the totl e'etF RH miroEregions dummies re used ut results re not presented to sve speF PPP le UFWX ptil intertions nd gs rtio with I mEstep nd IHDHHH drws is the gs rtioF Evlue re elow the estiE mted oe0ientF istimted with the sptil fyesin toit estimtor with IHDHHH drws nd I mEsteps for QWW oservtions with QQQ ensored t HF golumn P displys the oe0ient estimtedD golumn Q the diret e'etD golumn R the indiret e'et nd golumn S the totl e'etF RH miroEregions dummies re used ut results re not presented to sve speF PPQ le UFIHX ptil intertions nd oe0ient of qulity with I mEstep nd IHDHHH drws is the oe0ient of qulityF Evlue re elow the estimted oe0ientF istimted with the sptil fyesin toit esE timtor with IHDHHH drws nd I mEstep for QWW oservtions with QQQ ensored t HF golumn P displys the oe0ient estimtedD golumn Q the diret e'etD golumn R the indiret e'et nd golumn S the totl e'etF RH miroEregions dummies re used ut results re not presented to sve speF PPR le UFIIX ptil intertions nd gs rtio with IH mEsteps nd IHDHHH drws is the gs rtioF Evlue re elow the estiE mted oe0ientF istimted with the sptil fyesin toit estimtor with IHDHHH drws nd IH mEsteps for QWW oservtions with QQQ ensored t HF golumn P displys the oe0ient estimtedD golumn Q the diret e'etD golumn R the indiret e'et nd golumn S the totl e'etF RH miroEregions dummies re used ut results re not presented to sve speF PPS le UFIPX ptil intertions nd oe0ient of qulity with IH mEsteps nd IHDHHH drws is the oe0ient of qulityF Evlue re elow the estimted oe0ientF istimted with the sptil fyesin toit esE timtor with IHDHHH drws nd IH mEsteps for QWW oservtions with QQQ ensored t HF golumn P displys the oe0ient estimtedD golumn Q the diret e'etD golumn R the indiret e'et nd golumn S the totl e'etF RH miroEregions dummies re used ut results re not presented to sve speF PPT le UFIQX ptil intertions nd gs rtio with PH mEsteps nd IHDHHH drws is the gs rtioF Evlue re elow the estiE mted oe0ientF istimted with the sptil fyesin toit estimtor with IHDHHH drws nd PH mEsteps for QWW oservtions with QQQ ensored t HF golumn P displys the oe0ient estimtedD golumn Q the diret e'etD golumn R the indiret e'et nd golumn S the totl e'etF RH miroEregions dummies re used ut results re not presented to sve speF PPU le UFIRX ptil intertions nd oe0ient of qulity with PH mEsteps nd IHDHHH drws is the oe0ient of qulityF Evlue re elow the estimted oe0ientF istimted with the sptil fyesin toit esE timtor with IHDHHH drws nd PH mEsteps for QWW oservtions with QQQ ensored t HF golumn P displys the oe0ient estimtedD golumn Q the diret e'etD golumn R the indiret e'et nd golumn S the totl e'etF RH miroEregions dummies re used ut results re not presented to sve speF

