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Preface / Voorwoord

Je weet nooit wat de toekomst brengt, maar hefaamovan 2017 zal me allicht bij blijven als éémva
de meest hectische periodes in mijn leven. In jarfesloot ik tezamen met mijn promotoren om het
einde van mijn aanstelling als assistent niet afadehten om mijn doctoraat af te werken. In plaats
daarvan zouden we proberen de thesis in te dienapril om dan hopelijk te verdedigen in het begin
van de zomer. Op professioneel vlak stond ik dus een drukke periode, en op privé-vlak was het
niet veel beter: we bouwen aan een huis, ik weterp@an Jerom, mijn 2-jarige dochter vraagt veel
aandacht en mijn zwangere vriendin af en toe ookeBdien staat het voorjaar — uiteraard — gelijk
aan koers. Het aangekondigde wielerafscheid van Boomen verhoogde het stressniveau nog wat
meer. Hectisch dus, maar Kijk, het lijkt er op @atalles tot een goed einde gaan brengen. En ik wil
uitdrukkelijk de nadruk leggen op ‘we’, want alleeas ik niet geslaagd in deze onderneming.

Daarom is een woord van dank hier zeker op zijatpla

In de eerste plaats ben ik mijn promotoren erkgktebor hun begeleiding. Wat mijn doctoraat

betreft was Professor Buysse ontegensprekelijk bajangrijkste klankbord. Ik verwijs doorheen

mijn doctoraatsthesis vaak naar academische atikekken, etc. Spijtig genoeg bestaat er geen type
referentie waarmee ik naar de talrijke discussrefeedback momenten met Jeroen kan verwijzen. Er
waren geen taboes en soms waren de discussiesmenénd, maar ik ben nooit met een negatief
gevoel buiten gewandeld bij Jeroen en het ondergmeker steeds op vooruit. Professor Van
Huylenbroeck was de laatste jaren iets minder azigvop de faculteit, maar ik apprecieer zijn steun
en coaching in het kader van mijn onderwijsopdrachGuido verstaat de kunst om iemand snel
vertrouwen en verantwoordelijkheden te geven ealijggrtijd beginnersfouten door de vingers te

zien, een aangename manier van werken.

In addition to my promoters, | would also like tmbk all of the jury members for reading the PhD
thesis thoroughly. Some of the comments were lwadidress, but all of them were helpful and

considerably increased the quality of the document.

Als assistent werkte ik, behalve met mijn promatoank samen met professor Ludwig Lauwers en
professor Wim Verbeke. Ludwig, het was voor mij @exar plezier om tezamen met een
geinspireerde lesgever de cursus doorheen detgvenbeteren. Ik had ook steeds het gevoel dat
mijn input ten harte werd genomen. Wim, het vak @affaculteit Diergeneeskunde is organisatorisch
€én van de minst evidente, maar ik vind het weldijn af en toe eens uit mijn comfortzone te treden.

Ook jouw input bij het derde hoofdstuk van dezesidhevordt zeer geapprecieerd.

Obviously, | want to thank all of my colleaguesri¢d to list all colleagues with whom | shared an
office, but they turned out to be too nhumerous. Gared to the day | started, only Bérénice, Gwen

and Evy (also co-author of thé& 8hapter!) are still present. | am afraid to missan one of you and
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therefore | will not name all of you individuallgXcept for those mentioned above). | really enjoyed
the atmosphere in our office which allows us tasissd help each other, but also question and
challenge each other. This is very valuable intype of work we do. In 2012, | was hesitant to euit
super-job and leave superb colleagues at the MZageningen UR in the Netherlands, but you all
made it worthwhile. In Ghent, | found an environminl of opportunities to develop myself, attend
courses, grow a network, participate in congregsasicipate in proposals and projects, travel, and
enjoy sufficient freedom to manage work-life bakanictruly believe that if you are willing to seize

these opportunities, the process towards a Phiie mteresting than the actual diploma itself.

Work is fun, but fun is even more fun. At our depaent, it is not too hard to motivate people fonno
professional activities. Multi gracias to Juan &tahs with whom | try to play squash without hitting
each other too much. High five as well to the aiges who are willing to make use of any excuse to
have a drink. Especially the trips to bicycle ragess memorable. We even ended up at the ‘derny

criterium’ in Wetteren once, | think this demongésaperseverance.

Van Gent naar Kruibeke. Het is niet mijn ambitie peer persoonlijk te worden in een voorwoord van
een doctoraatsthesis, maar ik zou in het bijzormdjgr ouders willen danken voor de voortdurende
steun en alle kansen die ze me hebben gegevensioderen. En daarna nog wat bij te studeren. Nu
ik zelf vader ben begin ik stilletjes aan te bemefflat ik hen allicht een hoop slapeloze nachten he

bezorgd. Misschien was al die steun toch niet xdeen als ik toen dacht.

Behalve mijn eigen familie moet ik ook mijn schoamilie bedanken. De combinatie doctoraat-
nieuwbouw was gedoemd om te falen zonder julliarste de vorm van een tijdelijke woonst en
praktische hulp. Ik ben gezegend met een schoaep dens graag in een ruwbouw werkt en de
echte werfleider is geworden. Ik verdenk hem erdainhij mijn verbouw-skills nog niet volledig naar

waarde schat, maar ik beloof beterschap Pat.

Ik las in enkele andere voorwoorden van doctoratdéndankwoorden voor de vrienden. Nu durf ik in
mijn persoonlijk geval er toch sterk aan te twigfeldat het zootje ongeregeld dat ik mijn vrienden

mag hoemen ook maar enige positieve invioed hetfad op het behalen van een doctoraat. Maar het
dient gezegd: ik kan op jullie rekenen (zeker vateafate middag), alles kan, niets moet, en er tvord

nooit van iets een probleem gemaakt. Het is steeelsontspannend om jullie te zien.

Afsluiten doe ik in stijl, met Ineke, Flo en onsctitertje-in-spe. Ineke, ik weet natuurlijk al lashat ik
met mijn gat in de boter ben gevallen met jou. Teetbaasde ik me er over hoe makkelijk je het me
de laatste maanden hebt gemaakt. Ik weet niet eéd®allijn van de afstuderende doctoraatstudent
Bob in de televisiesoap Thuis er iets mee te malkefit, maar je vond het blijkbaar normaal dat ik
veel werk had en je klaagde nooit wanneer ik 'shagcen in de weekends achter mijn computer ging
zitten. Indien Thuis er effectief iets mee te makeasft wil ik ook de makers van Thuis bedanken, we

Zijn nu toch bezig. En dan nog een klein woordjenaen klein meisje. Flo, in tegenstelling tot je
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mama kon jij niet begrijpen dat mijn doctoraat even het middelpunt van de aarde was. En je had

jaren ga je met een tandje minder op de klasfoto’s staan, maar ik ben er zeker van dat je de ster blijft.

Binnenkort komt er een zusje bij, het kan alleen maar nog beter worden.
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Chapter 1. Introduction




Chapter 1

1. Natural resource management: the oldest topical problem

This thesis is focused on the economic analyspobty instruments that aim to sustain the extoacti
of wood from forests. Forest management, togetlitbrail other types of natural resoutce
management (and exploitation), has become a htgpigal problem in the light of the ongoing
discussions on climate change. Academics havepalsioclose attention to natural resource
management. Figure 1-1 demonstrates how this salied in a steep increase in the (indexed)
number of publications on the topic of natural tese management across all academic disciglines
compared to the body of publications in the erfiglel of economics. The index year is set in 1988,
years ago. The number of publications on foresegmance has increased more rapidly, reaching an
index of over 30,000 in the year 2016.

3
s 3 Query:
° ©
£ — Natural resource management
2 —— Forest governance
2 S —— Field of economics
o o
L2 =
)
>3
o
5 o
g |7
E
=
pa

D p—

I \ [ I I
1970 1980 1990 2000 2010
Year

Figure 1-1: Overall number of publications in tied of economics, related to natural resourcefanest
management.

NOTE.- Data presented per query for period 1968162Index year 1996 = 100. Data: Web of scienaryqan “natural
resource management” and “forest governance”, le@dotal number of publications in the field of Bomics. In reference
year 1996, a total of 1180 economic publicationsewecorded via Web of Science, 273 publicatiortsesbed natural
resource management and 1 single publications sskeidorest management issues. In 2016, these miinbeeased to
respectively 4396, 2089, and 322.

The increased academic interest in natural ressurae resulted in the emergence of ‘Resource and
environmental economics’ as a sub-discipline wiggonomics (Perman 2003). However, the
attention paid to natural resources in economiorthis not just a contemporary phenomenon. Perman

(2003) described how resource and environmentalais has its roots in the era of the industrial

! Perman et al. (2003) define natural resourceadtural capital) as all naturally provided stocksion-
exhaustive list includes aquifers and water systéensle land, crude oil and gas, forests, fisegr@nd other
stocks of biomass, genetic material, and the eadtmosphere.

2Web of Science records over 100 scientific disiegsd reporting on the topic of natural resource agament.
Important examples are Economics, Ecology, Geogrdptrestry, Anthropology, ...
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Introduction

revolution in Europe. Natural resources and enviremntal issues were already major concerns for the
18" and 19 century classical economists. Adam Smith (1776 thia first to stress the importance of
markets in resource allocation. Thomas Malthus §1a&d David Ricardo (1817) furthered Smith’s
conclusions and considered natural resources (@tadbly land) as determinants of national wealth
and growth. They assumed that land had limitedi@wdity and was a necessary input for production.
The limited availability should eventually resuita steady-state econotnZonservationist thinking
first appeared in the work of John Stuart Mill (680873) who attributed amenity values to land (e.g.

intrinsic beauty of the countryside).

Going back even further, the Old Testament commaraiikind to properly manage natural resources
and prohibits unnecessary waste (Sedlacek 201Grdek mythology, King Erysichthon of Thessaly
was cursed after cutting down all the trees ins@ed grove of Demeter. He needed the wood to
build a banqueting hall, which was considered aevatnatural resources. The curse was an
insatiable hunger which eventually made King Engion of Thessaly eat himself (Robertson 1984).
The oldest reference to natural resource manageménind in one of the oldest written texts ever
found: the epic of Gilgamesh, from the Babyloniaam, ea 1200 BC. The epic describes how King
Gilgamesh makes use of cedar trees for the firet &is the raw material for the construction ofty ci
Before Gilgamesh, forests were considered too dangdo enter, and no cedar trees were extracted.

Gilgamesh for the first time ‘domesticates’ nat(fedlacek 2011).

To summarize, natural resources and the environarerindeed topical issues in the light of the
current climate change debate. However, the atteigiven to natural resources is not a contemporary
phenomenon. The relationship between mankind andalaesources has been documented
throughout our entire history and economists haxetbd ample attention to these issues since the

18" century.

2. Background

2.1. Importance of forests

Economists rightfully pay a great deal of attentioriorests since, in the context of problems
associated with climate change and biodiversiwy thire important for two reasons. First, forests
provide services that can mitigate the currentfahde effects of climate change on people. CIFOR
(2016) provides a non-exhaustive list of mitigatemgvices provided by forests: regulating waterways
protecting soil, cooling cities and entire regiolmstural areas, forests can prevent communiti@® fr

losing all income and food sources in the caselohéte change initiated) disasters and agricultura

3 Hence, they did not advocate, or predict unlimgeawth or wealth accumulation.
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crop failure. This thesis does not discuss thddbioal) nature of the processes in detail. Second,
forests are key in halting climate change. The R2@L.6a) identified four major roles for forests in

climate change:

1. Forests can potentially absorb one-tenth of thbajloarbon emissions projected for the first
half century into their biomass, soils, and produand store them in perpetuityResearch
presented by the The Global Carbon Project (20h@¥fthat forests can store up to 31% of
annual emissions;

2. In contrast, forests contribute about one-sixtlobal carbon emissions when cleared,
overused or degraded. Simultaneously, The Globddg@aProject (2016) reports that
deforestation (not including forest degradatiorgaamts for 9% of global emissions;

3. Forests react sensitively to climate change;

4. Sustainably managed forests produce fuel woodesseéharmful alternative to fossil fuels.

Tropical forests are particularly important in thespect, as they account for 55% of the globador
stock. In addition, the Amazon basin and the Cdragin are the largest contiguous blocks (Pan et al.
2011, Hansen et al. 2013, Doetterl et al. 2015).

For these reasons, forestry has acquired a protmiokenin initiatives that aim to address climate
change, since the start of an international coatduhinitiative in Kyoto, Japan, 1997 (FAO 2016a).
More recently, this resulted in the organizatiothaf FAO’s XIV World Forestry Congress, in
Durban, South Africa, 2015. This congress providé@y message to thénited Nations Framework
Convention on Climate Change (UNFCGC#)the potentially important role of forests foet
adoption of the 2030 agenda for sustainable dewsop (FAO 2015a). The message targeted policy
makers prior to the start of the negotiations @rtbw climate change agreement in December 2015,

Paris, France. Chapter 2 of this thesis has bassepted at the XIV World Forestry Congress.

2.2. Deforestation and forest degradation: definition and drivers

The second role identified by the FAO (2016a) dbssrhow clearance, overuse, and degradation of
forest increases carbon emissions and threateest$oin the context of carbon emissions, the most
commonly used terminology is forest degradation defdrestation. Olander et al. (2008) define both

concepts as follows:

« Deforestation: a measurable, and sustained dedreasgwvn cover below a 10-30% threshold

4 The usefulness and reliability of studies that tirsalculate carbon storage capacity ‘in perpgtistnot clear
as a tree cannot store carbon in perpetuity. litiaddthe prospected carbon emissions also aresuto a
degree of uncertainty.
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» Forest degradation: a loss of biomass density withahange in the area of forest cover (i.e.

the decrease in crown cover does not fall belowthheshold)

The measurement and quantification of deforestatiwhforest degradation is challenging because it
requires a combination of remote sensing and fieldntory measurements. This is a time-consuming
and expensive activity (Goetz et al. 2015). At presthe lack of reliable data on deforestation and
forest degradation impedes the discussion on bodhgmena and their contribution to carbon
emissions and climate change (Federici et al. 2DbB{terl et al. 2015, De Frenne and Verheyen
2016). Countries seem wary to publicly share infation on their forest cover and forest change. In
2013, Brazil was the only country to produce araralspatially explicit information on annual forest

extent and change (Hansen et al. 2013). Howevierdicussion goes beyond the scope of this thesis.

Earlier research has identified numerous driversiéforestation and forest degradation. While often
those drivers differ between regions, in generalritfain cause of deforestation is commercial
agriculture — including commercial livestock andjonarops — followed by subsistence agriculture
(Hosonuma et al. 2012, Kissinger et al. 2012) dditon, mining, hydroelectricity, and other
infrastructure projects also put pressure on feréétw roads can indirectly impact on forestedsarea

since they open up new areas to settlers and farudtgre.

Forest degradation is mainly driven by wood extamcand logging, ‘followed by fuel wood
collection and charcoal production, uncontrolled &nd livestock grazing’ (Hosonuma et al. 2012,
Kissinger et al. 2012). Also, in the case of foEgradation, some drivers might be more influéntia

in one region compared to another

FAO (2015c) calculated how 129 million hectare$onésted area have been lost since 1990. Also,
taking into account the changes in natural foregés planted forests, 239 million hectares of fteds
area have been lost. This lost forest area isildhge the Democratic Republic of Congo, or 78 §ime
the size of Belgium. The forest loss is mainlyhie tropics, while the temperate forest area has
slightly increased in size (Keenan et al. 2015)sThesis acknowledges the usefulness of planted
forests as providers of wood, resources, and ecizrbenelopment. Nevertheless, natural forests are

more valuable as a provider of ecosystem serviéamfeldt et al. 2013).

The above describes a negative trend in the gfobedted area. However, some regions experienced a
recovery of their forested area. According to Barlaind Tesfaw (2015), forest recovery is occurring

for decades in developed regions, but more recatdty occurs in developing countries (e.g.
Bangladesh, China, Costa Rica, Dominican Repulpigéa, Morocco, and Vietnam). Mather (1992)

first introduced the concept of ‘forest transitida'refer to the turnaround from deforestation into

forest recovery. In the rationale of forest trapsita decline in a country’s forest cover predamity

5 Hosonuma et al. (2012) distinguished regions atigent level (i.e. Africa, Asia, and Latin Amerjca
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occurs in the country’s early stages of economieiigment. Following this period, the forest area i
likely to (partially) recover through the consergatof remaining primary forest, the emergence of
plantations and reforestation. As such, the fdrasisition coincides with the country’s era of
economic prosperity. This offers a ‘long-run pergpe on land-use management; a country that is
deforesting today may not necessarily continuetwert forest land in the future but eventually

transition to a stage of forest recovery’ (Barlsind Tesfaw 2015).

Empirical data of Hansen et al. (2013), gatherealutph applied earth observation satellite data,
compares the global forest loss and the globakfaezovery. They found higher losses (2.3 million

square kilometers) compared to gains (0.8 milligmase kilometers) from 2000 to 2012.

2.3. Consequences of unsustainable forest management

The second role identified by the FAO (2016a) iaths that deforestation and forest degradation
contribute about one-sixth of global carbon emissidoth phenomena are a consequence of the
deployment of human activities in forests. Fedezicl. (2015) investigated the emissions more
thoroughly by making use of the most recent FdRestource Assessméity FAO (2015c) and
considered the impact of deforestation and foregtatiation separately. They found that emissions
through deforestation have decreased significgfrtyn an average of 4.0 Gt GQer year during
2001-2010, to 2.9 Gt G(per year during 2011-2015). Longitudinal analggmonstrates that as
such, the importance of land-use change in glok €missions decreased from 36% in 1960 to 9%
in 2006-2015 (The Global Carbon Project 2016). Bearounts for half of this reduction on its own,
indicating that deforestation remains problematiother countries and regions. Indeed, tropicatisou
America is held responsible for 1.3 Gt of CO2 emiss, but simultaneously Brazil managed to
achieve the largest decline in annual forest 128000 km2/year) in this region. This indicated tha
other countries in the tropical region experienasater percentage of forest cover loss (Hanseh et a
2013). Note that part of the carbon emissionsedl&t land-use change is a consequence of specific
(accidental) events. Increased fires during driliBb conditions in Asia for example resulted in
above average emissions in 2015 (The Global CaPboject 2016). Concerning forest degradation,
Federici et al. (2015) observe an opposite tremissions from forest degradation have increased
three-fold (from 0.35 Gt C&during 1991-2000 to 0.9 Gt GOuring 2011-2015).

Note that the decreasing emissions from deforestald not suggest deforestation has been halted. In
contrast, due to continuous deforestation and falegradation, forests perform worse as a net carbo

sink at global level. During 2001-2010, forests osad 2.2 Gt C@per year. However, they could

6 These assessments monitor the state of the wdoldists on a five to ten year interval. The mesent
available assessment was published in 2015.
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only remove 2.1 Gt C{per year during 2011-2015. As such, forests hase3% of their capacity to

contribute as global carbon sinks (Federici e2@l5).

A well-known indicator for the human pressure otunais the environmental footpririGalli 2015).
The environmental footprint quantifies the ‘humamppriation of natural capital as a source or a
sink’ (Hoekstra and Wiedmann 2014). This providegstimate of the surface of land required as a
resource and the surface of land needed as a csirdorAt present, human appropriation of bio
productive area requires the equivalent of 1.6Hsamvith per capita footprints being much higher in
high-income countries compared to middle- and Inoesime countries (Global Footprint Network
2017).

A two-step procedure determines the environmentpfint. At the first stage, ‘unit’ environmental
footprints are calculated for a single human afstior process. At the second stage, those unit
environmental footprints can be aggregated in aimerlculate the footprint of a product, consumer,
producer, or for an entire geographical region.dg¢ethe footprint can also be calculated at global
level by aggregating the footprints of all humatiaites across the globe (Hoekstra and Wiedmann
2014).

Aggregation also allows us to determine the shhtkeofootprint related to demand for forest
products within the global environmental footprifhree types of primary products compose the
overall forest products footprint: fuel wood, woaidd pulp used as raw material to produce derived
wood products (Lin et al. 2016). The forest produftiotprint can be interpreted as the area ofdiore
land which is needed to supply the required volofeood for fuel and derived produétén 2016,

the forest product footprint accounted for 9.63%hef total global environmental footprint (Global
Footprint Network 2016). This is a higher sharenttiee footprint of built-up larfd2.26%) fishing
grounds (3.10%) and grazing land (5.58%). Only lenogh (19.85%) and the carbon footprint
(59.57%) account for higher shares in the totabal@nvironmental footprint. Note, however, that th
carbon and forest products’ footprints are preskeagparately. This results in an underestimation of
the contribution of forests to global carbon enassi since forest degradation and deforestation has

an indirect relationship to the carbon footpiiiLin et al. 2016).

" This metric only considers the aspect of bio cipdto produce for example fuel wood and wood pratd) in
order to assess the impact of human pressure arendttdoes not take other negative externalitiesaccount
(e.g. pollution, loss of habitat,...) (Galli 2015hd environmental footprint is different from theokagical
footprint which quantifies the amount of the Eastehergy that someone uses.

8 The footprint of forest products is calculateddoynparing wood harvests to annual net growth matésrests
at global level. The required data for these calboths stems from numerous databases including $tAtistics
and the Intergovernmental Panel on Climate Chahigeet al. 2016).

9 The built-up land footprint equals the area of pwioductive land which is occupied by human adtsit

0 The carbon footprint equals the required forest®e to sequester carbon emissions. The amouatlofic
which can be allocated to a specific region/coudpends on the conversion factor which is caledlaty
taking four factors into account: 1) yield of prative land required to absorb carbon, 2) amoumngofon into
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2.4. Sustainable forest management: climate change mitigation and

economic opportunity

According to Federici et al. (2015), maintaininglancreasing the importance of forests as a carbon

sink can be achieved through:

* Avoiding deforestation
* Avoiding forest degradation

» Afforestation of degraded land

Theoretically, both deforestation and forest degtiad can be avoided through sustainable forest
management (Brandt et al. 2016). Hence, sustaiaf@st management becomes an important
instrument for climate change mitigation (and birdsity conservation). Sustainable forest
management does not necessarily imply that thetoshould become non-productive. Instead,
forests are, and should be, ‘more than trees’ am@ssential for food security and improving
livelihoods (FAO 2015a). This is confirmed by Caethdnd Raupach (2008) who state that ‘with
political will and the involvement of tropical regis, forests can contribute to climate change
protection through carbon sequestration as welffasing economic, environmental, and
sociocultural benefits’. Also the outcomes of tegFs XIV World Forestry Conference stress the
economic importance of forests by emphasizing tiee of ‘forests, trees, and forestry in national

economic development’ (FAO 2015a).

An non-exhaustive list of economic benefits of phesence and exploitation of forests in a region
includes employment and income generation in foeestbration, forest conservation, wood
production and wood-based manufacturing; tenumefvhich can guarantee local communities’
rights; payments for forest-related services; pitimg food, energy, shelter, fodder and fiber; and
sustaining agriculture (FAO 2015a, FAO 2013).

The reason to stress the economic importance e$t®in sustainable forest management is twofold.
First, the economic importance of forests at preseconsiderable. The World Bank (2016) calculated
how forests annually generate a gross value addgloloait 1% of the global GDP, this is the
equivalent of 560 billion euro. In some countri@sests account for a more important share in
national GDP (e.g. 6% in Cameroon). About 350 omllpeople depend on forests for subsistence and
income. Of those, 60 million people are completi#pendent on forest{Newton et al. 2016, World
Bank 2016).

oceans, 3) an equivalence factor for carbon astigre] 4) adjustment factor for temporal changdeiast
yields (Lin et al. 2016).

11 An entire debate on the definition of ‘forest-degent people’ exists. Newton et al. (2016) nicelyvided an
extensive overview of the different aspects of $ti@ependency and indicated that, depending oaphked
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Second, avoiding the use of wood prevents fored¢liom generating economic rents. A vast body
of literature argues that forestlands with no ev tents are more prone to conversion into othes use
which generate higher rents (e.g. agriculture, talzon forests, pasture). In this context, safedjmnar

the long-term wood stock in sustainably manageesftsrcan generate competitive rents and avoid
land conversion (Agrawal et al. 2008, Angelsen 2@r&ndt et al. 2016, STTC 2016). Other research
comes to conflicting conclusions, however, as poawinot be found that sustainable forest
management which simultaneously allows wood extra@voids deforestation (Blackman et al.
2015, Brandt et al. 2016) or forest degradation@ktenott et al. 2015).

2.5. Initiatives to promote sustainable forest management

As mentioned, sustainable forest management antestltion are key in the concept of forest
transition. However, forest transition (recoverghnot solely be explained by the stage of economic
development or level of GDP per capita. Numerouk@s describe how forest transitions in low- and
middle-income countries are also influenced byitusbnal aspects such as the rule of law, forest
policy and regulatory quality (Barbier and Tesfa®dd 2), property rights, level of corruption
(Wolfersberger et al. 2015), and market distorti@erbier et al. 2017). Hence, governance quaity i
assumed to be crucial for forest transition. SIg@15) however urges caution ‘in designing specific
government policies to encourage the forest triamsitin Panama, he observed how forest transition
might as well be the result of gradual transfororatf economies (e.g. a shift in employment over

several decades from agricultural to off-farm &titg).

Governance is not only key in facilitating foresirisitions. It also is key in developing sustaieabl
forest management techniques. Numerous initiapvesiote sustainable forest management
practices. These initiatives are too differentdale and funding, scattered, and region-dependeiat f
comprehensive overview to be provided. Instead,gbction discusses the main international
strategies to promote sustainable forest managemetfocuses on the strategies that are further
discussed in the following chapters of this theAfforestation strategies are not discussed inildeta
because they link less to sustainable forest mameage Nevertheless, international organizations pay

ample attention to afforestation projééts

In recent history, one of the main internationdiatives is REDD+, short folReducing Emissions
through avoided Deforestation and Forest DegradatREDD+ emerged out of the UNFCCC

definition, very diverse numbers can be found &e$t-dependent people. The estimate applied byitrd
Bank research is a rather nuanced number. Estimaatoned by the European Sustainable Tropicab&m
Coalition, for example, mention 1.6 billion forestpendent people.

2 E g.: numerous afforestation and reforestatiofggte are covered under the clean development miazha
However, the uptake of these projects proceeddgltmwever. UNITED NATIONS FRAMEWORK
CONVENTION ON CLIMATE CHANGE (2013). Afforestatioand Reforestation Projects under the Clean
Development Mechanism. Bonn, Germany.
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negotiations and aims to provide financial inceggitor developing countries to halt
deforestation, conserve biodiversity, and mitigdii®ate change. The financial incentive
represents remuneration for the carbon capturéeas, or avoided carbon emissions. This
remuneration should be funded through the emergeih@earbon market. Ultimately, this should

also encouragsustainable development and reduce poverty indbatdes concerned (IIED 2017).

At its start in 2005, REDD+ was known as REDD (withplus) and mainly aimed for reducing
emissions from deforestation and forest degradaiodN COP-16, it was decided to add three new

elements. A plus was added (resulting in REDD+3tttess the additional foci:

« Conservation of forest carbon stocks
» Sustainable management of forests

« Enhancement of forest carbon stocks

As such, REDD+ aims for forests which simultanepgsintribute to poverty alleviation and
ecological issues (climate change mitigation, hiedsity conservation and sustaining vital ecosystem
services) (UN REDD 2017).

Since 2005, over 500 REDD+ projects have benefitad financial supportThose projects
considerably differ in nature. Angelsen and Ru@6ell@) describe how the efficiency of forest
conservation strategies within the context of REOd@pends on the phase of forest land use. In the
situation of large forest cover and limited deftaéien, a region should implement projects with a
focus on improved forest management. Regions fatéfigrestation should implement projects which
generate payments for reduced deforestation. Ifditested area is about to recover, or in the @®ce

of forest transition, the REDD+ projects shouldu®on reforestation.

However, most of these projects received fundioghfmultilateral and bilateral donors (e.g. the
World Bank, UN REDD initiative). Only ten percerfttbese projects received funding through
the carbon market, which was the initially intendedrce of funding (Fletcher et al. 2016,
Corbera and Schroeder 2011). This indicates tleatiplementation of REDD+ faces problems in
securing funding. In addition REDD+ faces diffi¢a#t in overcoming opposition by local
communities who are suspicious of outsiders’ irt@ice (Hajjar and Kozak 2017, Sunderlin et al.
2015, Yasmi et al. 2012). Consequently, the futar&REDD+ has started to look less bright. Fletcher
et al. (2016) describe how the UNFCCC COP21 Pariseanent still mentions REDD+ as part of its
forest conservation strategy, but that the marksedd mechanism to generate carbon credits has
already finished. More in particular, they claimatlhe required remuneration (i.e. at least themae

they seek to offset) is too high.

McDermott et al. (2015) identify two other ‘widgbyomoted strategies to govern tropical forests’:

state-based legality initiatives and non-state aartification. Both strategies are trade-based
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governance initiatives that aim to foster explidgimand for wood which is extracted legally, out of
sustainably managed forests, respectively (McDdratal. 2015, Elliott 2000). A certificate
demonstrates compliance with the legality and suesibélity requirements, respectively. It is expecte
that a high demand for certified wood products states compliance with the legality or
sustainability standards on the supply side ohtlaeket. This can positively impact on sustainable

forest management practices and forest conservddiamette and Delacote 2011).

Hence, like REDD+, both initiatives adhere to tthea that sustainably managed forests should allow
wood extraction. However, unlike REDD+, the legadind eco-certification initiatives require a high
involvement on the demand side of the wood markehsumers are an involved party in the final
stage of the value chain and should not be coresides interfering outsiders. This approach could
prevent the community-outsider conflicts which aoftmpede the implementation of REDD+ projects
(Yasmi et al. 2012). At present, no specific rafieehas been found that describes a lower risk for
community-outsider conflicts in the case of legajibr eco-certification. However, a Web of Science
guery which combines ‘outsider’ and ‘REDD+’ findséevant articles on community-outsider
conflicts'®, while various queries looking for community-odesi conflicts in eco-certification or
legality initiatives do not find relevant articléBhis at least indicates that this problem is teggcal

in the latter context. Both types of certificatiare discussed in more detail in the following sedi

2.5.1. Eco-certification

Eco-certification of forest and wood products beeam important tool to improve producers’
environmental performance (Blackman and Naranj@®204aung et al. 2016). Eco-certified producers
must comply with various sustainability standardsalv aim for more sustainable forest management
(Cashore et al. 2008) Those standards include both environmental aaidisguidelines (Murray and
Abt 2001).

The Forest Stewardship Council (FSC) and the Prognaa for Endorsement of Forest Certification
Schemes (PEFC) dominate the international certifiedd market (FAO 2014a). They reported a
combined global total of 462 million hectares aftified forests in May 2016 (UNECE 2016). This
includes (an estimated) 29.5 million hectares aftdi® certified forest area. Excluding the double
certified forest area, FSC and PEFC together getf9% of the global forest area. According to
UNECE (2016), 29% of global industrial roundwoodgiuction originates from the certified forest

Bncluding: PATEL, T., DHIAULHAQ, A., GRITTEN, D.YASMI, Y., DE BRUYN, T., PAUDEL, N. S.,
LUINTEL, H., KHATRI, D. B., SILORI, C. and SUZUKIR. (2013). 'Predicting future conflict under REDD+
implementation'Forests,Vol. 4, pp. 343-363, YASMI, Y., KELLEY, L., MURDIYARSO, Dand PATEL, T.
(2012). 'The struggle over Asia's forests: An oi@mof forest conflict and potential implicationsrfREDD+',
International Forestry Review/ol. 14, pp. 99-109. MULYANI, M. and JEPSON, P. (2015pctl learning
through a REDD+ ‘village agreement’: Insights frtime KFCP in IndonesiaAsia Pacific Viewpointyol. 56,

pp. 79-95.

¥ This includes protecting old growth forests, covise natural habitats, and encouraging local eyplent.
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area. However, the regional distribution of thetified forest area is apparent. The Northern
hemisphere accounts for 87% of the global certiftedst area, while the Southern hemisphere only
accounts for 13% (UNECE 2016).

The geographical concentration of certified fosesta in the Northern hemisphere could be explained
by differences in the costs relating to certifioatiThis cost consists of a direct and an indirect
component. The direct costs are the costs of thiication proces® and do not differ regionally.
Because the direct costs are independent of thatrgoand enterprise, they are harder for smallescal
producers to bear. Consequently, small-scale amhreanity-based enterprises face greater difficulties
in obtaining certification (Nebel et al. 2005). Shswale producers are generally found in the
Southern hemisphere (Dranove and Jin 281Tje indirect costs comprise all costs required to
changemanagement practices to meet certification stasd@dss 2001). The magnitude of the
indirect cost is inversely related to the qualityhe current practices. This rationale is in mgh
research by Vedel et al. (2015) who found greaeictance for providing eco-system services by
producers with poor management practices. Poorhyaged forests are mainly situated in the
Southern hemisphere, resulting in higher indirectification costs in this hemisphere. In addition,
producers in developing regions also face othaidyarto certification, such as a lack of inforroati

and political support (Damette and Delacote 20Ek|9€n et al. 2012). Low institutional quality in

developing regions has also been identified asataole to forest transitions.

Despite these difficulties in the South, forestifieation is considered a useful tool for the
conservation of — especially — tropical forestaditional conservation policies, such as intermatio
forest conservation agreements, national foregtypotform, and the creation of additional protelcte
areas, were not able to significantly reduce umagugble logging in tropical forests (Auld et al 03).
This was partly because the governments resporfsibtie tropical forests lack the capacity to
adequately manage natural resources and enforttegmeiforestry and land-use regulations (Ebeling
and Yasué 2009, Kramer et al. 1997) and to prossbeire land tenure (Smith et al. 2003). As a result
in the last two decades, market-based instrumewutdving non-state actors, such as forest
certification, have been promoted as economicdltgetive alternatives that are less dependent on

public resources and governance capacity andheesfore, potentially more effective in tropical

15 Audit costs, certification fees, and the costsegting corrective action requests (CARs). CARshiifpr
example, imply changes to forest management teabritpllowing an observed infringement during aditwu
16 Notice the discrepancy between the scale of ovaieend production. Forest landownership is theb@llo
South is highly skewed, which also implies the pree of large landowners. Large landowners migtsnbai|
scale wood producers if they do not use all avil&drested area to produce wood. According to Bré2016),
approximately half of the remaining global permartespical forest estate is used for wood produrctio

17 E.g. higher investment in infrastructure and maehy in order to be able to harvest more efficientith
lower impacts, higher wage costs by paying legsiigcified wages and providing social benefits, and
opportunity costs of reducing wood production tetainable levels.
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developing countries (Gullison 2003, Auld et al02p This turns forest certification into a

transnational, non-governmental approach to enmiental regulation and development.

According to the assumption of competitive behaypooducers will only switch to certified
production if the additional costs are compenshted price premium (Carlsen et al. 2012). This is
confirmed by thénternational Tropical Timber Councitho claims that without ‘tangible benefits
deriving from certification in terms of profitaliji or competitiveness, enterprises will have little
incentive to improve forest management with higtasts’ (ITTC 2004%¥. The small certified forest
area in the Southern hemisphere suggests thatitieegremium does not cover the higher costs & thi
hemisphere (Carlson and Palmer 2016, Simula 2084).

It is reasonable to assume that environmentally@wansumers are willing to pay a price premium in
order to acquire sustainably produced wood prodidgsawal et al. 2014). While certified and
conventional wood are physically homogenous, thfieel products are differentiated by their
credence qualities (Dulleck et al. 2011). The cnedajualities relate to environmental and societal-
friendly production practices that entail additiboasts which require remuneration on top of the
conventional wood price (Ferraro and Kiss 2002rdrerand Simpson 2002, Groom and Palmer 2010,
Dulleck et al. 2011, Groom and Palmer 2014, CartswmhPalmer 2016, Brusselaers et al. 2017). This
price premium turns certification into a market-ddstrument with voluntary price signals (Pirard
2012, Veisten 2007). However, the price premiumaisthe result of a contingent valuation method
which monetarizes the environmental and societalsgénstead the price premium only represents the
consumers’ marginal utility for the credence qieditof certified wood. An increasing body of
literature analyses the monetarization of ecosystwices (e.g. Schaubroeck 2016, Scarlett 2015)

but this discussion falls outside the scope of thesis.

FSC and PEFC adhere to different strategies comegtine price premium, however. On the one
hand, FSC explicitly pursues a price premium. Delpenon the type of operation and wood, certified
products would fetch a price premium of up to 259 ¢ 2012). On the other hand, PEFC does not
necessarily expect a price premium for all typewadd (PEFC 2001).

FSC and PEFC do not only differ with respect tartence on the price premium, but also in terms
of their main approaches. While FSC has designaatrsal principles that must be applied locally,
PEFC harmonizes criteria and indicators drawn upgitnal level (Levin et al. 2008). Both
certification schemes are engaged in fierce cotipetiwhich occasionally results in the questioning

of each other’s trustworthiness (PEFC 2009). Howebhe competition between both certification

18 Other authors claim intangible benefits (e.g.n@ar, community empowerment,...) (Carlson and Palmer
2016).
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schemes is welcomed by many, since the preserte@afompeting global schemes ensures good

protection of all stakeholders’ interests (PEFCH01

Whether or not certification is effective in susiag forest management and entailing a positive
societal impact is an important discussion, butpaot of this thesis. Multiple case studies have
investigated the impact of PEFC and/or FSC. Thelasions are not homogenous. Most authors
acknowledge a positive impact on forest consermaditd sustainable forest management practices,
and societal aspects (Damette and Delacote 201éydlet al. 2015, Nebel et al. 2005, Blackman and
Naranjo 2012). On the other hand, some authorsssthe danger of overestimating the potential of

voluntary eco-certification (Alves-Pinto et al. Z2)1.ambin et al. 2014, Dauvergne and Lister 2010).

Nevertheless, within the context of forest transi$i, eco-certification can in theory contribute to
forest recovery. Barbier and Tesfaw (2015) desdrnie forest transitions can, among others, be
achieved through the conservation of primary foaest plantations. Eco-certification and legality
verification ultimately aim for forest conservatiand sustainable forest management. In additien, th
certification schemes (and subsequently the Iggalitiatives) more recently developed principles f
certified plantation management. The emergencdaotgtions is identified as a second driver for

forest transitions by Barbier and Tesfaw (2015).

2.5.2. Legality initiatives

An increasing number of developed countries areimgak unlawful to import or trade illegal wood
(products). lllegal wood in this narrative is hastesl, processed, transported, bought, or sold in

contravention of national and international lawar@ean Commission 2017d). Some examples:

» United States of America (USA): the Lacey Act watsaduced in 1900 to ban the transport of
illegally captured animals or wildlife productsarthe USA. In 2008, this Act was amended to
extend its scope to include wood, paper and otirest products (Prestemon 2015).

» Australia: the lllegal Logging Prohibition Act waassed in 2012. In accordance with the US
Lacey Act, the Australian act prohibits the impafrillegally logged wood and wood products
into Australia, and prohibits the processing of #hals&an-grown logs that have been illegally
harvested (European Commission 2017a).

» European Union (EU): the FLEGT Action Plan was lglished in 2003. FLEGT is short for
‘Forest Law Enforcement, Governance and Trade’aams to reduce illegal logging by
‘strengthening sustainable and legal forest managgrnmproving governance and promoting
trade in legally produced wood’ (European Commis<l017d, Tegegne et al. 2017). This
action plan targets tropical countries in partici&odschow et al. 2016, Wan and Toppinen
2016). Part of FLEGT is the EU Timber RegulatiodTRR) which bans illegal timber

imports.
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Both the Lacey Act (USA) and FLEGT (EU) assign tesponsibility for the proof of legality to wood

operators. From this point on, this section furihgestigates the EU-context.

In the EU, the EUTR stipulates the requirementa Due Diligence System (DDS). The three key
elements of the DDS are 1) Information: The openatost have access to information describing the
wood and wood products, country of harvest, speqigantity, details of the supplier and information
on compliance with national legislation. 2) Riskessment: The operator should assess the risk of
illegal wood in his supply chain, based on theiinfation identified above and taking into account
criteria set out in the regulation. 3) Risk mitigat When the assessment shows that there is afrisk
illegal wood in the supply chain that risk can hbiéigated by requiring additional information and
verification from the supplier (European Commissd@i5sb). The DDS requirements were established
in 2013 (Leipold 2016).

The establishment of the DDS comes with a cospb@pany level, this could potentially result in a
non-tariff trade barrier (Global Timber Platform120 Xu 2000). Therefore, FLEGT provides the
possibility of negotiating a Voluntary Partnersiigreement (VPA) (Lesniewska and McDermott
2014). AVPA is a ‘legally binding trade agreembatween the EU and a wood-producing country
outside the EU’ (European Commission 2017d). Tagdragreement combines legality licensing with
multi-stakeholder processésvhich aim to address underlying problems of fogesternance in the
country concerned (Lesniewska and McDermott 204ddlressing the underlying problems can
require both environmental and societal efforthmwood-producing countries. In their turn,
environmental- and societal-friendly productiongi@es restrict forest management options and can
increase production costs (Van Deusen et al. 2@¥0alternative to a VPA in order to bypass the

DDS is the use of eco-certificates, which is furttiscussed in the next section and chapter 5.

A country can only award FLEGT legality licensestsooperators on the precondition of an EU-
approved legality assurance system. FLEGT licenpedators gain automatic access to the EU
market (Carodenuto and Cerutti 2014) and bypasB D& requirements (Wodschow et al. 2016,
European Commission 2017b). Since VPAs are bileéer@ements, the processes of negotiation and
implementation, and the type of wood products cedday the VPA differ for each country (European
Commission 2017b, Wiersum and Elands 2013, Vangeand Turnhout 2013). Consequently, the
impact of the VPAs also differs across the worltipfesent, only Indonesia is issuing FLEGT
licences, the procedure for FLEGT licensing isfbyidescribed below (EU FLEGT Facility 2016):

» Only FLEGT-licensed organisations (companies, stateed organisations,...) can export
FLEGT-licensed wood towards the EU;

2 with, for example, a focus on support to civil isbg for independent forest monitoring, capacityiding for
forest ministry officials, public awareness-raisiegarding the importance of reducing illegal foretivities or
addressing legal issues, such as unclear or cactvadforest-related laws and weak community right
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» Organisations applying for a FLEGT-license at conypavel must pass an audit by a
licensing authority (e.g. in Indonesia, there &eadtognised licensing authorities registered
with the Ministry of Environment and Forestry). Whbproducers can obtain a ‘Valid legality
or sustainable forest management certificate’. Wamerators can obtain a ‘Suppliers
declaration of conformity’;

* The costs of the FLEGT audit at company level amaé by the company itself (i.e. the
wood-based industries, wood depots, traders inotudkporters, and small-scale privately
owned — household or cooperative — forests);

A FLEGT-licensed organization must conform to tkevant legality standard,;

* FLEGT licensed companies can obtain a FLEGT licdoisa specific shipment by applying
in writing to the licensing authority with whichliblds a contract. The following documents
should be attached:

o A summary of the transport documents for all woaa/materials received by the
factory since the last audit (up to maximum of l@niths)
o Summaries of Wood/Raw Material Balance-Sheet Repod Processed Wood

Balance-Sheet Report since the last audit (up tarman of 12 months)

FLEGT licenses can only be issued for productsiwitie product scope of the VPA’s annexes. Logs,
sawn timber, plywood, veneer and railroad sleepe¥rghe minimum products that are covered in all
VPAs. It is possible to include other types of proid, and exclude products which can never be
licensed. Products out of the VPA’s scope (or aatjng from countries without a VPA) must pass
the Due Diligence check. Note that VPAs are bikdtagreements. Hence, if FLEGT-licensed wood is
first processed (or mixed with other wood) in amoywhich does not issue FLEGT licenses, it will
lose its FLEGT license. In this case, the origihh&ILEGT licensed would has to pass the Due

Diligence check again.

At present, the EU has signed a VPA with six caastrCameroon, Central African Republic, Ghana,
Indonesia, Liberia, and Republic of the Congo. €uily, only Indonesia is issuing FLEGT licenses.
Nine other countries are in the process of negotiaCote d’lvoire, Democratic Republic of the
Congo, Gabon, Guyana, Honduras, Laos, Malaysidlarith and Vietnam. In accordance with the
observation in the context of forest transitiorgah be expected that the uptake of legality \eaiifon

through VPAs is positively correlated to a regioimstitutional quality.

2.5.3. Interaction between different initiatives

Albeit presented separately, a number of the ifledtinitiatives for sustainable forest management
interact. The European Commission (2016e), for gtendescribes how active engagement emerged
with REDD+ and FLEGT in numerous tropical countri€kis allows us to build on the interactions

between the two processes (they have the sameéageaine extent) and make better progress on
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delivering the objectives of both. Possible besaditcooperation between REDD+ and FLEGT are:
advancement of forest governance reforms, clatiineof land tenure, strengthening stakeholder

engagement and balancing competing interests.

FLEGT (and its EUTR) also closely interacts witk tdemand-led, market-based’ initiatives such as
FSC and PEFC (Lambin et al. 2014). Both eco-cedtifbn schemes are in full compliance with the
EUTR requirements (Trishkin et al. 2015, PEFC 20E®6y this reason, both eco-certificates are
accepted, and explicitly mentioned as sufficiewiopiof legality within the EUTR (UNECE 2015),
and eco-certified wood can pass a ‘due diligergtet’liwhich entails lower costs. This has also
resulted in increased investment in eco-certiftcaichemes by wood importers who want to ensure

sufficient supply of legal and sustainable woodrffdean Commission 2014).

In addition, the European Commission (2014) rightftefers to policies at national level in support
of legal and sustainable wood which partially depepon eco-certification. These national policies
focus on ‘areas outside the responsibility of theopean Commission, such as government
procurement’. At present, government procuremegéising momentum as a tool to foster the
production and consumption of environmentally-sustiale goods and services (Schaltegger et al.
2014). Once governments take environmental an@&sddriteria into account, in addition to purely
economic criteria, when procuring goods and sesyitt@s is referred to as Green Public Procurement
(GPP). On the supply side of the market, GPP nustthe introduction of innovations involving
sustainable techniques and practices. On the desdadf the market, GPP must reduce the
transaction costs for adapting to new productsstintulate the uptake of innovations (Edler et al.
2015).

An increasing number of governments at nati®n&luropeaft, and internationdl level, explicitly
refer to the two main certification schemes: FS@ BEFC. Those governments recognize certificates
as sufficient proof of compliance with the greeitecra for wood. More details on GPP and its link

with eco-certification are provided in chapter two.

According to Gulbrandsen (2014), governments masbnly support (non-governmental) eco-

certification schemes by purchasing eco-certifi@avthemselves. In addition, they can also support

20E g. Belgium, Denmark, Germany, the UK, and théhNigands use their own adapted criteria and pseses
to determine whether certification schemes prosiafficient assurance for GPP. The current conseofstigese
Member States is that, in general, FSC and PEF@desufficient levels of assurance based on thegional
criteria. EUROPEAN COMMISSION (2012). Green Pulitiocurement a collection of good practices.
Luxembourg.

21 E.g. FSC and PEFC are explicitly recognized amsapecific labels in the EC’s handbook on GPP
EUROPEAN COMMISSION (2016HBuying green! A handbook on green public procuretrrignd Edition
Brussels.

22 ESC and PEFC comply with the internationally agresference point ISO/IEC 17065 EUROPEAN
COMMISSION (2016c). 'Green Public Procurement Giatéor Office Building Design, Construction and
Management', in JRC (ed.), Seville, pp. 140.

17



Chapter 1

eco-certification by providing additional servideshe producers (e.g. expertise and technicakadvi

as well administrative or financial support).

3. Objective, scope and methodology

The second section of this chapter described th&ibation of forests to climate change mitigation
and biodiversity conservation, and how three chgis must be addressed in order to safeguard
forests’ ecosystem services: combat deforestatimmpat forest degradation, promote afforestation.
Different types of initiatives and policies aimaddress these challenges, but this thesis spédlgifica
on the analysis of policy options which aim to impaustainability standards to wood production
through signaling preferences at the demand sitleeafnarket. Figure 1-2 provides a visual summary
of this rationale as it describes how eco-certiftraand legality verification can formalize the

sustainability standards.

The following sections provide a more thorough wiew of the objective, scope and outline of this
thesis. This overview demonstrates how three ofdhechapters are situated at the crossroads of
Environmental and Resource Economics at the ong &ad International Economics at the other

hand. Chapter 3 is situated in Consumer Economics.

(INTERNATIONAL) INITIATIVES FOR 'LEGEND
AFFORESTATION —— ¢
& AGAINST DEFORESTATION AND FOREST PHYSICAL
DEGRADATION

TIMBER FLOW

... PROVIDES A
SERVICE /
SUPPORT TO ...

. || ECO-CERTIFICATION PGR’:)E;TR?;/?S\JCT
Chapter 1,2 (,4)
Chapter1,2

WOOD VALUE CHAIN

LEGALITY REQUIRMENTS

(FLEGT, LACEY ACT,...)
Chapter 3,4

Figure 1-2: Scope of the thesis.

3.1. Thesis objective

This thesis focuses on the economic analysis éfipslwhich aim to sustain forest management and

wood extraction from forests by signaling prefeesntor sustainable wood at the demand side of the
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market. This should impose sustainability stande&sdke production of wood (products). Only

policies which (can) originate in the EU are coesadl.

By setting criteria, the demand side of the macket influence the value chain in order to sustain
forest management. This is visualized in Figureak2 positions the (theoretical) potential roleha
wood value chain and the sustainability initiatite®rder to safeguard forest ecosystem services in
the context of climate change and bio-diversitysamaation. As indicated in the lower right building
block in Figure 1-2, the initiatives that emergé oiithe demand side of the market encompass both
non-governmental eco-certification and state-bdasgality initiatives (McDermott et al. 2015).
However, governmental and non-governmental initiggtican closely interact. Governments can for

example design policies such as GPP in suppommfgovernmental eco-certification.

3.2. Policies out of scope

All policies which do not imply consumer involvermemd the setting of (legality or environmental)
standards through signaling preferences at the niéiside of the market are outside the scope of this
thesis. The policies out of scope are visualizetthénupper right building block in Figure 1-2
(‘(International) Initiatives for afforestation &gainst deforestation and forest degradation’) and f

example include REDD#,

In addition, it should be noted that the concenpelities and initiatives specifically focus on wood
extraction, as wood is the product bought by corgsnConsequently, the initiatives focus more on
sustainable management of existing forest tharuoa afforestation projects. Note that FSC and
PEFC do not specifically identify afforestationaagoal, although FSC does indicate that its priasip
can be applied to afforestation projects (FSC 2016)

3.3. International impact assessment of EU-initiated policies

Albeit this thesis focuses on policies that argated in the EU, there is a need to conduct araghp
assessment of these policies at international.l@¥es$ is motivated by the observation that regiona
wood markets are ‘increasingly linked through intgronal trade and global environmental policies’
(Raunikar et al. 2010). These linkages, allow ahsough effect of demand and supply shocks in
one region to other regions’ wood markets. Accaylyinone region’s forest conservation policy can
lead to deforestation in other regions (Gan and Mc2007, Sedjo and Sohngen 2013). As such, the
interlinkages through trade can become an ‘impodawer of environmental degradation’ (Heilmayr
and Lambin 2016).

23 In addition to all other international forest cengation agreements, national forest policy refoaang the
creation of additional protected areas.
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These observations and statements validate thenptisa that policies that are originally initiated
the EU can entail a global impact. Furthermores #ssumption is strengthened by the observation
that the EU is responsible for 20 to 40 % of glghaichases of wood products (depending on type)
(FAO 2015b). Also, eco-certification could potefiyiaontribute towards addressing these
international issues, as eco-certification is agrational approach towards forest conservatiomd(Au
et al. 2008).

The need for a global assessment of policies flliechniques applied in international economics,
such as spatial equilibrium modelling of internatibtrade flows and time series analysis of histdri

trade flows. The methods applied are briefly exdiin the following section.

3.4. Thesis outline: research questions and methods

This section provides a brief overview of the remirag chapters of this thesis. Each chapter addsesse
(aspects of) a policy that aims to support inii@si which aim to sustain wood production and forest
management through the signaling of preferencdeademand side of the market. Chapter 2 and
Chapter 3 further analyze aspects of Green PubdicuPement (GPP) of eco-certified wood by
governments. This policy aims to promote the uptafiihe sustainability standards set by non-
governmental eco-certification schemes. Chapter4Ghapter 5 analyze FLEGT as a state-based

legality initiative. The following sections discessthis in more detail per chapter.

3.4.1. Modelling green public procurement of eco-certified wood (Chapter 2)

The first chapter analyses to what extent Greettic®Bbocurement (GPP) of wood in Europe
succeeds in stimulating the uptake of sustainabledwroduction and consumption at global level.
Sustainable wood in this narrative, as in many gtasin reality (see section 2.5.3), is defined as

eco-certified wood.

This chapter modifies the standard spatial equilibrmodel (SEM) by Takayama and Judge (1971) in
order to analyze the aspired pass-through effeGR#® in the EU on sustainable wood production and
consumption around the world. The novelty of thé/S& found in the introduction of certified next to
conventional products. Albeit both types of wood smbstitutes, the traditional multi-product models
cannot be used. The price mechanisms between bmdhgis are not based on substitutability, but on
the price premium. A second modification allowslgsia of the impact of government spending by
distinguishing the governments’ share of final aonption from the households’ share. The price

mechanism uncovered enables better policy recomationd.
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3.4.2. Measuring private consumers’ support for green public procurement (Chapter 3)

GPP is designed to stimulate both the productimhansumption of sustainable (eco-certified) wood
(Edler et al. 2015). Therefore, this chapter far finst time analyses to what extent private corensm
support GPP.

This chapter uses cross-sectional survey dataghrquestionnaires. This allows us to establish
distinct consumer profiles in terms of demographatstudinal and behavioral characteristics. The
distinct profiles are formed using a two-step segai@n process that combines K-means and
hierarchical segmentation. Attitudes are compaggdiden these distinct profiles in different scevsri
in order to uncover unconscious (self-centered)edsi for purchasing eco-certified wood. This
chapter’'s conclusions provide new insights witharego some commonly accepted drivers for
sustainable purchases (e.g. environmental conperoeived consumer effectiveness, and the

subjective norm).

3.4.3. Historical analysis of legality requirements to wood imports in the EU (Chapter 4)

This chapter, for the first time, investigates itnpact of a Voluntary Partnership Agreement (VPA)
during the implementation process, and its entiy fiorce, by using historical trade data at macro-
economic level. A VPA must eventually offer the gibdity of issuing FLEGT licenses which grant
automatic access to the EU’s wood market. In thigext, the FLEGT license serves as proof of
legality. This chapter’s analysis uses a Vectoroferfression, in combination with the identification
of a structural change point. This allows us todmmark Cameroon’s wood exports against its

regional counterfactual.

The case of Cameroon is selected because of thetemge of Cameroon as a wood exporter, and
because Cameroon was one of the first to negatradeconclude a VPA (2007 and 2010 respectively).
The VPA finally came into force in 2011 (Tegegnale2017). This chapter finds an unusual pattern
of anticipative and rent-seeking behavior priothte VPA coming into force. This implies that the
VPA implementation process can significantly impactrade flows. In addition, the VPA coming

into force appears to negatively impact on trades$l. This chapter’s conclusions provide valuable
insights for current and future VPA negotiations pfesent, the EU is negotiating a VPA with nine

different wood producing countries.

3.4.4. Modelling legality requirements to wood imports in the EU (Chapter 5)

The modified SEM which has been developed in Chigbte modified in order to analyze the impact
of the legality requirements on the EU’s wood markevo instruments can release wood operators
from the burden of providing sufficient proof ofjidity: eco-certification and FLEGT-licensing. Both
instruments imply a type of labelling (albeit thene respectively non-governmental and governmental

in nature). Hence the modified SEM'’s structure,ahirallows the introduction of labelled (eco-
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certified in Chapter 2) next to conventional pradualso allows analysis of the impact of the EUIR’

legality requirements on the international tradevobd.

This analysis’ output describes underlying pricehamisms which can explain the negative impact of
Cameroon’s VPA coming into force, as observed alitye(Chapter 4). Understanding this price
mechanism is essential for policy recommendatinrihé context of the promotion of sustainable and
legal wood production (and consumption) by settiigimum standards on the demand side of the
wood market.
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Chapter 2. Green Public Procurement of Certified
Wood: Spatial Leverage Effect and Welfare

Implications

Abstract. This chapter presents a novel spatial equilibnmodel to analyze the leverage effect of
green public procurement (GPP) in Europe on deraaddsupply of sustainable wood. This leverage
effect is an argument in favor of GPP but it hagendeen investigated thoroughly, or simultaneously
for demand and supply. Our research finds that @B¥des an incentive for certification at global
level. By tapping into previously unused potentiahsumer and producer surplus, the policy also
increases global welfare. Unfortunately, thesenatdPareto improvements. A trade barrier emerges
due to the home-effect of domestic consumptiorepadt This trade barrier reduces the importance of

certification and/or welfare in some regions.

Context: Modified Spatial Equilibrium Model in order to instgate the impact of Green Public
Procurement on global consumption and productiagcofcertified wood

Based on:

Brusselaers, J., Van Huylenbroeck, G., Buyss0L7). ‘Green Public Procurement of Certified
Wood: Spatial Leverage Effect and Welfare Implioatj Ecological Economigsvol. 135, pp. 91-
102.



Chapter 2

1. Introduction

This chapter analyses the impact of Green Pubbcitement (GPP) of wood in Europe. GPP implies
that governments take environmental and sustaityabilteria into account in addition to purely
economic (i.e. price) criteria when procuring goadsd services. This can result in a considerable
demand shock since government procurement acctmrrdssubstantial proportion of final wood
consumption. Within the EU, this share is estimate?6.88% (EUROSTAT 2015).

GPP is gaining momentum as a tool to foster thdymtion and consumption of environmentally-
sustainable goods and services (Schaltegger 2054y On the supply side of the market, GPP must
spur the introduction of innovations involving saieable techniques and practices. On the demand
side of the market, GPP must reduce the transactists for adapting to new products and stimulate

the uptake of innovations (Edler et al. 2015).

The EU formally introduced the possibility for GRP2004. Since 2014, two EU Directives

(Directive 2014/24/EU and Directive 2015/25/EU)idefthe legal framework for public procurement.
These directives seek to ensure greater includisnaial and environmental considerations (European
Union 2014). The EU initially set an indicativedat that, by 2010, 50% of all public tendering dtlou
be green (European Commission 2016d). ‘Green’ mieighe purchased goods and services comply
with the EU’s core GPP critefia The uptake of GPP at EU-level has been estinated in 2011,

but is not systematically monitored by the3Urhis study indicates that 26% of the contracthé@

sample included all core criteria, while 55% in&ddat least one core criterfdnOn the downside,

24 GPP is especially applied by developed counttieb sis Austria, Belgium, Denmark, Finland, France,
Germany, Japan, Mexico, the Netherlands, New Zdaldorway, Switzerland, and the United Kingdom. FAO
(2014b). 'State of the world’s forests, enhancheggocio-economic benefits from forests', FAO, Rome

25 The European Commission has core and compreherrigga for GPP of a number of product groupsteCo
criteria are suitable for use by any contractintharty across the Member States and address the ke
environmental impacts. The comprehensive critegaf@r those who wish to purchase the best envieorat
products available on the market. Both types dédda remain voluntary however. The EU publishesesive
guidelines for public procurers on the core crégrér product group. Consequently, the core caitdiffer per
product group.

26 Some decentralized, non-standardized, monitogrgganized by (local) governments as the EC eag@sr
all governments to quantitatively monitor the ugta GPP and qualitatively review its GPP actigiti&everal
EU Member States have introduced, or are in thege®of introducing, schemes to monitor nationd? GP
implementation, which may set specific proceduodsd followed for the gathering of information.
EUROPEAN COMMISSION (2016HBuying green! A handbook on green public procuretrignd Edition
Brussels. This decentralized monitoring must engi#émprovement of their GPP activities. Firsafifbecause
different aspects of GPP are monitored. Secondusecthis overview would be biased: governments it
not apply GPP also do not monitor GPP activitiesfdttunately this decentralized monitoring does altmw

for a general overview at EU-level.

27 The study conducted a survey in which over 850aittes from 26 Member States participated. Thésated
a sample of more than 230.000 contracts, signguliblic authorities in 2009, 2010, and 2011 for bueaf
approximately 117.5 billion euro CENTRE FOR EUROREROLICY STUDIES, C. O. E. (2012). The uptake
of Green Public Procurement in the EU27. Brussels.
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the ‘lowest price criterion’ remained decisive 6% of the respondents (Centre for European Policy
Studies 2012).

The 50% target has not been adapted since 2018,Mamber State can set more ambitious targets in
its National Action Plan (NAPBY. The European Commission (EC) encourages the MeSthates to
develop a publicly available NAP which describewtbey will green public purchases. Hence, the
Member States are free to apply GPP differentlyating to their preferences/needs (European
Commission 2016b), despite the EC’s handbook on. GBRar, 23 Member States have established a
NAP.

Besides the lack of proper monitoring of the uptak&PP, there is currently no theoretical or
empirical basis for the impact of GPP (Georghioale2014). To our knowledge, no quantitative
study has measured the spillover effect of GPPriwate consumption. In addition, the existing
gualitative literature comes to conflicting conatuss. Aken;ji (2014) finds no proof for the spillave
effect of GPP on private consumption while othahars stress the importance of GPP for stimulating
private green purchases (Pacheco-Blanco and Bastawa 2016, Tarantini et al. 2011). On the
supply side of the market, only anecdotal evideyuiats to the leverage effect of GPP (Georghiou et
al. 2014). The existing qualitative studies hawkescriptive focus. The few quantitative studiesifoc
on good practices, not on the uptake and levertiget €Zhu et al. 2013). No study analyses the
impact of GPP at both sides of the market simutiasly. This is an important flaw in literature snc

it is the objective of GPP to motivate supplierntoovate towards sustainability and simultaneously
encourage consumers to buy sustainable productseamides. Unfortunately, these flaws in literature
negatively affect the design of current GPP pddi¢@eorghiou et al. 2014).

This chapter for the first time quantifies the Ilage effect of GPP in Europe on the consumption and
production of green wood. The case of wood is setefor two reasons. First, governments within the
EU are important wood consumers. They account8d&b of the final wood consumptfSnThis
surpasses the governments’ share in overall fimadwmption within the EU (approximately 19%)
(EUROSTAT 2015, European Commission 2016b). Secandd is important in a government’s
spending. At EU level, three of the ten prioritpgps for GPP at least partially exist out of wood:

Furniture, Copying & Graphic Paper, and ConstrutioAt Member State level, an increasing

28 For example: the Dutch government set a 100 “@a8adile Procurement target to be reached by 20d Shan
Flemish government in Belgium targets 100% suskdénprocurement by 2020 EUROPEAN COMMISSION
(2011). Buying green! A handbook on environmentdiljc procurement. Brussels.

2 To our knowledge, no comparative data exists whatlthe governments’ market shares per product pe
country. However, some individual case studiegedtathe wood sector. The UK government, for examp
purchases 30 — 50 % of office furniture EFECA (2018n assessment of the impacts of the UK Goveniime
timber procurement policy', London, UK.

30 The EC selected priority product groups based uporcriteria. First, the environmental impact loét
product group, and the accompanying need for gragria. Second, the importance of the productigrio
total public procurement.
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number of NAPs stipulate mandatory rules for the afswood in specific product groupsdespite
the voluntary nature of a NAP (European Commis2@h5a). Due to the prominent role of wood in
public procurement, this case can set an examplethier product groups which are frequently

purchased by governments.

If all European governments implement GPP, thiptdtaassumes they exclusively buy (eco-)
certified wood. Certified wood in this narrativetii® green alternative to conventional wood. This
assumption is further explained and justified ictiem 2. The FSC- and PEFC-certificate dominate the
certified wood market (FAO 2014a). In May 2015,980.0f the total global forest area was FSC or
PEFC certified. The regional distribution of thetified area is, however, apparent: The Northern
hemisphere accounts for 89% of the globally cedifirea while the Southern hemisphere only
accounts for 11% (UNECE 2015).

Certified and conventional wood are physically hgemous but the certificate indicates that their
production processes differ. Consequently, cedm®od becomes a credence good which is
vertically differentiated by process attributes [[Bck et al. 2011). Those process attributes entail
additional costs for which the producers requesiurgsration in the form of a price premium on top of

the conventional wood price.

It would be incorrect to analyze the impact GPEumope in an autarky situation. Our research needs
to take into account the international dimensiowobd markets. Forest industries in different ragio
are ‘increasingly linked through international teaahd global environmental policies’ (Buongiorno
2003). Consequently, demand and supply shocksamregion can impact on other regions’ wood
markets. In addition, forest conservation polieiesuch as certification — in one region can lead to

deforestation in other regions (Gan and McCarl 2@&&djo and Sohngen 2013).

For this reason, this research presents a novébSaad temporal price allocation Equilibrium Mdde
(SEM) to analyze the impact of GPP in Europe. Tinglies that we adhere a strictly economic
approach in this chapter, based on perfect corgretih SEM will allow interaction between spatially
separated regional wood markets. The novelty sfréngearch is found in the modifications made to
the standard SEMs maximization framework. A firgtdification distinguishes conventional products
from certified products in each regions’ productéomd consumption. Albeit both types of wood are
substitutes, the traditional multi-product modedamot be used. The price mechanisms between both
products is not based upon substitutability, buthenprice premium. A second modification permits
the analysis of the impact of government spendindistinguishing the governments’ share of final

consumption from the households’ share.

31 Seven Member States stipulate mandatory rulesdiestruction tenders, 6 Member States have marndator
rules for paper and furniture, and 3 Member Statasdatorily request a proof of legality for the wagsed in
the products they purchase.
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The modified SEM’s objective function maximizes lggd quasi-welfar®& (Swoboda 1972) through
the simultaneous solution of all regions’ equikbunder the assumption of bilateral trade costs. Th
equilibrium state of the model will however als@yde in-depth information on each region’s
welfare level, equilibrium price and equilibriumantity. Due to the modifications, the model also
determines an equilibrium price premium and thealdgiwm share of certified wood within a region’s

total wood consumption and production.

The remainder of this chapter is structured agft section 2 describes the link between
certification and GPP. Section 3 describes therttmal model. Section 4 explains the main outcomes
of the model in detail. The remaining section ®iptets the particular phenomena following the GPP
for wood, and discusses the limitation of the miedifSEM. Section 6 provides a brief conclusion to

this chapter.

2. Certification and GPP

If all European governments implement GPP, thiptdraassumes they exclusively buy (eco-)

certified wood. This is a valid claim for a numloéreasons:

» Certified wood production is expected to positiviehpact forest conservation and sustainable
forest management practices (Damette and Dela€dt) 2

« Anincreasing number of governments at natith&uropeart, and internationa? level,
explicitly refer to the two main certification schemes: FS@ BEFC. Those governments
recognize certificates as sufficient proof of colmpte with the green criteria for wood (e.qg.
certification became a comprehensive criteria gy products in the EC’s handbook on
GPP).

32 The difference between ‘quasi-welfare’ and ‘wedfarelates to the solution of the applied equiliibni model.
‘Welfare’ is used when a full equilibrium is attaoh This requires an equilibrium in each separateket in the
economy. In a full equilibrium, excess demand i @tonomy is compensated by excess supply in anothe
economy. Swoboda (1972) describe how in stable@oansystems, ‘forces that will eliminate any diséiQrium
and return the system to its equilibrium positiom @utomatically set in motion’. ‘Quasi-welfarelates to a quasi-
equilibrium position in which a disequilibrium iat(least) one market is consistently prevented fspreading to
other markets and from returning the system (asdumbée stable) to equilibrium.

33 E.g. Belgium, Denmark, Germany, the UK, and théhNigands use their own adapted criteria and pseses
to determine whether certification schemes prosiafficient assurance for GPP. The current conseofstigese
Member States is that, in general, FSC and PEF@desufficient levels of assurance based on thegional
criteria. EUROPEAN COMMISSION (2012). Green Pulitiocurement a collection of good practices.
Luxembourg. and EUROPEAN COMMISSION (2016c). 'Gréeiblic Procurement Criteria for Office Building
Design, Construction and Management', in JRC (&eyille, pp. 140.

34 E.g. FSC and PEFC are explicitly recognized amsapecific labels in the EC’s handbook on GPP
(European Commission 2016b)

35 ESC and PEFC comply to the internationally agmeéerence point ISO/IEC 17065 EUROPEAN
COMMISSION (2016c). 'Green Public Procurement Giatéor Office Building Design, Construction and
Management', in JRC (ed.), Seville, pp. 140.
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« The legality of wootf is a core criteria within the EU’s handbook on GRRertificate is
accepted as sufficient proof of legality by the #6€product groups Furniture, Copying &
Graphic paper, and Construction. Additional requeeats for GPP exist per product groups
(e.g. hazardous substance requirements for fueninvironmental friendly materials in
construction, double printing) but the minimum riggment of legality remains valid in any
case.

» The use of certification in GPP can tackle theesslimited availability of environmental
criteria for products/services which hinders thealip of GPP (European Commission 2016a).

» The use of certification can make public procurenatisions more consistent (Parikka-
Alhola 2008). Consistency across the EU avoidsigeeof different environmental criteria in
different geographical markets. Consistency in@sdise incentive for suppliers to invest in
eco-innovation and comply with high environmentahslards as it will simultaneously
increase his/her chances of competing in multipkgonal procurement markets (European
Commission 2008).

» Testa et al. (2012) identify certification as offiehe three key factors in successful GPP
implementation within the E¥.

* Governments increasingly are interested in socralfponsive forestry administration, next to

transparency in trade. Eco-certification complethese concerns (Atyi et al. 2013) .

3. Theoretical model

3.1. Theoretical background

Takayama and Judge (1971) developed a multi-prdsiabt which distinguishes substitute goods.
Since certified and conventional wood are subsigut appears to be more straightforward to use th
multi-product SEM. Unfortunately, the price meclsaniin the multi-product SEM is not appropriate
for markets characterized by the presence of mtgroducts alongside conventional ones. The
standard price mechanism for substitute produstsmass a positive (negative) cross-price elasticity
for demand (supply) for substitute goods (Takayam&Judge 1970, O'Sullivan et al. 2011). A price

increase of one substitute good makes the sulestitidtively cheaper.

36 The legality of wood is further defined in the BUrimber Regulation. Both FSC and PEFC are in full
compliance with, and accepted by the EU’s TimbeguRation. UNECE (2013). 'Forest Products Annual kéar
Review 2012-2013', Geneva, Switzerland, pp. 155.