	7.7.1 Main results le UFIX ptil intertions nd gs rtio with IH mEsteps nd IDHHH drws rile goe0ient hiret sndiret otl ptil lg EHFHHUHII HFHQWWRT gs rtio PHHH PFRSHRVQ PFRUHQIU EHFHPHPWI PFRSHHPT HFHHHHHH HFHHHHHH HFIHPQPI HFHHHHHH yther gs rtio PHIH EHFHHHUIH HFHHIWVI HFHHHHPT EHFHHIUSQ HFWUTUSU HFWRTWUH HFWPPSSW HFWRUPWQ opF growth EHFHHHQPP EHFHHHQPU HFHHHHHQ EHFHHHQPS HFPSWRQH HFPVVHHT HFRISTSS HFPVVIQT egriulturl rtio EHFITWRSH EHFIURQPU HFHHIRSW EHFIUPVTV HFHHHHHI HFHHHHHT HFITQHIR HFHHHHHT sndustril rtio EHFHTVSHR EHFHTWSHT HFHHHSUS EHFHTVWQP HFHPWWQU HFHQRSWT HFPTTIQI HFHQRQRH vog qh EHFHIHTVH EHFHIHVSU HFHHHIHI EHFHIHUST HFUHTPSV HFUITTQP HFUSVPUT HFUITTVH vog qh squred HFHHQHVW HFHHQHUW EHFHHHHPV HFHHQHSI HFTRUPWR HFTTRWWW HFUIQWUW HFTTSHQV url density EHFHHHQQU EHFHHHQRI HFHHHHHQ EHFHHHQQW HFRRVHQV HFRRUHQS HFSRWSHQ HFRRTVSH rn density EHFHHHIRP EHFHHHIRR HFHHHHHI EHFHHHIRP HFHHHHHH HFHHHHHI HFISIITH HFHHHHHI guriti HFPRTVTQ HFPSIQVI EHFHHPIIT HFPRWPTS HFHHHUUT HFHHIUPH HFIWWWRP HFHHITSI snterept HFHRQHHH HFIWUTPW xoteX hependent vrile is the gs rtioF Evlue is elow the estiE mted oe0ientF istimted with the sptil fyesin toit estimtor with IDHHH drws nd IH mEsteps for QWW oservtions with QQQ ensored t HF golumn P displys the oe0ient estimtedD golumn Q the diret e'etD golumn R the indiret e'et nd golumn S the totl e'etF RH miroEregions dummies re used ut results re not presented to sve speF le UFPX ptil intertions nd oe0ient of qulity with IH mEsteps nd IDHHH drws PIP rile goe0ient hiret sndiret otl ptil lg EHFHHWPUI HFHIVRIP goe'F qulity PHIH PFHHTIUH PFHRRRVI EHFHIWVWR PFHPRSVU HFHHHHHH PFHPRSVU HFHSPSRS HFHHHHHH yther oe'F qulity PHIH HFHRUSWV HFHRTVIV EHFHHHRSU HFHRTQTI HFPWVUTP HFHRTQTI HFRQPVQW HFQSURIR opF qrowth EHFHHHHRT EHFHHHHSP HFHHHHHH EHFHHHHSI HFVPUQWQ EHFHHHHSI HFVSIPQT HFVPIWIQ egriulturl rtio EHFHWUUUS EHFIHIHWS HFHHIHHH EHFIHHHWS HFHHHHIH EHFIHHHWS HFIIUPRQ HFHHHPIR sndustril rtio EHFHRHQWH EHFHRITUR HFHHHRIV EHFHRIPST HFIHSVHQ EHFHRIPST HFPVUVTS HFIIHQSU vog qh HFHHTUIV HFHHTPUI EHFHHHHTS HFHHTPHT HFUUTQSQ HFHHTPHT HFVHTPIU HFUWRUQH vog qh squred EHFHHPQHQ EHFHHPIVT HFHHHHPP EHFHHPITR HFTURUIP EHFHHPITR HFUQHSIU HFUHQIVW url density EHFHHHSQP EHFHHHSTP HFHHHHHT EHFHHHSST HFPIHRQW EHFHHHSST HFQSPQIW HFPHHHQS rn density EHFHHHHHS EHFHHHHHS HFHHHHHH EHFHHHHHS HFTVTIVH EHFHHHHHS HFUSTHQR HFUHTRRS guriti EHFPHHSRU EHFPHUTHS HFHHPHPT EHFPHSSUW HFHHIIQV EHFPHSSUW HFIHPIWU HFHHPISI snterept EHFHPSVHV HFQUPTPW xoteX hependent vrile is the oe0ient of qulityF Evlue re elow the estimted oe0ientF istimted with the sptil fyesin toit esE timtor with IDHHH drws nd IH mEsteps for QWW oservtions with QQQ ensored t HF golumn P displys the oe0ient estimtedD golumn Q the diret e'etD golumn R the indiret e'et nd golumn S the totl e'etF RH miroEregions dummies re used ut results re not presented to sve speF PIQ 7.A Appendix 7.A.1 Paraná in Brazil pigure UFIX rná in frzil oureX inylopedi fritnni PIR 7.A.2 in rná wngement tegory pederl tte wuniipl iologil reserh sttion HFV HFV I fiologil reserve HFV HFV I rks HFU HFU HFW rivte nturl heritge reserve @xA HFTV HFTV F ere of relevnt eologil interest HFTT HFTT HFTT porest HFTR HFTR HFTR sndigenous re HFRS F F fu'er zones @pxinisA F HFRS F invironmentl protetion re HFHV HFHV HFHV peilD lol res of tourist interest HFHV HFHV HFHV oureX edpted from @voureiro et lFD PHHVD pFUQAF e point @FA mentions tht there is none g of this ntureF por instneD there is none muniipl or stte indigenous reF PIS counties: 399 ICMS-E in 2000: 57 ICMS-E in 2010: 53 Not in ICMS-E in 2010: 4 Not in ICMS-E in 2000: 342 ICMS-E in 2010: 13 not ICMS-E in 2010: 329 xoteX ivolutions etween PHHH nd PHIH of the numer of ounties onerning y the sgwEi for the retion of muniipl gsF oureX drfted y the uthors pigure UFRX ivolution of the numer of ounties in the sgwEi Number of counties: 399 ICMS-E in 2000: 174 ICMS-E in 2010: 170 Not in ICMS-E in 2010: 4 Not in ICMS-E in 2000: 225 ICMS-E in 2010: 22 not ICMS-E in 2010: 203 xoteX ivolutions etween PHHH nd PHIH of the numer of ounties onerning y the sgwEiD whtever the gsF oureX drfted y the uthors PIU Variable Mean (Std. Dev.) Min. Max. N gs rtio @PHIHA HFHHQR @HFHPQVA H HFPIUS QWW goe0ient qulity @PHIHA HFHHIV @HFHHWA H HFIPUP QWW gs rtio @PHHHA HFHHIV @HFHISTA H HFIWWQ QWW goe0ient qulity @PHHHA HFHHIQ @HFHHWQA H HFITWS QWW gs rtio @pederlD tteA PHIH HFHRRR @HFIQPPA H HFWVUT QWW goe0ient qulity @pederlD tteA PHIH HFHIQS @HFHQVTA H HFQPSR QWW opultion growth PFPRVQ @IIFUQHIA EQVFRUTW UQFQHQV QWW tio griulture HFQHSI @HFIRVRA HFHHHR HFTPQS QWW tio industry HFIRQW @HFIIRVA HFHPVV HFVQQT QWW vog qh IFTQTI @HFQWWRA HFVPQP QFUSTW QWW vog qh squred PFVQT @IFSISQA HFTUUU IRFIIRS QWW url popultion density WFRQRS @IHFWIRWA H IWPFWHTT QWW rn popultion density SIFIIIQ @PQQFSTHSA HFVSRR QWIVFVHQ QWW oureX euthors9 lultionF PIV le UFSX ptil intertions nd gs rtio with I mEstep nd IDHHH drws rile goe0ient hiret sndiret otl ptil lg EHFHISSWI HFHRVWRQ gs rtio PHHH PFRWTTVW PFSHQWQH EHFHRPTHV PFRTIQPP HFHHHHHH HFHHHHHH HFHSRTPV HFHHHHHH yther gs rtio PHIH HFHHPQWQ HFHHIWVI EHFHHHHRT HFHHIWQS HFWITTQT HFWQHPWP HFWPHIIW HFWQHTVQ opF growth EHFHHHPQV EHFHHHPPS HFHHHHHR EHFHHHPPI HFRPRIPR HFRRUUQS HFSQPIPS HFRRURQS egriulturl rtio EHFISVRRS EHFISUPWP HFHHPTWT EHFISRSWT HFHHHHHH HFHHHHHH HFHVHHTT HFHHHHHH sndustril rtio EHFHTIRPH EHFHSWRUW HFHHIHIR EHFHSVRTR HFHQVSVW HFHRVTPR HFPHRRSP HFHRVSHS vog qh EHFHHUQTH EHFHHWQII HFHHHITV EHFHHWIRR HFUVIITV HFUQHQRQ HFURQQPW HFUQHTTH vog qh squred HFHHPPWI HFHHPTWS EHFHHHHSH HFHHPTRT HFUPHHVV HFTUTQUR HFTVTPPP HFTUTVVU url density EHFHHHPTS EHFHHHQHI HFHHHHHR EHFHHHPWT HFRRUWUT HFRIUIHP HFSHWUPS HFRIUITP rn density EHFHHHISH EHFHHHISH HFHHHHHQ EHFHHHIRV HFHHHHHH HFHHHHHH HFHTSIUU HFHHHHHH guriti HFPTWHSV HFPTWUWI EHFHHRTRR HFPTSIRU HFHHHIIP HFHHHHWQ HFHVVTTH HFHHHHVW snterept HFHQQUUV HFQHWUIH xoteX hependent vrile is the gs rtioF Evlue re elow the estiE mted oe0ientF istimted with the sptil fyesin toit estimtor with IDHHH drws nd I mEstep for QWW oservtions with QQQ ensored t HF golumn P displys the oe0ient estimtedD golumn Q the diret e'etD golumn R the indiret e'et nd golumn S the totl e'etF RH miroEregions dummies re used ut results re not presented to sve speF PIW rile goe0ient hiret sndiret otl ptil vg EHFHHUWTI HFHIRVTI goe'F qulity PHHH PFIRUQSS PFISWVIW EHFHIUWRQ PFIRIVUT HFHHHHHH HFHHHHHH HFHQTHQT HFHHHHHH yther oe'F qulity PHIH HFHRTQRV HFHRTUIH EHFHHHQWS HFHRTQIS HFRHVHHQ HFRIUHUP HFSHPPQT HFRITUSR opF growth EHFHHHHVU EHFHHHHWW HFHHHHHI EHFHHHHWV HFUQISIS HFUIUTVQ HFUPRIRV HFUIUVTS egriulturl rtio EHFIPHIST EHFIPITWW HFHHIHQV EHFIPHTTI HFHHHHPW HFHHHHRV HFHUIQTH HFHHHHRS sndustril rtio EHFHRSUIS EHFHRTPPV HFHHHRHH EHFHRSVPU HFIQHRVR HFIPWIIT HFPUPWUR HFIPVUIP vog qh HFHHUUWP HFHHURVP EHFHHHHTU HFHHURIS HFUTPSPR HFUUPTWQ HFUVWWQT HFUUPUIQ vog qh squred EHFHHPQRQ EHFHHPPRH HFHHHHPH EHFHHPPPH HFTWVWST HFUIQTRI HFURRRIQ HFUIQSVP url density EHFHHHSHT EHFHHHSHU HFHHHHHR EHFHHHSHQ HFIWPVQT HFPIPPHW HFQIURSH HFPIPHRH rn density EHFHHHHHS EHFHHHHHS HFHHHHHH EHFHHHHHS HFUQVPRQ HFUPSHSS HFUQWRSQ HFUPSIRQ guriti EHFPPPTUH EHFPPQVWI HFHHIVSI EHFPPPHRH HFHHQSTH HFHHQUSR HFHUWSRT HFHHQUUH snterept EHFHQQWWW HFPUUIIP xoteX hependent vrile rile goe0ient hiret sndiret otl ptil lg EHFHIIWSS HFHSRQRT gs rtio PHHH PFRUPTVU PFRUHWQI EHFHQRHVT PFRQTVRS HFHHHHHH HFHHHHHH HFHUTTSU HFHHHHHH yther gs rtio PHIH HFHHIPWR HFHHIHVW EHFHHHHIS HFHHIHUQ HFWSVIPI HFWTRVQR HFWTVTPR HFWTRVSP opF growth EHFHHHPHP EHFHHHPIW HFHHHHHQ EHFHHHPIT HFRTHPVH HFRSITQQ HFSQTPUV HFRSIRSU egriulturl rtio EHFISWTWS EHFITISTH HFHHPPTU EHFISWPWQ HFHHHHHH HFHHHHHI HFIPPSSS HFHHHHHI sndustril rtio EHFHTQHIH EHFHTQQWQ HFHHHVUU EHFHTPSIT HFHSSWQS HFHSTVVP HFPQPHVI HFHSTTII vog qh EHFHIHQWW EHFHIIPSV HFHHHIUU EHFHIIHVI HFUQTIQS HFUIUUUS HFUPISHQ HFUIVRRS vog qh squred HFHHQHTH HFHHQPIR EHFHHHHSH HFHHQITR HFTTVQSS HFTSUPHQ HFTTVQWS HFTSUWHV url density EHFHHHQTS EHFHHHQSP HFHHHHHR EHFHHHQRV HFRHURIU HFRIPURT HFRUQUQT HFRIQUHP rn density EHFHHHIRT EHFHHHIRS HFHHHHHP EHFHHHIRQ HFHHHHHH HFHHHHHH HFHWHTPI HFHHHHHH guriti HFPSUWWW HFPSSIPI EHFHHQSPI HFPSITHH HFHHHQQV HFHHHSIV HFIIUTUS HFHHHSIH snterept HFHQSRPU HFQQQTQS xoteX hependent vrile rile goe0ient hiret sndiret otl ptil lg EHFHHWIHS HFHHIPWP goe'F qulity PHHH PFHQSRIT PFHUTRPU EHFHPIHHR PFHSSRPQ HFHHHHHH HFHHHHHH HFHIVVQU HFHHHHHH yther oe'F qulity PHIH HFHRHVIP HFHRHTRT EHFHHHRHH HFHRHPRT HFRHVIRH HFRIUQWP HFRUPIUQ HFRIUIUS opF growth HFHHHHHH EHFHHHHHT HFHHHHHH EHFHHHHHT HFWWVTWR HFWVHSUP HFWTPVQW HFWVHUUV egriulturl rtio EHFIHQVPQ EHFIHVPPW HFHHIIIQ EHFIHUIIU HFHHHIRI HFHHHRRR HFHSQVTT HFHHHRPP sndustril rtio EHFHRUSSR EHFHRWVVI HFHHHSIS EHFHRWQTT HFHTVISQ HFHTTWTP HFITRTVU HFHTTTIW vog qh HFHIPTWR HFHIQHIH EHFHHHIQP HFHIPVUW HFSWQHSI HFTHIHTV HFTRIPRS HFTHHVUT vog qh squred EHFHHQTIP EHFHHQUIS HFHHHHQV EHFHHQTUU HFSITTSW HFSIUHHU HFSTQUHH HFSITVPV url density EHFHHHRTW EHFHHHRUI HFHHHHHS EHFHHHRTT HFIURPRH HFIWSTWW HFPTWPRT HFIWSTUI rn density EHFHHHHHT EHFHHHHHU HFHHHHHH EHFHHHHHU HFTPTHRP HFTIPPTR HFTRHVSI HFTIPIVT guriti EHFPHHIWW EHFPHSITU HFHHPHVS EHFPHQHVP HFHHIWWH HFHHQHRP HFHSWVHS HFHHPWWR snterept EHFHPWUHP HFQSWWUU xoteX hependent vrile rile goe0ient hiret sndiret otl ptil lg EHFHHSIRH HFHSTQVW gs rtio PHHH PFRVPWPR PFRVRVWS EHFHIRIWR PFRUHUHI HFHHHHHH HFHHHHHH HFHWSVQI HFHHHHHH yther gs rtio PHIH EHFHHQVPS EHFHHQQPQ HFHHHHIQ EHFHHQQIH HFWHHPVI HFWIPRIU HFWRUVSR HFWIPPSU opF growth EHFHHHQVW EHFHHHQVU HFHHHHHP EHFHHHQVS HFPRWIUU HFPRVHWI HFQUIUQR HFPRVIRU egriulturl rtio EHFIWVWQQ EHFIWUUPU HFHHIIRI EHFIWTSVT HFHHHHHQ HFHHHHHR HFIPISSU HFHHHHHQ sndustril rtio EHFHVPVUS EHFHVIUHS HFHHHRTW EHFHVIPQU HFHQSQWI HFHQTPRP HFPHSSSU HFHQTPIU vog qh EHFHHPWSR EHFHHQQHH HFHHHHPS EHFHHQPUS HFWQQPTW HFWPRVRT HFWISPTV HFWPRWVR vog qh squred HFHHITIU HFHHITUS EHFHHHHII HFHHITTR HFVRRHQP HFVQUPUV HFVQWRPP HFVQURPT url density EHFHHHRIQ EHFHHHRHR HFHHHHHP EHFHHHRHP HFRHVWPU HFRIQPWS HFSIHHQW HFRIQQVH rn density EHFHHHIRU EHFHHHIRU HFHHHHHI EHFHHHIRT HFHHHHHP HFHHHHHP HFIIUHWS HFHHHHHP guriti HFPSQQSW HFPSRUTS EHFHHIRSQ HFPSQQIP HFHHQIHP HFHHPWRU HFITHQTH HFHHPWRV snterept HFHQISVT HFRSSIQI xoteX hependent vrile rile