37 The two other elements are a) ‘a strong politeadh through (for instance) national guidelines actibn
plans’ and b) the use of ‘innovative tools in pn@ruent procedures suchlds cycle assessmeand green
contract variants(Testa et al. 2012)
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However, the certified and conventional wood priaesdirectly linked to each other. The certified
wood price P35 andPg{" for demand and supply) consists of the conventiamald price P, ; and
P ;) with the addition of a price premiurRfrem, ; andPpremy;). Pprem,; andPprems; are

expressed as a percentage increase to the comadririce:
PgS" = Py; * (1 + Ppremg;) (2-1)
Pgi" = Pg; x (1 + Pprems;) (2-2)

Hence, a price increase for conventional wood e the certified wood price by the same
percentage and both wood types remain equally esgeeim relative terms. As a consequence, the
multi-product SEM’s price mechanisms does not lolidhis situation: the demanded (supplied)
quantity of the certified good is not positivelye@atively) related to the conventional wood priee p

se. Instead, the new price mechanism is builttimosingle-product SEM.

The novel price mechanism deserves some explan@iothe demand side of the market, consumers
of certified wood are willing to pay a price premmiwn top of the conventional wood price (Michaud
et al. 2012). This price premium constitutes rematien for the credence qualities attributed to the
certified products. The credence qualities relatihé environmental and societal-friendly produttio
practices applied in the certified production pgxddence, the credence good is vertically
differentiated by process attributes (Ferraro aiss$ R002, Ferraro and Simpson 2002, Groom and
Palmer 2010, Dulleck et al. 2011, Groom and Pafé#, Carlson and Palmer 2016). As such, the
Willingness to Pay (WTP) is a measure of the coresghmarginal utility, it is not the result of a
contingent valuation method which perfectly monet&s the environmental and societal gains. This
turns certification into a market-based instrumeitlh voluntary price signals (Pirard 2012). The
boundaries of market-based instruments as prowid@remuneration for eco-system services are
numerous, complex (Gomez-Baggethun and MuradiaB)2@hd not part of this research. The WTP
for certified wood differs regionally for many resss®. Our research builds upon the logic by
Greenstone and Jack (2015) who link the WTP torrecol' hey claim that “for the very poor, the

marginal utility of consumption dominates utilitgigs from improved environmental quality”.

The reason to exclude non-monetary measures fprdivad) human welfare related to forest
certification is twofold. First, the impact of sastable forestry initiatives on deforestation remsai

ambiguous (Brandt et al. 2016). Hence, it is immego estimate welfare effects in terms of betsefi

38 E.g.: (1) the longer presence of certificatioMNiorth America and Europe, (2) market failures inlahg both
the classic market failures of public goods an@melities, and the market imperfections more comtoo
developed countries (missing land, capital, anddabarkets), although missing credit markets leadtvealed
preference measures that reflect liquidity constsairather than WTP. (Cai and Aguilar 2013, ande@stone
and Jack 2015).
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from cleaner production related to deforestatiatddd, also directly related social benefits oéébr

certification are controversial (Burivalova et2017) and are likely to differ regionally.

On the supply side, environmental and societahétg production practices restrict forest
management options. Consequently, the productists ¢or certified wood are higher than for
conventional wood (Van Deusen et al. 2010). Théfimation costs comprise direct and indirect
costs. The direct costs are the costs of the ivatiiin procesS and do not differ regionally. Hence,
these costs are harder to bear for small-scalauperd. Small-scale producers are generally found in
the Southern hemisphere (Dranove and Jin 2010)inkhect costs comprise all costs required to
change management practices to meet certificatiomdards (Bass 2001y The magnitude of the
indirect cost is inversely related to the qualityhe current practices. This approach is in lingaw
research by Vedel et al. (2015) who found a highiMgness To Accept (WTA) for providing eco-
system services by producers with poor managentantipes. Poorly managed forests are mainly
situated in the Southern hemisphere, resultingghdr indirect certification costs in this hemisphe

In addition, producers in developing regions atsmefother barriers to certification like a lack of
information and political support (Damette and @ele 2011, Carlsen et al. 2012). According to the
assumption of competitive behavior, producers avilly produce certified wood if those additional
costs are compensated by a price prenmpmemg; (Carlsen et al. 2012). The WTA measures the
minimum price premium requested by a producer.argements above explain why the WTA will be

higher in the Southern hemisphere.

The regional WTP and WTA is introduced in the stamdsingle-product SEM by Takayama and
Judge (1971) in order to distinguish certified froamventional wood. The following parts explain the
three modifications to the standard SEM and theethed demand shock.

3.2. Moadification I: supply and demand function

The SEM endogenously determines the equilibriumatehguantity of wood; ; and the equilibrium

demand pricé; ; in regionl by making use of the demand function:

* AP i
Qui=0Q3; * (1 +eq; * #) (2-3)

The demand function in our research does not disis between certified and conventional wood.

Q. andP; ; are calculated from the baseline demand qua@fityand the baseline demand prizh

39 Audit costs, certification fees, and the costsekting corrective action requests (CARs). CARshinigr
example imply changes to forest management techsitpllowing an observed infringement during aniaud
40 E.g. higher investment in infrastructure and maehj in order to be able to harvest more efficientith
lower impacts, higher wage costs by paying legsiigcified wages and providing social benefits, and
opportunity costs of reducing wood production tetainable levels.
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as a function of the response to a price chang®,( = P;; — Pg'i). As such, the first modification
directly introduces the price differenaeP, ; in the demand functionghe extent to which the
demand quantity responds to price changes is detednby each region’s price elasticity for demand
ed,l-.

The supply function is constructed accordingly andogenously determines the equilibrium supply

guantity and equilibrium supply price:

* Pgi
Qi = Q2+ (1+ s+ 2 (24)

si

The value of each regions®) ;, Q2;, P9;, P, eq;, ande; is based on Buongiorno and Shushuai
(2014). The data by Buongiorno (2014) providesnmig@tion at country level. This chapter calculates
regional weighted means (based on volume) outedf thata. This is necessary since country level
information is missing for other parameters (ehg.WTP and WTA). Five regions are taken into
account: Latin America, North America, Europe (itthg Russia), Africa, and Asia (including

Oceania).

Figure 2-1 to Figure 2-3 present some stylizedsfémt parameter@yg ;, Q2;, P2;, andP?;. Price
elasticitiesey ;, andeg; result out of a meta-analysis. Buongiorno (2014nfba price elasticity in
demand for (industrial round-) wood which variesdmen -0.05 and -0.37, inversely related to the
income level. The price elasticity for supply varleetween 0.11 and 2.84. To tighten the range,

Buongiorno and Shushuai (2014) set the price eltss at 0.8.

29.21% 23.30%

B Africa

@ Asia & Pacific
OEurope & Russia
BLatin America
mNorthern America

Figure 2-1: Regional share (%) in global industraaindwood production.
NOTE.-Each reginal share is found @&i/zi Qgi. Asia encompasses Oceania and Europe encompasssa.Ru
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26.30%

8 Africa

W Asia & Pacific
OEurope & Russia
@Latin America

m Northern America
30.97%

Figure 2-2: Regional share (%) in global industraindwood consumption.
NOTE.-Each reginal share is found (@&i/zi Qg,i. Asia encompasses Oceania and Europe encompass®a.Ru

1.4
13
1.2

T H—- E- Irl | N

Africa Latin America Asia Europe North America

mDemand OSupply

Figure 2-3: Demand and supply prices per regio® (18D per ).
NOTE.-The regional prices are the volume weighteckg out of the country-level GFPM data.

3.3. Moadification Il: distinguish certified from conventional wood

A second modification to the single-product SEMidguishes certified from conventional wood.

Key to the new price mechanism is the introductbthe price premiumBprem,; andPprems; as
endogenous regional variables, using equationar2d12-2. Based upon the regional price premiums,
the SEM endogenously determines the proportiontaf tonsumption and production which is
certified: respectivelghare;? andShareg; . The WTP and WTA functions for each region deserib
the relationship between the price premium anaéngfied share. The model uses a logistical
distribution function for WTA and WTP because thadtion can be analytically integrated, which is

not possible for the normal distribution.

The WTP in region is symmetrically distributed around a known megg( ;) following a logistic
distribution with variancer?ay1p;/3. The cumulative distribution function for this istical

distribution links the certified share of total ssmption to the price premium level:
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1
—(Ppremg i~y Tp,) /
SWTP,i

Shareg? =1- (2-5)

1+e
For each price premium level, the cumulative distiion function determines the certified sharehef t
total wood consumption in regionFigure 2-4 demonstrates how a low price premRpmem!°” on
top of the conventional equilibrium wood priBg; results in a high proportion of certified
consumptionghareg? hi) in the total equilibrium wood consumpti@y ;. A high price premium
Pprem™9" results in a small shashareSS low. This reasoning is in accordance with the overview

of literature on the relation between price prengwand certified market shares by Aguilar and Cai
(2010).

The regional parameteps, rp; andoy,rp; are retrieved from the meta-analysis on consunwfisP?

for certified wood by Cai and Aguilar (2013). Abglal level, they found a mean WTP of 12.2% with
a standard deviation of 8%. The logistic regressimael by Jacobsen and Hanley (2009) is used to
determine each region’s mean WTP based on thenagilifferences in the GDP per capita
(Appendix A). The GDP-based approach by Jacobséranley (2009) provides a unilateral macro-
economic estimate for the regional WTP which pdgsikglects other explanatory variables for WTP.
However, this is a suitable approach given thisaesh’'s geographic aggregation at continent level.
The aggregation would complicate the determinadiath estimation of other explanatory variables’

values, as they are person-bound.

In accordance with the WTP approach, a cumulatiseiblution function of certified production is
constructed out of a regiots logistically distributed WTA (equation 2-6). Thallows the SEM to
determine the certified share of a region’s produncand the price premium on the supply side of the

market endogenously:

1

—(Ppremg ;i —UwT4,i)
1+e OWTA,

Shareg§" = (2-6)

Figure 2-4 visualizes how a high price premium states certified wood productioSKareg$" hi)

and a low price premium discourages certified petida (Share$" low).

S,i

The regional parameten$V'TA; andeWTA; are determined from the combination of the price
premiums reported by the certification bodies dredectual certified percentage of forest area per
region (Appendix B). This WTA is highest for Afriead Asia which have the lowest percentage of
certified area. In Europe and North America the W$Aower, in contrast to their percentage of
certified area (Appendix B - Table B1). This resbasdheres a strictly economic approach towards
certification, based on the assumption of perfeatpetition. Hence, the SEM only allows producers
to switch to certified production if the cost obpucing certified wood (WTA on top of production

costs) is compensated by the received certifieddyarice. Experts of the ITTC (2004) confirm this

33



Chapter 2

rationale: without ‘tangible benefits deriving frazartification in terms of profitability or
competitiveness, enterprises will have little inoexnto improve forest management with higher
costs’. This problem is found to be particularlyi@es in the case of tropical wood-producing
countries (Simula et al. 2004). Also Greaker (20f#5cribed how an insufficient willingness to pay
for green (certified) products can endanger for@igrducers’ profits. Carlson and Palmer (2016), on
the other hand, stress the importance of lesslilngenefits for eco-certified wood producers (e.g.

community empowerment). This type of benefit ischtar capture in a monetary value.

The outcome of these modifications is an equilibristate for the market which is no longer two-
dimensional (price and quantity). Instead, the ldgiium consists of four dimensions: price, quantit

price premium, and certified share of total consuomgproduction.

Supply

— — Demand

Certified share (%)

Share{" low .

Shareg low

0 Pprem'®" Ppremhish

Price premium (%)

Figure 2-4: Cumulative distribution function of tited wood in total demand and supply for region
NOTE.-The low and high price premium are determiadaitrarily.

3.4. Modification lll: additional welfare calculation

The introduction of certified alongside conventibwaod adds an additional welfare element to the
objective function of the standard SEM. This staidadbjective function maximizes the global quasi-
welfare under the assumption of transport costis iEldone by taking the integral of the demand and
supply function (equation 2-3 and equation 2-4)dkie equilibrium gquantity and price (Appendix C).
Hence, in the modified SEM, this quasi-welfareagualated for the consumption and production of

both certified and conventional wood.

34



Green Public Procurement of Certified Wood: Spatial Leverage Effect and Welfare Implications

The introduction of the price premium for certifiedod creates some additional consumer and
producer value. Figure 2-4 demonstrates how a kive premiumPprem!°” encourages a high
percentage of a regiois consumersShareis hi) to acquire certified wood. But thiprem'® is
lower than most of the certified wood consumersvalieng to pay for certified wood. For those
certified wood consumers willing to pay a highdacempremium, an equilibrium price premium equal
to Pprem!©” creates additional consumer value. This additionaumer value is quantified by
integrating the cumulative logistic distributiomfttion (equation 2-5) over the right hand sidehef t

equilibrium price premium. A maximum price premimi100% is assuméd

CSFe™ = fol Shareg? dPpremgy; — foppremd'i Shareg? dPpremg; (2-7)

This additional consumer surplus is added to thditional consumer surplus (Appendix C).

The same logic is applied at the supply side oftlaeket: an equilibrium price premiurAgrem™9h)
creates additional producer surplus for the produatio are willing to supply certified wood at a
lower price premium. This additional producer susgk quantified by integrating the cumulative
logistic distribution function of the certified gieaof wood production (equation 2-6) over the left
hand side of the equilibrium price premium. Thisgiidnal producer surplus is added to the standard

producer surplus in order to construct a new objedtinction (Appendix C).

PSfer = fopprems'i Sharegs dShareg? (2-8)

The non-negativity constraints on pricég {, P;;) and physical quantitie®f ;, Q5 ;) placed remain
valid and is extended to the price premiuPpsem, ; andPpremg;. This implies that the

conventional wood price is below or equal to thetifted wood price.

Both the additional consumer and producer surggadtion 2-7 and 2-8, respectively) are multiplied
with the regional equilibrium conventional woodqei(P; ; andP; ;) and the regional equilibrium
wood quantity @z ; andQy ;). This multiplication is added to the traditior@EM'’s objective function

in order to construct the modified SEM’s objectiuaction (Appendix C). The traditional SEM’s
price condition for trade and the trade balancesaie valid in the modified SEM. However, the
balances do account for the certified share of denaad production, and the price premiums, if

necessary.

The modified SEM simultaneously solves each regi@gjuilibrium under the assumption of bilateral
trade costs (Appendix C). Hence, the transporsceeparate, but do not isolate different regions’

markets. The outcome of the modifications is arildgium state for the market which is no longer

41 This is not a stringent assumption. It relaxe$i@dindings who describe maximum price premiurhi$@%.
(Aguilar and Cai 2010).

35



Chapter 2

two-dimensional (price and quantity). Instead,ebeilibrium consists of four dimensions: prid (
andPg;), quantity Q;; andQy ), price premiumgprem,; andPpremy;), and the certified share of a
region’s total consumption and productidih¢res” andSharegs"). This finally allows us to

determine each region’s quasi-welfare.

3.5. Modification IV: the trade balances

The distinction between conventional and certifigbd in the modified SEM requires the
modification of other constraints. First, the camgtion of certified (conventional) wood in regibn
cannot exceed the sum of each registransported quantities of certified (conventionedod to
regioni: TQ$" (TQ;3™)- This includes regioiis production which is destined for the domestic

market.
Shareg§ * Qq; < X;TQrT (2-9)
(1 — Shareg?) * Qq; < X;TQj{" (2-10)

Accordingly, region cannot transport more certified (conventional) wamdther region§Qj Cer

(TQC°n) than it produces itself. This includes productionthe domestic market:
Shareg;” * Q5; < X TQL;" (2-11)
(1 — Shareg:") * Qs; < X; TQ " (2-12)

The standard SEM’s price condition still determing®ther trade of conventional wood occurs
between two regionisandj (equation 2-13). A comparable price conditiomisaduced to determine

whether trade of certified wood occurs (equatiaii -

P} +TCyj <P, »TQO" >0 (2-13)

Pg; * (1 + Ppremsli) + TCiffr < Pgj*(1+Ppremgy;) - TQC" (2-14)

These price conditions imply that the demand gndée importing region must compensate the
supply price in the exporting region plus the peit transport costs between both regidhg; (). In
the case of certified wood, also the price premigitaken into accounTCC") (Appendix C). The
non-negativity constraint for the transported qit@stimplies thal'Q{;"” = 0 andTQ{;" = 0 if the

price condition of respectively conventional anditied wood is not met.

In this setting, the transport costs separatedobutot isolate, markets in different regions. The
parameters’ value for the bilateral transport castsbased on Buongiorno and Shushuai (2014). The

unit costs of shipping wood between two regions mase two parts. The first component is a fixed
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cost of shipping one unit from one region to anothksSD 20.2). The second component is a region-
dependent ad valorem percentage. This ad valoreremiage varies from 7.197% for Africa to 0%
for Europe and North America. The transport costsnat just taken into account to determine
whether bilateral trade flows will occur. The trpod costs are also taken into account in the ¢loba

guasi-welfare calculation (Appendix C).

3.6. Modelled shocks

This chapter assumes that if governments do ndemgnt GPP, they only make use of economic
criteria to evaluate different bids. This impliésit the price is the main criterion to select onead
two physically homogenous products: certified versonventional wood. Due to the non-negative
price premium for certified products, governmeniis opt for the less-expensive conventional

product if they exclusively make use of the priceeda.

This requires a modification of equation 2-5 whildtermines the percentage of certified wood within
a region’s total wood demand. In the baseline segrthe government’s share of final consumption is
exclusively devoted to the purchase of conventisrmdd. Consequently, the maximum percentage of

certified wood equals 100 % minus the governmeatesh final consumptiornG():

1-G;
—(Ppremg i—uwTp i)
1+e OSWTP,i

Shareg =1-G; —

(2-15)

In the GPP scenario, the European governmentsthemselves to buying only certified wood. In
equation 2-16, the government’s share in the fotal consumption exclusively comprises certified
wood. Hence, the quantity of wood purchased by gowents varies according a region’s total
consumption. This corresponds to the so-calledygtmal spending where spending is cut during
recessions and increased during expansions (Gakmat Galinato 2016). The preferences of the other

European wood consumers remain unchanged:

1-Ggy

—(Ppremg py—KWTP,EU)
1te SWTP,EU

Shareg%y =1— (2-16)

4. Results

4.1. Certified consumption

Table 2-2 describes the impact of GPP on the coaduguantities of conventional and certified wood,
and on the demand prices of conventional and mttifood. The results are presented both at
regional and global level. In the baseline scenagatified wood consumption is especially impottan

in North America and Europe (62.62% and 61.19%raf fconsumption respectively). The
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explanation for these high proportions is twofdétdst, the WTP for certified wood is high in these
regions. Second, these regions’ producers prodoftedonventional and certified wood efficiently.
This leads to competitive prices. There is a lowded for certified wood in Africa, Latin America,

and Asia (0.96%, 5.93%, and 2.92% respectivelyg Model's baseline scenario reports high price
premiums for certified wood in these regions. Tdogs not encourage the consumers of these poorer

regions (low WTP) to purchase large quantitiesasfified wood.

The impact of GPP in Europe on the certified slofimonsumption is remarkable. The share of
certified wood in the total global wood consumptinareases by 15.53%. Consequently, certified
wood now accounts for 43.99% of the global woodscomption. But the consumption of certified
wood is not boosted in each region. The increaskdive certified wood price discourages some
consumers in North America and Asia.

In Europe, the certified share increases from 654.1095.67%. Certified wood gains 34.48% of
market share, which is above the government sHdneab consumption (26.88%). Hence, GPP also
stimulates other European consumers to switch fromventional to certified wood consumption.
This sounds counterintuitive since the increasedastel by European governments has resulted in a
certified wood price increase of 15.71% in reaitgrHowever, this increased certified wood price is
entirely due to the increase in the conventionabavprice. In fact, certified wood consumption has
become the standard in the GPP scenario in EuFglewing the rationale of the price premium
function (Figure 2-4), high shares of certified somption link to non-existing price premiums.
Nevertheless, the price paid for certified wood noasnpensate the producers’ production and
certification costs. Due to the disappearance efiiice premium, the European conventional wood
price therefore increased to the level at whidintultaneously compensates the conventional
production costs and the additional certificatiosts. This explains the considerably higher
conventional demand price in the Europe (1.52) @magbto the other regional conventional demand
prices. This makes certified and conventional weqdally expensive in Europe. Or put differently,
certified wood has become relatively cheaper corgh&r conventional wood. In addition, the
European conventional wood price is influencedheyAsian conventional wood price since European
producers are shipping conventional wood towarda.As high conventional price in Asia stimulates

the conventional wood price in Europe.

The relative price evolutions also explain the éased certified consumption in Africa (+65.63%) and
Latin America (+71.03%). Also in these regionstiied wood became relatively cheaper than
conventional wood. The explanation for the steepeiase in the conventional wood price is twofold.
First, the skyrocketing conventional wood pricéhia dominant European market (due to the
disappearance of the price premium) boosted theectional wood price in Africa and Latin

America. Second, these two regions are exportimngaxational wood to Asia, which also positively

impact the price. Note, however, that in Africag tharket share for certified wood in total wood
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demand is still marginal: 1.62%. In Latin Americartified wood accounts for 10.32% of the total

demand.

The trend of growing importance of certified congtion is not observed in North America and Asia.
In those two regions, certified wood has becomatiradly more expensive than conventional wood.
This has driven a number of consumers out of thiifieel segment of the market. In North America,
the conventional wood price increased by 4.05%énGPP scenario. As in many other regions, this is
explained by increased exports to Asia and thesaszd conventional wood price in Europe.
However, in North America, the certified price iease is proportionally higher: 15.74%. This is
because less certified wood is available for comion in North America. The situation in Asia is
even more distinct. In the GPP scenario, otheoregjiproducers gained interest in supplying
conventional wood to the Asian market. This inflesults in a collapsing conventional wood price in
Asia. Simultaneously, the certified wood price gases in Asia due to the growing interest in gedif

wood at global level. This drives consumers towaas/entional wood products.

4.2. Certified production

Table 2-1 describes the impact of GPP on the pexigoantities of conventional and certified wood,
on the supply prices of conventional and certifigmbd, and on the price premium. The results are
presented both at regional and global level. Intamd the table presents the production cost
(Pcostg ;). The production can be lower than the receivetkgrecause of the properties of the spatial
model which prevent an infinite increase of wooddurction and consumption and the separation of

the wood markets by transport costs. This allowslpcers to generate additional producer surplus.

In the baseline scenario, Europe and North Amexiegoroducing most certified wood. Respectively
64.03% and 62.62% of their wood production is @edi This is much less in the other regions. The
third biggest wood producer — Asia — is not prodgaiertified wood. In both Africa and Latin
America, 4.25% of the wood production is certifiedhe baseline situation. This corresponds toghes
regions certified wood consumption and illustrateshome-effect of consumption. Due to the
transport costs, producers have a strong positidha&r domestic market and will first of all tatge

domestic consumers.

The increased demand for certified wood at globatll (+14.70%) in the GPP scenario requires an
equivalent production increase. But only EuropgaAand Latin America increase their certified
wood production. In Europe and Latin America, tbeified wood production follows the increased
certified domestic demand (home-effect). The insedecertified production in Asia is more peculiar.
This region is characterized by a decreasing derfantertified wood. However, Asia is no longer

importing certified wood in the GPP scenario wiiileas importing all of its certified wood
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requirements from North America and Africa in tteséline scenario. The disappearance of certified

wood imports is compensated for by domestic cedifvood production in Asia.

In fact, the GPP for wood in Europe creates a thedder for certified wood. In the GPP scenariat, n
a single bilateral trade flow for certified wooddentified (Table 2-4). However, internationaldeain
conventional wood still exists in the GPP scendflience, it is the price premiums, not the transport
costs, which isolate the different regions’ cegtifimarkets. The disappearance of internationa¢ trad
also explains why the production of certified wagaddmmets in Africa (-70.18%) despite an increased
demand for certified wood in the region. Africa vedspping certified wood to Latin America and
Asia in the baseline scenario. Africa loses the®e markets because it cannot produce certified
wood efficiently enough to set a competitive prideich allows trade at transport costs.
Unfortunately, the increased demand for certifiembavin Africa does not fully compensate for the
decrease in exported volumes of certified woodicafr producers are not only producing less
certified wood in real terms. They are also expagdieir conventional wood production (+7.18%).
This additional conventional wood production is destined for the domestic market. In the GPP

scenario, Africa is exporting 24.88% of its convenal wood production to Asia.

The producers in North America are facing a reauciin domestic consumption of certified wood in
combination with the disappearance of export opgmities to Latin America and Asia. This explains
the decreased certified wood production in thisaregThe production of conventional wood in North
America skyrocketed however (+64.06%). This inceelgaroduction of conventional wood is destined

for the domestic market and export to Asia.

Whether a region’s certified wood production inaemor decreases depends upon the relative price
change of wood again. The certified wood priceease was smaller than the conventional wood
price increase in Africa and North America. Thiplens why producers in those regions are
switching to conventional production. The opposstaue for the regions which experience increased
certified wood production: Europe, Latin AmericadaAsia. Hence, the GPP for wood production

does stimulate the production of certified woodlabal level, but not in every single region.

4.3. Welfare implications

Equation 2-15 and 2-16 only differ in terms of thHatercept with the y-axis. In the baseline scemar
(equation 2-15), the intercept equals 100% minagythvernment share in final consumption. In the
GPP scenario (equation 2-16), the intercept edu@86. Consequently, the integral of equation 2-15
is smaller than the integral of equation 2-16 fioy malue of the price premium. Or put differenily,

the baseline scenario, not all potential quasi-avelfs tapped into because governments opteddor th

lowest priced bid. This does not allow for othendinsions of quality related to for example
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certification (Lewis and Bajari 2011). However, th&roduction of the price premium captures these

other dimensions of quality and consequently allquasi-welfare to increase.

The comparison of the global quasi-welfare for t@tnarios confirms this reasoning. The global
quasi-welfare increases by 0.37% in the GPP saebhadause the modified SEM’s objective function
can tap into the previously unused potential quasfare (Table 2-3). However, this is not a Pareto
efficient improvement, since not every region’s sjuaelfare increases. Whether a region gains or
loses wealth depends on the evolution of its compsiam of certified wood. Due to the shape of the
demand and supply functions, the importance ottmesumer surplus surpasses the importance of the
producer surplus in all regions’ quasi-welfare. Ssquently, only the three regions that are
consuming more certified wood became wealthierogen(+3.06%), Africa (+0.41%), and Latin
America (+0.53%). North America (-0.78%) and Ast46%) lose quasi-welfare due to a decreased

certified wood consumption.

The SEM'’s outcome allows the determination of thdtiplier effect for Europe. If the European
governments exclusively opt for certified wood ythiace a price premium. Consequently, their
expenses on wood purchases will augment. The SEM&me indicates that their wood expenses
increase by 0.36 welfare units (=price baselin@age * government share in final consumption
baseline scenario — certified price GPP scenagovernment share in final consumption GPP
scenario). Those additional expenses led to a weif@rease in Europe of 1.68 welfare units (Table
2-3). Hence, the additional European governmentesgs for wood due to the GPP is the equivalent
of 21.85% of the European welfare increase. Pigrdiftly, the tax payer’s return on investment in

terms of wealth increase equals 4.58 (= additignakrnment expenses / European welfare gain).
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Table 2-1: Production of wood, production of céetifwood, supply prices (conventional), certifieghgly price, and supply price premiums (baseline
scenario and GPP scenario)

Africa Latin America Asia Europe North America World
Baseline GPP Baseline GPP Baseline GPP Baseline GPP Baseline GPP Baseline GPP

Quantities:
Qs,i .36 .38 1.88 1.95 3.88 3.34 4.44 4.61 4.41 4.58 14.97 14.87
Qs,ichange (%) +3.89 +3.86 -13.83 +3.82 +3.89 =72

si .02 .01 .08 19 .00 .09 2.84 4.38 2.76 1.88 5.70 6.55

s; change (%) -70.18 +134.12 +00 +54.11 -32.03 +14.69
Shareg§" (%) 4.25 1.22 4.25 9.58 .00 2.69 64.03 95.05 62.62 40.97  38.08 43.99
Shareg§" change (%) -71.29 +125.41 +00 +48.45 -34.57 +15.53
(Cost) Prices:
P; 1.28 1.33 1.22 1.27 1.27 1.26 1.21 1.52 1.21 1.26 1.23 1.34
P;; change (%) +4.10 +4.06 -.53 +26.18 +4.05 +9.50
Pcosts; 1.00 1.05 1.00 1.05 1.27 1.05 1.00 1.05 1.00 1.05 1.07 1.05
Pcost;; change (%) +4.87 +4.87 -16.89 +4.87 +4.05 -1.79
Ppremy; (%) 30.98 2534 30.98 34.82 0.00 25.34  30.98 41.47  30.96 27.07 2295 32.12
Ppremg; change (%) -18.21 +12.40 +00 +33.86 -12.56 +39.95
PoEt 1.56 1.60 1.54 1.56 1.52 1.53 1.32 1.52 1.32 1.52 1.40 1.54
Psit change (%) +2.69 +1.51 +.31 +15.71 +15.74 +10.00
Pcost ¢§" 1.32 1.32 1.32 1.42 1.27 1.32 1.32 1.49 1.32 1.34 1.32 1.39
Psifcost change (%) +0.35 +7.94 +4.18 +13.27 +1.76 +5.54

NOTE.-Prices are in 100 USD per m3. Quantitiesstaiadardized. Asia encompasses Oceania and Eutopmpasses Russia. The world prices are calcudaténe volume
weighted average of each region’s prices. The péage changes represent the change of the vasgafakie in the GPP scenario compared to the basstienario. The displayed

price premium®prems; are the percentage increase on top of the comvettivood price’s ;.



Table 2-2: Consumption of wood, consumption ofiied wood, demand prices (conventional), certifpgites, and demand price premiums (baseline
scenario and GPP scenario)

Africa Latin America Asia Europe North America World
Baseline GPP Baseline GPP Baseline GPP Baseline GPP Baseline GPP Baseline GPP

Quantities:
Qu,i .29 .28 1.85 1.81 3.99 3.99 4.65 4.58 4.20 4.19 14.97 14.87
Qq,; change (%) -1.85 -1.72 +.11 -1.43 -22 -72

ai .00 .01 A1 19 A2 .09 2.84 4.38 2.63 1.88 5.70 6.55

@i change (%) +65.63 +71.04 -24.92 +54.11 -28.85 +14.69
Shareg" (%) .96 1.62 5.93 10.32 2.92 2.19 61.19 95.67 62.63 44.83 38.08 43.99
Shareg change (%) +68.75 +74.03 -25.00 +56.35 -28.42 +15.53
Prices:
Py; 1.28 1.33 1.22 1.27 1.27 1.26 1.21 1.52 1.21 1.26 1.23 1.34
Py; change (%) +4.10 +4.06 -.53 +26.18 +4.05 +9.50
Ppremgy; (%) 22.04 20.39 25.85 22.76 20.27 21.28 9.05 0.00 9.03 21.27 14.36 14.88
Pprem,; change (%) -7.49 -11.95 +4.98 -100.00 +135.55 +3.65
Pgs" 1.56 1.60 1.54 1.56 1.52 1.53 1.32 1.52 1.32 1.52 1.40 1.54
Pi§" change (%) +2.69 +1.51 +.31 +15.71 +15.74 +10.00

NOTE.-Prices are in 100 USD per m3. Quantitiesstmadardized. Asia encompasses Oceania and Eutopmpasses Russia. The world prices are calcudat#ite volume
weighted average of each region’s prices. The péage changes represent the change of the vadalzkie in the GPP scenario compared to the basstienario. The
displayed price premiun®prem, ; are the percentage increase on top of the cormveitivood price?y ;.



Table 2-3: Percentage change of the regional veelfar

Change in welfare

Welfare baseline Welfare GPP (in %)
Africa 0.63 0.64 +0.41
Latin America 3.86 3.89 +0.53
Asia 15.60 14.75 -5.46
Europe 54.96 56.64 +3.06
North America 50.05 49.65 -0.78
World 125.11 125.57 +0.37

NOTE.- Asia encompasses Oceania and Europe enceegpBsissia. The welfare is based upon the stazddrquantities and
prices in 100 USD per m3 and The percentage clsamegeesent the change to the variable’s valuearGPP scenario
compared to the baseline scenario and are displayEaD%.

Table 2-4: internationally traded quantities of Wpper wood type, per scenario

estination
Origin

Africa Latin America Asia Europe North America
ood type
Scenario Conv Cert Conv Cert Conv Cert Conv  Cert Conv  Cert
Africa Baseline 0.2863 0.0028 0.0058 0.0068 0.0604
GPP 0.2791 0.0046 0.0924
Latin America Baseline 1.7368 0.0799 0.0648
GPP 1.6274 0.1873 0.1395
Asia Baseline 3.8769 0.0003
GPP 3.2532 0.0877
Europe Baseline 1.5977 2.8436
P GPP 0.0300 0.1984 4.3823
North America Baseline 0.0239 0.1094 0.0806 1.5686 2.6294
GPP 0.3948 2.3110 1.8777

NOTE.- Quantities are standardized. Asia encomga@seania and Europe encompasses Russia.
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5. Discussion

5.1. Trade barrier

As indicated, no international trade in certifiedogl occurs in the GPP scenario (Table 2-4). The
existence of transport costs cannot be held resgerfsr this evolution for two reasons. First, the
international trade in conventional wood increaseasiderably (+219.06%) in the GPP scenario
despite the transport costs. Asia, in particutaparts conventional wood in the GPP scenario. The
Asian imports mainly originate from North and Laimerica. They respectively account for 60.11%
and 21.25% of the Asian imports. Those regionsahte to export conventional wood to Asia due to
the efficiency of their conventional wood producansl their low bilateral transport costs to AsihisT
results in a comparative cost advantage for Narthlatin America. Second, certified wood trade is
possible in the baseline scenario: Africa and Nutfrerica are exporting certified wood to Latin
America and Asia. Hence, the transport costs sepdrat do not isolate, the different regions’

(certified) markets.

However, in the GPP scenario, all regions’ demamnaértified wood is fulfilled by domestic
production. This is due to consumers’ limited WDP dertified wood. This WTP is sufficiently high

to account for the increased price premium demabgexirtified wood producers. However, the
WTP is not sufficiently great to account for therdmnation of the transport costs and the increased
price premium. This provides a competitive advaatimg domestic producers over foreign producers.
Hence, this situation is in accordance with theifigs of Atkeson and Burstein (2010) who describe
how transport costs determine to what extent prextuenplement innovation (i.e. the switch from

conventional to certified production).

The situation is especially problematic in Afri€espite an increased African demand for certified
wood, this region’s certified wood producers arecompeted in the other regions’ certified wood
markets. This leads to reduced certified wood petidn in Africa in the GPP scenario. Instead,
Africa is producing more conventional wood. AlsortoAmerican producers are producing more
conventional wood instead of certified wood. Thesikase is explained by the combination of the
trade barrier and the reduced demand for certfiedd in North America itself. This is seemingly
contradictory to the initial goal of GPP which aitnsencourage sustainable forest management and
conservation worldwide through the purchase ofifeitwood. This finding provides a justification

for the dominance of the home-effect applied byEtjaum et al. (20143

42 In the research by Fajgelbaum, the richer coumalso export the high-quality goods. This is het¢ase in
this research, the home-effect makes trade impes#\is a consequence however, the richer countees to
fulfil the higher demand for high-quality produtkemselves.
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Hence, the grounds for exclusion out of the cedifegment of export markets are purely economic:
the importers’ demand prices do not compensatexperters’ supply prices plus the transport costs.
This approach — which is based on the assumptiperdé&ct competition — is valid: experts of the
International Tropical Timber Councélready described that without ‘tangible benefisiving from
certification in terms of profitability or compatieness, enterprises will have little incentive to
improve forest management with higher costs. Algioather authors claim that the intangible
benefits (e.g. learning, community empowerment,.ightnalso justify the additional certification
costs (Carlson and Palmer 2016). The problem iscpéarly serious in the case of tropical wood
producing countries’ (Simula et al. 2004). Thisckof trade barrier endangers the future of
certification. If ‘producers are forced to drop éwm traditional markets, as has already happ@med
some cases, product prices are driven down'. Inres@gions, this can lead to a reduction in theevalu
of the resource, encouraging its conversion irbemotises. Hence, the trade barrier created by GPP

stimulates forest degradation due to the slow m®sgyof certification in tropical countries.

Finally, it is worth mentioning that this chaptettade barrier are most likely an underestimatibn o
real life’s trade barriers since consumers terttbiee a preference for locally produced wood (Aguila
and Cai 2010).

5.2. Leverage effect of GPP for certification

GPP stimulates certification at global level, bitether or not GPP stimulates certification at regio
level depends on the regional consumption and ptamufunctions. Next to Europe, certification
only gained importance on both the demand and gigiqié¢ of the market in Latin America. All other
regions experience decreasing importance in pragufifrica), consumption (Asia) or on both sides

of the market (North America).

The analysis of the evolution of the certified ssais important for analyzing the leverage effdct o
GPP, but the real certified market share in congiom@and production is also important. In both
scenarios, the certified share of wood consumgimhproduction in the Southern hemisphere
(Africa, Asia, Latin America) is equal to or beld@%. Concerning consumption, the positive
relationship between the WTP, the GDP, and théfieefshare in a region’s consumption indicates
that ‘Willingness to Pay’ is probably the wrong aeof words. It rather reflects the capacity ty pa
for certified products. A considerable local ceéetif demand is crucial for the uptake of certified
production in a region (Carlsen et al. 2012). Tfaee it is crucial to encourage certified consuimpt

as well.

Concerning production, the limited importance atifieation is also observed in reality (Table B1).
Certification is a market-based instrument whidieseon the price premium to encourage sustainable

forest management. This suggests that, also iityreile price premium insufficiently compensates
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the costs of certification of the producers in 8mithern hemisphere. This is also observed by @arls
and Palmer (2016). In addition, the SEM demonstrétat the European governments’ market power
as a substantial consumer does not sufficientlsease the price premium to make certification more

inclusive at global level.

Instead of working on the price premium, governnpalicies can aim to reduce the costs of
certification. A cost reduction can be effectudbgdmproving: the legislative framework in suppoft
certification (Putz et al. 2000), the distance aodvenience of the transport of wood (Gullison 2003
the available financial means (ITTC 2004), andithieeaucratic requirements. The later especially

poses a problem for illiterate producers (NussbaothSimula 2013).

Cooperative initiatives can also decrease the diests of certification for small-scale producers

(who are typically more located in the Southern ispimere). Small-scale producers are disadvantaged
for two reasons. First, the direct costs are npeddent on the size of a forest/company (Ebeling an
Yasué 2009). Consequently, the costs are relatlgalfor large-scale producers and relatively high

for small-scale producers (Gullison 2003). Secdtimeldemand for certified wood is mainly driven by
retail, which demands large volumes, consistenlityuand low prices. Large-scale wood producers

in the Northern hemisphere are better able to these requirements (Molnar and Trends 2003,
Rametsteiner and Simula 2003, Klooster 2005, Ta3005, Meijaard et al. 2014). In the Southern
hemisphere, Atyi et al. (2013) describe how lamgpdesindustrial forest concession holders, instdad

small-scale concession holders, benefit from irswdaxports towards the North.

However, a phased approach is needed for thisdipdlicy (Simula et al. 2004). In addition, a
comprehensive strategy must be developed in whedification plays a complementary role in
sustainable forest management. Other points aftaiteof the comprehensive strategy can focus at
other aspects which disadvantage sustainable fpieghe tropics (e.g. weak land tenure rights), a
they are numerous (Wang et al. 2016, Faria and iier2016).

5.3. Limitations

The SEM'’s design does not allow exact forecastirf leverage effect of GPP on each region’s
certified wood consumption and production for a bemof reasons. First, the SEM applies regional
aggregation. This is a mere simplification of rgalsince those regions encompass a set of
heterogeneous countries. Therefore, this researeh bt claim that, for example, certified produorcti
will decrease in every African country due to GREEUrope. Instead, the model’s mechanisms reveal
what the impact will be for a country with a coynprrofile which is comparable to one of the 5

regions’ profiles.
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Second, the SEM neglects a number of alternatiptaaatory variables for the consumption and
production of (certified) wood. The SEM is a pdrtradel, so one important neglected factor are the
prices and availability of substitutes for indusitrioundwood. In addition, the SEM also neglects th
origin of the wood. Industrial roundwood from omgion might have better characteristics than wood
from other regions. In reality, this might entatigher WTP for this higher-quality industrial
roundwood. Also the type of forest ownership (pubkrsus private) is neglected. Publically owned
forest are able to bear higher opportunity cosfeist and biodiversity conservation (Hily et al.
2015).

Third, this is a comparative static equilibrium rebdrhe evolution from the baseline scenario’s
equilibrium to the GPP scenario’s equilibrium wilgquire time. More in particular, it requires thad

for consumers and producers to reallocate theiswmption and production factors from conventional
to certified wood production and consumption (arewersa). In addition, governments need time to
implement GPP perfectly (Testa et al. 2012). Ireotd successfully implement GPP, governments
first need to train their staff, develop practitabls and information, and acquire expertise inypp
environmental criteria (European Commission 201Bedddition, governments should pursue a more
systematic implementation and integration of GRE inanagement systems, and co-operation
between authorities to foster the uptake of GPRgfiean Commission 2016a). In addition, a static
model might not capture the increased trustwor8srad eco-certification schemes due to GPP.
According to Gulbrandsen (2014), governments whjgprove certification schemes can signal that
those ‘schemes are credible governance systemsich wrivate producers and buyers can rely’. This

can increase the long run WTP, and indirectly inseeGPP’s effects on the wood market.

As such, this chapter’s findings remain indicafieethe impact of GPP. In this context, note thad i

not common to calibrate this type of research’slteslue to a lack of experimental data to whidayth
can be validated. The model runs under the cqtaribus assumption which can never be observed in
reality. Suitable data for a proper validation donesexist. Nevertheless, the different parts ef th
model have been calibrated, as real data is usedier to provide the input data for the SEM (&hg.
trade data by Buongiorno). The interaction betw&erdifferent parts of the model is new, and is not
calibrated. Another element which impedes validaitmothe fact that GPP implementation cannot

happen overnight. Hence, it is difficult to filtdre effect of GPP out of historical data.

6. Conclusion

According to the modified SEM presented in thisptka the GPP for wood in Europe stimulates the
consumption and production of certified wood atgldevel. However, this leverage effect is not
transposed into each region’s consumption. In s@g®ns, conventional wood became less

expensive than certified wood. Those regions’ coress increased their conventional wood
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consumption at the expense of certified wood. Netabthe disappearance of the price premium in
the region where certified wood became the standarcpe. The European conventional wood price

increased demand to the extent that it also conapedi$or the costs of certification.

The leverage effect for certification is also nedlized on the supply side for all regions’ marké&tse
increased certified wood price created an impehktraade barrier for certified wood. The
disappearance of international certified wood traleombination with the home-effect of decreasing
domestic demand for certified wood in some regioesylted in reduced certified wood production in
specific cases. All these findings are in line withat is currently observed in reality, suggesthmat

more attention must be devoted to the costs officatton.

The innovative features added to traditional Sp&tpiilibrium Modelling allow us to analyze the
impact of the policy for each regions’ quasi-wedfaft global level, the quasi-welfare increased
because GPP taps into previously unused potewinsuener and producer surplus. Unfortunately, this
is not a Pareto efficient improvement. Due to thesiderable weight of the consumer surplus in
quasi-welfare, the regions that experienced redaoadumption of certified wood also faced a

decrease in their quasi-welfare: North America Asid.
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Chapter 3. Drivers for intention to buy eco-certified
wood and support for Green Public Procurement

with negative consequences

Abstract. This chapter empirically investigates to what akmnsumers of eco-certified wood are
driven by self-interest instead of environmenta&lruistic concerns. This is done by making usa of
guestionnaire. The questionnaire allows to estaldlistinct consumer profiles in terms of
demographics, attitudinal and behavioral charasttes. The profiles are formed using a two-step
segmentation process combining hierarchical andeg&ma segmentation. The perceived consumer
effectiveness does not drive eco-certified consionpT his is explained by the low frequency of
wood purchases, which results in a low PerceiveasGmer Effectiveness for wood. In addition, this
chapter observes decreasing support for Greendatdcurement with negative consequences,
especially among consumers with a high environnheotacern. The high level of involvement
implies that consumers want to perform sustainpbtehases themselves, instead of transferring this
responsibility to governments. This suggests thatrtaditional methods to probe for a consumer’s
environmental (altruistic) concern capture an el@noé self-interest, which appears to be an

important driver for eco-certification.

Context: Chapter 2 describes a crowding-out effect of GRPrivate consumption. This chapter
further investigates the private consumers’ pasitawards crowding out of GPP, or increased prices
due to GPP.



Chapter 3

1. Introduction

This chapter empirically investigates to what ektmmsumers of eco-certified wood are driven by
self-interest, environmental, or altruistic coneerfhis is done by making use of a questionnaire,
which allows to establish distinct consumer prafile terms of demographics, attitudinal and
behavioral characteristics. Attitudes are compéetdieen these distinct profiles in different scergar

in order to uncover unconscious (self-centered)edsi for purchasing eco-certified wood.

On the supply-side of the market, eco-certificatibforest and wood products has become an
important tool to improve the producers’ environtaéperformance (Blackman and Naranjo 2012,
Jaung et al. 2016). Eco-certified producers mustpty with various sustainability guidelines which
are aimed towards more sustainable forest managd€mashore et al. 2006) As such, eco-
certification tackles deforestation and forest degtion while enhancing forest carbon stocks (FSC
2015). Deforestation and carbon stocks are twanéisselements in current discussions about climate
change. The human exploitation of forest area ausdor 9.51% of the global environmental
footprint in 2016. This is more than the footprfitbuilt-up land, fisheries or grazing land. Thelbzmn
footprint, for which deforestation and forest det@i@on are also partially responsible, even aceunt
for 59.51% of the global environmental footprintr(let al. 2016).

On the demand-side of the market, eco-certificagicdmemes assume that environmentally aware
consumers purchase sustainably produced goodswWAbed al. 2014) which are differentiated from
conventional products by their credence qualitye Tredence quality relates to the application of
environmental and socially responsible productitatfices throughout the production process.
Hence, credence goods are vertically differentiiedrocess attributes, and not by physical
characteristics (Ferraro and Kiss 2002, FerraroSinghson 2002, Groom and Palmer 2010, Dulleck
et al. 2011, Groom and Palmer 2014, Carlson antd?&2016, Brusselaers et al. 2017). Depending on
the species and circumstances (e.g. income), carsuare even willing to pay a price premium over
the conventional wood price as remuneration forctieelence qualities (Shoji et al. 2014). Producers
who aim to supply the environmentally aware consusegment therefore have an interest in

achieving certification and meeting the sustairigistandards (Agrawal et al. 2014).

Earlier research analyzed the impact of severgcfpsogical) consumer characteristitsn attitude
towards, and intention to buy, certified produtitsparticular, the emotional component of consumer

decision-making can increase certified consumpti@@rmeir and Verbeke 2006, Kang et al. 2013,

43 This includes protecting old growth forests, cowmisgy natural habitats, and encouraging local eyplent.
44 Characteristics taken into account by earlieraege environmental knowledge, familiarity with eabels,
subjective knowledge, pro-environmental self-idigcdtion, sense of personal responsibility, condern
negative environmental impacts of production, peemkconsumer effectiveness, gender, and education
(Vermeir and Verbeke 2006, Kang et al. 2013, Jastedll. 2016)
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negative consequences

Jonell et al. 2016). Some of these drivers haviadimidual-oriented focus. Examples are the
subjective norrf? and the consumer’s attitude towards eco-certif@musumption. Other drivers have
an altruistic, environment-oriented focus. Examplesthe respondents’ Perceived Consumer
Effectivenes® (PCE), adherence to the Dominant Social Paraldignthe New Environmental
Paradigm (NEP) (Dunlap et al. 2000, Dunlap and Mare 1984). The PCE measures to what extent
a person believes that his/her personal choicesiloote to a reduction in the environmental impaict
consumption. The Dominant Social Paradigm adhé&eesiew that humans are superior to other
species, mankind can unlimited extract resourges (tchnological) progress provides solutions for
environmental problems. In contrast, the NEP seagess measure of ‘endorsement of a “pro-
ecological” world view'. In addition to these atfites towards sustainable consumption, Aguilar and
Vlosky (2007) specifically linked trust in the déidate’s positive impact and income level to eco-

certified wood consumption (Aguilar and Vlosky 2007

This chapter acknowledges the usefulness of thmseepts as explanatory variables for the intention
to buy eco-certified wood and measures them throliglyuestionnaire. In addition, generic
information (gender, education, financial position),is gathered. Subsequently, the collected data is
used to establish distinct consumer segments. &sgrhent consists of consumers who are similar to
each other, and dissimilar to consumers in othgmsats (Vanhonacker et al. 2013). The segments

are formed using a two-step process combining tukizal and K-means segmentation.

Unlike previous research, the consumer profileatesolely used to investigate the uptake of
certified consumption. In addition, the questionagirobes for the respondents’ support for
government purchases of eco-certified wood in difiie scenarios. This policy is also known as Green
Public Procurement (GPP) (Edler et al. 2015). Ddpenon the scenario, the GPP entails negative
conseguences, such as increased prices or crowdirgf-private consumers (i.e. eco-certified wood
becomes unavailable for private consumption). Témgh of the different scenarios depends on
earlier research by Vermeir and Verbeke (2006)Amtunziata and Scarpato (2014). They described
how sustainable purchases might be hindered bygrighs or low perceived availability of the

sustainable products.

As such, this chapter investigates, for the fimtt to what extent altruistic, environment-oriehte
concerns are genuine drivers for eco-certified comion. If genuine, a high environmental concern
should not induce a preference for own consumpif@ustainable products instead of other

consumers’ consumption of sustainable productsoidtieally, the environmental impact of

45 The subjective norm indicates to what extent peégtl pressured by other people in their socigirenment
to perform or not perform a specific behavior (Bisim and Ajzen 1977).

46 To what extent a person believes that his/heropatschoices contribute to a reduction in the emvinental
impact of consumption (Ellen et al. 1991).

47 The view that humans are superior to other spegiaskind can unlimited extract resources, and
(technological) progress provides solutions foriemmental problems
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sustainable consumption is independent from thetityeof the consumer. Hence, a consumer with
high environmental concerns who purchases sustaipatducts will achieve exactly the same
environmental benefit compared to other consunferg’. governments) consumption of sustainable
products. However, it is not unimaginable that-getérest and individual concerns play a role when
comes to eco-certified consumption. A number oharg described how self-interest and individual
concerns act as obstacles to environmental beh@tiows and Jobber 2000, Kim 2011). In
contrast, this chapter checks whether self-interastpositively impact on consumer environmental

behavior (i.e. sustainable consumption to satigfgraonal need).

It is a valid and relevant assumption to consitlergovernment as a consumer who creates scarcity in
the certified wood market for three reasons. Fgsternments account for a considerable shareein th
final consumption of wood products. In the EU, gowveents, for example, account for 26.88% of

final wood consumption (EUROSTAT 2015). Second,egaments are increasingly taking
“environmental and sustainability criteria into aaat in addition to purely economic (i.e. price)

criteria when procuring goods and services” (Brlasss et al. 2017). Third, expert consultation
confirms that the certified wood supply would nomediately be able to meet the increased certified
demand if governments decide to solely purchaseeddied wood products (FSC International

2015). Recently, Brusselaers et al. (2017) alsortesi how GPP can increase the price of certified

wood and subsequently reduce private certified wamsumption.

This chapter shows that support for GPP decredgaificantly once the policy entails negative
conseqguences. The loss of support appears to lize@lgscorrelated to environmental concern
(measured as a score on the NEP). This contesssnterity of the ecological concern and suggests
self-interest might be more important than previpegpected. These insights are important for all
stakeholders who aim to promote the private consiompf eco-certified wood. These stakeholders
include governments, since GPP aims to foster tivatp consumption of environmentally-
sustainable goods by reducing the transaction émstdapting to new products and stimulating the
uptake of innovatiorté (Edler et al. 2015, Schaltegger et al. 2014).

The remainder of this chapter is structured ag¥el The second part describes the applied methods.
Part three presents some descriptive statistios frianalyzing the impact of consumer involvement,
PCE, the consumers’ subjective norms, knowledgbaeafabels and demographic characteristics.
Subsequently, the different scenarios are comgarerer to check the impact of a perceived
decreasing availability due to government purchaad four discusses the results, while part five

ends with a conclusion.

48 E.g.: Once the consumption of sustainable procamt®emes more common, this will decrease the reduir
effort and cost related to the information search.
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2. Data collection and methods

2.1. Study design and subjects

This research uses cross-sectional survey datctadl through questionnaires in May 2016 and
January 2017 in Belgium (Appendix J). The study@amonsists of 274 young Belgian adults
following higher education. The selection of thigsific population is based on the threefold ratlen
by Vermeir and Verbeke (2006). First, the selectba uniform group rules out possible interference
from classical socio-demographic variables (e.g, agwome, social class) which are proven to impact
on attitude and behavioral intentions with regdaodsustainable consumption. Second, young adults
are the most important consumers for the nextdeadfury. According to Vermeir and Verbeke (2006)
it is likely that they will take their habits intbeir older age, which provides policy makers with
“ample possibilities to create sustainable consiongiabits within this population” in the future.
Third, this chapter assumes that higher educatadg/adults have an awareness of the concept of
sustainability. The respondents’ environmental awass is a prerequisite for this research, as
unaware respondents are likely to have non-exigtititides and behavioral intentions. This would

not allow the segmentation of the respondents.

The awareness among the respondents is not elyptioeecked. However two elements ensure
sufficient compliance to the precondition. Firdt g the respondents are enrolled in a Bachelor
program at Ghent University. They either attendedrabination of courses in ‘Ecology’ and ‘Ethics’,
or they attended a combination of courses in ‘EgpldEconomics’, and ‘Sustainable production
processes’. All of those courses address the coontspstainability. In addition, Ghent University
annually gauges for the perceived quality of itsadional services through a questionnaire. At this
occasion, over 80% of the responding studentsatelithat the concept of sustainability is suffitign

present in the University’s educational program.

On the downside of this sampling approach, thipthés findings mainly apply to the sample’s
characteristics and generalization remains specelatherefore, this research’s results remain
speculative and must not be used for extrapolafmonsumption in the long run. This limitation is
further discussed in section ‘5. Limitations’. Tal3-1 presents some overall socio-demographic

characteristics of the sample.
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Table 3-1: Socio-demographic characteristics ofstmaple (n=274)

Socio-demographic characteristics % of total
Gender

Male 51
Female 49
Age Group 18 — 22, higher educated 100
Financial situation

Below average & Average 39
Above average 48
Wealthy 13
Living environment

Rural 33
Urban 67
Purchasing responsibility in family

Main responsibility 9
Shared responsibility 33
Someone else has more responsibility 58

2.2. Questionnaire and scales

The questionnaire comprises three parts (Appendikhe first part measures the respondents’
environmental attitudes using the 15-item versibtihe NEP scale by Hawcroft and Milfont (2010).

In addition, the final four questions of this fipsirt gauges to what extent the respondents’ eetiest
their personal choices contribute to a reductioiéenvironmental impact of consumption. This is
done by applying the 4-item Perceived Consumerciffeness (PCE) measurement, as described by
Ellen et al. (1991) and Lee and Holden (1999). dchsthe Both the NEP and PCE are considered as

altruistic, environment-oriented drivers of sustdile consumption.

The second part questions knowledge on, and atitmdards forests, sustainable forest management,
and sustainable wood production. The questionfiiastepresents some information on the

contribution of deforestation and forest managerntegtobal CQ emissions. Subsequently, the
questionnaire checks whether the respondents aneaf/the existence of the FSC and PEFC
certification schemes (the accompanying logos \atse presented). FSC and PEFC are the most
important certification schemes in terms of voluaine certified forest area, both in Belgium and at
global level (Yamamoto et al. 2014). Further quesiprobed the respondents’ attitudes towards the
purchase of certified wood. This is done by comimiriomponents of both experimental and
instrumental nature, as described by Ajzen (1924¢h component is measured on a 5-point semantic
differential scale. The antonyms used were ‘harméusus beneficial, ‘advantageous versus

disadvantageous’, ‘good versus bad’, ‘worthlesswgwraluable’, ‘enjoyable versus unenjoyable’. In

49 ESC = Forest Stewardship Council, PEFC = PrografomEndorsement of Forest Certification Schemes.
However, the abbreviations are most often usedarkeating campaigns for both certification schenaesl in
the visible certificate.
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line with the stipulations by Ajzen (1991), partotwrobes for the subjective norm to purchase eco-
certified wood products. This analyses to what mexfee respondents’ social environment is likely to
influence them to opt for eco-certified productieTikelihood is measured on a 5-point intervalesca
varying from ‘not likely’ to ‘very likely’. The so@l groups taken into account were ‘people who are
important to me’, ‘people whose opinion | valudtieénds’, ‘family’, ‘people who affect my
purchasing decisions’. This indicates to what expemple feel pressured to perform, or not perfam,
specific behavior (Ajzen 1991, Fishbein and Ajz&i@1).

Subsequently, respondents had to indicate to wtahethey intend to buy eco-certified wood
products in the future (5-point scale from ‘comelgtdisagree’ to ‘completely agree’) and to what
extent they believe the eco-certificates indeetbguforest management and wood production (5-
point scale from ‘not sure at all’ to ‘very surelyust in the eco-certification scheme’s impact is
probed twice for each separate aspect (social,oecianand environmental) upon which the eco-
certificates aim to impact. Pappila (2013) and YXaoten et al. (2005) described the importance of
trust when it comes to eco-certification of woaufadct, wood operators often opt for eco-certifimat
because this is an indicator of trustworthinessd®wet al. 2006). The followed procedure to

transform the questions’ results into scales itharrexplained in Appendix K.

At the end of part two, the respondents had tacatdito what extent they support their government
purchasing eco-certified wood, instead of converdiavood, in different scenarios. This type of
government policy is called Green Public Procuren@&®P). The level of support is measured on a
5-point scale ranging from a non-supportive positima very supportive position, with a neutral
position in between. In the first scenario, thepaeglents had to indicate whether they support GPP
when this policy had no consequence for their peiveood consumption. In the second and third
scenario, GPP entailed negative consequencescteghethe unavailability of eco-certified wood

(crowding-out of private consumers) and increageregor eco-certified wood.

The third part of the questionnaire collected infation on the socio-demographic characteristics of
the respondents. This included gender, age, eduncdithancial situation, living environment, and

purchasing responsibility in the family. A summaiffythese characteristics is presented in Table 3-1.

2.3. Consumer segmentation

This research applies segmentation analysis irr dodeparate the respondents into different groups
based on their characteristics. The segmentatimreps aims for a high degree of similarity among

respondents within a segment, and a high degrdissimilarity between the segments.

The reason to apply segmentation analysis is twofalst, this research aims to check whether the

identified determinants of sustainable consumpdiso apply to wood consumption. Those
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explanatory variables are the respondents’ enviestah concern, PCE, subjective norm, and attitude
towards eco-certified purchases. In addition, thigpter also takes explanatory variables into adcou
which specifically link to eco-certified wood comsption: trust in the certificate’s positive impactd
income level (Aguilar and Vlosky 2007) in addititmthe socio-demographic variables. The
segmentation analysis is conducted by making usieeafespondents’ score for these explanatory
variables, on the condition that these variablgsiicantly impact on the intention to buy eco-
certified wood. The latter is checked using Ordyriagast Squares (OLS) regression analysis and
analysis of the Pearson correlation coefficienisHtlows us to check for the presence of segments
with a significantly different intention to buy ecertified wood. Second, the consumer segmentation
provides a solid framework for the comparison tifuedes by different consumer types towards

government purchases of eco-certified wood (giyeatsic scenarios).

Segmentation analysis is only useful if the segat@n process is sufficiently efficient to resuit i
stable segment solutions. This chapter appliesathestep procedure, as described by Yedla et al.
(2010). The first step consists of hierarchicalhsegtation in order to determine the optimal number
of segments, and the position of each segmentsadnThe second step introduces those centroids
as the initial points for a K-means segmentatidre guality of this solution is double-checked by
analysis of the within group sum of squares forrgmilting number of segments. Finally, ANOVA

must indicate significantly different attitudesatvaracteristics between the segments.

3. Results

3.1. Descriptive statistics and construct validity

Table 3-2 presents information on the reliabilityte constructs applied in this research. Each
construct appears to be sufficiently reliable vi@ttonbach’s Alpha above 0.60. The high mean score
(3.75) for the ‘environmental concern’ construatigates that this research’s sample inclines to the
NEP. The sample displays a high environmental aond¢¢ence, they are more inclined towards the
NEP instead of the Dominant Social Paradigm. Hetlngesample does not believe that humans are
superior to other species, the Earth provides utdthresources for humans, and that progress is an

inherent part of human history (Allaby and Park 201

The score on the PCE is close to the neutral posgion the 5-point scale. The higher standard
deviation for the PCE indicates that both consumérs believe, and consumers who do not believe
that their individual behavior contributes to tlodusion of the environmental problem are present in
this study sample. The sample also displays aipesittitude towards the consumption of eco-
certified wood'. Hence they value, and enjoy tljset of purchase. The mean score for the subjective

norm is slightly lower, but nevertheless remairsgnificantly — above the neutral score 3 (accaydin
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to an ANOVA test). Hence, people in the respondemsgironment are inclined to purchase eco-
certified wood or believe that this type of constimpis the right thing to do. This could presstire
respondents into copying their behavior. Finaliy tmean score for confidence in the eco-certificati
schemes is significantly lower than 3 (accordingicANOVA test). The respondents tend not to
believe the claims that the eco-certification scegm@nsure social, economic, and environmental

sustainability in forest management and wood prisdnc

Table 3-2: Construct reliability test: Cronbach’ipia

Construct Number of Cronbach’ Mean Standard
items s Alpha Deviation
Environmental concern 12 0.68 375 0.39
Perceived consumer effectiveness 3 0.67 83.03 0.84
Attitude towards eco-certified purchases 5 0.79 8%8.9 0.54
Subjective norm 5 0.75 3.87 0.53
Confidence in eco-certification schemes 6 0.70 .88 0.61

NOTE.- All constructs are measured on a 5-pointesaéth a maximum score of 5 and minimum score.of 1
abcdgeores in a column with different superscriptssagaificantly different (p<0.05), tested using AN@ with Tukey post

hoc tests.

Table 3-3 presents the respondents’ intentionsiyoeloo-certified wood in future. The mean of 3.68 i
significantly higher than the neutral score of BisTindicates that a considerable proportion of the
respondents are interested in purchasing ecoiedrtifood. Even more respondents believe that
governments should solely purchase eco-certifieddrfmean 3.79). However, this preference for
governments purchasing eco-certified wood decresigagicantly when this makes eco-certified

wood unavailable or more expensive (respective rseare of 3.27 and 3.18).

Table 3-3: Intention to buy eco-certified wood attitude towards government purchases of eco-iggttifood

Agreement with statement Mean Standard
deviation

“In the future, | will buy eco-certified wood prodis” 3.58 0.79

“Governments should solely purchase eco-certifieddi 3.7% 0.80

“Governments should solely purchase eco-certifieddy even if this  3.27 0.89

implies that no eco-certified wood is available fioy personal

consumption”

“Governments should solely purchase eco-certifieddy even if this  3.18 0.85

implies that the price of eco-certified wood inges’
NOTE.- All constructs are measured on a 5-pointes@nging from ‘completely disagree’ to ‘complgtelgree’.
‘completely disagree’ obtains a score of 1, ‘cortglieagree’ obtains the maximum score of 5, whileutral’ obtains the
center score 3.
abcdScores in a column with different superscriptssageificantly different (p<0.05), tested using AN® with Tukey post
hoc tests.

3.2. Consumer segmentation

This chapter’s literature review identified envine@ntal concern, PCE, subjective norm, and attitude
towards eco-certified purchases as drivers forasusble consumption. This chapter first applies OLS

regression in order to check whether the varialblésed determine the intention to buy eco-certified
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wood® (Table 3-4). Note that also the significance @f $ocio-demographic variables was first
checked. However, this test did not reveal anyiggmt impact on the intention to buy eco-certiffie

wood (full output is presented in Appendix D).

In theory, it is more appropriate to apply ordilwagistic regression on an ordered discrete depdnden
variable. However, in consumer research, it is compractice to consider a 5-point scale as
continuous. For this reason, and reason of compsdbitity of the model’s coefficients, this paper
adheres the OLS approach. The results are croskeadhbowever by (the statistically more
appropriate) ordinal logistic regression (Appendjx The results for the ordinal logistic regression
are in line with the initial OLS’s findings whichrqvides additional justification for the applied SL

approach.

Table 3-4: Estimation results of OLS regressiompéhelent variable is the intention to buy eco-dedifvood)

Variable Estimated coefficient p-value
Intercept -0.99 0.076
Perceived consumer effectiveness -0.01 0.90
Environmental concern 0.46 *** 3.5%4%
Subjective norm 0.40 *** 1.81%
Attitude towards eco-certified purchases 0.40 *** .0Deb

NOTE.- * Statistical significance at p < 0.05, *taffistical significance at p < 0.01, *** Statistlczignificance at p < 0.001.

The regression analysis demonstrates a signifarahpositive impact for environmental concern,
subjective norm, and attitude towards eco-certifiecthases. The explanatory variables can
potentially be correlated with each other. To avuidticollinearity problems, this chapter calcuthte
the Pearson correlation coefficients for each coatin of explanatory variables in the model. No
correlation above 0.3 is observed. In addition,rtioelel is rerun with the exclusion of previously
significant explanatory variables. In none of thses, does PCE turn into a significant explanatory
variable. Finally, the Variance Inflation Factoriso calculated for each explanatory variable, but
those scores do not exceed 10. This indicatesthatulticollinearity problems endanger the
efficiency of the OLS regression model and thatR&E does not seem to impact on the intention to

buy. For this reason, PCE is excluded as an inpidale in the subsequent segmentation analysis.

During the first step of the segmentation procedhierarchical segmentation of the respondents is
based on the three remaining input variables. f@sglts in an optimal number of four segments. The
segments are acceptable as they are differené timplut variables and have a meaningful size
(Malhotra and Birks 2007).

Subsequently, K-means segmentation is applieduosegments while the initial points of the K-

means segments are set at the centroids of therthesally determined segments. Table 3-5 presents

50 The questionnaire only gauged for the intentiobuy eco-certified wood, it does not measure amgit or
adaption of eco-certified wood purchases. Thos¢haréwo remaining possible attitudes towards sustde
consumption, as identified by Fishbein and Ajze3i7().
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the mean scores for each segment on the inputolesizand other variables for which significant

differences between the segments are detected ABIGY A and Tukey post hoc.

Concerning the input variables, segment A hasrafgigntly higher mean score than all other
segments. The only exception is segment B’s saorefvironmental concern’, but the means for
both segments do not differ significantly. Henagraent A's members face the strongest incentives
for sustainable consumption. As a consequence,esgiginis the most voluntaristic and demonstrates
a significantly higher intention to buy eco-cegiiwood than all the other segments. Noteworthy is
segment A’s fairly high mean PCE (significantly imég than segments C and D, and significantly
above the neutral score 3). The PCE was not sigmifiin the OLS regression, but the most
voluntaristic segment’s members do believe that ffersonal choices and actions can help to address
the sustainability problems in forest managemedtvamod production. In addition, they are the least
pessimistic when it comes to confidence in the @atification schemes’ sustainability impact (mean
score does not significantly differ from the nelasition 3). Finally, 57.33% of segment A’s

members are female.

Segment B is most similar to segment A. It hasraparable mean score for ‘environmental concern’
and also the mean score for ‘attitude towards ectfied purchases’ is high (albeit significantly
below segment A’s mean score). However, comparsdgment A, segment B's mean score for the
subjective norm is much lower. This results in @amintention to buy which ranks second. No other

significant differences can be found between seg¢sn&mand B.

Segments C and D are also comparable for a nunhlogoud variables. No significant differences are
detected for their mean scores for ‘environmentakern’ and ‘attitude towards eco-certified
purchases’. Both segments significantly score Idaethese variables compared to segments A and
B. The main difference between segments C andtiieis mean score for the ‘subjective norm’.
While segment C is characterized by the, overadlpad highest subjective norm, segment D has the
lowest subjective norm. Consequently, the intentmhuy for segment C ranks third, while segment
D’s intention to buy ranks fourth. For both segnseitand D, the PCE and confidence in the eco-
certification schemes is significantly lower tham fhe two other segments and below the neutral
position 3. This implies that members of those sagmdo not believe their personal choices and
actions, nor the certification schemes, contrilbotaddressing the sustainability problems in forest
management and wood production. Finally, the se¢gneith the lowest scores for the input
variables, segments C and D, consist of more rhale female members, although no significant

differences are observed for the gender ratio.
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Table 3-5: Mean score for the input variables pgnsent after K-means segmentation (initial poirsetshupon
hierarchical segmentation)

Segment A: Segment B: Segment C: Segment D:
Voluntaristic Voluntaristic Poor drivers & Poor drivers

& Subjective Subjective

norm norm
Segment size 75 87 72 38
Input variables
Environmental concern (mean) 389 3.954 3.46° 3.558
Subjective norm (mean) 3.60 3.03¢ 3.338 2.36°
Attitude towards eco-certified 4.65% 3.938 3.55¢ 3.61¢

purchases (mean)

Intentional behavior

Intention to buy eco-certified wood in4.00# 3.698 3.35¢ 2.92P
future (mean)

Other scales

Perceived Consumer Effectiveness 3.30% 3.21A 2.758 2.648
(mean)
Confidence in eco-certification 3.024 2.93A 2.784 2.658

impact (mean)

Socio-demographic variables
Gender (percentage of female 57.33% 50.57% 44.44% 36.84 %
respondents)
NOTE.- All variables except Gender are measured five-point scale: 1=low score, 5=high score.
abcdScores in a row with different superscripts agmisicantly different (p<0.05), tested using ANOW#th Tukey post
hoc tests. Variables which do not significantlyfelifoetween segments are financial status, livimgrenment, purchasing
responsibility, knowledge of the certification sofes, and age.

3.3. Scenarios

This part investigates support by the differentnsemgts for government purchases of eco-certified
wood — GPP — in different scenarios. The resutpaesented in Table 3-6. In the first scenarid? GP
entails no consequences for private consumptiothisncase, support for GPP appears to be
correlated to the intention to buy eco-certifiedodoThe two segments with the highest intention to
buy eco-certified wood (segments A and B) are siigoificantly more supportive towards GPP
compared to the two segments with the lowest ifdanb buy eco-certified wood (C and D). Note
that the level of support for GPP in this scenariabove, or equal to, the intention to buy eco-
certified wood for all segments. For segments B@nthe level of support for GPP is even

significantly higher than their own intention toybecco-certified wood.

The segments with a high intention to buy eco-iediwood are more supportive towards GPP.
Therefore, this analysis applies OLS regressiamder to check whether the segmentation’s input
variables, again including PCE, are useful explanyatariables for the level of support. The resaoits
this analysis are presented in Appendix E. Thel lefseupport for GPP is positively related to
environmental concern and attitude towards ecafieettvood. A high level of environmental

concern and a positive attitude towards eco-cedifiurchases also provide a basis for supporting
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GPP. The PCE does not impact on the level of stufpoGPP. This is apparent since a person might
consider his personal consumption decisions adevaat, but in contrast perceive government
purchases more considerable in volume. Nor doesubjective norm impact on the level of support.
This is more straightforward since the subjectigenmrepresents a perceived pressure to perform, or
not perform, a specific behavior. In this contélg behavior by the government is irrelevant anesdo

not impact a person’s individual situation.

The support for GPP significantly decreases whianpblicy reduces the availability of eco-certified
wood, or increases the eco-certified wood pricescienario 2 (crowding-out private consumers), each
segment’s support for GPP decreased comparednarszed. As a consequence, nho segment has a
significantly different mean score for GPP suppddnce, the positive stance of the most supportive
segments A and B disappears when eco-certified wweodmes unavailable for their private
consumption. This suggests that the decrease posiupetween the first and second scenario was
greater for the segments that were initially modtivor of GPP (segments A and B). ANOVA with
Tukey post hoc tests confirm this observation wifiendecrease in support by segments A and B is
compared to the loss of support by D, but not corghéo segment C (Table 3-6). Finally, the level of
support by segments C and D no longer differs Baamitly from the neutral score 3. Hence, these
segments do not have a distinctive positive stémwards GPP in scenario 2.

Table 3-6: support for GPP, per segment and seenari

Segment A: Segment B: Segment C: Segment D:
Voluntaristic Voluntaristic Poor drivers & Poor drivers

& Subjective Subjective

norm norm
Scenarios
Scenario 1: “governments should ~ 4.00% 3.94A 3.588 3.398
solely purchase eco-certified wood”
Scenario 2: “ldem — no eco-certified 3.4 3.26 3.19 3.13
wood available for private
consumption”
Scenario 3: “ldem — price of eco- 3.29 3.15 3.20 2.94
certified wood increases”
Decrease of support
Scenario 2 0.60 0.68% 0.394 0.26"
Scenario 3 0.7% 0.794 0.38" 0.48%

NOTE.- All variables except are measured on a fig@t scale: 1=no support, 5=high support.

The findings for scenario 3 (the price of eco-¢exdi wood increases due to GPP) are exactly thesam
except for the significant differences in the daseein support among the segments. The only
significant difference is observed between segmBreiad C. Nevertheless, the segments that were
most supportive towards GPP in scenario 1 agaieréqqce the biggest decrease in support. OLS
regression is also applied to analyze whether suitlee segments’ characteristics impact on the
decrease in support for GPP. Only environmentateonis significantly and positively related to the

size of the decrease in support.
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4. Discussion

4.1. Perceived Consumer Effectiveness does not drive intentional behavior

Although the segment with the highest intentiobuy eco-certified wood also has a high PCE, the
OLS regression analysis demonstrated that the nelsmbs’ PCE does not significantly drive their
intention to buy eco-certified wood. This is an afgmt outcome as earlier research unambiguously
identifies PCE as motivation for sustainable consion of other commodities (Vermeir and Verbeke
2006, Kang et al. 2013).

This chapter claims that the absence of PCE awerdor sustainable wood consumption stems from
the low frequency of wood purchases. The wood aopsion frequency is not measured in the
guestionnaire, but it is reasonable to assumeptinaite consumers only rarely purchase wood. For
this reason, the perceived environmental impagriohte wood consumption might be rather small. A
low PCE obviously results in a low attitude-behaworrelation (Berger and Corbin 1992). However,
the standard PCE estimation technique by Elleh ¢1291) and Lee and Holden (1999) is applied in
this research, without specific reference to wddds technique does not refer to any particular
product or commodity. Hence, this research mightibdered by a discrepancy between the
respondents’ general PCE and their PCE specifigaliglation to wood consumption. This finding

advocates for commodity- or product-specific estiomaof a respondent’s PCE.

Finally, it must be noted that the low frequencywdiod purchases in this specific sample can be
linked to the young age of respondents and themaganying low purchasing responsibilities.
Nevertheless, 42% of the respondents have mainaved purchasing responsibilities in their family,
and this responsibility was not found significastexplanatory variable for the intention to buy

sustainable wood.

4.2. Public support for GPP

Public support is essential for any type of goveentpolicy. The segmentation analysis demonstrated
that the support for GPP without negative consecg®(scenario 1) appears to be higher for the
segments with a high intention to buy eco-certifibd. Subsequent analysis of the Pearson
correlation coefficient and OLS regression analgsisionstrates that the subjective norm does not
significantly explain the level of support for GR#ile it does drive the intention to buy eco-dest
wood. This insight directly links to the conceptrmation of the subjective norm itself. The subjeeti
norm indicates to what extent people feel presshygokople in their social environment to perform,

or not perform, a specific behavior (Ajzen 1991pn€umption of eco-certified wood relieves the
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private consumer from this pressure. In this cantie behavior of the government is irrelevant. A

high score for the subjective norm does not traestdao increased support for GPP.

In contrast, environmental concern (measured bgtbee on the NEP) and attitude towards eco-
certification are positively related to support @PP. Hence, these attitudes are a motivation to
sustain individual consumption patterns, and siamgbusly create the expectancy for other
consumers (and governments) to sustain their cootsomm Building support for GPP policy can focus
on the environmental concern of private consunigréor example increasing awareness of the
environmental benefits of eco-certified wood congtiom. This claim especially holds since the
segments with a higher intention to buy also dernatesd a higher trust in the impact of eco-

certification.

4.3. Decreasing support for GPP as an indicator for self-interest

GPP without negative consequences receives ampi®dby private consumers. Once negative
consequences arise, this support decreases saificAt present, the risk of these negative
consequences is limited. However, expert consattatonfirms that the supply of eco-certified wood
would not be able to meet demand if government&ldeo purchase solely eco-certified wood
products (FSC International 2015). In addition, @tka2 described how GPP can increase the demand
for, and consequently the price of certified wolddnce, the negative consequences are not

unrealistic.

The segments with the highest intention to buy aatified wood are more averse towards GPP if it
entails negative consequences. At first sight,ith&gstraightforward conclusion as those segments
probably attribute most utility to eco-certifiedrphases and hence would lose the most due to
negative consequences. However, this contradigsbthe main drivers of eco-certified wood
consumption: environmental concern. FurthermoreS @gression analysis even finds that
environmental concern is the only significant expl@ry variable for the loss of support. Resporglent
with a high environmental concern demonstrate héri¢pss of support for GPP when negative
consequences occur. Theoretically, from an enviertal point of view, the identity of the consumer
(government or private consumer) does not chargertiiironmental benefit of eco-certification.
Hence, consumers with purely environmental drivershe choice of eco-certified wood should not

be disappointed when governments purchase the margaico-certified wood instead of them.

The opposite is observed however. This can be mqudy the concept of involvement, or perceived
personal importance. Involvement occurs when aaabbijs important to the self because it addresses
important values and goals in peoples’ life” (Veinand Verbeke 2006). In this case, people with a
high environmental concern are highly involved anakst cognitive effort in the decision-making

process which leads to the consumption of ecofimattivood. The cognitive effort results in lengthie
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decision making processes, extensive informatiancke formation of beliefs, attitudes and intengion
and, most importantly, the behavioral outcome atpasing a product which meets their values
(Beharrell and Denison 1995, Jager 2000, Vermalrn\érbeke 2006). Not being able to purchase the
eco-certified wood in this case is a deceptionsFhiggests that the distinction between internal,
person-oriented drivers (e.g. subjective norm), e@mdronment-oriented drivers (e.g. environmental
concern) for eco-certified wood consumption migbit imold. The NEP probes for the respondent’s
altruistic concern for an external factor (i.e. @mvironment) but it also captures an element Ibf se
interest. The respondents with a high environmexgatern favor their personal consumption over
government purchases. Hence, personal interest tmégh more important driver for eco-certified

consumption than previously assumed.

The importance of self-interest as driver for eedified consumption is also suggested by the
observation that albeit confidence in forest eadHieation is low, consumers tend to have a pusiti
attitude towards, and intention to buy eco-cedifieood products. Table 3-2 displays a mean level of
confidence of 2.88. This represents a negativecstas it is significantly below the neutral scof@ o
according to a one sample t-test. However, theud#itowards eco-certified purchases is highly
positive (3.98, not significantly different frometlexplicitly positive score of 4). Albeit the perced
limited effect of eco-certification, consumers agpkeighly interested in eco-certified purchasessTh
does not provide irrefutable evidence for, buteastsuggests the presence of self-interest ag doive
eco-certified purchases. Alternatively, consumersltave a positive attitude towards eco-certified
purchases because they believe they support thefdeco-certification. As such, they might improve

the functioning of the eco-certification schemethia long run.

Note that this research opts for segmentation arsabgecause its results are interesting tools for
stakeholders that aim to reach out to the consurhlensever, also MANOVA would have been an
appropriate type of analysis to investigate thedaotpf the different variables on the intentiorbty
and changes in the level of support for GPP. AppeRgresents the results of the MANOVA test for
the impact on loss of support and intention to Aithe MANOVA's results confirm the results of the

segmentation analysis.

4.4, Leverage effect of GPP

GPP aims to foster the consumption of environmbmnsaistainable goods by reducing the transaction
costs for adapting to new products and stimulatweguptake of innovations (Edler et al. 2015,
Schaltegger et al. 2014). This chapter’'s segmemtainalysis contributes by making this a realistic
ambition. The findings provide a better understagdif consumers’ attitudes and behavior towards

eco-certified wood consumption. These insightslimnsed in the development of a communication

66



Drivers for intention to buy eco-certified wood and support for Green Public Procurement with
negative consequences

strategy for the different segments in order tooeinage them to opt for eco-certified wood

consumption.

The intention to buy eco-certified wood is explair®y the consumer’s attitude towards eco-certified
purchases, subjective norm, and environmental eonkkence, comparable to building support for
GPP, governments should pay adequate attentidre tertvironmental concern of private consumers.
Higher environmental concern encourages consurnényést cognitive effort and to undertake
extensive information search (Jager 2000). Undsrr#ttionale, reducing the transaction costs for
seeking information, for example, could stimulatigte consumption of eco-certified wood. Related
to this issue, the lack of trust in the eco-caxdifion schemes probably also obstructs the uptiake o
eco-certified wood consumption. As described bypgHag2013), trust is essential in wood eco-
certification.

Together with the subjective norm, this could aeemself-reinforcing upward cycle. More
environmentally concerned consumers in an individwnvironment could increase this person’s
subjective norm and again encourage eco-certifiednases, etc. This leverage effect can only
manifest itself when there is sufficient eco-cetifwood supply. GPP’s negative consequences, such
as reduced availability and increasing prices cpudyent the uptake of eco-certified wood

consumption and reduce support for GPP.

5. Limitations

This research probes for the intention to buy esntified wood in future, but does not explicitly
mentions a specific price. In theory, this is netessary because it is not this chapter’s interition
estimate a demand function. A demand function des€a consumer’s actual behavior, while this
research probes for the intention. The theory ahpéd behavior by Ajzen (1991) clearly
distinguishes between intention and behavior akd@eledges that, in future, discrepancy can arise
between measured intention and performed behaMa possible explanations for this discrepancy
are numerous, and include for example the respaisdeture income. It is a deliberate choice to
probe for intention instead of behavior. Researckhe respondents’ actual behavior requires a more
extensive questionnaire, including for example ca@xperiments leading to — for example —
Structural Equation Models. However, this approaanore demanding and time-consuming for the
respondents and can result in high drop-out ratemg the respondents. In case of high drop-out
rates, it is likely that the less interested constanfwith the lowest intention to buy eco-certified
wood) drop-out first. This creates the risk of Eston bias, as data would be missing for the grofu

non-motivated consumers.

A second limitation relates to the sampling apphoddis approach results in an interesting and

relevant sample, but on the downside the samptehals very specific characteristics. A number of
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issues impede generalization of the research’snfgsd First, all respondents are following higher
education. So, they are more likely to end up ettgher income categories. This creates a bias but
simultaneously also adds an interesting featutbastudy sample since income level is positively
linked to owning a house (instead of renting) (Kamd Quigley 1972). This assumption also holds in
the Flemish region in Belgium (Vlaamse woonraadl20Mouseholds owning a house are in charge
of investments in their house and property, and tieed to decide more frequently on wood

purchases compared to households which rent a house

Second, the sample’s young age impedes generafiz&lie to the young average age, only 42% of
the respondents has main or shared purchasingngbpity in their respective families. This create
a hypothetical bias, as the remaining 58% of tepardents is not considerably involved in
consumption decisions and thus provided hypotHeditswers to the questionnaire’s questions.
Nevertheless this study advocates that the selsat®gle remains sufficiently interesting due to the

importance of the sample in future.

Finally, one could also argue whether the respaisdeave sufficient insights in the functioning bét
wood market in order to correctly assess the diffescenario’s. The respondents received some brief
information on the concept of eco-certificationt tius for example possible that they cannot lin&
increased demand by governments to increased pNoedas it been explicitly explained that eco-

certified consumption could stimulate eco-certifidduction.

6. Conclusion

Traditionally, the intention to buy sustainablegwots is explained by a consumer’s level of
environmental concern, PCE, subjective norm, atitidé towards eco-certified purchases. This
chapter uses these drivers as input variablesamdined hierarchical and K-means segmentation
analysis in order to investigate two main issu@st Bf all, this analysis allows us to check whesth
these drivers also apply to the case of eco-cedtiftood consumption. The PCE turned out to be the
only standard driver for sustainable consumptioicividoes not significantly impact on eco-certified
wood consumption. This is explained by the low @reracy of wood purchases, which potentially
results in a low PCE for wood, compared to the mesbgeneral PCE (unrelated to a type of

commodity).

Second, the segmentation analysis allows a thormygistigation of the support for GPP in different
scenarios. GPP without negative consequences esijgyort by consumers with high environmental
concern and a positive attitude towards eco-cedifionsumption. However, support for GPP
decreases significantly when GPP entails negatwsequences. It is particularly consumers with
high environmental concern who demonstrate a ldrgp in support. This stems from the high level

of involvement for these consumers. The high lev@hvolvement results in the investment of
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cognitive effort in the decision process towardstaimable consumption. If this type of consumer
cannot acquire eco-certified wood, this resultsigh levels of disappointment (and explains the
considerable loss of support). As such, this aimlyses the measured loss of support as a proxy
indicator for the self-centered driver for eco-ded consumption. In contrast to earlier findingss
indicates that self-interest might be a more imgardriver for eco-certification compared to more

altruistic drivers.

Finally, this research describes a potential paghinam GPP to increased eco-certified private
consumption. Highly involved consumers invest timel cognitive effort in the decision process for
consumption. This entails some transaction costaelring the transaction costs relating to this
decision process, for example, for information segkcould facilitate eco-certified wood
consumption. In relation to these issues, this @ragbserved a lack of trust in the positive impafct
eco-certification. A higher involvement, trust asvironmental concern, in combination with
subjective norms, could result in a self-reinfogcirpward cycle of increased eco-certified

consumption.
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Chapter 4. Implementation of the EU-Cameroon
Voluntary Partnership Agreement: trade distortion,

rent-seeking and anticipative behavior

Abstract. This chapter empirically investigates the impddhe implementation process for the
Voluntary Partnership Agreement (VPA) in Cameroartlte volume of exported wood from
Cameroon to the European Union (EU). This is aaddwy applying time series analysis, change
point detection, and vector autoregression withgexous variables. No previous research has
guantitatively analyzed the long-term impact of \&@n traded wood. Two major conclusions are
drawn. First, the VPA, and accompanying improveggogovernance, negatively impacted on the
wood volume exported from Cameroon when it came fiotce (December 2011). However, wood
extraction in Cameroon’s neighboring countrieseased as operators can still economically benefit
from less stringent environmental standards ingloesintries. Second, this chapter observes
anticipative behavior before the VPA came into @ff®uring the negotiations, exports decreased due
to redirection of the trade flows, and uncertaciypcerning the outcome of the negotiations.
However, during the months before the VPA came fiotoe, wood exports sharply increased. This is
explained by rent-seeking behavior by operators wished to benefit from the less stringent trade

conditions, whilst they lasted.

Context: In addition to signaling preferences as a consy@eapter 2 and Chapter 3), governments
can formalize sustainability standards to produrciiolegislation. This chapter empirically
investigates the impact of the mandatory legaksification through Voluntary Partnership

Agreements.

Based on:

Brusselaers, J., Buysse, J. (2017). ‘Implementatfahe EU-Cameroon Voluntary Partnership
Agreement: trade distortion, rent-seeking and gtive behavior’. Submitted in March and

currently in review process Reviewof Environmental Economics & Policy
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1. Introduction

This chapter empirically investigates the impacdtheaf implementation process for the Voluntary
Partnership Agreement (VPA) in Cameroon on themelwf wood exported from Cameroon to the
European Union (EU) using time series analysisngbaoint detection, and vector autoregression

with exogenous variables.

VPAs, together with the EU’s Timber Regulation (ER)Tare the two main elements in the EU’s
Forest Law Enforcement, Governance and Trade A&lan (FLEGT) (Lesniewska and McDermott
2014). This action plan ‘focuses on the wood trawié enforcement of forest laws and regulation as a
way to combat illegal logging’ and improve foreswvgrnance at global level (Tegegne et al. 2017).
Since 2013, the EUTR has required a due diligepstes (DDS) for the legality of imported wood

and wood products (Leipold 2016). This is intentiedrevent the placement of illegal wood
(products) on the EU-market. Since the wood opesdiear the cost of this DDS, these more stringent

requirements could create a trade barrier (Xu 2000)

While the EUTR prohibits the placement of illegadad on the EU-market, VPAs help wood-
producing countries to ensure that the wood pradiney export to the EU are legal. A VPA is a
‘legally binding trade agreement between the EUamaod-producing country outside the EU’
(European Commission 2017d). These agreements nerdgality licensing with multi-stakeholder
processes that address underlying problems of forest goveradLesniewska and McDermott 2014).
A country can only award FLEGT legality licensestsooperators on the precondition of an EU-
approved legality assurance system. FLEGT licenpedators gain automatic access to the EU
market (Carodenuto and Cerutti 2014) and avoidttsts relating to DDS. By granting automatic
access to the EU market, a VPA has elements in @ommith, but is not completely similar to a Free
Trade Agreement (FTA). This can potentially be liered for the wood producing countries as
renewable resources can positively impact econgnaiwth, on the precondition of an open economy

and well-functioning institutions (Tajibaeva 2012).

This chapter is the first to present an analysthe/PA'’s impact on Cameroon’s wood exports to the
EU. This is useful for two reasons. First, it igeiresting to investigate the impact of any FTA, as
FTAs do not necessarily increase trade flows and $pecific conclusions can be derived from this
case. According to Burfisher et al. (2001), “whetbenot a regional trade agreement benefits its
members will depend on parameter values and imtiahomic structure — it is essentially an

empirical issue that must be settled by data aisdlyla addition, the nature of the FTA also

51 with, for example, a focus on support to civil isdg for independent forest monitoring, capacityiding for
forest ministry officials, public awareness-raisiegarding the importance of reducing illegal foretivities or
addressing legal issues, such as unclear or cactvadforest-related laws and weak community right
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determines the extent of its impact (Lake and YillD16) and when FTAs involve natural resources,
there is an additional risk for overexploitatiore(feira 2007). Second, Carodenuto and Cerutti (2014
identify the lack of research which specificallg@izses on VPAS’ potential and their actual impact:
“existing research regarding long-term impactgiscsilative or relates to the processes preceding
legality verification”. To date, no such researels lbeen conducted (either for Cameroon or for other
VPA countries).

FTAs do not necessarily increase trade, and this wifferent for the VPA in Cameroon, especially
since the VPA comes with other responsibilities.od/operators can only obtain a FLEGT license if
they meet the stipulated legality criteria. Thiteafrequires considerable changes in forest
management practices. Those changes, and the aaegimg costs, might exclude some of
Cameroon’s operators from participation in tradthwlie EU. Cameroon is currently reviewing the
first round of applications for FLEGT licenses (Bpean Union 2016), but has, so far, not awarded
any license. Nevertheless, the VPA is expectedte lan impact, since a VPA implies governance
reforms, legislative and policy reforms and impachitoring (European Commission 2017d,
Carodenuto and Cerutti 2014). Van Heeswijk and fioat (2013) describe the specific focus on law
enforcement, and how this neglects sustainabgigyés. These changes affect every wood operator in

Cameroon.

This chapter does not focus solely on the poitinie when the EU-Cameroon VPA was agreed or
came into force (May 2010 and December 2011 reispedgt In addition, the analysis takes into
account the whole negotiation period (November 200Fay 2010). This is necessary since multiple
authors have observed increased trade volumesgdilnénnegotiation period which precedes an FTA
coming into force (Mdlders and Volz 2011, Freund @rnelas 2010, Coulibaly 2007, Croce et al.
2004). Magee (2008) quantifies the anticipatioe&fbf regional trading agreements —in general — a
about 25% throughout the four years prior to an EdAiing into force. Baier et al. (2014) even
described how some authors reverse the causalitiiid reasoning FTAs emerge as a consequence of

intense trade.

According to Eichengreen and Irwin (1998), the argtion for this anticipation effect is twofold.
First, suppliers begin to redirect ‘their exportsanticipation of future market openings’. Secdeds
formal arrangements often precede the conclusi@m&fTA. This stimulates trade between the
negotiating countries and reinforces the anticipaéffect. Alternatively, Csilla and Nilsson (2015)
stress the importance of reduced trade policy taicgy as the negotiation process proceeds. An

uncertain trade environment does not stimulatest(edntagné et al. 2015).

In the European context, the anticipation effecliserved for numerous intra- and extra-EU
agreements. At intra-EU level, the anticipatioreefffirst occurred prior to the formation of the

European Coal and Steel Community in 1951 (Eichesmgand Irwin 1998). Subsequently, increased
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trade flows were observed prior to the different &pansions, for example when Portugal joined in
1986 (Handley and Limao 2015, Csilla and Nilssoh53)0At extra-EU level, the anticipation effect
occurred prior to agreement on the EU-Korea FTAICand Nilsson 2015).

Also, this chapter finds (significant) effects awgithe period which preceded the VPA coming into
force. Depending on the conditions, Cameroon’s gggo the EU were positively or negatively

affected by the VPA’s implementation process.

The remainder of this chapter is structured agfal The second part describes the context of the
EU-Cameroon VPA. Part three describes the dataratidods applied in order to investigate the
impact on trade flows. Part four presents the tesilthe analysis, while part five discusses these

results prior to ending with a conclusion.

2. FLEGT and the VPA in Cameroon

The entire VPA implementation process in Cameramrsists of 3 phases. The first phase
encompasses the VPA negotiations (November 200ay-2010). The second phase starts with the
VPA agreement in May 2010 and ends with the VPAiogrmto force (December 2011). Hence, at
this stage the negotiations are finalized, andtiieome of the negotiations is known. However, the
bilateral binding agreement did not enter into éoyet. The third period runs from the VPA'’s entry

into force up to the present.

Tegegne et al. (2017) describe how this entireggedas been managed by the Cameroon Ministry of
Forests and Wildlife. The ministry created two ages to negotiate and implement the VPA process:
the Joint Implementation Council to oversee the \ifsplementation, and a National Monitoring
Committee to guide and assess the VPA implementatibleast one of the two agencies includes
representatives of the Prime Minister’s office &imd government ministries, the National Assembly,
the private sector, civil society, indigenous peaghd community forests. The high number of
stakeholders involved is one of the reasons wieyghiocess is often perceived as a “good” process
(Tegegne et al. 2014, Dooley and Ozinga 2011).

Since 2011, Cameroon has been developing its ‘Tirobgality Assurance System and methods of
impact monitoring, and implementing transparenayiiments’ (Tegegne et al. 2017). Barriers to
VPA implementation in Cameroon are corruption,ittiermal nature of the domestic sector, non-

sensitive wood demand, technicalities of the leégalssurance system, the high cost of legality and

lack of awareness on the part of the private s€€arodenuto and Ramcilovic-Suominen 2014).
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3. Methodology

3.1. Case selection

This chapter claims that it is relevant and neagdsaindividually investigate the Cameroonian case
because each VPA is unique. A VPA is a bilateradagent between the EU and a wood-producing
country, hence both the process of negotiationimptementation of a VPA differ for each country
(European Commission 2017b, Wiersum and Elands,20413 Heeswijk and Turnhout 2013). Also,
the type of wood products covered by each VPA diffelence, different VPAs will generate
heterogeneous impacts across the wérltherefore this chapter does not consider VPAs

simultaneously.

The reason for selecting the case of Cameroonmésgfibid. First, the EU-Cameroon VPA came into
force on ¥ December 2011. The negotiations started in Nove@B@7. Sufficient time has therefore
passed to be able to assess the impact of it camimdorce and the preceding implementation period
At global level, only the VPA with Ghana came ifiboce earlier (December 2009), but throughout
the period 2000 — 2015 Ghana exported 5 timesnessl to the EU (EUROSTAT 2017). This is the
second reason to opt for Cameroon: it is the rmpobrtant African exporter of tropical hardwood to
the EU (Tegegne et al. 2014) and therefore a retesase to investigate. Third, Cameroon is
surrounded by countries which also export wood&EU. This creates the opportunity to compare

Cameroon’s exports with its regional counterfactual

This research opts for a regional instead of aajlobunterfactual in order to ensure that homogsnou
trade flows are compared. Comparing Cameroon’srxpo the export by, for example, Argentina or
Indonesia could cause some problems because thostries grow different species. Consequently,

they produce and export different types of woowvahl, and their export flows are too heterogeneous

to compare.

3.2. Data

Monthly trade data for the period January 2000 edb#ber 2015 was retrieved from the EUROSTAT
(2017) ‘International Trade in goods — detailechday HS2-HS4' database. We used detailed trade
data on the volume (not value) at the 2 digit bdeakn level for product category 44; ‘Wood and

articles of wood'. This broad category encompassesmber of product categories which are not

52 At present, the EU has signed 6 VPAs with theofelhg wood-producing countries: Cameroon, Central
African Republic, Ghana, Indonesia, Liberia, anel Republic of the Congo. Nine other countries arheé
process of negotiation: Céte d’lvoire, DemocratapRblic of the Congo, Gabon, Guyana, Honduras, Laos
Malaysia, Thailand, Vietham
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subject to the EU-Cameroon VPAHowever, all of Cameroon’s exports of wood prddio the EU

are covered by the VPA except for charcoal, butada only represents a negligible 0.018% of the
wood exports to the EU. Hence, 99.982% of the drgorolume represented by product classification
44 is subject to the VPA. For this reason, we caketuse of this aggregated number to analyze the
impact of the VPA implementation process. The migntblumes exported to the EU are indexed.

The observation for January 2000 was set at 100.

The counterfactual was calculated by taking themuddhe indexed monthly volumes exported to the
EU by Cameroon’s neighbors. By making use of tliexed values, it is more straightforward to
compare the evolution of Cameroon’s exports tcetkports from its regional counterfactual. This
chapter opted for the aggregate counterfactualdardo level out the impact of country-specific
events in the neighboring countries. Some of thghtering countries are, for example, also
implementing a VPA (European Commission 2017d).I¢ipg the mean of the indexed export
volumes levels-out the impact of different courgr@mtering different VPA implementation phases or

implementing the VPA at a different speed.

The neighboring countries taken into account inelkduatorial Guinea, the Central African Republic,
Republic of the Congo, Nigeria, and Gabon. Chabasonly neighboring country which is not
incorporated in the analysis. This is explainedhzylow level of wood (products) exports by Chad.
Ghana is also an important wood producer in thet\&&gcan region, but nevertheless it is not

incorporated in the counterfactual because its #g@we too erratic (i.e. not stationary).

3.3. Empirical specification

This chapter starts with some general descriptiatistics on the exported volumes of wood by both
Cameroon and its counterfactual to the EU. Therg#ae statistics include a decomposition of the
observed trade flows into a trend, seasonal ardbrarcomponent, and the general likelihood ratio
method, as introduced by Hinkley (1970), in oraecheck for the presence of a single change point i
the mean exported wood volurfed his allows the detection of a change in thestteal properties

of the sequence of observations for the exportéuhves from Cameroon to the EU changed, on the

precondition this kind of change is present.

The change point detection does not provide iredfliet evidence for the impact of the VPA
implementation phases. Therefore, this chapteeptss Vector Autoregression (VAR) for a more
thorough analysis of the impact of the VPA impletagion. This research uses a Seemingly Unrelated

Model such as VAR because its autoregression pavtsathat a time series’ current value partially

53 The EU-Cameroon VPA covers logs, sawn wood, venedywood, railway sleepers, sleepers, furnittuel
wood and wooden tools
54 This analysis made use of the AMOC algorithm.
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depends upon its previous levels. In additionvétstor part can capture linear interdependence
between the lagged values of different time seAessuch, the VAR accounts for correlated errors,
but does not assume that the current levels ainbeendogenous trade flows can impact each other
(Chan and Chung 1995). Our time series represerhsical wood flows from different countries to
the EU. Hence, this kind of interdependence cagxpected. This chapter assumes that the current
level of exports from both Cameroon and its codattual in monttt (respectively.qp, ; andYy.4 ;)
depend on the previous levels of expotig,f :—, andY;..4 :—p, in Whichp stands for the lag order).

This results in the following VAR specification:
Ve =AYt Apyep H U (4-1)

In whichy; is a 2x1 matrix constructed out of the two endogesnvariables,q,, ; andY,.4 . 4; is

the time-invariant 2xp coefficient-matrix amg is a 2x1 matrix which represents the error terhe T

Bayesian Information Criterion is used in ordedé&ermine lag order.

As indicated, this chapter aims to investigateitigact of the VPA implementation process on
Cameroon’s wood exports to the EU. Three phasedgistiaguished: the negotiation period, the
period in which the VPA was agreed but had not corteforce, and the period in which the VPA
came into force. Three dummy variables are createdder to identify the respective phaseg;, ;,
Xagr,t» @ndx,;r .. The use of dummy variables to measure the imgfattie VPA is in line with earlier
research (Baier et al. 2014, Foster et al. 2011§.dxogenous dummy variables are separately
introduced in the initial VAR in order to assess timpact of the separate phases. Introducing
exogenous variables in a VAR transforms it intoARX model. For the negotiation phase this would

result in the following specification:
Ve = A1yt Apyt—p + aneg,t + U (4-2)

In which B is a time-invariant 2x1 matrix which represents ithpact of the dummy variabig,., ;

on the exports to the EU by Camerod,f, ;) and its counterfactual(, ;) respectively. The choice

for the VARX approach is based on the assumptianttie trade flow from Cameroon is likely to be
affected, but not determined, by the VPA implemgaita The VARX model allows the distinction
between endogenous variables which mutually determach other (i.e. the export variables for
Cameroon and its counterfactual) and exogenouahias which have an influence on the endogenous

variables (i.e. the dummy variables per VPA implatagon phase).

The possibility to include the VPA implementatiomgges as exogenous variable is another argument
in favor of the Seemingly Unrelated Models sucVARX models. In Simultaneous Equation
Models, our analysis could falsely conclude thatekport flows by Cameroon and its counterfactual

are contemporaneously correlated (even if thene imstantaneous feedback between both markets) if
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both time series react simultaneously to the exogenariable. This would imply that the effect of

the exogenous variable cannot be isolated fromahedmmon trends in the two time series.
According to us, no instantaneous feedback shaeileiipected between the trade flows of Cameroon
and its counterfactual. In addition, our model doetdirectly capture unobservable shocks (e.g.
political unrest). In the case exogenous shocksiaobservable, a Simultaneous Equation Model can
yield unreliable inferences on the causal relatigmbetween the two trade flows. Instead, Chan and
Chung (1995) describe how VAR models can revealitigerlying process better than Simultaneous
Equation Models when no actual contemporaneousaictien occurs between the two markets / trade
flows. In this research’s VARX model, the countettsl is composed as the mean of the neighboring
countries’ trade flows. This approach dilutes tmpact of country-specific disturbing factors (e.g.

political unrest).

In theory, it is possible to introduce a matrixeebgenous variables (vectors) in a VAR at the same
time. In this specific case, however, introducing three dummy variables simultaneously is not
feasible. Once the VPA negotiations start, theed#fit VPA implementation phases follow each other
without delay. The end of the negotiation periothcles with the agreement of the VPA.
Accordingly, the VPA will lose its “agreed but natforce” status at the point it does come int@éor

A VARX which includes the three dummies simultarggwconfuses the observations for the dummy
variables with the process of time. If both thediseries for Cameroon and its counterfactual
experience a comparable trend throughout 2000 5,26& VARX might falsely attribute an
explanatory value to the dummy variables for thisrall trend. Instead, this chapter investigates

divergence from the general trend relating to dnbe@dummy variables.

The reason to prefer a VARX model over the moreveational gravity trade models is twofold. First,
the geographical focus on Cameroon and its neigidpapuntries limits the variability among the
exporting countries. Traditional variables suchdéstance to receiving market’ will not differ
considerably due to the proximity of the exportoayintries. Second, our research could only make
use of data on trade flows towards the EU. Thisemts the introduction of variables such as GDP of
the different importing countries, which traditidlgentroduces variability in gravity trade models.
addition, the exclusive focus on the EU as impgrtiountry implies that it is hard to identify
alternative explanatory variables for traditioned\gty models: the diversity among the EU Member
States (e.g. different languages, colonial tiesmpedes the identification of variables which could
indicate bilateral connections (e.g. common langlibgtween a West-African country and the EU as

a whole.
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4. Analysis

4.1. Descriptive statistics

The upper graph in Figure 4-1 displays the obseewetlition of the wood exports from Cameroon to
the EU for the period 2000 — 2015. The secondtatfiograph in Figure 4-1 decomposes this
observed time series into a general trend for @ 2- 2015 period, a seasonal component and a

random term.
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Figure 4-1: decomposition of additive time seri@ameroon’s wood export to the EU, indexed (20006) 1
period 2000 — 2015

The decomposition uncovered a decreasing trendghiaut the period under consideration. This
suggests that the volumes of wood (products) egddrom Cameroon to the EU have been
decreasing. The augmented Dickey-Fuller test slbatshe trend component of the traded volume

time series is stationary.

A seasonal component was also observed (third gFaghre 4-1). This is due to Cameroon’s rainy
season which prevents the transport of the woarthllyj the random component of the time series is

itself stationary (tested by making use of the agigied Dickey-Fuller test).
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Figure 4-2 displays the indexed volume of expovtedd (products) from Cameroon’s neighbors to
the EU for the period 2000 — 2015. The first grdplays the time series observed. A downward
sloping trend was observed, although this wasdiess than for the Cameroonian time series. This is
also demonstrated in the second graph in FigureNbf, however, that this general trend
experienced a revival in both 2010 and 2012. Thygreamted Dickey-Fuller test indicates that the
general trend is only stationary at 10% CI, while overall (non-decomposed) wood exports by the

counterfactual are stationary at 5% CI.
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Figure 4-2: decomposition of additive time seriegjional counterfactual’s wood export to the Eldiered
(2000 = 100), period 2000 — 2015

The seasonal component of the overall time sesiagain determined by the rainy season in Central
and West Africa and shows a comparable pattern acgdpto the seasonal component in Cameroon’s
wood exports to the EU. The correlation coefficilEmtthe seasonal component in Cameroon’s and the
counterfactual’s exports is 0.66 (Appendix G). Nibigt this finding confirms the homogeneity of the
demarcated region. Finally, the random componettie@fegional counterfactual’s exports to the EU
also deserves some attention. The mean of thiosmmomponent does not differ significantly from

the random component of Cameroon’s exported volantiee EU (tested by making use of a T-test)
and by default equals zero. The variance of batdem components, however, does differ. An F-test

indicates that the variance in the counterfactualglom component is significantly higher than the
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variance for Cameroon’s random component. Thisasigga more stable trade relationship between

the EU and Cameroon compared to the trade rel&ijphetween the EU and the counterfactual.