goe0ient hiret sndiret otl ptil lg EHFHHSQWS HFHIRRPV goe'F qulity PHHH PFHVQPTI PFHURWQS EHFHIISTR PFHTQQUI HFHHHHHH HFHHHHHI HFHRIHIQ HFHHHHHI yther oe'F qulity PHIH HFHRVQUP HFHRVISH EHFHHHPUH HFHRUVVH HFQTIRWQ HFQTPUVQ HFRQRWUH HFQTPUST opF growth EHFHHHIWS EHFHHHIWQ HFHHHHHI EHFHHHIWP HFRQSQPS HFRQRQTI HFRVRTVR HFRQRQVV egriulturl rtio EHFIPHRWV EHFIPHIWU HFHHHTVI EHFIIWSIT HFHHHHPT HFHHHHPW HFHTSTSW HFHHHHPU sndustril rtio EHFHRUISR EHFHRURVU HFHHHPTV EHFHRUPIW HFIHIRVS HFHWUPRH HFPITHSQ HFHWUIUI vog qh HFHHWWUV HFHIHHTT EHFHHHHSU HFHIHHHW HFUIHWQV HFUHVPTR HFURPTUV HFUHVPHV vog qh squred EHFHHPSTH EHFHHPSVR HFHHHHIR EHFHHPSTW HFTVIRQP HFTUVUQH HFUPITSV HFTUVTRQ url density EHFHHHQQH EHFHHHQPQ HFHHHHHP EHFHHHQPI HFQIHQSU HFQITITT HFQWWIPH HFQITIVR rn density EHFHHHHHS EHFHHHHHS HFHHHHHH EHFHHHHHS HFTWUHIU HFTVUUVT HFUPWITR HFTVUUHS guriti EHFPHVTHI EHFPHTVRH HFHHIIST EHFPHSTVQ HFHHRTSQ HFHHSHQS HFHWIUWS HFHHSHPQ snterept EHFHPVIWS HFRPRPSS xoteX hependent vrile rile goe0ient hiret sndiret otl ptil lg EHFHHUSQW HFHTWQTW gs rtio PHHH PFRWSWTU PFSHTQVP EHFHPHTWH PFRVSTWQ HFHHHHHH HFHHHHHH HFHVHSTT HFHHHHHH yther gs rtio PHIH EHFHHSSPS EHFHHTQHH HFHHHHTH EHFHHTPRH HFVSQHTI HFVQIWTS HFVQRTWU HFVQPIRS opF qrowth EHFHHHQQR EHFHHHQPI HFHHHHHP EHFHHHQIV HFQIVPVW HFQQVIUQ HFRRPSWQ HFQQVIQU egriulturl rtio EHFIWSHWI EHFIWRQPR HFHHITIT EHFIWPUHU HFHHHHHI HFHHHHHI HFIHSHQQ HFHHHHHI sndustril rtio EHFHVQSTR EHFHVPUHW HFHHHTVQ EHFHVPHPT HFHPSTSW HFHPVPUT HFIVPWHT HFHPVPQW vog qh EHFHHQTUQ EHFHHRQUQ HFHHHHSI EHFHHRQPP HFWISSVW HFWHHIIT HFVVHWUI HFWHHRPW vog qh squred HFHHIUQH HFHHIVVV EHFHHHHIW HFHHIVTW HFVQHIRS HFVISTQU HFVIPHWV HFVISWHT url density EHFHHHRRT EHFHHHRQW HFHHHHHR EHFHHHRQT HFQUHWWS HFQUPSTT HFRUTSTW HFQUPTHV rn density EHFHHHIRW EHFHHHISH HFHHHHHI EHFHHHIRW HFHHHHHI HFHHHHHI HFIHTQPV HFHHHHHI guriti HFPSURPU HFPTHUUH EHFHHPIUS HFPSVSWS HFHHPPRS HFHHPPPH HFIRWVII HFHHPIVW snterept HFHPWSTS HFRUVRQR xoteX hependent vrile rile goe0ient hiret sndiret otl ptil lg EHFHHUVTH HFHPWQQT goe'F qulity PHIH PFHQPIPH PFHPQHIT EHFHIUHHT PFHHTHIH HFHHHHHH HFHHHHHH HFHSRRUU HFHHHHHH yther oe'F qulity PHIH HFHRWQUU HFHRVUQR EHFHHHRIS HFHRVQIW HFQQISWS HFQQHWQS HFRIWWVR HFQQHWQH opF qrowth EHFHHHIII EHFHHHIHT HFHHHHHI EHFHHHIHS HFTSIUVP HFTTIWSQ HFTVRITU HFTTPHWI egriulturl rtio EHFIIHVTS EHFIHWRRR HFHHHWQT EHFIHVSHV HFHHHHTP HFHHHHUT HFHVVSWQ HFHHHHUQ sndustril rtio EHFHRRPWU EHFHRRSTI HFHHHQVQ EHFHRRIUV HFIHTPVQ HFIHHHRP HFPRTTRP HFHWWWIR vog qh HFHHWWQV HFHIHIHS EHFHHHHVS HFHIHHIW HFTWUQQW HFTVWHIU HFUPRPHH HFTVWHIQ vog qh squred EHFHHPURV EHFHHPUVI HFHHHHPQ EHFHHPUSV HFTRTIWR HFTQVSTS HFTVHSHU HFTQVSTW url density EHFHHHQTV EHFHHHQUH HFHHHHHQ EHFHHHQTU HFPUWHUS HFPURTRV HFQTWVPR HFPURUUI rn density EHFHHHHHS EHFHHHHHS HFHHHHHH EHFHHHHHS HFUIQWPQ HFUHISRI HFUSHVTV HFUHIQWS guriti EHFPHPSVH EHFPHHWQS HFHHITWQ EHFIWWPRP HFHHQHHR HFHHQHQR HFIHISVQ HFHHQHRS snterept EHFHQTSTV HFPTSSQT xoteX hependent vrile rile goe0ient hiret sndiret otl ptil lg EHFHHVQPU HFHIHRVT gs rtio PHHH PFRWSPTU PFRWRVUQ EHFHPPITH PFRUPUIQ HFHHHHHH HFHHHHHH HFHPSVUQ HFHHHHHH yther gs rtio PHIH EHFHHRTUI EHFHHRIPI HFHHHHRP EHFHHRHUW HFVTUSTS HFVVQHVU HFVVHQSU HFVVQPPI opF qrowth EHFHHHQTH EHFHHHQSH HFHHHHHQ EHFHHHQRU HFPVWWQH HFQHVRWV HFQVWVHP HFQHVQWV egriulturl rtio EHFIWRPRR EHFIWQUQI HFHHIURT EHFIWIWVS HFHHHHHP HFHHHHHQ HFHSUTTP HFHHHHHP sndustril rtio EHFHVIUQV EHFHVIRPH HFHHHUQV EHFHVHTVP HFHQHWTI HFHQPSRS HFISHWVH HFHQPQVQ vog qh EHFHHSVTS EHFHHSVUU HFHHHHSU EHFHHSVIW HFVTTHTV HFVTSVRU HFVTWTPP HFVTSWPI vog qh squred HFHHPSPI HFHHPRTS EHFHHHHPR HFHHPRRI HFUSUTSH HFUTPVHU HFUUQHTV HFUTPWHU url density EHFHHHQVH EHFHHHQWT HFHHHHHQ EHFHHHQWQ HFRPWSIT HFRPQPHS HFRWPVHI HFRPQIRH rn density EHFHHHIRV EHFHHHIRV HFHHHHHI EHFHHHIRT HFHHHHHI HFHHHHHI HFHRHTSP HFHHHHHI guriti HFPSTQWS HFPSTQIW EHFHHPPUQ HFPSRHRT HFHHIVHT HFHHIVTR HFHUITWH HFHHIVTQ snterept HFHQQPWS HFRIWSRT xoteX hependent vrile rile goe0ient hiret sndiret otl ptil lg EHFHPVTQR HFQWSPQU goe'F qulity PHIH PFHWSURR PFHVIQHW EHFHIHIRV PFHUIITI opF qrowth egriulturl rtio sndustril rtio vog qh HFUPPUUV HFUPQIVP HFUWHQSP HFUPQHRR vog qh squred url density HFQHRVHU HFPWWTHS HFRRUTWU HFPWWSVV rn density guriti snterept PPW xoteX hependent vrile PPV HFHUSPRQ EHFHHRVIH HFHHQTUU HFHHQWVR HFIVPQUH HFHHQWUH EHFPIIPWQ EHFPHVWSW HFHHIHPR EHFPHUWQS HFUHVSWQ HFUHRURI HFUVIWPR HFUHRSUP EHFHHHHHS EHFHHHHHS HFHHHHHH EHFHHHHHS General conclusion EHFHHHQUP EHFHHHQTW HFHHHHHP EHFHHHQTU HFTUWVSH HFTUTTRU HFUSUSHQ HFTUTRVI EHFHHPRVW EHFHHPRVR HFHHHHII EHFHHPRUQ Part V HFHHWHPT HFHHVWHH EHFHHHHQW HFHHVVTP HFIPURTT HFIPVQWT HFQHSWWV HFIPVRUV EHFHRQITS EHFHRPUSV HFHHHPHR EHFHRPSSQ HFHHHHVI HFHHHHWU HFISSSSS HFHHHHWT EHFIIPQRS EHFIIHUWT HFHHHSRU EHFIIHPRW HFTPPVUS HFTQUPWI HFTTQUIW HFTQURSH EHFHHHIPP EHFHHHIIS HFHHHHHI EHFHHHIIS HFRIUVWR HFRHURHR HFSQISTH HFRHUQHR yther oe'F qulity PHIH HFHRPQQR HFHRPVVT EHFHHHPHS HFHRPTVI HFHHHHHH HFHHHHHH HFIPTVVR HFHHHHHH 7.A.3 Number of le UFRX ummry sttistis 7.A.5 Tests of robustness le UFTX ptil intertions nd oe0ient of qulity with I mEstep nd IDHHH drws Main results