4.2. Change point detection

The previous analysis revealed a decreasing trenddghout the 2000 — 2015 period. This chapter
applies the Binary Segmentation technique, asdntred by Scott and Knott (1974), to check for the
presence of change points. The Binary Segmenttaymique is the most widely used change point
search method (Killick et al. 2012). In this resdes rationale, a change point represents the aoint
which the long-run mean of the wood volume expobg@ameroon to the EU significantly changed.

The result of the change point detection is preskimt Figure 4-3.

The outcome of the analysis is interesting for te@sons. First, three main change point are detecte
Hence, the exported wood volume from Cameroondd=t has indeed decreased significantly over
time. Second, one of the change points for the meanfound to be in November 2007. Therefore,
the change point coincided with the start of theA\figgotiations in Cameroon. The mean of the
(indexed) exported wood volume from Cameroon toBblewas 85.3 before the start of the VPA
negotiations. After November 2007, the long run-mebCameroon’s exported wood value decreased

to 53.0 A drop of 32.3 index points, from which Gaoon’s exports have never recovered.

This type of analysis does not provide irrefutgiieof of the impact of the start of the VPA
negotiations. The downward sloping trend for exgdsood volumes by Cameroon to the EU implies
that it is likely that a change point was detedétethis period. It could be a coincidence that the

change point was detected at the start of the V&yotiations.

Nevertheless, this analysis does suggest a negeaipaet of the VPA negotiations on the volume of
wood exported by Cameroon to the EU. Moreoveuyggests that the exports did not recover from
this setback. The suggestion is strengthened bglibervation that the counterfactual’s second ohang
point was only found in July 2008. Hence, the VRatiations could have accelerated the downward
trend in Cameroon in comparison to the situatiotsimeighboring countries. In addition, the deglin

in mean exported value before and after the chpoge was smaller for the counterfactual. The mean
decreased from 95.2 to 73.5, a drop of 21.7 inaenxtp (compared to 32.3 for Cameroon). We cannot
conclude anything based on suggestive analysistheast this analysis indicates that our subsgque
analysis should devote some attention to the @inthich the VPA negotiations started, alongsiae th

VPA agreement and it coming into force. This idimne with the literature review in section 1.
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Figure 4-3: Change point detection for the mearoeep volume of wood from Cameroon to the
EU, indexed (2000 = 100), period 2000 — 2015.
NOTE.- Change points detected in July 2001, Noverib8i7, and October 2012.

4.3. VARX Model

The presence of a change point which coincides thihstart of the VPA negotiations suggests an
impact of the negotiation period on exports. Iniaoid, Cameroon’s trade flow did not recover from
this setback once the VPA was agreed or came ante f This chapter presents three VARX models
in order to check this more thoroughly. One uniqezlel was created for each VPA implementation
phase (negotiation, agreement, entry into forcejpecified in equation 4-2. The exogenous identifi

variable was a dummy variable which had the vafuene during a specific implementation phase.

Prior to the construction of the VARX model, theghuented Dickey-Fuller test and the Ljung-Box
Test were applied in order to check the statiocanditions for the time series on Cameroon’s aed th
counterfactual’s exports. Both tests had a satisfpoutcome, which enables the use of the VARX

approach.

In addition to the model’s variables, two parametd#rthe VARX model must be specified: the order
of the autoregressive part of the model and thebmurof lags of the exogenous variable. This chapter
determines both parameters by computing the Bayésiarmation Criterion for the VARX process.
The order of the autoregression was set at 3. Hitreceurrent trade flow was partially determined by
the last three months’ trade flows. Accordinglye tag for the exogenous variable was set at 0. élenc

no lagged impact was assumed for this varfable

55 The Akaike Information Criterion suggested a lageo of 12. This relates to the observed seasgrialihe
trade flows. However, applying a 12-period lag hssim numerous non-significant coefficients in MARX
output in combination with significant and positiseefficients for lag 11 and 12. This could be extpd since
we observed seasonality, and therefore increabmtpyy order does not add value to the originalyaisa For
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Figure 4-1 displays the estimated coefficientsrpedel (Appendix H presents the full output per
model). The constant term and the coefficientstierautoregressive part of the VARX models do not
differ drastically from each other. Hence, the veetutoregression manages to consistently capture
the overall trend throughout the 2000 — 2015 period

Both the exports by Cameroon and its counterfactteatharacterized by positive autocorrelation
(third-order for Cameroon, first-order for the ctenfactual). Noteworthy are the two negative,
significant, coefficients for cross-correlations fiest order for Cameroon and second order for the
counterfactual). This suggests a substitution effebveen Cameroon and its counterfactual as the
EU’s wood suppliers. Or put differently, if the Butreases its imports from the counterfactual, this
occurs at the expense of the Cameroonian expattisawag of one month. Note that Cameroon’s
exports reversely respond earlier to changes icdhaterfactual’s export. The substitution effect
appears to be less important (smaller estimatefficieat) for the counterfactual and only manifests

itself at order two, hence after two months.

The analysis of the coefficients of the exogenarsables provides insights into the effect of tHeA/
implementation phases on trade flows. Figure 4spldys comparable coefficients for both the VPA
negotiations and for the VPA coming into force. tBa one hand, both periods impacted negatively on
Cameroonian exports. Hence, the downward trendhwiiaes observed previously (Figure 4-1) was
aggravated during the VPA negotiations, as welhyathe VPA coming into force. On the other hand,
the counterfactual’'s exports were not impactedithee VPA implementation phase. Finally, the

analysis includes a satisfactory check for stationaf the VARX’ error terms (Appendix H).

These findings are double checked by investigatingt type of trend, if any, occurred during the
periods concerned (i.e. VPA negotiation period, ¥Ré& coming into force). This requires the
construction of a new vector. The vector compdsach region and each month the period
concerned, whether the exports,(, . andY.., ;) differ from those from a year agh.4, -1, and
Yreg,t-12)- This results in a 30-item vector for the 30-nfoXPA negotiation period, and one of 49
items for the period following the VPA coming irfarce. Subsequently, a t-test is applied to check
whether the mean of these new vectors significatiffgred from zero. For Cameroon, the t-test
indicates that the mean of this vector is indegdiicantly negative for the negotiation period (-
15.86) and after the VPA came into force (-2.93)nkk, exports to the EU from Cameroon are
decreasing. The trend for the counterfactual’s gsguas not been significantly affected by the

external change of the VPA negotiation and the \¢Bing into force.

The 19 month period between negotiation and the ¥@&#aing into force (May 2010 — November

2011) has had an opposite impact on trade flows.elogenous variable did not have a significant

this reason, this research adheres the suggestithe lBayesian Information Criterion and applidagorder of
3.
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impact on the Cameroonian exports. Instead, therexpy the counterfactual were negatively
distorted (coefficient -8.55). The t-test approacts again applied to check this more thoroughly. A
new vector was composed which compared the difteebetween each month’s export level and the
export level from a year ago. For Cameroon, thieaés that the exports consistently increased
throughout this 19 month period (with a significansitive mean of 7.16). Between 2000 and 2015,
this is the longest period during which each coasee month’s export level was higher than the
export level from a year ago. In contrast, the meaator for the counterfactual’'s exports does not
significantly differ from zero. Put differently, dag the period between negotiation and the VPA
coming into force, the counterfactual’s exports mid significantly change compared to the previous
period. This appears to be in conflict with thelieafindings in the VARX model (Table 4-1).
However, the VARX coefficients describe the impaicthe concerned period on the overall trend of
the counterfactual’s exports to the EU. Takingdtiferences between exported volumes over the

period of a year is a more suggestive approach.

Table 4-1: Coefficients per VARX model, significaatt5% confidence interval level

Model 1: VPA Model 2: VPA Model 3: VPA in force
negotiations agreement, but not in December 2011 - present
November 2007 — force
April 2010 May 2010 —
November 2011
Cameroon Counter Cameroon Counter Cameroon Counter
factual factual factual
Constant term 4.89 26.00 N.S. 28.74 7.69 26.00
Autoregression
coefficients matrix -
order 1
Cameroon 0.32 0.11 0.32 0.13 0.32 0.11
Counterfactual -0.22 0.46 -0.21 0.45 -0.22 0.46
Autoregression
coefficients matrix -
order 2
Cameroon 0.27 -0.07 0.27 -0.06 0.26 -0.07
Counterfactual 0.22 N.S. 0.21 N.S. 0.22 N.S.
Autoregression
coefficients matrix -
order 3
Cameroon 0.29 N.S. 0.31 N.S. 0.27 N.S.
Counterfactual 0.30 N.S. 0.28 N.S. 0.30 N.S.
Coefficient of -3.62 N.S. N.S. -8.55 -4.18 N.S.
exogenous variable

NOTE.- Only the significant coefficients (at 5% didlence interval) are displayed, ‘N.S.’ indicatemrsignificant
coefficient estimates. Each model’s quality is ¢teecby calculating the multivariate Ljung-Box sthtis for cross-
correlation matrices, and analysis of the resigi@k. “N.S.” stands for a non-significant coeféiot estimate.
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5. Discussion

This section discusses the impact of the threemdifit phases of the implementation process. The

periods are not discussed in chronological order.

5.1. Impact of the VPA into force

The VARX model reveals a negative impact of the MACameroonian wood exports to the EU,
since the VPA came into force ofi December 2011. This is not what was expected shec®PA
creates the opportunity to award FLEGT licenséSa@meroon’s wood operators. This license grants
the operators automatic access to the EU’s woo#tehand exempts them for the due diligence
requirement (and the accompanying co$tds such, a VPA has a number of elements in common
with FTAs. Cameroon’s wood sector also expectsaia better access to the EU’s market due to the
VPA (Cerultti et al. 2013, Carodenuto and Ceruti40

The explanation for the negative impact of the \iPénce in force — is threefold. First, as yet,
Cameroon has been unable to develop an approvechass system to issue FLEGT licenses. This is
a result of the poor forest and value chain managepractices in Cameroon’s wood sector.
Anecdotal evidence by Carodenuto and Cerutti (20bd)example, describes how the market works
without any coordination: “nobody can tell you ethagvhere their wood comes from; it's from
wherever you can find it". This is problematic the implementation of a legality assurance system.
The lack of an operational FLEGT licensing systeraginot necessarily negatively impacts
Cameroon trading position. However, despite thk tddicensing system, the Cameroonian operators
are facing other changes due to the VPA comingforime: governance reforms, legislative and policy
reforms and impact monitoring (European Commisgi@h7d, Carodenuto and Cerutti 2014). This
creates additional obligations and accompanyingsdos Cameroon’s operators. Other countries’
operators do not face these additional obligatanscosts. Hence, the VPA coming into force could
negatively impact Cameroon’s competitive positibhis is in line with Ferreira and Vincent (2010),
who describe how improved forest governance camceedvood harvest in developing countries, and
Greaker (2006), who described how environmentaldsteds (licensing) can damage international
trade if producers cannot meet the requirementte Nowever that other authors found that improved

forest governance can increase wood extraction (feead et al. 2014).

Second, a considerable number of (especially ssealke) Cameroonian wood operators cannot bear
the high upfront investment costs in order to beeeitigible for FLEGT licensing. Carodenuto and

Cerutti (2014) described how the underdevelopedibgrsystem worsens this barrier to FLEGT

56 The due diligence requirement only came into fancdelarch 2013, which gave wood operators timedaypd.
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licensing at company level. Large-scale operateith, access to funding, manage to comply with the
VPA stipulations. Since they can invest upfrongytlvenefit from easier access to the EU’s wood
market. This is in line with the findings of Roduggand Soumonni (2014), who describe how
investments in abatement in the Indonesian woodsimg improve export performance. Also
Fontagné et al. (2015) found that larger operaoesnore able to attenuate the negative impadtteof t
trade barrier created by environmental norms. Katg Foellmi and Oechslin (2010), however, this
phenomenon comes with a risk of increased incosgadity. While wealthy entrepreneurs take
advantage of new export opportunities, the relgtipeor entrepreneurs lose wealth and market

power.

Third, expert consultation (Global Timber PlatfoR@l7, European Forest Institute 2017) indicates
that the stipulations in the current VPA's legalityd are too vague. Consequently, operators are
unaware of what exactly they have to comply withisTprevents exporters from shipping wood to the
EU, even if they are eligible for FLEGT licensingable to establish a due diligence system. Instead
“the haziness pushes a considerable number of topeidirectly to markets without due diligence
requirements. In the long run, this is problemainee it will become gradually more difficult to

return to the EU’s wood market.” Put differentlgetunclear texts weaken the EU’s impact and
trading position in Africa. Instead, intra-Africarade is becoming more important for Cameroon’s

producers as the total wood production in Cameidmot plummet (FAO 2016b).

Note that this period’s exogenous variable doesawe a significant impact on the exports by the

counterfactual. This strengthens the earlier arguisnehich specifically link to the Cameroonian case

5.2. Impact of VPA negotiations

The VARX model indicates that Cameroon’s wood eigpare negatively affected by the VPA
negotiations, while no impact is detected on expbytthe counterfactual. The detection of the
structural change point which coincides with tretsdf the VPA negotiations in Cameroon provides

additional proof for the negative impact of thigsipd on Cameroon’s exports.

In theory, the wood trading conditions betweenEhkeand Cameroon should not change during the
VPA negotiations. Nevertheless, the VPA negotiaidistorted on Cameroon’s exports. The
explanation for this phenomenon links to the ihiteason that this chapter also investigated the
impact of the period before the VPA came into fothe possibility of anticipative behavior.
Eichengreen and Irwin (1998) explained the anti@peeffect by arguing that suppliers redirect ithe
exports in anticipation of future market openings’the case of the VPA in Cameroon, the wood
operators possibly feared that the costs of tha@iaddl obligations outweighed the VPA's benefits.
Consequently, they started to redirect their exgpaway from the EU, in anticipation of too stringen

export conditions on the EU wood market.
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A second explanation for the anticipatory effecswwaovided by Csilla and Nilsson (2015) and
Fontagné et al. (2015). They argue that reducele fpalicy uncertainty, also in relation to
environmental norms, triggers anticipative behavitre outcome of a VPA negotiation, however, is
highly uncertain. Each VPA is tailor made accordimghe needs of the wood-producing country
(European Commission 2017b). Hence, the type afymts covered by each VPA, and the VPA
implementation phase, differ from country to coyrf¥an Heeswijk and Turnhout 2013, Wiersum

and Elands 2013). The uncertainty which characteriie VPA negotiation phase could have reduced
Cameroon’s exports to the EU. In future, attensbauld be paid to these negative consequences of
often lengthy’ negotiation periods, as it is difficult for vulradrle markets to recover from setbacks.
Carodenuto and Cerutti (2014) provide a numbeea$ons that also make Cameroon’s wood market

vulnerable, e.g. a lack of organization, corrupt@md illegal production.

During the negotiation phase in Cameroon, the atadtual’s wood exports to the EU did not
decrease, despite the overall decreasing tren@df 2 2015. This can be explained by the
substitution effect between Cameroon and the coiacteal as wood suppliers to the EU. Reduced
exports by Cameroon were compensated by exportstfie counterfactual. Ferreira and Vincent
(2010) provide an alternative explanation for fi®nomenon. They describe the nonmonotonic
marginal impact of improved forest governance oodvbarvests in developing countries: countries
with improving forest governance experience reducagests, while harvests in countries with

weaker governance were increased.

5.3. Impact of the VPA agreement prior to its entry into force

Cameroon’s wood exports to the EU seemed to reagan in the period between the VPA agreement
and it coming into force. This contrasts with tlegative impact of the VPA negotiations (due to
uncertainty and anticipative behavior) and the \W@fing into force (too stringent trade conditions).
Further analysis demonstrated that the monthly exeeels throughout this period were significantly
higher (7.16 index points) than the export levelstfie same month in the previous year. This
indicates that Cameroon’s exports increased sagifly between the agreement and the VPA coming

into force.

This 19 month period of increased exports is exaegt for two reasons. First, this was the longest
consecutive period which showed a significantlyéasing trend throughout the entire 2000 — 2015

period. The runner-up period only comprised 12 men$econd, this period of increased

57 The negotiation period in Gabon, the DemocratipuRdic of Congo, and Céte d’lvoire is even lengthie
They started in September 2010, October 2010 ahcubkey 2013, respectively, but at the time of wigthave
not yet been concluded.
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Cameroonian exports occurred between the VPA ragmis and the VPA coming into force. Both

periods even accelerated the decline of Cameraxpsrts.

This chapter argues that the timing of the revofadxports by Cameroon is not coincidental. We have
already argued that the uncertainty concerning/t& negotiations negatively affected Cameroon’s
exports. The conclusion of the negotiations in MA0 ended this period of uncertainty. In addition,
the wood operators became aware of the more stiitigaling conditions they would face once the
VPA came into force. This prepared the ground fgeastunistic behavior to increase exports from
Cameroon to the EU. This behavior correspondsdayibe of behavior observed when (international)
trade quotas for natural resources are manageddatgdo a ‘first-come, first-served’ basis (Larali

al. 201358 This technique is also most often applied byEhie(European Commission 2017c, De
Gorter and Sheldon 2000). Operators export incteaskeimes of wood as long as the more
advantageous trading conditions apply (as longpagtiota is not filled). Once the more stringent
trading conditions apply (or the quota is filled¥ports drop. Unfortunately, this kind of shortnter
opportunistic behavior threatens the sustainableagrament of natural resources and creates the risk

of overexploitation (Larabi et al. 2013).

Note that in between the VPA agreement and VPA ngrmito force, the VARX model indicates a
negative impact on the counterfactual’s exportss Tthagain explained by the substitution effect
between Cameroon and the counterfactual as woqalistgpto the EU. While the EU is obtaining

more wood from Cameroon, this occurs at the expehtee counterfactual’s exports.

5.4. Possibility to extrapolate results

This research applies a VARX model individually €@ameroon because each VPA is unique. Our
analysis does not allow the simultaneous analgsidifferent exporting countries (e.g. panel data
including the exporting countries separately, atdirsg dummy variables to control for the
implementation phases of the different VPAs). Cqguasetly, our research results cannot easily be
extrapolated and the conclusions remain suggeStherefore we repeated the analysis for those
West-African countries which also implemented a YBRcept Liberia and Ghana. The research
initially focused on Cameroon because of the ingraré of, and presence of interesting featuresain th
Cameroonian case (e.g. their implementation prosassmuch shorter, or finalized in the recent
past). The analysis was not completed for Ghanthisisountry’s exports are not stationary, nor for

Liberia as this country only recently concludedMiA (end of 2013, leaving only 14 observations).

The results of this analysis are presented in Té&@eThe results cannot confirm a negative impéct

the VPA negotiation period on the exports by theubdic of Congo and the Central African

58 This is, for example, the case where fishery cgiata opened. The competitive nature of the seesults in
high fill rates of the quota, and the so-calledmqahraenon of the “race for fish”.
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Republic. However, this might be due to the shegatiation periods in those countries. The
observations for the period in between the VPA agrent and its entry into force in the Republic of
Congo are more interesting. For the Republic ofgdotthis period encompasses 46 months, and
surpasses the length of the same period in Camelmaccordance with our observation in
Cameroon, this analysis finds a significant negaitwpact for this period on Republic of Congo’s
counterfactual export towards the EU. In additiwa,observe a positive impact on Republic of
Congo’s own exports. This estimate was not fougdiBtant in the case of Cameroon, albeit the fact
that we observed a significant revival of CamersaXports throughout this period. Hence, the
findings for the Republic of Congo confirm the dieyed rationale for short-term overexploitation of
a VPA partner country’s forest just prior to a VP&sry into force. Finally, the analysis finds a
negative impact for the VPA entry into force ontbBtepublic of Congo and Central African
Republic, and simultaneously on the trade flowshgjr counterfactual. The impact on the VPA

partner countries’ exports is considerably higrewéver.

Notice as well that both Republic of Congo and @dmifrican Republic were part of Cameroon’s
counterfactual, for which no impact was found at¢ntry into force of the VPA in Cameroon. This
seems to confirm the idea that taking the meahegtkports of a sufficient number of neighboring
countries levels out the effect of country speafients (such as political unrest, but also a ecgimnt
VPA implementation process). In addition, thesédifigs confirm that the VARX approach manages

to capture the impact of the VPA entering into érc

Table 4-2: Coefficients for the VARX models of ®IPA implementing countries in the counterfactual

Country Models’ coefficients

Negotiations Agreement Into force
Rep of the Congo N.S. (11 months) 14.697 (46 mdnths -67.11
Rep of the Congo — N.S. (11 months) -10.352 (46 months) -4.217
counterfactual
CAR N.S. (15 months) N.S. (18 months) -13.646
CAR - counterfactual N.S. (15 months) N.S. (18 rhent -6.09
Cameroon -3.621 (30 months) N.S. (20 months) 5.17
Cameroon — counterfactual N.S. (30 months) -8.2®%4nfonths) N.S.

NOTE.- Implementation process in Central African Bafe: start negotiations in October 2009, agregme®ecember
2010, entry into force in July 2012. Implementatgyncess in the Republic of Congo: start negotiatiordgine 2008,
agreement in May 2009, entry into force in March20

6. Limitations

The limitation on the possibility to extrapolatésthesearch findings’ is discussed and address#zein
previous section. An additional limitation followse restriction to one destination country (i.e th
EU). This prevents the analysis of multilateraistesice terms (Behrens et al. 2012). However, the

decreasing exports towards the EU contrast withlestar increasing wood production in Cameroon

89



Chapter 4

between 2000 and 2015 (FAO 2016b). This suggeatsimeroon is shifting its exports towards new
destination countries. Expert consultation confithis finding, and identifies India and China ag tw

main new destination countries (Global Timber Plaf 2017).

A vast body of literature questions whether rigatith side dummy variables can be introduced to
represent FTA ‘treatment’. Baier and Bergstrand@@escribe how instead countries are likely to
select endogenously into FTA. The explanation litg self-selection might be unobservable or
complex, but is often linked to the level of tradikis chapter nevertheless claims that VARX models
can be applied since the number of wood produaingpities which is implementing a VPA in the
considered region is on the rise. This steadilyimiishes the endogenous selection bias. In addition,
we observed that less important wood exporting t@s(e.g. Liberia, Ghana) were among the first
to negotiate (not necessarily conclude) a VPA, evhibre important exporters (e.g. Gabon) only
stepped in at later stage. Note as well that tipprex by Cameroon were characterized by a downward
trend prior to the start of the VPA negotiationsadl, this does not fit the rationale of endogenou
selection into the VPA because of trade volumeketobservations however do point to endogenous
selection into the VPA. First, at the start of YHeA negotiations, the EU accounted for 80% of the
Cameroonian sawn timber exports. Second, Camesoitie imain African producer of wood
(products) (FAO 2016b). Third, Cameroon and thehaMe a stable relationship, especially in

comparison to the EU-Gabon trade relationship wtdahore erratic.

This analysis finds a negative impact for the VR#pliementation process in Cameroon. However, the
VPA implementation is part of a wider policy thaeeatually imposed the Due Diligence System for
all wood producing countries in 2013. We acknowtetitat it is not feasible to analyze the impact of
the Due Diligence System at this moment as thisdgecent. However, it is possible and relevant to
investigate the impact of the VPA implementatiorCasneroon started this implementation at a
moment no other wood producing country was facauglity verification requirements. As such, the
early VPA's entry into force (December 2011) caovisie Cameroon with a ‘head start’ over other
countries as Cameroon prepared itself for the Diligddce System. Nevertheless, it is necessary to
stress the importance of the diminishing exportinduthe VPA implementation prior to the Due
Diligence System requirement. Once a country shtexports away from the EU to countries with
less strict legality requirements, it is diffictdt return to the EU. If this implies that the Eltbmes a
less important destination market, this threatbagpbtential impact of FLEGT, its legality

verification, and the tool of VPA in the tropica&gions.

7. Conclusion

Cameroon’s wood exports to the EU have been claiaetl by a decreasing trend throughout the

2000 — 2015 period. However, the VPA implementapioocess accelerated this downward trend
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during two phases. The most straightforward drop iwaiated when the VPA came into forcé'(1
December, 2011). The drop in exports is explainethb observation that wood operators in
Cameroon faced more stringent trading conditionswere unable to become FLEGT licensed. The
FLEGT license is key in acquiring access to thedBMbdod market. In addition, once FLEGT
licensing becomes possible, it will become a chaliieto acquire a license. Challenges include high
upfront costs, and the unclear prescriptions fgaliéy. The high upfront costs also create a risk o
increased income disparity in Cameroon, as onlyrbst affluent operators can apply for a license

and benefit from the new export opportunities.

An earlier drop was observed throughout the eii?& negotiation period (November 2007 — May
2010). On the one hand, this drop is explainechbyuncertainty of the outcome of the negotiations.
On the other hand, anticipatory behavior could hagegered the redirection of Cameroon’s exports
towards countries with less stringent legality iiegments. Both drops are problematic, since the VPA
actually aims to strengthen Cameroon’s competjtivgtion in the international wood market. For a

vulnerable wood market, it is hard to bridge longeriods with declining revenues and sales.

Cameroon’s wood export recovered between the VR&emgent and it coming into force.
Unfortunately, this revival was possibly due to thet that wood operators wanted to benefit froe th
less stringent trading conditions as long as thesevapplied (i.e. until the VPA came into forcehist
opportunistic, and short-sighted, behavior is jilkiel harm sustainable forest management and could
result in overexploitation.

Finally, this chapter also reveals a substitutifbeot between Cameroon and its neighboring cowstrie
as wood supplier to the EU. None of the countriggples a unique product, so this comes as no
surprise. This finding also links to the nonmonatampact of increased forest governance. It raises
harvests in regions with weak governance, whiteduces harvest in regions with strong governance.
Nonetheless, this increases the importance of d gading relationship (through a VPA) with the EU

as this could become a competitive advantage.
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Chapter 5. The legality requirements in the EU
Timber Regulation: non-tariff trade barrier or

leverage effect?

Abstract. This chapter presents a spatial equilibrium metaelnalyze the leverage impact of the
legality requirements in the EU Timber Regulati&JTR). The EUTR is part of the EU’'s FLEGT
program, which aims to stimulate legal wood progiucaind sustainable forest management at global
level. This leverage effect is an argument in fasfodfFLEGT but it has never been investigated
thoroughly, or for demand and supply simultaneaubhe leverage effect is measured in terms of the
market share of wood that is accompanied by aficate approving its legality (i.e. either an eco-
certificate or a FLEGT-license through voluntarytparship agreements). Our research finds that
FLEGT does not increase sustainable wood produatinconsumption. FLEGT creates a non-tariff
trade barrier on the conventional wood marketsuroge and North America. This situation allows
conventional wood producers to increase prices.ekistence of transport costs prevents consumers
from switching to foreign producers. In additionpgucers in the South cannot compete on the
certified market with the more efficient producershe North. Being protectionist in nature, the
legality requirements result in a non-optimal solutand reduce global welfare, with consumers

especially being hit.

Context: Chapter 4 describes a negative impact of thedloiction of legality verification through
bilateral Voluntary Partnership Agreements. Thiapthr further investigates the impact of legality

verification at global level through the EU TimbRegulation.

Based on:

Brusselaers, J., Buysse, J. (2017). ‘The legatitpsirements in the EU Timber Regulation: non-tariff
trade barrier or leverage effect?’. Submitted inilAgnd currently in review process Journal of

Forest Economics
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1. Introduction

This chapter investigates to what extent the lggediquirements in the EU’s Timber Regulation
(EUTR) provide leverage for legal wood production @onsumption at global level. Legal wood in
this narrative implies environmental and sociatausbility (Wiersum and Elands 2013). The market

share of legal wood serves as a proxy indicatottfedeverage effect of the EUTR.

Since 2013, the EUTR has required ‘traders whoeple@od products on the EU market for the first
time to exercise due diligence’ (European Commis&i@15b). Setting up an operational Due
Diligence System (DDS) must minimize the risk adghg illegally harvested wood on the EU
markeP®. The EUTR is part of the “Forest Law Enforcem&uyernance and Trade Programme”
(FLEGT) which aims to stimulate ‘both legal woodg@uction and good forest governance’ at global

level, and particularly in tropical countries (Waotlsw et al. 2016, Wan and Toppinen 2016).

Setting up a DDS comes with a cost at company Metéth results in a non-tariff trade barrier
(Global Timber Platform 2017). However, two instemts can avoid the burden of a DDS. Both
instruments involve a type of certification. Fifsgpical countries can negotiate a Voluntary
Partnership Agreement (VPA) with the EU. Each VIe4uires the establishment of a functional
legality assurance system. This assurance systewsahe VPA-countries to award FLEGT-licenses
to their wood operators. The FLEGT-license grantematic access to the EU wood market,
bypassing the due diligence requirement (Europeamrssion 2017b, Wodschow et al. 2016). In
addition, the VPA requires both environmental andletal efforts to improve the sustainability of
forest governance in wood-producing countries. Bececo-)certificates, such as PEFC and $SC
must be in full compliance with the EUTR requirentsefPEFC 2016, Trishkin et al. 2015). In fact, the
eco-certification schemes even raised their stalsdarorder to ensure compliance with the FLEGT
requirements (Gulbrandsen 2014). For this reasorca-certificate is accepted as sufficient prdof o
legality within the EUTR (UNECE 2015), and eco-dextl wood can pass a ‘due diligence light’

which entails lower costs.

This chapter defines legal wood as either ecofmttor VPA-licensed wood. Hence, eco-certification
and VPA-licenses are assumed to be mutually eanvatntailing the same costs and benefits. This is

a mere simplification of reality, but expert cortatibn in the Southern hemisphere confirms that thi

% The three key elements of the "due diligence syst&re: 1) Information: The operator must have aste
information describing the wood and wood productsintry of harvest, species, quantity, detailshefgupplier
and information on compliance with national ledisia. 2) Risk assessment: The operator should assesisk
of illegal wood in his supply chain, based on thi@imation identified above and taking into accocniteria set
out in the regulation. 3) Risk mitigation: When tmesessment shows that there is a risk of illegaldin the
supply chain that risk can be mitigated by reqgiraditional information and verification from thepplier.

60 ESC and PEFC are the two main eco-certificatethiowood industry at global level.
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is, at present, a legitimate assumption (GlobalbEnPlatform 2017, WWF 2015). This assumption is

further explained in section two.

Albeit potentially of interest for producers expogt to the EU, both eco-certification and VPA act n
very present in the Southern hemisphere. In May200.9% of the total global forest area was eco-
certified. However, the Northern hemisphere accotot 89% of this certified area, while the
Southern hemisphere only accounts for 11% (UNECERAAccordingly, only 7 countries signed
and implemented a VPA so far only Indonesia has managed to issue FLE®@Mses (European
Commission 2017d).

The poor uptake of certification (and the abseridev@rage by FLEGT) in the Southern hemisphere
is investigated by making use of a Spatial Equiifor Model (SEM) at global level. The traditional
SEM, as developed by Takayama and Judge (1971pdsmsmodified according to Brusselaers et al.
(2017). This modification is necessary to dististpuine certified (eco-certified and VPA-licensed)
wood from the conventional wobfdand thus to investigate the leverage effect ofabality

requirement.

This chapter provides two essential contributianktérature. First, most of the previous reseanch
the EUTR has focused on the legality aspects andiples of the EUTR (e.g. Wiersum and Elands
(2013) or Trishkin et al. (2015)). Albeit usefiijg type of research does not assess the policy
objective: to provide leverage for sustainable wpomtiuction and consumption. Only Moiseyev et al.
(2010) have conducted a global assessment of tAs\ffApact by making use of a SEM. But
Moiseyev et al. (2010) exogenously determined kizgesof legal (certified) wood in a region’s total
wood consumption and productfdninstead, this chapter presents a SEM which endnggy

determines the share of certified (legal) wood region’s total wood production and consumption.

Second, previous research has predominantly iyagetl the impact of the EUTR at country-level
(e.g. Atyi et al. (2013) or Roe et al. (2014)rr8t-alone case studies are not appropriate to
investigate the EUTR’s leverage effect, since dé#ife regions’ wood markets are ‘increasingly linked
through international trade and global environmiegpdéicies’ (Raunikar et al. 2010). Through these
linkages, demand and supply shocks in one regionngpact on other regions’ wood markets.

Accordingly, one region’s forest conservation pplan lead to deforestation in other regions (Gan

61 Cameroon, Central African Republic, Cote d’lvoi@&hana, Indonesia, Liberia, Republic of the Congo.

62 Conventional wood is potentially, but not neceiggatlegal wood. In any case, certified wood gaatees the
ecological and social trustworthiness of the préduc

63 Also the EU commissioned official impact-monitaginthe ITTC became responsible for an independent
market monitoring project. The project keeps tratkome global trends, and how the EU and wider
international markets for FLEGT-licensed wood depeaduring the establishment of the VPAs. But the
monitoring has two main restrictions: 1) it doe$ pivide insights into the dynamics which expltia
monitored evolutions, and 2) it does not take axtoount the situation in countries which did ngjotate a
VPA.
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and McCarl 2007, Sedjo and Sohngen 2013). Henglebal assessment, through a SEM, is more
appropriate. Note that the global interlinkagesdaié the EU’s assumption that its EUTR can indeed
impact on other regions’ wood markets. This assionps further strengthened by the importance of
the EU as a wood consumer: the EU accounts foo 20 © of wood product consumption at global

level (depending on the type of wood products) (FAIQ5b).

The basic framework, methods, and scenario deteglslescribed in the second part of this chapter.
The third part discusses the outcomes of the madele the fourth part discusses and explains some

particularities of the outcome. The final partloé thapter provides a brief summary and conclusion.

2. Methods

This research applies the modified SEM accordin@tapter 2 in order to investigate the impact of
the EUTR. This chapter's SEM is not different frtme second chapter's SEM, except for the baseline
scenario and hence the starting point of the arsalyhis chapter does not consider Green Public
Procurement (GPP) in the baseline scenario. Corsélguthere are more degrees of freedom for the
optimization of the baseline scenario. This modifBEM is specifically designed in order to
investigate wood markets which are characterizethéyresence of certified wood alongside
conventional wood. The technical details and litrotas of the modified SEM can be found in Chapter
2; this section only discusses the adaptations rnmatiee model to check the impact of the legality

requirements.

The reasons to opt for the modified SEM are thidefeirst, the SEM addresses the need for a global
assessment of the legality requirements’ impads bed stems from the strong interlinkages
between regional wood markets through trade (Bwngiet al. 2014). Five regions are taken into
account, ensuring global coverage: Europe (incly@nssia), Latin America, North America, Africa,

and Asia (including Oceania).

Second, a SEM can distinguish a policy measurelfaveeimpact on the demand side from the
welfare impact on the supply side of a market. Sithe FLEGT goal is to increase both the demand
for, and production of, certified wood it is essehto analyze both sides of the market

simultaneously.

Third, applying the modified SEM allows the endoges distinction between certified and
conventional wood. This approach is appropriatevestigate the leverage effect of the EUTR for
certified wood, because it allows producers andoorers to switch from one wood type to another.
Certified (legal) wood is defined as either ecatiied or VPA-licensed wood. Hence, eco-
certification and VPA-licenses are assumed to beially equivalent. This assumption deserves some

further explanation for both the demand and supjalg of the market.
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2.1. FLEGT and eco-certification on the supply side of the wood market

On the supply side of the market, environmentadt societal-friendly production practices restrict

forest management options and increase produatists ¢Van Deusen et al. 2010). Following the

assumption of competitive behavior, producers avilly apply for a certificate if the additional cest
are compensated by a price premiBprem, ;. The Willingness To Accept (WTA) is a measure of
the requested price premium on the supply sideefriarket”. If the additional costs related to

certification are not compensated, wood operatdigage additional losses and might cease exports

towards the EU and redirect their exports towadisries with less strict legality requirements.