The UN Climate Change Secretariat has proposed this approach to highlight the fact that human activities, Q

The emergence of institutional economics can be attributed to the German Historical School of Economics with Gustav von Schmoller. Moreover, for some people, the old wave of institutional economics is completely dierent from the NIE for its atheoretical posture. In this sense, the old institutional economics can be associated to Polanyi's works(Polanyi, 1957). Globally, the old institutional economics are a historical institutionalism which tried to integrate social determinants into the economic analysis (Lafaye deMicheaux et al., 2007).

This deals with the emergence of institutions. This question is intensely debated in the NIE to understand how institutions emerge. The main issue relies on the role of individual and institutions. In fact, in the NIE the-IS

Nous comprenons mieux maintenant que les eorts les plus considérables doivent être entrepris pour que l'héritage devienne pour l'humanité non une catastrophe, mais une chance inEinstein (1949, p.80).

l'histoire des forêts est un élément important de l'histoire en générale inDevèze (1973, p.7). QI

The 11th century is also the century of the emergence of dierences between the English common law and the Continental civil law(Gambaro et al., 2011, p.59).

The Norman Conquest largely removed the native Anglo-Saxons ruling class, replacing it with a French speaking monarchy and aristocracy.

For instance, New Forest in the Hampshire was created by William the Conqueror. QR

See (Wijels, 2010, p.145) on the role of Henry II to strengthen the royal courts and weaken feudalism.

Magna Carta, also called the Charter of liberties, is an English charter including the most direct challenges to the monarch's authority to date. The charter was rst originally created in 1215 by John Lackland but passed into law in 1225 by his son Henry III. The most famous version which still remains on the statute books of England and Wales and inuenced the United States Constitution, the 1297 version, had the following titleThe Great Charter of the Liberties of England, and of the Liberties of the Forest. This pointed out the great importance of the Forest Law in the representation of the King's arbitrary power. This charter can be consulted on this site, www.fordham.edu/Halsall/source/magnacarta.html.

The Magna Carta, also called the Charter of liberties, is an English charter including the most direct challenges to the monarch's authority to date. The charter was originally created in 1215 by John Lackland but passed into law in 1225 by his son Henry III. The most famous version which still remains on the statute books of England and Wales and inuenced the United States Constitution, the 1297 version, is entitled The Great Charter of the Liberties of England, and of the Liberties of the Forest. This pointed out the great importance of the Forest Law in the representation of the King's arbitrary power. This charter can be consulted on the following site, www.fordham.edu/Halsall/source/magnacarta.html.

In fact, the original charter of Liberties of John Lackland was expanded to form a complementary charter, the Charter of the Forest. Thus the term Magna carta libertatum was then used to dierentiate the charter of common liberties from the Forest Charter. This stressed again the importance of the Forest Law during this time of recognition of Lords freedom and royal arbitrary. The Charter of the Forest can be read here http : //www.constitution.org/sech/sech 0 45.htm.

For instance, London was rebuilt with Scandinavian wood after the Great re that devastated the city in 1666.

(R)égla la coupe de bois dans le forêt de Roumare, en Normandie, (...), à la construction des vaisseaux et bâtiments du roi in(Maurry, 1850, p.225).

In a sense, and as suggested by Michèle Devèze, the French forest recovered thanks to the English(Devèze, 1973).

soins à la multiplication et à la conservation des futaies dans les bois de l'État, dans ceux des communes et dans les Établissements publics[...] inBaudrillart (1821Baudrillart ( -1848, p.875876), p.875876).

There were many other agents who were specic to certain regions such as Normandy, as well as those in charge of the right of tiers and dangers. For a complete presentation, seeDecq (1922a, p.100109).

Several lieutenants were created from the 15th century to ll in the Souverain Maître. For more information, see(Decq, 1923, p.105).

The number of ocers increased. There were twelve in 1589, up to thirtysix in 1706 and twenty at the beginning of the 1789 revolution(Collectif, 1997, p.93).

In addition to these royal courts, the Lords had their own courts and ocers who were gradually absorbed by the royal administration. See(Wijels, 2010, p.148-150) on the judiciary organization toward more powerful royal courts. SI

The oldest Table de Marbre was created in Paris in the 13th century(Huel, 1925, p.115). In addition, in 1520, a specic forestry court was created but kept the name of Table de Marbre. The second Table de Marbre was created in Rouen in 1508 henceforth there were as manyTable de Marbre as Grandes Maîtrises.

See Huel (1925) who proposed a detailed history of the French forest from the Merovingian period.

Ce sont les intérêts des propriétaires riverains qui ont largement prévalu sur la conservation des bois, puisque bien des enclosures se rent au détriment des forêts inGaurier (2006, p.240).

La conservation des forêts est l'un des premiers intérêts des sociétés et par conséquent, l'un des premiers devoirs des gouvernements (. . . ). Ce n'est pas seulement par les richesses qu'ore l'exploitation des forêts (. . . ) qu'il faut juger de leur utilité; leur existence même est un bienfaits inappréciable pour le pays qui le possède (. . . ). La destruction des forêts est souvent devenue, (. . . ), une véritable calamité et une cause prochaine de décadence et de ruine. Leurs dégradations (. . . ) est un malheur qu'il faut prévenir (. . . ) in Brousse (1828).

Il ne sera plus fait, à l'avenir, dans les forêts de l'Etat, aucune concession de droits d'usage, de quelques natures et sous quelque prétexte que ce puisse être inBrousse (1828, p.15).