This chapter assumes a comparable WTA for ecdfication and FLEGT-licensing. This assumption
originates from the observation that both certtfmatypes comply with the EUTR’s minimum

legality criteria. In addition, expert knowledgenfioms that the high set-up cost of a FLEGT-
licensing system prevents the actual issuing of GLHEcenses (Global Timber Platform 2017),
despite seven VPAs coming into force. As suchMBA constitutes the supply-side measures of the
FLEGT Action Plan. A VPA must increase the committi® develop robust wood legality assurance
systems, in addition to sustainable forest manageprectices (European External Action Service
2016). On the other hand, eco-certification is @mally) present in the Southern hemisphere. This
strengthens our belief that the costs of FLEGTHsieg are at least equal to the costs of eco-
certification. If not equal, this approach couldeaially underestimate the WTA for the FLEGT-

license but this still prevents hasty conclusida®bal Timber Platform 2017).

In addition, considering both types of certificatisimultaneously is necessary to conduct a global
impact assessment of the DDS on the supply sitleeaharket. The EU negotiates VPASs at country
level. Hence, including the possibility of eco-dfgzation is necessary to offer countries without a
VPA (e.g. in the Northern hemisphere) the poss$ybdf demonstrating the legality of their wood
exports, as is the case in reality. In specifiesasco-certification even became a prerequisite fo
legality licensing (e.g. for state-owned foresténdonesia, the only country which issues FLEGT

licenses at present).

This research uses the regional WTA estimatesdorcertification as applied in Chapter 2 (Appendix
B). This results in a logistic distributed WTA wighmearuy,r, ; and accompanying variation
nzaﬁ,TA_i/B per region. The mean WTA differs regionally due to regionidfledences in the indirect
and direct costs relating to certification. Theitiadt costs stem from the required changes to

management practices to meet certification starsd@dss 2001). The magnitude of the indirect cost

64 The compensation of costs relating to certificaimprobably not the only driver for certificatiodther
literature also identified producers’ charactecstivhich explain the decision to opt for certifioat
LOUREIRO, M. L. and ARCQOS, F. D. (2012). 'Applyibgst—worst scaling in a stated preference anabysis
forest management programiBurnal of Forest Economic¥,ol. 18, pp. 381-394.
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is inversely related to the quality of the currerx@nagement practices. Regions with good (legal)
standards for forest management face low indirestsc The direct costs are the costs of the
certification process. The nominal value of theedircosts is independent of the size of a
forest/company (Ebeling and Yasué 2009). Consety¢hné costs are relatively low for large-scale
producers and relatively high for small-scale peeta (Gullison 2003). Because large-scale
producers and operators tend to be located in drhBrn hemisphere, the average WTA in this

hemisphere also tends to be lower.

2.2. FLEGT and eco-certification on the demand side of the wood market

Certified wood is a credence good which is vertycdifferentiated by process attributes (Dulleck et
al. 2011). The certificate (eco-certificate or FLE{cense) demonstrates accordance with FLEGT's
legality principles. The Willingness to Pay (WTBJ tertified wood is a measure for the price
premium consumers are prepared to pay in ordezdoie certified wood. This turns certificationant
a market-based instrument with voluntary price algiiPirard 2012, Veisten 2007). Note that the
WTP is not the result of a contingent valuationmetwhich monetarizes the environmental and
societal gains. Instead the WTP measures the carsumarginal utility for the credence qualities of

certified wood.

This chapter assumes that eco-certification and@LEcensing stimulate a similar WTP. This
assumption is justified by the observation thatRh&GT-license, in accordance with eco-certificates
goes beyond the legality assurance and requiresbemental and societal efforts (European
Commission 2016f). This should provoke an equaregt from consumers. This approach has two
limitations. First, the FLEGT-license is less aharketing tool and less physically visible than-eco
certificates. Nevertheless, the EU considers th& Evhich prohibits the placing of illegal wood on
the EU’s wood market) as a demand-side measurseiiyng standards to imported products in EU
legislation, they oblige EU’s consumers to exclagnbuy legality verified woodSecond, eco-
certification schemes actively pursue a price puemior eco-certified producers, whereas the price
premium is not an explicit target of the FLEGT mang. However, the ITTO (2017) reported on a
Willingness to Pay (WTP) for FLEGT-licensed woodwyod operators. Hence, this research also
considers a WTP for FLEGT-licensed wood and equtteshe WTP for eco-certified wood. This
research argues that if the compliance costs tetatkegality verification are not compensated, no
trade will occur in the long run. Hence, a WTP dtidae present in order to make FLEGT-licensing

work in the long run.

In particular, this research applies the regionalP/¢stimates for eco-certification as applied in

Chapter 2 (Appendix A). This results in a logististributed WTP with meapy,rp; and
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accompanying variatiomzaﬁ,Tp_i/B per regioni. The mean WTP estimates differ regionally due to

regional differences in income level (Greenstore Jack 2015).

2.3. Model specifications

The price mechanism for certified wood preventsuse of the traditional multi-product SEMs for
substitute goods. The certified wood prigg{ andP;" for demand and supply) consists of the
conventional wood priceP§ ;" andPs;™) to which a price premiunPprem,; andPprems;) is
added. In accordance with earlier research (e.iga@hAguilar (2013)), the price premium is

expressed as a percentage increase in the conmantiace:

PgS" = Pg; * (1 + Ppremg;) (5-1)

Pscfr = Ps; x (1 + Ppremy;) (5-2)

Hence, the standard assumption of a positive (nejaiross-price elasticity for demand (supply) for
substitute goods does not hold (Takayama and JL@it@ O'Sullivan et al. 2011). Chapter 2
describes the technical details of the modified SElluding the price premium mechanism, the

specification of the regional demand and supplgfions, and the bilateral trade costs.

The share of certified wood in a region’s total @watemand and supply depends on two factors. First,
the regional, and endogenously determined, priemjum for demand and supply (equation 5-1 and
5-2). Second, the logistic distribution for the Waikd WTA per region (Appendix A and B). Each
regioni’'s cumulative distribution function for certifiedomd consumption can be constructed out of

the known logistic distribution:

Shareg? =1- ! (5-3)

—(Ppremg ;~HwTp,i) /
1+e SWTP,i

The cumulative distribution function determines tieetified share of a region’s total wood productio
for each price premium level. It has a downwargsl{Figure 5-1). This implies that a low price
premiumPprem'°" results in a high proportion of certified consuiopt(ShareJ$" hi) within the

total equilibrium wood consumptia@y ;. A high price premiunPprem”9" results in a small share:

Shareg? low in Figure 5-1.

In accordance with the WTP approach, a cumulatiseiblution function of certified production is
constructed out of a regiots logistically distributed WTA (equation 5-4). Ehallows the SEM to

endogenously determine the certified share of mmégyproduction for each price premium:

1

—(Ppremg ;i —UwT4,i)
1+e OWTA,

Shareg§" = (5-4)
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Figure 5-1 visualizes the relationship betweerpttiee premium and the certified share of a region’s

wood production and consumption.
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Figure 5-1: Cumulative distribution function of tiéed wood in total demand & supply for a region
NOTE.-The low and high price premium are determiadaitrarily.

2.4. Objective function

The modified SEM optimizes global economic welfarkis welfare is defined as the sum of all
regions’ quasi-welfare under the assumption ofsppart costs. A region’s quasi-welfare equals the
integration of the demand and supply function dkerequilibrium quantity (Takayama and Judge
1971). This maximization of global welfare is re&d in the modified SEM’s objective function. The

demand and supply functions according to Chaptan@,integration of these functions is presented in
Appendix .

However, the demand and supply function do notrdjsish between certified and conventional
wood. Both certified and conventional wood are oesible for this regional quasi-welfare. The
supply and demand function endogenously deterntireesesponse of the demanded and supplied
guantities to price changes. The baseline valuethéodemanded and supplied quantities are
calibrated to the current levels of registered pobidn and consumption. At present, Europe, North
America, and Asia produce the most wood (respdgtR@.66%, 29.46%, and 25.89% of global
production). Latin America and Africa produce legsod (12.57% and 2.42% respectively). The

consumption pattern is comparable. Europe, Nortkeden, and Asia account for most of the wood

100



The legality requirements in the EU Timber Regulation: non-tariff trade barrier or leverage effect?

consumption (30.97%, 27.98%, and 26.30% respeygjiveatin America and Africa account for

smaller shares (12.72% and 2.03% respectively).

The modified SEM adds an additional welfare elentenhe traditional SEM’s objective function.
Figure 5-1 demonstrates how a low price premRmmem' " on the demand side of regits market
encourages a high percentage of the consurfieas ;%" hi) to acquire certified wood. However,

most of the certified wood consumers are willingp&y an even higher price premium. The difference
between the equilibrium price premiutprem!°” and a consumer’s individual WTP represents the
additional consumer surplus relating to the intdiiun of certification and the price premium. The
integral of the cumulative logistic distributionniction (equation 5-3) over the right hand sidehef t
equilibrium price premium adds all individual conser surpluses. A maximum price premium of

100% is assumed:

CSEe = J, Shareg? dPpremg;— {7 Shareg dPpremq;  (55)

Accordingly, an additional welfare element is cédted for the supply side of the market:

PSfer = fopprems'i Shareg? dSharel (5-6)

Both the additional consumer and producer surggadtion 5-5 and 5-6, respectively) are multiplied
with the regional equilibrium conventional woodqeri(respectively; ; andPg;) and the regional
equilibrium wood quantity (respectivey; ; andQy ;). This multiplication is added to the traditional

SEM’s objective function in order to construct thedified SEM’s objective function (Appendix I).
The traditional SEM’s price condition for trade ahd trade balances remain valid in the modified
SEM. However, the balances do account for thefemttshare of demand and production, and the

price premiums, if necessary.

The modified SEM simultaneously solves each regi@gjuilibrium under the assumption of bilateral
trade costs (Appendix I). Hence, the transportscesparate, but do not isolate different regions’
markets. The transport costs are retrieved frormBioono and Shushuai (2014), according to Chapter
2. The outcome of the modifications is an equilibristate for the market which is no longer two-
dimensional (price and quantity). Instead, the ldariim consists of four dimensions: pricg;( and

P¢;), quantity Qg ; andQg ), price premiumKpremg; andPpremy;), and certified share of a region’s
total consumption and productiofh@reg’” andShareS"). This finally allows us to determine each

region’s quasi-welfare.

2.5. Policy scenario

This chapter compares a baseline scenario to #r&so in which FLEGT has come into force. In the

baseline scenario, both conventional and certiftedd can be imported into the EU. Importing wood
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does not entail any additional costs, apart froenstiandard transport costs. In the FLEGT scenario,
wood importers must provide sufficient proof ofddity by establishing a DDS or by importing
certified wood. Expert knowledge indicates that¢hbsts of setting up a DDS at individual level
surpass the costs of a certificate (Global Timbdetf&*m 2017). For this reason, this chapter assume
that only certified wood is imported into the EUhi§ implies that the non-negativity constraint thoe

P

conventional wood quantity transported to Eurdﬁr@f@’},) must be further tightened. This variable is

set at zero for each region, except the EU:
Vj # EU:TQS%, =0 (5-7)

European wood production is supposed to meet the EEgality standards. Therefore, no certificate is

explicitly required for European wood destinedtfoe domestic market.

3. Results

3.1. Certified production

Table 5-1 presents the productidh (), supply price¥s;), and supply price premiums per region
(Ppremy ;) at regional and global level for both the baselmd FLEGT scenario. In addition, the
table presents the production cddtdst,;). The production cost is below the received pbeeause

of the properties of the spatial model. This allgassducers to generate additional producer surplus.

In a case where a region is trading wood, the i@iffee between the production cost and the price
originates from the transport costs. Note thafpfegluction cost can also be lower than the price
received by consumers in cases where a regiort saang wood. In traditional welfare optimization
without transport costs, this situation would foste increase in both consumption and production in
order to accomplish welfare gains by increasingdp lmoinsumer and producer welfare. However, the
spatiality in this model implies that regions canimdinitely increase their wood production, assthi
depends on their natural capacity to produce. Atingly, the demand for wood depends on macro-
economic indicators and cannot increase infinitdlyditionally, the existence of the potential for
trade impacts on the received price, even in cakese a region is not trading wood. If consumers do
not pay a price at least equal to the demand price foreign market minus the transport costs,

domestic producers will benefit more if they shipit wood to export markets.

In the baseline scenario, Europe and North Amexiegthe most important certified wood producers.
Respectively 46.53% and 84.84% of their wood préduods certified. The certified share of the three
remaining regions’ production is below 5%. Togetldrica, Latin America, and Asia only account

for 3.05% of global certified wood production.

102



The legality requirements in the EU Timber Regulation: non-tariff trade barrier or leverage effect?

At global level, the production of certified woodateased by 26.69% due to FLEGT. However, the
regional impact on certified production is ambigsioOn the one hand, FLEGT increases certified
wood production in the Southern Hemisphere. Africgtin America, and Asia increase their certified
wood production by 18.16%, 18.16%, and 17.64% m@spy. This results in a combined share of

5.17% of the global certified wood production foe tSouthern hemisphere in the FLEGT scenario.

On the other hand, certified wood production dexeean North America (-41.70%) and Europe (-
0.83%). In Europe, FLEGT prevents the import ofveortional wood. Hence FLEGT releases the
European conventional wood producers from non-Eeaogompetition. This allows European
producers to exercise market power on the convaaitivood market and increase the conventional
wood price by 0.14% (Table 5-1). The increasedepaittracts less efficient conventional wood
producers (facing higher production costs) to pgudite in the conventional wood market. The
maximum production cost to join the conventionatkeais now 1.05% above the previous level
(Table 5-1). Consequently, conventional wood prtidadoecomes more attractive and a proportion of
the previously certified producers switch backdowentional production. The decreased interest in

certified wood on the supply side of the markeus$ the European price premium by 1.32%.

Certified production in North America decreasegthy’0%. This is due to the trade barrier for
conventional wood in the EU. Consequently, the Néwnerican conventional wood is increasingly
destined for the domestic market, which reducesdmeentional price (-18.85%). This makes
conventional wood attractive for the North Americamsumers who, to some extent, switch to
conventional wood. Finally, this reintroduces thiegppremium in North America. However, more
producers can sell conventional wood at a highedmmam production cost (+0.17%), which
increases the producer surplus. The price premiomal&neously decreased by 21.23%. Less
producers are able to offer certified wood (maximunoduction costs decreased by 5.49%). But those
certified producers receive a high price. The elotuof wood prices in North America is strongly
related to the evolution of prices in Europe. Thikows from the observation that Europe is the mos
important competitor of North America in terms @lwvme produced. For conventional wood, the
price increase in Europe allows the North Ameripeoducers to increase their production cost
without losing consumers to European producerscedified wood, the reduction in the European
price premium has the opposite effect. If North Aicen producers want to remain competitive they
have to reduce their price premium. Note that tbeiNAmerican price premium in the baseline
scenario (36.27%) by far surpassed the Europeaa premium (27.83%). The converging trend in
the FLEGT scenario drives price premiums in botiames closer to each other (to 27.46% and
28.57% respectively). Hence, North America expeesma relatively bigger reduction in the price

premium, which explains the sharp decrease infigeHproduction in this region.
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3.2. Certified consumption

In accordance with the global certified wood prdaug the global consumption of certified wood
decreases by 26.69%. Table 5-2 presents the SEilWan for each demand-related variable for both

scenarios.

In this model, consumers can make a couple of b&sisn order to optimize their quasi-welfare.

First, they can switch between conventional antfige wood if one wood type becomes relatively
more expensive than the other. Second, consumersaitch between domestically produced wood
and imported wood for the same reason. Howeversp@t costs impede the switch from domestic to
foreign wood. These transport costs create aniadditmargin between a region’s domestic demand
price, and other regions’ supply prices. This masgparates, but does not isolate, the different
regions’ markets. Due to the margin, the productiost of the most efficient region does not
necessarily equal other regions’ demand prices #e transport costs between the two regions must
be remunerated. This allows less efficient prodaiger less efficient region to participate in thei
domestic wood market, as long as their product@ast does not surpass the minimum of the cost price
of more efficient foreign producers and the bilatéransport costs. Consequently, high transpatisco

make consumers more dependent on the choices maheiestic producers.

This phenomenon is also observed in Europe anchMoarterica. The previous part provided an
explanation for the growing interest in conventigoraduction in both regions. North American and
European consumers are obliged to follow this tramai consume more domestically produced
conventional wood. In Europe, FLEGT prevents thachwowards foreign conventional wood. In
addition, the transport costs impede consumers fuapstituting the previously domestically produced
certified wood with certified wood produced abrobiégnce, the home effect of the increased
conventional price outweighs the potential benefitsertified wood imports into Europe. This result
in a 4.24% decrease in certified consumption iroper despite the relatively high European WTP for

certified wood.

Also, North American consumers are obliged to feltbe decisions of North American producers.
This implies a 41.7% decrease in certified woodscomption. In the baseline scenario, certified wood
consumption was the standard in North America, éwghe extent that no price premium was present
on the demand side of the market; the conventipned was sufficiently high for certified wood. In
the FLEGT scenario, the price premium is reintredijevhich means that the certified price differs

from the conventional price. This makes conventisrad consumption more appealing.

Certified wood consumption decreases in Africa Asid. In these regions, the consumers did not
follow the decisions of their domestic wood prodsdg.e. to produce more certified wood). This

follows the observation that most certified woodhase regions is destined for the foreign market.
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The African and Asian WTP for certified wood isedio their lower per capita income, which is not

sufficiently high to ‘compete’ with the higher WTithe export markets.

The explanation for the increase in certified weodsumption in Latin America is twofold. First,
Latin American consumers follow the decisions @ tlomestic producers to produce more certified
wood as a response to FLEGT. Second, a reduces gmeenium for consumption is observed in Latin
America. This is an indirect result of the disappeae of African and Asian exports of conventional
wood to Europe. Those two regions had a comparativantage in conventional wood production. In
contrast, Latin America had a comparative advanitagertified wood, and its producers could set an
advantageous price premium. Due to FLEGT, produodigcisions no longer consider the
comparative advantage. Instead all regions focug mio certified wood production. For this reason,
Latin America faces higher competition from Africand Asian certified wood producers.
Consequently, the price premium for the consumpaforertified wood decreases in Latin America.
This creates more interest in certified wood congstion in Latin America and explains the certified

wood import by Latin America out of Africa and Asia

3.3. Welfare implication

The global welfare for wood consumption and prounctiecreased by 0.26%. The welfare effect is
further analyzed at regional level. Table 5-3 digplthe percentage change for each region’s total,
consumer, and producer welfare. Some trends ireTaBl are apparent. At first, consumer welfare
decreases in each region. This is a result ofritreased price on the European conventional wood
market. This increases the conventional wood piicedl regions. These increased prices, in turn,
reduce the quantities consumed which results inedstng consumer welfare. The only exception is
the North American conventional wood price. In baseline scenario, certified wood consumption
was the standard in North America and the conveatiprice equaled the certified price. However,
FLEGT initiated the reappearance of the price puemand a drop in certified wood production. The
increased certified wood price damages North Araermonsumer welfare.

A second trend concerns the increased produceangeli all regions, except North America. The
protectionist measures drive up prices, which erages production. This leads to increased producer
welfare. Only North American producers experienggeare loss. The explanation for this
phenomenon is twofold. First, the North Americaadurcers produce less certified wood. As a
consequence, they miss out on a considerable ambtire price premium. This drop is less
considerable in, for example, Europe. Second, FLE&IMpts the North American conventional
wood producers from Europe’s wood market. In theebae scenario, North America exported
conventional wood to Europe. The disappearancleeoimportant European export market negatively

impacts on North American producer welfare.
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In General, a region’s welfare decreases if the decrease in consumer welfare outweighs the increase in
producer welfare. This is the case in all regions, except Europe and Africa. The increase in the African
producer surplus is mainly explained by the certified wood exports (also to Latin America). The
considerable welfare increase for the European producers (+1.42%) is a consequence of the higher

price from which they can benefit on the conventional market.
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Table 5-1: Production of wood, production of céetif wood, supply prices, and supply price premi(ipaseline scenario and FLEGT scenario)
Africa Latin America Asia Europe North America World

Baseline FLEGT Baseline FLEGT Baseline FLEGT Baseline FLEGT Baseline FLEGT Baseline FLEGT

Quantities:
Qs .38 .38 1.95 1.96 3.34 3.35 4.61 4.65 4.58 4.59 14.87 14.92
Qs,ichange (%) +.14 +.14 +.14 +.83 +.14 +.35
o .01 .01 .04 .05 .15 .18 2.15 2.07 3.89 2.27 6.23 457
i change (%) +18.16 +18.16 +17.64 -3.65 -41.70 -26.69
Shareg$" (%) 2.12 251 2.12 2.51 4.52 5.31 46.53 44.46 84.84 49.39 41.94 30.63
Shareg$" change (%) +18.00 +18.00 +17.48 -4.45 -41.78 -26.95
(Cost) Prices:
Pg; 1.33 1.33 1.27 1.27 1.26 1.26 1.26 1.26 1.55 1.26 1.34 1.26
P,; change (%) +.15 +.14 +.14 +.14 -18.81 -5.94
Pcost,; 1.05 1.06 1.05 1.06 1.05 1.05 1.05 1.06 1.05 1.06 1.05 1.06
Pcost,; change (%) +.17 +.17 +.17 +1.05 +.17 +.45
Ppremg; (%) 27.83 28.57 27.83 28.57 27.83 28.57 27.83 27.46 36.27 28.57 33.10 28.07
Pprem,; change (%) +2.69 +2.69 +2.69 -1.32 -21.23 -37.83
Pgi” 1.65 1.66 1.66 1.58 1.52 1.57 1.55 1.56 1.55 1.56 1.55 1.56
Psi" change (%) +.66 -4.54 +2.79 +.66 +.66 +.70
Pcost 55" 1.35 1.36 1.35 1.36 1.35 1.36 1.35 1.36 1.44 1.36 1.40 1.36
Psifcost change (%) +.76 +.76 +.76 +.76 -5.49 -3.23

NOTE.-Prices are in 100 USD per m3. Quantitiesstmadardized. Asia encompasses Oceania and Eutopmpasses Russia. The world prices are calcudatéue volume weighted average
of each region'’s prices. The percentage changessept the change of the variable’s value in thEGTL scenario compared to the baseline scenariodiBpéayed price premiums are the
percentage increase on top of the conventional vpoicd.



Table 5-2: Consumption of wood, consumption ofifiedt wood, demand prices, and demand price premi{iraseline scenario and FLEGT scenario)

Africa

Latin America

Asia

Europe North America World

Baseline FLEGT Baseline FLEGT

Baseline FLEGT

Baseline FLEGT Baseline FLEGT Baseline FLEGT

Quantities:

Qq,i
Qu,i change (%)

cer

d,i

@i change (%)
Shareg" (%)
Shareg’" change (%)
Prices:
Py,i
Py; change (%)
Ppremy; (%)
Pprem,; change (%)
PiST

,1

Pii" change (%)

.28 .28
-.07
.00 .00
-18.54
.80 .65
-18.48
1.33 1.33
+.15
23.60 24.24
+2.71
1.65 1.66
+.66

1.81

.06

3.36

1.27

30.50

1.66

1.81
-.06

19
+215.14
10.58
+215.34

1.27
+.14

24.40
-20.02

1.58
-4.54

4.00

14

3.43

1.26

20.81

1.52

+15.35

4.64 4.64 4.13 4.19 14.87 14.92
-.01 +1.34 +0.35

2.15 2.05 3.89 2.27 6.23 4.57
-4.24 -41.70 -26.69

46.26 4430 94.09 54.13 41.94 30.63
-4.24 -42.47 -26.95

1.26 1.26 1.55 1.26 1.34 1.26

+.14 -18.81 -5.94
23.35 23.98 0.00 23.98 8.80 24.00

+2.71 +00 +172.76
1.55 1.56 1.55 1.56 1.55 1.56

+.66 +.66 +.70

NOTE.-Prices are in 100 USD per m3. Quantitiesstmadardized. Asia encompasses Oceania and Eutopmpasses Russia. The world prices are calcudatéue volume weighted average
of each region’s prices. The percentage changessemt the change of the variable’s value in thEGTL scenario compared to the baseline scenariodiBpéayed price premiums are the
percentage increase on top of the conventional vpoicd.

Table 5-3: Percentage change of the total, consuamdrproducer welfare per region

Regional Welfare

Producer welfare

Consumer welfar

Africa 0.0062 0.3052 -0.1902
Latin America -0.4228 0.3040 -0.7896
Asia -0.1717 0.3305 -0.2604
Europe 0.0331 1.4171 -0.0531
North America -0.5979 -7.2989 -0.1091
World -0.2601 -1.8366 -0.1161

NOTE.- Asia encompasses Oceania and Europe enceegBsissia. The percentage changes representiigedo the variable’s value in the FLEGT scenesimpared to the baseline
scenario and are displayed in 100%.
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4. Discussion

4.1. Trade barrier

FLEGT creates a trade barrier for conventional wimoHurope. The protectionist nature of this trade
policy reduces global welfare (0.26%), with vuli@eaconsumers being particularly affected. North
and Latin America were shipping conventional wooétrope and are directly impacted by the
import ban. The case of Latin America is differéltie region managed to redirect its conventional
wood flow from Europe to Asia. As such, Latin Angariexports an increased volume of conventional
wood in the FLEGT scenario, which positively aftetiieir producers’ welfare. All other regions’
conventional international wood exports collapgesia result, the international trade in conventiona
wood also decreased by 1.21%. Note that conventiomad is not necessarily illegal wood. Instead,
this is wood produced by producers who cannot iteetnvironmental and societal standards set by
eco-certification or FLEGT-licensing. Hence, thduetion in conventional trade flow does not

necessarily represent a reduction in illegal trade.

Concerning international trade for certified woBEGT does not stimulate certified wood exports to
Europe. This is first of all explained by the trpod costs, ad valorem tariffs, and price premium.
Those elements complicate certified wood trade tdsv&urope because they do not allow European
consumers to easily switch between domestic amddgioproducers, or between certified and
conventional producers. This links to earlier reskeavhich identified transport costs as the main
obstacle to benefitting from FLEGT licensing (SW@12). Second, Europe itself is an efficient
producer of certified wood. Europe can fulfil tremaining demand for certified wood itself. This
finding is in line with the home-effect by Fajgellma et al. (2011) who explain why richer countries
specialize in high-quality goods. As such, the egpee legality requirements create a trade barrier

around the Northern hemisphere.

Nevertheless, the global trade in certified woadeased by 636.28%. This is due to increased export
of certified wood within the Southern hemisphere.(from Africa and Asia to Latin America). These
regions previously focused on conventional woodetgato the Northern regions but are not allowed
to do this anymore. In the FLEGT scenatrio, the &&ini and Asian producers are allowed to export
conventional wood towards the EU, but cannot compeath the more efficient certified producers in
the EU. Instead, shipping certified wood towardsr.america proofs to be the most beneficial
alternative for a (limited) proportion of the Afan and Asian wood producers. Latin America became
the export destination because this region is cenized by having the highest WTP of all Southern
regions. The volumes of certified wood produced taaded in the Southern hemisphere remain small

however.
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The outcomes of this chapter's SEM describe hovirtiigical regions cannot compete with certified
wood production in the Northern hemisphere. Thal$® observed in reality. Teternational

Tropical Timber Councitlescribes the dangers for the future of certificatf ‘producers are forced

to drop out from traditional markets, as has alydappened in some cases, product prices are driven
down’. In some regions, this can lead to a redadicahe value of the resource, encouraging its

conversion into other uses (ITTC 2004).

4.2. Price premium as an incentive for certification

This chapter adheres to a strictly economic appréaeards certification, based on the assumption of
perfect competition. The SEM only allows produderswitch to certified production if the

certification cost is compensated by the price jmemExperts of the ITTC (2004) confirm this
economic approach: without ‘tangible benefits dagvrom certification in terms of profitability or
competitiveness, enterprises will have little indento improve forest management with higher
costs’. This problem is found to be particularlyiges in the case of tropical wood-producing
countries (Simula et al. 2004). Also Greaker (20#3cribed how an insufficient willingness to pay

for green (certified) products can endanger for@igrducers’ profits.

Carlsen et al. (2012), on the other hand, stressiportance of less tangible benefits for ecooeat
wood producers (e.g. community empowerment) (Carésal Palmer 2016). This type of benefit is

hard to capture in a monetary value.

4.3. Leverage effect

According to our simulations, production of cegdiwood decreased at global level. In practice, a
region’s certified wood production is positivelpkied to the region’s certified forest area. Hence,
FLEGT does not positively impact on forest constoveand sustainable forest management practices
at global level. However, FLEGT is specificallygated at forests in the Southern hemisphere and
those regions managed to expand their certifiedymtion. Nevertheless, the certified share in those
regions’ production remains equal to or below 1@%d it is not targeted at the European market. One
could also wonder to what extent the certificafitasieed enlarged the sustainably managed forest area
Blackman and Naranjo (2012), for example, desdrib& certification first tends to attract producers

who already meet the certification standards.

Due to the reduced volume of certified wood prodiiggobal certified wood consumption also
decreased. The positive relationship between th& WHe GDP, and the certified share in a region’s
consumption indicates that ‘Willingness to Payprsbably the wrong choice of words. It rather

reflects the ‘Capacity to Pay’ for certified protkicOnly Latin American consumers increased their
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certified wood consumption, but in this region teetified wood price decreased. Take note that the
WTP is fixed in this model. However, Gulbrandse@12) described how government policies, by
relying on (non-governmental) certification scheneas award credibility to the certification
schemes. Following this rationale, FLEGT mighttha long term, increase private consumers’ WTP

for, and consequently consumption of eco-certifiedd.

The SEM'’s outcomes (Table B1) are also observeddlity: both eco-certification and FLEGT-
licensing are not able to certificate considerafolleimes of wood. This suggests that the cost of
certification is higher than the price premium tiged by the producers in the Southern hemisphere.
Government policies could aim to reduce the costedification to make certification more inclusiv
at global level. Potential points of attention dhe legislative framework in support of certifiicat
(Putz et al. 2000), the distance and convenieng@ofl transport (Gullison 2003), and the available
financial means (ITTC 2004).

Governments can also invest in group dynamics angerative initiatives in the forest industry. A
higher level of vertical integration along the pnation chain, for example, reduces certificatiostso
(Atyi and Simula 2002). Cooperative initiatives arlggroducers can also reduce the direct
certification costs since the direct costs aredegendent on the size of a forest/company (Ebelmb
Yasué 2009). Consequently, the costs are relatiselyfor large-scale producers and relatively high
for small-scale producers (Gullison 2003). Moreolanmge-scale wood producers are also favored
over small-scale wood producers by the buyers wifieel wood. Demand for certified wood is

mainly driven by retail, which demands large volsimeonsistent quality, and low prices. Large-scale
wood producers are better able to meet these myairts (Molnar and Trends 2003, Rametsteiner
and Simula 2003, Klooster 2005, Taylor 2005). Hoevelarge-scale producers and operators tend to
be located in the Northern hemisphere. Cooperatitiatives in the Southern hemisphere can tackle
the issue of scale, although a phased approaateed for this kind of policy (Simula et al. 2004).

a more comprehensive strategy, certification cay plcomplementary role in sustainable forest

management.

5. Conclusion

According to our model, FLEGT does not stimulat ¢bnsumption and production of certified wood
at global level. However, a modest leverage effeobserved in production in the Southern
hemisphere. Unfortunately, the market share fdifimat wood in these regions remains marginal.
These findings are in line with what is currenthserved in reality, suggesting that more attention
must be devoted to the costs of certification. [Everage effect is not realized in Europe and North
America (the main producers of wood). In EuropeiEBI allows producers to switch to conventional

production and benefit price increases in this miaskgment.
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On the demand side of the market, this model's mhjosexplain how, due to the transport costs,
consumers are obliged, to some extent, to follevtoduction decisions of their domestic producers
in favor of certified or conventional wood. Undhistlogic, the transport costs further separate the
regional wood markets. Certified wood consumptieardased in all regions except Latin America.
Latin America both produces and imports more dedifvood. The certified wood is imported from
Asia and Africa, who can no longer focus on thedpation of conventional wood, due to the
implementation of FLEGT. The comparative advantageish are supposed to determine production

decisions and trade flows are ruled out due tqtiiey.

The innovative features added to traditional Sp&tipiilibrium Modelling also allow us to analyze
the impact of the policy for each region’s quasifare. At global level, the quasi-welfare decreased
due to FLEGT's protectionist nature. Protectionibmgdefault, led to non-optimal welfare outcomes.
The considerable weight of consumer welfare ingilnesi-welfare of Latin America, Asia, and North
America reduces their regional quasi-welfare. Thedections occur at the expense of a welfare
increase in Europe (the initiator of FLEGT) andiédr For both continents, the welfare increase is

due to an improved producer surplus, since consuiareralso worse off in those regions.

This model is a simplified representation of rgalitherefore it cannot be used for exact forecgstin
the leverage effect of FLEGT on each region’s fiedishare of wood consumption and production.
The value of the model lies in revealing mechanismigh impact on a country with a profile

comparable to one of the five regions’ profiles.
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Conclusions

1. Research objective and conclusions

This thesis analyzed government policies that aisustain wood (products) consumption and
production. More in particular, the thesis’ focagblicies that imply a set of minimum requirements
to which the wood (products) must comply. The twtiqles analyzed are GPP and FLEGT. In this
context, the minimum set of requirements must guarathat the wood is extracted from,

respectively, sustainable or legally managed ferest

This chapter first provides an overview of threaagal conclusions that are drawn from similarites
comparisons between the different chapters’ coiatgs This provides insights and conclusions for
the main research objective of this thesis. Sulmsityy an overview of chapter-specific conclusians
provided. Hereafter, this concluding chapter presidn overview of policy recommendations
addressing some of this thesis’ conclusions. Rintlis chapter identifies future — potential -e@<h

trajectories.

1.1. Non-inclusive policies towards wood producers

At present, both eco-certification and FLEGT-licegsare not inclusive towards producers in the
Southern hemisphere. In the context of eco-ceatifin, the southern hemisphere only accounts for
13% of the globally certified forest area. In tlomtext of FLEGT, only six wood-producing countries
have managed to conclude a VPA with the EU. Atgmmesonly one of these six countries — Indonesia
— has managed to issue FLEGT-licenses. Henceen&dRP, nor FLEGT, is fully inclusive towards
all regions’ producers. Consequently, neither effiblicies increases the uptake of the sustaitabili

or legality standards in forest management and vpooduction in the South.