The urban population in 1850 grew rapidly but the majority of the population remained in rural areas: 26 million out of

million (Viney, 1962, p.535). SW

We do not include a detailed analysis of the 20th century since, during this century and despite two major world wars, forest cover has continued to grow. As noted, the National Forests Oce (Oce national des forêts or ONF) was created in 1964 to replace the administration des Eaux et Forêts. The ONF is a public establishment appointed to manage national forests. The private owners, who represent more than three quarters of the French forest are still highly regulated.

La GrandeBretagne est actuellement le pays le plus dépourvus de forêts de l'univers. Après avoir con- sommé les végétaux arborescents qui ombrageaient son sol, elle fouille maintenant ses entrailles et livre à la amme les débris fossiles de celles qui la couvraient, il y a des millions d'années. Il semble que sa civilisation, que son industrie, reine de celle du monde, aient hâte de réduire notre globe à cette nudité et à cette sécheresse qu'il orait avant que la vie prennent naissance à sa surface inMaurry (1850Maurry ( , p.1312)).

The seventeenth-century English revolutionary took control of the judiciary away from the Crown, and marginalised the role of the judiciary to prevent it from doing anything other than apply the existing law.The creation of laws and the administration of justice were then separated contrary to France. In this case, legislatures make laws, and independent judges enforce them, without interference from the legislature or the executive.UH

Basically, the World Legal Systems Websites (http://www.droitcivil.uottawa.ca/world-legal-systems/eng- monde.html) of the University of Ottawa, Canada, is examined.

3 Four of these countries are former colonies: Zimbabwe, Sri Lanka, the Philippines, and South Africa. Also, Thailand is classied as mixed legal origin and as a non-colonized

country. 4 For instance, the average deforestation rate was 0.03% in the core dataset and 0.05% in the sub-sample of tropical countries. In contrast, the four common law countries had a mean deforestation rate of 0.08% whereas the Philippines had a deforestation rate

of -0.08%. 5 Some countries were colonized by joining colonial powers, such as Cameroon, and were coded according to the colonial power of the more populous part (French in the case of Cameroon).

The sample used is of 65 countries formerly colonized by France, Great Britain, Spain or Portugal. The ve other former colonies, not presented but in the sample of colonized countries, are: the Democratic Republic of the Congo, Eritrea, Ethiopia, South Korea and Indonesia.

However, the mean of deforestation in former French colonies is not statistically and signicantly dierent from that of the former Spanish colonies.

Non colonized countries (included United States, Canada, Australia and New Zealand) were excluded because they are not former colonies so that their legal origin is not exogenous. UP

The results do not change with other control variables such as corruption or the rule of law index provided by ICRG or the World Bank (World Governance Indicators). Results available upon request.

The introduction of the squared term of GDP to test the presence of the environmental Kuznets curve does not change the results. Results available upon request.

Acemoglu et al. (2001) provide data for sixty-two former colonies with the maximum settler mortality for Mali.

The literature of the role of geography on economic development is substantial. See for instance Engerman et al.(2002) andEasterly & Levine (2003).

Given that all countries are previously colonized ones, in the third column with both legal and colonial origin, the former British colonies variable dummy has been removed because of its collinearity with the common law dummy variable.

The sole Spanish colony removed is Equatorial Guinea, whereas none of the former French colonies have been removed. Thus, the results are not driven by a change in the sample.

Though these results, mainly for former Spanish colonies, are not robust when controlling for geographic variables, thus suggesting that the superiority of the French colonial legacies could be attributed to French colonial strategies compared to Spanish ones.

Results are less robust for former British colonies but overall the results suggest that colonial strategies matter in understanding the role of institutions on deforestation.

In this chapter, the notion of institutions and governance are confounded and are dened such as the incentive structure of an economy represented by legal and political rules but also by government practises.

At the local level, see for instance Godoy et al. (1997) for Bolivia and Otsuki et al. (2002); Araujo et al. (2009) for Brazil.

For instance, assume an interaction term between corruption (compute as high score for high corruption) and the past forested areas with a positive coecient. This has two interpretations: (1) more the forested areas is important, more an increase in corruption raises deforestation (previous forested areas strengthen the positive eect of corruption on deforestation), (2) more the level of corruption is high (i.e., more the variable corruption increases), more will be the scarcity eect (the positive eect of forested areas on deforestation). In contract, an interaction term between corruption and a dummy coded as 1 for previously British colonies and 0 otherwise (the reference being former French colonies) would have the following interpretation: the corruption eect is less or more important in previously British colonies relatively to French ones.

Regions are Asia, Sub-Saharan Africa, North Africa and Middle East, Latin America and Caribbean, and Oceania (only Fiji).

The following variable have been previously used as control variables but have been removed because they (i) have a non signicant eect on deforestation and (ii) do not change the results of the institutional variable: the real eective exchange rate, the external debt, both agricultural and fuel exports, and the nancial development (such as the percent of domestic credit provided by banking sector).

The GDP squared term can be introduced to test the Environmental Kuznets Curve (EKC) dening a non linear eect of economic growth on deforestation so that the marginal eect can be positive for low income countries and become negative for high income economies(Bhattarai & Hammig, 2001; Culas, 2007). The squared term is not used because the sample used is relatively homogeneous in term of income. Results do not change with the squared term. Results available upon request.

The relative price of timber is an important determinant in the trade-o between keeping forest or clearing it(Arcand et al., 2008).

Table3.1 reports the signicance of the sum of the two coecients associated with each colonial origin and this sum is always statistically signicant in the case of former British and Spanish colonies.

In all cases, the sample mean of the institutional variable represents alternatively the mean of the former British colonies sample and the former Spanish colonies sample.

Tropical forest are investigated because it is located in developing countries and to exclude mainly European countries to reect the diculty of classifying the colonial history, and in turn the exogeneity of the legal origin, of most European countries such as Italy or Finland for instance.

China can meet the two conditions but has been removed because China is the sole German civil law country.

In the regressions with the variables provided by the World Bank Governance Indicators, the data ranges from 1996 to 2005 so that the sub-periods are only19941997, 19982001, and 20022005. IPH

In all regressions, timber, fuel export and agricultural export variables have been removed to increase the sample. Consequently, seven countries, which are not in the sample of 82 countries, are in this sample: Angola, Chad, Ethiopia, Laos, Sierra Leone, Tanzania, and Zambia.

Tables 4.4, 4.5 and 4.6 report the signicance of the sum of the two coecients associated with the common law origin and this sum is always statistically signicant.

In the regression with the Fraser Institute index, three countries are dropped due to a lack of data for this index: Burkina Faso, Guinea and Sudan.

Remind that the index used is an aggregated index on the quality of the legal structure dening by the trust in the legal system, the quality of property rights and the extent of judicial independence. Each of this indicator can inuence the results but overall this is the quality of the legal structure which matters for reducing

The demand for good governance is a concept used by the World Bank and dened such as the level of how responsive government is to its people (Odugbemi & Jacobson,

2008, Part VI). The basic idea is that more people is inclined to have accountable public ocials, more they are willing to demand good governance practises from their government.

An audit agency takes place in the game but only to monitor inspector's reported harvest production.Hence, the audit agency does not take part into the equilibrium process.

In contrast, corruption occurring between the harvester and the incumbent government is considered as grand corruption.

Results remain robust when alternatively the relative price of timber or agricultural commodity export unit value are controlled for. These results are not presented because the size of the sample is reduced. Results available upon request.

We cannot use a panel framework to test empirically our proposition due to just one period-time for available data concerning environmental compliance.

Corporate ethics is the ethical behaviour in interactions with public ocials, politicians, and other enter- prises in a given country. The data are averaged over2007-2009. ISR

The Brazilian Institute of Geography and Statistics (IBGE) conducted a more recent census in

but data at the representative farm level is not yet available.2 The Brazilian Legal Amazon is an administrative area created in 1953 which regroups nine states: Acre, Amazonas, Amapa, Para, Rondõnia, Roraima and Tocantins (North region), Mato Grosso (Center-West region), and Maranhão (North-East region).3 Author's calculations from data provided by IPEADATA. SeeAndersen et al. (2002, pp. 5054) for an overview of the GDP distribution within the BLA.

Andersen et al. (2002, Chap. 2) provide a complete review of the historical evolution of development policies in the BLA from the rst phases in the 60s and 70s to the latest ones in the 90s and the 00s.

The production frontier has the traditional properties of monotonicity, continuity and concavity(Fuss & McFadden, 1978, p.226-227).

It can be either a half-sided normal distribution or an exponential one.

A likelihood ratio test (LR) was implemented in order to test the functional form of the production function.In all tests, restrictions can be rejected at a very low condence level so that the translog specication can be preferred. Details available upon request.

Farmers with unprotable areas belong to the same group, i.e., the observed dependent variable is censored at 0.

All farms in the 16th code (only 0,02% of all farms) are dropped because these farms do not declare their size.

At the sample mean, the marginal productivity of livestock is 0.04 whereas at the mean sample, the marginal productivity of size is negative. This result does not validate the theoretical predictions but seems to be relevant in the Brazilian case. In fact, land is more a political or illegal attribute than an economic input suggesting that it does not contribute normally to agricultural production(Pereira, 2003).

The returns to scale are respectively about 1.03 at sample mean, 0.92 at minimum sample and 1.52 at maximum sample (from the coecients of column 6).

The conditions of monotonicity on labor, cattle, purchased inputs, and size are fullled for, respectively, 82%, 63%, 79%, and 100% of farmers (from the coecients of column 6).

These results also hold in the CobbDouglas case. Details available upon request.

This problem could occur because land is an input which is, in turn, used to estimate technical eciency.However, technical eciency is in the error term in the stochastic production frontier model so that it has to be uncorrelated with explanatory variables such as land.

We have at the mean eciency, δ.ratio δ.ef f iciency = δ.ef f iciency + 2 × δ.ef f iciency 2 = -0.228 + 2 × 0.186 × ef f.mean = 0.02; where the coecients are elasticities and ef f.mean is the mean of the technical eciency.

With the coecients of column 3 of Table6.2, p.184 and after transformation in order to have elasticities, we have: ∆ratio = [1.068 -0.228 × 0.73 + 0.186 × 0.73 × 2] -[1.068 -0.228 × 0.66 + 0.186 × 0.66 × 2] = 0.01 or an increase of 0.86% in the agricultural ratio.

Around this level of eciency, a marginal increase of eciency does not increase agricultural expansion.

The Brazilian agrarian reform developed by President Fernando Henrique Cardoso (19952002) starting from 19951996 can not be analyzed with the results found in this chapter.IUV

For instance, Curitiba had 15 conservation units in 2000.

In practice, there is no means to distinguish between a race to the top and a race to the bottom, but only to nd strategic complementarity between decisions. However, our theoretical analysis leads us to think that if decisions are eectively strategic complements, they will lead to a race to the bottom.

Remerciements
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5.A.4 Data sources le SFSX ht desriptions nd soures

Name

Variables and denition Source

Dependent variable Deforestation

The deforestation rate between 2005 and 2007 (minus the dierence in logarithms of forest area, expressed in thousands of hectares, when forest area is strictly positive).

FAOSTAT Explanatory variables

Compliance A created variable from data provided by the World Economic Forum (WEF) (see table 5.6). WEF

Judicial eciency

The Rule of Law index scaled 0-6: a lower score associated with fewer rule of law (2005)(2006)(2007)(2008). WGI Forest Lag Initial Forest Areas: Log forested areas in 2000. FAO GDP Log GDP per capita, ppp (2005)(2006)(2007). WDI

Pop. Growth

Annual population growth rate (percent) (2005)(2006)(2007). WDI Rural Rural population in percent of total population (2005)(2006)(2007). WDI Latitude Measure of the distance from the equator, i.e., latitude (0 to 1, 0 is the equator). (La Porta et al., 1999) Legalor Legal origins on law and regulation, i.e., common law, French civil law and Socialist law. (La Porta et al., 2007) Instrumental Variables

Environ. Education

The extent of environmental concerns for basic, secondary and tertiary education as well as for research and development (from 1 (low) to 10 (high), 2006).

Bertelsmann Transformation Index

Civic Liberties

Freedoms of expression and belief, associational and organizational rights, rule of law, and personal autonomy without interference from the state (1: most free to 7: least free, 2005).

Freedom House

Constitutional Changes

The number of basic alterations in a state's constitutional structure. Arthur S.Banks ITQ le SFTX ht used to rete the index of ompline i for the retion of muniipl gs in PHHH nd PHIHF woreoverD it is worth noting tht R ounties no longer reeived funds from the sgwEiD iFeFD they onverted muniipl gsD during the lst dede while IQ new ounties reeived funds from sgwEi for the retion of their (rst muniipl gsF sn roder viewD there were IUR ounties in the sgwEi in PHHH ompred to IWP in PHIHD iFeFD reeiving funds to ompenste for the presene of gs in their territory @see (gure UFRD pge PIU in ppendixAF he numer of ounties in the (sl mehnism hs thus inresed while R ounties hve deided to leve the mehnismF sn ontrstD PP new ounties hve erned money from the sgwEiF 7.3.2 Evolution of conservation units in Paraná he sgwEi mehnism ws (rst implemented in IWWPF prom this dte up to PHIHD the evolution of the gs reted in the stte of rná is wy of testing the suess of the sgwEiF prom dt on gs reted etween IWWI nd PHHHD olleted in @wy et lFD PHHPAD nd our dt etween PHHH nd PHIHD the (gure UFP gives the evolution of the re of ll gs in hetre etween IWWI nd the lst yer of ville dt in PHIHF st is found tht the evolution of gs n e divided into two periodsF sn the (rst dedeD the retion of gs inresed shrply tht the sgwEi hs not only ompensted ounties for the retion of gs ut lso enourged them to rete gsF roweverD in the lst dede @from PHHHAD the retion of gs is found to hold stedy with very low inrese of S perentF prom thisD it n e ssumed tht the level of reted gs in the stte of rná through the sgwEi mehnism hs rehed its equiliriumF roweverD these (gures onern ll gsD iFeFD federlD stte nd muniipl gsF he evolution of muniipl gs reted is relevnt in our study whih onerns the implition of the sgwE i in terms of sptil strtegi intertions on the retion of muniipl gsF prom our dt etween PHHHEPHIHD it is found tht the evolution of the numer of muniipl gs follows the sme trend s ll gsF sn onsequeneD our dt seems to on(rm tht from PHHHD the dynmis reted y the sgwEi hve rehed their equiliriumF his overview suggests tht sgwEi is no longer su0ient to inite ounties to rete gs fter severl yers of implementtionF 7.4 Conceptual framework sn order to nlyse the in)uene of neighoring ounties on the propensity of ounty to rete prks D n eonomi lnd use model is used @ghomitz 8 qryD IWWTY f'D IWWWY ghomitz 8 homsD PHHIY ernd et lFD PHHVAF he strting point is the dul nture of the model implying simple ssumption tht eh lnd is lloted etween lterntive uses to mximise returnsF sn this modelD the pro(tility of eh use is ompred to implement the deision onerning the lnd llotionF prom this modelD ountyElevelD lndEllotion deision rule is derived whih IWT provides n eonometri deforesttion eqution to e estimtedF 7.4.1 Basic land-use model pollowing ghomitz 8 qry @IWWTA nd f' @IWWWAD we ssume tht ounty n hoose their lnd llotion from inry frmeworkF st is ssumed tht the ounty n e de(ned s n eonomi gent whih ould deide the lnd use llotion of eh of its plotsF his wyD this model di'ers from n ggregted plotElevel deision rule model into ountyElevel model @f'D IWWWAF e n mke this ssumption sine we oserve only the retion of muniipl onservtion units @gsAD iFeFD ountyElevel deisionF et ny point in timeD ounty will deide to llote plot of lnd etween di'erent lnd uses to mximize pro(tX

@UFTA where π l ij is the pro(t of the prel i in the ounty j of given lnd use lD P l ij re plotElevel pries for the vetor of fesile outputs from the given lnd use lD Q l ij is the vetor of ll outputs produed from the lnd use lD I l ij is the vetor of inputs used in ll types of prodution from the lnd use lD nd R l ij re plotElevel pries for the vetor of inputs usedF qiven the dul nture of the modelD there re two possile lnd uses @protetedD iFeFD the retion of muniipl gsD or unprotetedD iFeFD the onversion of forested lndAF yptiE ml input hoie yields to mximise π l ij nd the ounty level deision rule regrding lnd use llotion is

@UFUA where

@UFVA husD the ounty deision onerns the hoie of the lnd use to hve the mximum pro(t from its lnd useF ut di'erentlyD the lering deision will e in stti viewX Choose

he muniiplity j will deide to preserve its plot iD iFeFD rete gsD only if the mximum pro(t generted from the onservtion is higher thn the mximum pro(t resulting from the onversion optionF his deisionErule sed on the omprison of the mximum pro(t of eh lnd use depends oviously on the pries of oth inputs nd outputs used in eh lnd useF por instneD deresing prie of the input used in the lnd use option unprotected leds to n inrese of the pro(t ssoited with this lnd useF sn this seD the ounty will e reltively etter o' if it deides to onvert its nturl lndF hereyD pries y in)uening the mgnitude of eh IWU pro(t hve n impt on the deision rule whih n e modelled s followsX

where

his representtion of the lnd llotion deisionErule llows eonomi ftors to e inteE grted into the explntion of lnd use through their links with oth input nd output priesF

Observed variables and spatial interactions

Observed economic factors he lnd use deisionErule is thus determined y P l i,j nd R l i,j whih re plotElevel output nd input priesF ut di'erentlyD this is the di'erentil etween the pries of eh lnd use option whih will determine the lnd llotionF roweverD we nnot oserve them diretly so we use losed ountyElevel vrilesF husD the solution will e to use proximte vriles whih 'et the di'erentil pries nd so in turn the lnd llotion deisionF sn the se of P ij D the est wy to pproximte output pries t plotElevel will e to hve them t ountyElevel P j F nfortuntelyD we hve none of these vriles so lol output demnd vriles re used suh s the ounty popultion pop j @s sle mesure of the potentil lol mrket for lered eonomi tivitiesAD the shre of industry in the totl ounty9s tivities ind j @s mesure of development projetsAD the shre of griulturl tivities in the totl ounty9s tivities agr j @s mesure of lol griulturl food demndA nd the inome level in ounty inc j s mesure of the eonomi developmentF ell of these vriles re ssumed to hve n impt on the di'erentil output pries in fvor of n inrese of the unprotected optionF woreoverD the e'et of the vrile income @per pitA ould e more miguous sine riher ounties ould e etter o' preserving their forests for ornmentl purposesF o test this ideD the qudrti term of income will e usedF husD @IA poorer ounties re ssumed to e more inlined to do prks sine their omprtive dvntges to proeed in unprotected tivities re lower thn riher ountiesD nd @PA riher ounties re lso ssumed to rete more prksF he qudrti term incsq j is thus ssumed to e negtiveD iFeFD the inome e'et on the retion of prks is onveF sn the seD of R i,j D lol input supply vriles re used suh s the rurl density @per km 2 A rur j @s mesure of the rurl wgeA nd the urn density @per km 2 A urb j @s mesure of the urn wgeAF hese two vriles re found to e proxies vriles impting the di'erentil input pries in fvor of unprotected tivitiesF ut di'erentlyD these vriles hve negtive e'et on the propensity to rete prks y strengthening the opportunity ost of the protected optionF List of Figures L'analyse de ce rôle est la problématique centrale de cette thèse et s'articule autour de trois grandes parties: (1) le rôle de la persistance des institutions ou rôle de l'histoire dans la compréhension de celui des institutions, (2) le rôle de la demande de bonne gouvernance, et (3) le rôle des institutions comme élément catalytique conditionnant l'eet de causes plus directes de la déforestation. La première partie conclut sur le rôle majeur de la prise en compte des legs légaux et coloniaux pour expliquer l'eet des institutions sur la déforestation. La seconde partie explique le rôle majeur de la demande de bonne gouvernance pour préserver la forêt, en étant un substitut (complément) d'une mauvaise (bonne) ore de bonne gouvernance. Enn, la troisième partie de la thèse suggère de comprendre les institutions comme un facteur catalytique de la déforestation qui permet de comprendre l'eet des causes directes de celle-ci telles que la productivité agricole des fermes de l'Amazonie Légale, ou les comportements stratégiques entre communes du Paraná dans la création de parcs municipaux.

Mots-clés : déforestation, institutions, gouvernance, droit forestier, origines légales, productivité agricole, intéractions spatiales, Brésil.

ABSTRACT

This thesis investigates the role of institutions on deforestation within the framework of the New Institutional Economics. This theory states that institutions can be dened such as the incentive system which shape economic interactions throughout the modulation of the incentives of agents. This way, institutions are at stake in the process of deforestation and the analysis of this role is the core of this thesis, articulated around three parts: the role of institutional persistence (part 1), the importance of the demand for good governance (part 2), and the implications of institutions and governance system as an underlying framework shaping proximate causes of deforestation (part 3). The rst part stresses the importance of taking into account colonial and legal legacies to understand the role of institutions on deforestation. The second part explains the leading role of the demand for good governance to preserve forests throughout its interactions with the supply for good governance. The third part proposes two micro-economics applications in Brazil. The role of institutions and governance system on forest cover is dened as a catalytic role precipitating the eect of proximate causes on deforestation such as agricultural productivity in the Legal Amazon, or strategic behaviors between counties in the creation of municipal conservation units in the state of Paraná. Keywords: deforestation, institutions, governance, forest law, legal origins, agricultural productivity, spatial interactions, Brazil.