This is demonstrated in Chapter 4, which providess#orical analysis of Cameroon’s wood exports to
the EU before, during, and after the VPA implemgoteprocess. The analysis finds that the VPA
negatively impacted on Cameroon’s wood exports wheame into force (and during part of the
implementation process). Also, Chapters 2 and britesshow the EU-wide implementation of,
respectively, GPP and FLEGT does not promote thekeyof certification and legality criteria,
respectively, in each region’s wood market. In@fP scenario, certified production manages an
increase at global level. However, certified praducdecreases in North America and Africa. In the
FLEGT scenario, certified production decreaseddatay level, and notably in North America and the
EU. In addition, neither policy succeeds in inchegshe share of certified production in the South
above 5% of the SEM’s global certified productibmparticular situations conventional wood
production is even stimulated. This is observethévolume of conventional wood produced in the
SEMs in Chapters 2 and 5, as well as in the subistit effect between Cameroon and its regional

counterfactual as wood supplier in Chapter 4.
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The interaction between transport costs and thebante costs for eco-certification, or legality
criteria are held responsible for these observati®he transport costs separate the different msgio
wood markets. This reduces competition betweeidifferent regions’ producers. In addition, the
high compliance costs in the South explain thetéchimportance of the South in global certified
wood production. These high costs are insufficieotimpensated by a price premium. The
explanation for the insufficient price premium esled on the assumption of perfect competition. The
use of this approach is justified by other auttvane state that without tangible benefits, the uptak
certification will remain limited (ITTC 2004, Simalet al. 2004). Note that in the case of FLEGT, not
only do the high compliance costs impede tradealsat the non-operative FLEGT-licensing system

neglects access to the EU’s wood market.

Comparison of both policies demonstrates that GBAges a better stimulus for sustainable wood
production. GPP is more positive in nature asniti$eto activate a latent demand for wood products.
This still allows each region to specialize in theod type for which they have a comparative
advantage. In contrast, FLEGT is more negativeaiane, as it restricts trade in conventional wdod.

this case, comparative advantages do not detetimengroduction choices.

1.2. Non-inclusive policies towards wood consumers

GPP aims to increase the consumption of sustaimaie (Chapter 1). The findings in Chapter 2
demonstrate that GPP can indeed stimulate privatsuenption of certified wood, both in Europe and
in other regions. Private consumption of certifigabd, however, decreases in Asia and North
America. Chapter 5 indicates that FLEGT has a megative impact on private consumption of
certified (legal) wood compared to GPP. Privatescomption of certified wood decreases in all

regions, except Latin America, due to FLEGT requeats for legality.

The findings in Chapter 3 provide also useful ihsign this respect. In general, private consumers
indicate support for GPP. However, this suppomificantly decreases when GPP entails negative
consequences (i.e. increased price, crowding-optiehte consumption). Hence, the reductions in

private consumption, as observed in the SEMs irp@ha 2 and 5, are likely to provoke some

resistance.

1.3. Interaction between non-governmental and governmental initiatives

Chapter 1 defines eco-certification as a transnatjsmon-governmental approach to environmental
regulation and development. Although non-governiadantnature, Chapters 2 and 5 describe the

strong interlinkages between eco-certification gadernment policies (notably GPP and FLEGT).
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GPP for wood relies on eco-certification for a nembf reasons. The main reason is the issue of
limited availability of universal environmental t@ria for products/services (European Commission
2016a). In addition, the use of certification caakm public procurement decisions more consistent
(Parikka-Alhola 2008). Finally, governments arer@asingly interested in socially responsive fogestr
administration, next to transparency in trade. EedHication complies with these concerns (Atyi et
al. 2013). Besides GPP, FLEGT also interacts witheertification. FLEGT acknowledges the full
compliance of the two main eco-certification schemd-SC and PEFC — with the EUTR
requirements (Trishkin et al. 2015, PEFC 2016).

Hence, some government policies rely on eco-ceatifin, but their interest in eco-certification can
also push the certification schemes to improve tftandards. The latter is explained in Chaptard a
confirmed by Gulbrandsen (2014), who noticed teavéral certification schemes are developing
legality assurance standards in response to thELEHGT and Timber Regulation, as well as member-
state procurement policies’. Hence, governmentcasdiand non-governmental eco-certification
mutually reinforce each other. In addition, Chap®iand 5 describe how the approval of eco-
certification schemes by government policies cdrmaane the rulemaking authority and signal the
credibility of the schemes to procurers and buyEnss could provide an important contribution te th
uptake of private consumption of eco-certified wosidce a lack of trust prevents this uptake
(Chapter 4).

1.4. Chapter specific conclusions

This section discusses chapter specific conclusigrish have not been discussed previously. The

chapters are not discussed in the correct order.

1.4.1. Chapter 2

Applying GPP increases global welfare in ChapterSEM. If governments opt for the lowest bid,
they cannot tap into all potential quasi-welfarewdver, applying GPP allows them to take other
dimensions of (e.g. environmental) quality into@out and purchase eco-certified wood at a price

premium. Paying the price premium taps into presipunused quasi-welfare.

However, increased global welfare is not a Parfftcient improvement. Whether or not an individual
region increases its quasi-welfare due to GPP nofumainly depends on the evolution of its
consumer surplus. Europe, Africa, and Latin Amen@maged to increase their consumer surplus and
regional quasi-welfare, mainly due to increasedifest purchases. However, quasi-welfare decreased

in North America and Asia.
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1.4.2. Chapter 5

In contrast to GPP, the implementation of FLEGTuex$ global welfare. Again, some regions
manage to increase their individual quasi-welf&er¢pe, Africa) while some regions experience a
decrease in individual quasi-welfare (North Americatin America, Asia). More apparent is the
observation that the consumer surplus decreaseakim single region. In contrast, the producer

surplus increased in each region, except North Auaer

This is due to the restrictive nature of the ldgakquirements in FLEGT. These requirements preven
conventional wood trade to Europe. This furtherasaies the regional wood markets, which allows
most regions’ producers to increase their pricessdch, FLEGT has elements in common with
protectionist trade policies. Protectionism gerlgit@inds to reduce global welfare. Note that, & th

latter situation, a region’s comparative advaniag® longer indicative of production decisions.

1.4.3. Chapter 3

This chapter analyses private consumers’ intentiotsly eco-certified wood in combination with

their support for GPP. In relation to the intentiorbuy, Chapter 3 confirms the significance of
environmental concern, subjective norm, and agitisdvards eco-certified purchases as drivers for
eco-certified wood consumption. However, contrargtpectations, perceived consumer effectiveness
does not impact on intention to buy eco-certifiembd. This is explained by the low frequency of

wood purchases which reduces the perceived consffeetiveness of wood compared to the

perceived consumer effectiveness of products amites that are purchased more regularly.

Private consumers, in general, support governmanmchases of eco-certified wood. Their level of
support is positively correlated to attitude tovwgetto-certified purchases and environmental concern
However, the level of support significantly decesawshen GPP entails negative consequences (i.e.
increased prices, crowding-out of private consuamtiThis decrease in support for GPP is
significantly and positively correlated to enviroemtal concern. Environmental concern (measured as
the score on the NEP) is traditionally labellecaasltruistic driver for sustainable consumptiohisT
chapter’'s analysis demonstrates that the scoreeoNEP also captures an element of self-interest.

This self-interest is explained by the high levieinwolvement of the private consumers.

1.4.4. Chapter 4

Chapter 4 for the first time analyses historicatlier data to check the impact of a VPA coming into
force. More in particular, it finds a negative inspaf the VPA coming into force on Cameroonian
wood exports to the EU. This is explained by trability to issue FLEGT licenses, and the high,

upfront, compliance costs for wood producers.
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The historical analysis also reveals an unusu&paof anticipative behavior. The negotiation péri
negatively impacts on exports because this pesiodarked by uncertainty about the outcome of the
negotiations. In addition, wood operators redithetr trade flows in anticipation of more stringent
trade conditions in future. In contrast, the exptwiefly revive between the conclusion of the VPA
negotiations and it coming into force. This shestival is a manifestation of short term, rent-segki
behavior by wood traders who aim to benefit from ¢hd, less stringent, export conditions. This &ad

to increased wood extraction, and threatens lamg, teustainable forest management.

2. Policy recommendations

2.1. Uptake of eco-certification and FLEGT-licensing in wood production

The economic approach applied by this thesis imphat producers will only switch to certified, or
FLEGT-licensed, wood production once the compliacwsts are compensated by a price premium.
The validity of this approach is confirmed by numes authors (ITTC 2004, Simula et al. 2004).
Since the uptake of eco-certification and FLEGB#ised production in the Southern hemisphere
remains marginal, this suggests that inclusivecpedishould also aim to reduce compliance costs.

Numerous policies that aim to reduce compliancésca® listed throughout this thesis.

At individual producer level, a cost reduction daneffected by improving: the legislative framework
in support of certification, weak land tenure rigglthe distance and convenience of transportingdywoo
the bureaucratic requirements for eco-certificatiod legality assurance, and the available findncia
means (Chapter 2 and Chapter 5). Addressing tkeses requires a comprehensive strategy in which
certification or FLEGT licensing plays a complenamgtrole to sustainable forest management. This
type of strategy requires a phased approach (Sietulh 2004). According to Meijaard et al. (2014),
an important part of this comprehensive approadhilsifocus on the simplification of the criteriadan

indicators. This would allow less costly monitoriagd auditing systems.

Instead of focusing at the individual producer legeoperative initiatives can address the samess
for four reasons. First, cooperative initiatives caduce the direct costs of certification by dstting
these costs over a higher number of producers.cthilsl be especially beneficial for the small-scale
producers in the Southern hemisphere. At predemtSouth’s large-scale forest enterprises, rather
than small-scale concession holders, particulaehefit from export opportunities to the North (Atyi
et al. 2013). Second, the demand for eco-certifiedd is mainly driven by retail, which demands
large volumes, consistent quality, and low pricesgpter 2). Cooperative initiatives better allowsh
requirements to be met. Third, a high level of icaftintegration along the production chain reduces
certification costs (Chapter 5). In addition, co@piee initiatives might reverse the trend of power

concentration in the large concession groupingsod&muto and Cerutti (2014) indicated that
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international forest policies such as FLEGT (asd/iPAs) may cause further expansion of this power
concentration and lead to fragmentation of smédierstry enterprises in the Congo Basin. Fourth,
giving voice to the small and medium forest entisgs reinforces the integrity of the proposed
legality assurance system (and eco-certificatiowl) alows those enterprises to reap benefits fien t

schemes’ implementation (Carodenuto and Cerutt#201

Numerous authors have investigated obstacles fiparatives, both in the context of eco-certificatio
and FLEGT-licensing. Future policies should avtidse pitfalls. The main obstacles are potential
conflicts between centralized forestland ownersinig decentralized forest tenure, identification of
plantation or natural forest, monitoring of potahgffects of forest management, decreases in cost
efficiency, weak legitimation, and identificationdiconservation of high conservation value forests
(He et al. 2015, Nurrochmat et al. 2016).

2.2. Uptake of eco-certification and FLEGT-licensing in wood consumption

In addition to addressing the compliance costsciesl can stimulate demand and WTP for
sustainable wood. The lack of demand for certiie@dd in the South is a considerable constraint for
certified production, and hard to address giverpibstive correlation between the WTP and income
(Chapter 2). However, the WTP by consumers in tbegi\also insufficiently compensates the
compliance costs. Chapter 3 identifies three dsiver a (European, Belgian) private consumer’s
intention to buy eco-certified wood: environmerdahcern, subjective norm, and attitude towards
eco-certified purchases. A government can try ¢ogase environmental concern, by, for example,
improving knowledge of environmental issues andttnu eco-certification and FLEGT-licensing
(Pagiaslis and Krontalis 2014). Note that Chaptals8 stresses the importance of trust in eco-

certification schemes for the intention to buy eestified wood.

Finally, Chapter 3 identifies different segmentpofate consumers. These insights can be used to
develop specific communication strategies for tistirctt segments in order to encourage the
consumption of sustainable wood (e.g. focus on kedge transfer to the least interested segment,

and focus on attitude towards eco-certified congiongor the more interested segments).

2.3. GPP

The EU set an indicative target that, by 2010, 5%l public tendering should be green (Chapter 2)
However, the uptake of GPP has been estimatediora@d1, and is not systematically monitored.
Better monitoring would allow a trustworthy assesstrof the importance of GPP across the EU. The
European Commission (2016b) stresses the importartcestworthy monitoring of GPP because this

allows the improvement of GPP activities. Stangaoiahts of attention are the training of staff,
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development of practical tools and information, @ensystematic implementation and integration of
GPP into management systems and cooperation bebugieorities to foster the uptake of GPP

(European Commission 2016a).

Ideally, GPP enjoys ample support by private coressnChapter 3 described how this support tends
to decrease when GPP entails negative consequdrepolicy recommendations on the uptake of

eco-certification can avoid the emergence of tieggtive consequences. The issue of building trust
in eco-certification and FLEGT-licensing among ptr consumers, as described above, is crucial in

reversing this negative trend.

2.4. FLEGT

Chapter 4 identified an unusual pattern of anttbigabehavior prior to the VPA coming into force.
This pattern provides insights for present andriunegotiations on VPAs between the EU and wood-

producing countries in the South.

Less lengthy negotiation periods could restrictuheertain period and the redirection of trade §ow
This is important because the reduced trade flew sdduces the relevance of the EU as an export
market for Cameroonian wood producers. If the Edé$opart of its relevance, this might also restrict
the potential impact of a VPA in the producing cii@s. In addition, the EU could also pay attention
to the negative perceptions of the impact of thé&\When it comes into force, which drives the

redirection of trade flows (Chapter 4).

The few months prior to the VPA coming into foree anarked by increased exports to the EU. The
EU should prevent this short term, rent-seekingalin as it jeopardizes long term sustainable tores
management in the VPA countries. For example byeaming the number of trading partners in one
single VPA.

A region-wide approach, instead of negotiating VRAmdividual country level, could be more useful
in addressing sustainability issues in forest mansnt in the South. The country-level approachsrisk
the transfer of non-sustainable practices to neigh countries. This is indicated by the substitut
effect between Cameroon and its regional counteerddas wood supplier. This effect suggests that
more stringent conditions in Cameroon entail higireduction levels in its surrounding countries
(Chapter 4). This can potentially result in deftaiien in the surrounding countries (Gan and McCarl
2007, Sedjo and Sohngen 2013). An alternative eapilan for the substitution effect between
Cameroon and its neighbors is the smuggling of wiomth Cameroon to its neighboring countries
(Jianbang et al. 2016, Maryudi 2016). The regiodenapproach can prevent the transfer of

unsustainable practices to the surrounding regions.
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Finally, the wood-producing countries need moréstessce in the establishment of an approved
FLEGT licensing system. At present, none of the \@@antries, except Indonesia, manages to issue
FLEGT licenses. In addition, Chapters 4 and 5 @igi¢chat compliance to FLEGT criteria entails
considerable costs throughout the wood value climever, FLEGT does not specifically
acknowledge these costs, nor does it aim for & gmiemium as compensation for the additional costs.
This attributes all responsibility and burden te fupply side of the market, which already occupies

the weaker position in the wood value chain (Megast al. 2014).

2.5. Trade barrier

Both Chapter 2 and Chapter 5 introduce transpatisaa the modified SEM. The transport costs
consist of per unit shipment costs and an ad-valdegiff. Both chapters’ analyses demonstrate how
the transport costs further separate the diffexgions’ wood markets. This leads to a non-optimal
solution for the SEMs in terms of global welfarexingization. Lower ad-valorem tariffs allow an

increase in global welfare.

3. Future research

3.1. Modelling challenges

This thesis presents two comparative static paBfiaMs. These entail a number of limitations which
can be addressed by future research. First, cothgasdatic models do not allow the incorporatidn o
dynamics within the models’ parameters. Chaptezstdbes how public procurement and legality
assurance, which rely on eco-certification, camaase the trustworthiness of the certification
schemes. To what extent this increases privateuooss’ trust in the certification schemes, and
subsequently their WTP for eco-certified wood, hasbeen estimated. While Gulbrandsen (2014)
suggests that procurement policies have had a leffect on the uptake of eco-certification,
Georghiou et al. (2014) claim that there is cutyemb theoretical or empirical basis for the impatt
GPP.

Second, the SEMs do not allow a price reductiorcéotified wood, once certified wood gains
importance in a region’s total wood production aodsumption. Nevertheless, such a trend could be
expected. First of all, there are indicators thatice premiums exceed the direct operationalscoft
certification, the excess profit will disappear wiraore producers enter the market (Nebel et al.
2005). Second, once certified wood acquires a gtpasition in a region’s wood market, it could be
more beneficial to pursue a type of horizontal sgeation within a region’s wood sector and erigire
switch to certification. This would allow beneftts be gained from “collective efficiency” (Giuliaet

al. 2005, Schmitz 1995) through economies of seaid,avoid the costs of separating the value chains
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for conventional and certified wood. Modelling tedgnd of dynamics in trade models can provide

relevant insights in future.

Third, a general, instead of a partial, equilibrioadel could take different sectors’ behavior, and
substitutes for wood into account. But this woubd contribute to the main issues addressed in this

thesis.

Finally, the SEMs in Chapters 2 and 5 do not take account preferences relating to the geographica
origin of the wood produced. This could be donényoducing Armington elasticities which would
entail rigidity in the adaptation to new circumstas (Armington 1969). The analysis of historical
trade data in Chapter 4 indicates a substitutitecebetween suppliers. Hence Europe’s foreign wood
suppliers appear to be highly interchangeable wighiegion (e.g. Africa, or West-Africa).
Nevertheless, Armington elasticities can introdageeference for domestically produced wood, as
described by Aguilar and Cai (2010), or wood pradlin a specific region. Armington elasticities are
not introduced in this thesis’ SEMs because otk tf appropriate estimates for (industrial round-)
wood at global level. It can be expected that theuld increase the existing trade barriers, and

impede the uptake of certification even more.

3.2. Cooperative initiatives

As indicated, cooperative initiatives are an inséng tool to promote the uptake of eco-certifioati
and legality assurance in the South. However, rebam this type of forest management initiativges i
limited, and predominantly focuses on Asian cagdiss (Fujiwara et al. 2015, Ota and Kamakura
2016, He et al. 2015). Further research could imyate this potential pathway towards lower
compliance costs. One particularly interesting evafive initiative aims for the simplification did
criteria and indicators through self-monitoringcammunity level. This would allow less costly
monitoring and auditing systems and could substiytieduce compliance costs Meijaard et al.
(2014). According to Fry (2011), ‘locally based ritoring has the potential to shape the future of
conservation management. Depending on the morgtoeiguirements and the social/geographical
dynamic of the site, local involvement can be ideld to varying degrees and appropriate techniques
can be employed. This all relies on careful andigpatory planning before any monitoring activity
begins’. However, Fry (2011) described the posgiilf self-monitoring in the context of REDD+.
Albeit interesting, further research on self-monitg is required since this would still require exxtal

auditing to check compliance, as this is also meglwithin the context of REDD+.
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3.3. Historical data

Chapter 4 uses EUROSTAT (2017) data on bilateaaltflows between the EU, on the one hand, and
Cameroon and its neighboring countries on the dithad. This analysis could be improved by

making use of databases which do not solely pravildeeral trade flows between the EU and its trade
partners. Making use of more comprehensive datatsass as GTAP would allow the analysis of
Cameroon’s exports to other countries as well a€td. This could quantify the magnitude and
destination of the redirected trade flows. Expord\kledge indicates that intra-African trade, and
exports to Asia are becoming increasingly impor{@ibbal Timber Platform 2017), but this has not
been checked thoroughly in this thesis. However gibservation that Cameroon’s wood production
did not decrease (FAO 2016b) in combination wihrtlegative impact of the VPA on the Cameroon-

EU wood trade flow provides sufficient evidence thoe redirection of Cameroonian exports.

4. Concluding remarks

This thesis does not intend to provide argumenainateco-certification, nor against GPP for eco-
certified wood or legality assurance systems. attéhis thesis provides arguments in favor of more
guidance towards sustainable forest managemenvaad production. The models presented cannot
be used for exact forecasting of a policy’s impaittiwever, they reveal mechanisms which, at
present, prevent the uptake of sustainable woodiugtéon and forest management in specific regions,

or which can reduce the incentive for sustainaledyroduction and forest management.

According to my personal opinion, an improved faheco-certification and supportive policies
should remain important instruments towards bétteyst management because of its specific
properties. First of all, its non-governmental matiwrns eco-certification into an interesting
instrument in regions which lack strong governmefcond, its transnational approach, and the
required involvement on the demand side of the atazéin turn eco-certification into a collective
effort towards sustainable forest management. atterlis necessary because of the strong
international linkages between regional wood markatd the internationalization of the wood value

chain.

According to this thesis’ results, GPP appearstaikless negative consequences compared to
FLEGT. While governments can exert their preferesraewood consumers through GPP, FLEGT is
much more restrictive in nature. FLEGT sets stnm@g®nditions for trade which entail high costs,
without providing remuneration for those costs.sléwcludes an important number of producers from

one of the world’s most important wood markets.
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Appendix A: Determination of mean regional WTP and scale factor

To our knowledge, no comparative research on th®\Waér certified wood exists at global level.
However, Cai and Aguilar (2013) conducted a metalyems of the regional WTP assessments to gain
a global picture of WTP. They found a global meafRNor certified wood products of 12.2 % with a
standard deviation of 8 %.

Each region’s WTP distribution is determined basedhe findings of Cai and Aguilar (2013). This is
done by linking the WTP to the regional GDP peritzalpy making use of the double logistic
regression model by Jacobsen and Hanley (2009)oOtheir models uses the GDP per capita as the
sole explanatory variable for the WTP for ecosyssenvices. Their model estimates a coefficient of
0.38 for the GDP per capita. This coefficient disxg the percentage change in the WTP following a
one percentage change in the GDP per capita.

Hence, the percentage deviation for each regiorm®\Wom the global mean WTP of 12.2 % is
determined from the regional percentage deviatidheGPD per capita to the global mean GDP per
capita:

WTP; = 0.122 * (1 + 0.38 * A%GDP;)
The results of these calculations are present@die Al.

Table Al: Calculation of the regional WTP and sqgaeameter estimates based on the regional GDP
per capita.

Region Annual GDP per Percentage WTP estimate Scale parameter
capita deviation to (%) (%)
global GDP per
(1000 USD) capita
Africa 1.56 -77.44 8.61 3.11
Latin America 9.25 33.85 13.77 4.98
Asia 2.78 -59.78 9.43 3.41
Europe 21.75 214.54 22.15 8.01
North America 26.76 287.07 25.51 9.22
World 6.91 - 12.20 -

SOURCE.-Cai and Aguilar (2013): Meta-analysis afisuamer’s willingness-to-pay premiums for certifieaod
products, and own calculation.

NOTE.-Asia encompasses Oceania and Europe encoaspasssia. If the percentage deviation to globaPGD
per capita is nameal the WTP estimate per region is found by 0.1226(88*u). If the percentage deviation to

global GDP per capita is namgWTP,, the scale parameter is found by 0.08/0. 28T P*+/3/ m.

Subsequently, it is necessary to determine the $aealor for the WTP logistic distribution. Cai and

Aguilar (2013) found a standard deviation of 8 %ansforming a normal distribution into a logistic
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distribution requires the modification of the staraideviation into the logistic distribution’s seal

factor. In practice, this requires the multiplicatiof the standard deviation with fact/m. Hence,
the scale factor for the global WTP’s logistic disition becomes 4.41 %. In order to determine the
regional scale factors, this chapter continuepfyathe8%/12.2% fraction for the regional WTP

estimate. The results are presented in Table Al.

Appendix B: Determination of mean regional WTA and scale factor

The price premium received at producer level vadieggending on the type of forest product and
country of production. Previous research estimptiee premiums ranging from 1 % to 30 % on top
of the conventional wood price (Yamamoto et al. 0ESC (2012) reported price premiums ranging
between 15 and 25 %. This research follows the w#nistic estimate and assumes a price

premium of 25%.

The data by UNECE/FAO (2014) demonstrates thatdntfied forest area per region varies
considerably (Table B1). Only a marginal fractidrttee forest in the Southern hemisphere is cedifie
In contrast, certification is more common in thertern hemisphere. The regional differences are
explained by the regional differences in WTA. Th&A\vexpresses the price premiums producers
require in order to produce certified wood. Thehleigthe costs associated with certification, the
higher the WTA.

Table B1: Calculation of the regional WTA and sqadeameter estimates based upon the certified
forest area

Africa Latin Asia Europe North World
America America
Certified forest area 1.0 1.8 2.2 65.2 35.4 10.9
(%)
WTA estimate (%) 44.64 41.80 41.08 21.88 27.96 25.0
Scale variable 9.86 9.44 9.28 4.94 6.32 8.00

SOURCE.-UNECE/FAO (2015): Forest Products AnnuatkdaReview 2014 — 2015, and own calculation
NOTE.-Asia encompasses Oceania and Europe encoaspasssia. If the regional WTA estimate is named

UWTA, the scale variable is found by (0.08/0.122WWTA*/3/ m.

It is assumed that for each region, the WTA is swtniwally distributed around an unknown mean.
With a known receive@prems; of 25 %, and known share of certified foreShare; ; it is then

possible to determine the mean WTA per regidf TAs ;):
Shareg; * oWTAg; + 0.25 = uWTAg;
The standard deviation from the demand side ofrtagket is also applied to the supply side of the

market. However, the WTA distribution is transfodriato a logistic distribution by computing new

127



Appendices

scale variables. This is done by multiplying wifs/m and simultaneously safeguarding the
proportion8%,/12.2%.

Appendix C: Mathematical construction of the objective function

A. Baseline scenario

The objective function in the modified SEM respehts logic of the standard SEM’s objective
function, as first developed by Takayama and Jy#i§é1). The standard SEM’s objective function
maximizes global quasi-welfare through the simdtars solution of all regions’ equilibria under the
assumption of bilateral trade costs. This firsuiegp the calculation of each region’s quasi-welflay
integrating the regional demand (equation 2-3) aupply functions (equation 2-4) over the region’s
equilibrium price and quantity. Those integralgexgively represent the regional consumer and

producer surplus. Equation 2-3 can be rewrittensatdequently integrated:

Qai Qn. *PY P, 1 s 2% PpY.
CS{" = J (M_ﬂ+ Pai — PadQg,; = Qg * (Pd) * <1 __> - P51)+Q¢l—(]l'(;
o Qqi*€qi €di ' ’ ' ’ €d, ’ 2xeqi*Qq;
Accordingly, equation 2-4 is rewritten and integiht
Q;’L. Q* % PO_ PO_ 1 Q* ‘2 % PO'
PS‘con:J =St SL_ SLypO _p* YA =QF .« (Pl (1 ——)—PF )+ —2 S
i o ( (s),i % es,i es,i s,i s,1) QS,L QS,I ( s,i si s,i ) 2 % es,i « Q(s)l

The standard SEM’s objective function takes théedi#ihce of those two integrals to determine each

region’s quasi-welfare.

In addition, the modified SEM’s objective functiortroduces the integrals of the logistic distrilouti
function of the certified share of consumption anoduction in order to capture the welfare related
the price premium. In the baseline scenario, tswmer surplus represents what the current
consumers of certified wood are willing to pay op bf the equilibrium price premium. This is the
integral of the cumulative distribution functionthe right hand side of the price premium. This
integral is found by taking the difference of theeigral over a maximum value for the price premium
of 1 and the integral over the equilibrium pricemium (as calculated above). The price premium’s
maximum value of 1 is not attained in the SEM. aldditional consumer surplus relating to the
purchases of certified wood is then:

Ppremg;

1
CSi* = f Shareg? dPpremg,; — f Sharegi” dPpremy,
0 0
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Calculation of the integrals leads to:

CS{" =1—G; — (1= Gy) *oyrp, * ln(e”WTPi/”WTPi + el/”WTPi) — (1 -G;) * Ppremy;

+ (1= G)) *oprp; * ]n(e#WTP,i/UWTP,i + ePpTemd,i/UWTP,i)

For the actual quasi-welfare calculatidls;®” is multiplied with the equilibrium conventional wo

price of demand and the equilibrium consumed qgtyanti
Simultaneously, the additional producer surpluatneg to the production of certified wood is

the integral of the logistic distribution functiohthe WTA (equation 2-16):

Ppremsli
cer _ cer cer
PSS/ = f Shareg; dShareg;
0

This equals:

* ]n(e#WTA,i/GWTA,i + ePprremsi/owra,

PSceri = Owrai ) — Hwra,i

Also PS,.,; is multiplied withPg; andQ;; to find the additional producer surplus.

Finally, the modified SEM'’s objective function takall transport costs into account for each biédter
trade flow between the 5 regions. For conventiovadd, the per unit bilateral transport cdsg

consist of a fixed per unit cobtITC; ; and an ad valorem transport co$t5 ;:
TCi; =bilTC;j+ Ps;x AV
The price condition for bilateral certified woodde takes the price premium into account:
TCE™ = bil TC;j + Pg; » (1 + Ppremg;) AV,

The combination of the standard SEM'’s objectivecfiom and the additional elements added due to

the modifications then results in the following etfjve function:

Max GW = ¥%; CS{°" + Xi(Pg; * Qqi * CS{°") + X PS{" + Xi(Ps; * Qs * PS{®T) —
Yinj(TQS" *TCy; + TQS * TCi™ (A1)

This objective function maximizes the global quasifareGI/.

B. GPP scenario

Due to GPP for wood in Europe, the maximum cedifibare of wood consumption becomes 100%
(instead of 100% &y ). This requires the substitution of the additiomalfare calculation related to

the purchases of certified in equation Al (for Eaganly) by:
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CSEF = 1— (1 = Ggy) * Owrp py * In(etwrrev/owrrsu 4 e1/owrPEv) — Ppremy gy + (1 — Ggy)

9 Pprem 0
* Oyrp EU * ]n(e#WTP,EU/ WTPEU 4 oPPTemary/ WTP,EU)

Appendix D: OLS regression on intention to buy eco-certified wood

The following output is the result of an OLS regiea analysis conducted in R. The abbreviations

and

measurement scale per variable are:

* ITB = Intention To Buy eco-certified wood (5-postale, minimum of 1, maximum of 5)
» PCE = Perceived Consumer Effectiveness (5-poire sganimum of 1, maximum of 5)

* NEP = Environmental concern (calculated as theesonrthe New Environmental Paradigm,

5-point scale, minimum of 1, maximum of 5)

* SubNorm = Subjective Norm (5-point scale, minimuinl omaximum of 5)

* ATE = Attitude towards eco-certified purchases ¢tap scale, minimum of 1, maximum of 5)

Formula: ITB = PCE + NEP + SubNorm + ATE

Residuals:
Min 1Q Median 3Q Max
-3.8897 -0.3427 0.1028 0.4327 1.3783
Coefficients:

Estimate std. Error t value Pr(>1tl)
(Intercept) -0.990158 0.555427 -1.783 0.0758 .
PCE -0.006394 0.051126 -0.125 0.9006
NEP 0.461985 0.109821 4.207 3.54e-05 ***
SubNorm 0.402033 0.082353 4.882 1.81e-06 ***
ATE 0.396371 0.081560 4.860 2.01e-06 ***
Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.” 0.1 “ ’ 1

Residual standard error: 0.6706 on 267 degrees of freedom
Multiple R-squared: 0.2952, Adjusted R-squared: 0.2847
F-statistic: 27.96 on 4 and 267 DF, p-value: < 2.2e-16

The following output is the result of an OLS regies analysis conducted in R, explaining the

Intention to Buy eco-certified wood and includirer®-demographic variables as explanatory

variables. The abbreviations and measurement pealeariable are:
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ITB = Intention To Buy eco-certified wood (5-poisttale, minimum of 1, maximum of 5)

PCE = Perceived Consumer Effectiveness (5-poité spanimum of 1, maximum of 5)

NEP = Environmental concern (calculated as theesanrthe New Environmental Paradigm, 5-
point scale, minimum of 1, maximum of 5)

SubNorm = Subjective Norm (5-point scale, minimuini omaximum of 5)

ATE = Attitude towards eco-certified purchases @ip scale, minimum of 1, maximum of 5)

Conf = Confidence in eco-certification
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* Fin = Self-assessed financial status

* Rur =living in rural area (0 = living in urban ajeself-assessed
»  Pur = Purchasing responsibility

* AGE =Age

» GENDER = Gender

Formula: ITB ~ PCE + NEP + SubNorm +

ATE + Conf + Fin + Rur +
Pur + AGE + GENDER)

Residuals:
Min 1Q Median 3Q Max
-3.8173 -0.3474 0.0512 0.4357 1.3461
Coefficients:

Estimate std. Error t value Pr(>1tl)
(Intercept) -2.047109 1.017235 -2.012 0.0452 *
PCE -0.004656 0.051675 -0.090 0.9283
NEP 0.496632 0.111297 4.462 1.21e-05 ***
SubNorm 0.386778 0.085303 4.534 8.82e-06 ***
ATE 0.408027 0.083436 4,890 1.76e-06 ***
conf 0.038048 0.069657 0.546 0.5854
Fin 0.054062 0.054412 0.994 0.3214
Rur 0.043274 0.087835 0.493 0.6227
Pur 0.025972 0.054824 0.474 0.6361
AGE 0.023265 0.041625 0.559 0.5767
GENDER 0.138305 0.083982 1.647 0.1008
Signif. codes: 0 ‘***’ (0,001 ‘**’ 0.01 ‘*’ 0.05 “.” 0.1 “ ’ 1

Residual standard error: 0.6717 on 261 degrees of freedom
Multiple R-squared: 0.3087, Adjusted R-squared: 0.2823
F-statistic: 11.66 on 10 and 261 DF, p-value: < 2.2e-16

The findings for the OLS regression above are ecbsgked by making use of ordinal logistic
regression, which is more appropriate for the asislgf an ordinal dependent variable. The findings
are fully in line with the earlier findings:

Formula: ITB ~ PCE + NEP + SubNorm + ATE + GENDER + Fin + Pur + AGE + Rur +

conf,
data = data, Hess = TRUE)

Coefficients:

value std. Error t value
PCE -0.06187 0.1607 -0.3850
NEP 1.61302 0.3535 4.5632
SubNorm 1.20716 0.2794 4.3208
ATE 1.71597 0.2905 5.9068
GENDER 0.46934 0.2595 1.8084
Fin 0.10592 0.1656 0.6395
Pur -0.09799 0.1791 -0.5473
AGE 0.04768 0.1221 0.3903
Rur 0.08219 0.2707 0.3036
conf 0.12277 0.2197 0.5587
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Intercepts:

value std. Error t value
0|1 12.2221 3.2570 3.7525
112 12.9453 3.2219 4.0179
2|3 14.5674 3.2065 4.5431
314 17.6668 3.2655 5.4101
4|5 21.6194 3.3736 6.4085

Residual Devi

AIC: 519.2653

ance: 489.2653

Related confidence intervals:

2.5 % 97.5 %
PCE -0.37810108 0.2528724
NEP 0.92872020 2.3165970
SubNorm 0.66703470 1.7643289
ATE 1.15746618 2.2983766
GENDER -0.03758715 0.9812929
Fin -0.21855759 0.4316401
Pur -0.46717581 0.2418715
AGE -0.19095898 0.2956132
Rur -0.44863212 0.6143437
conf -0.30700675 0.5558121
Coefficients (odds)
PCE NEP SubNorm ATE GENDER Fin
0.9400044 5.0179222 3.3439606 5.5620855 1.5989395 1.1117298
Pur AGE Rur conf
0.9066569 1.0488305 1.0856645 1.1306235

Appendix E: OLS regression on the support for GPP

The following output is the result of an OLS regies analysis conducted in R. The abbreviations

and measurement scale per variable are:

* GOV = Support for GPP (5-point scale, minimum ofrlaximum of 5)

» PCE = Perceived Consumer Effectiveness (5-poirie sganimum of 1, maximum of 5)

* NEP = Environmental concern (calculated as theesonrthe New Environmental Paradigm,
5-point scale, minimum of 1, maximum of 5)

* SubNorm = Subjective Norm (5-point scale, minimuini omaximum of 5)

* ATE = Attitude towards eco-certified purchases ¢tapscale, minimum of 1, maximum of 5)

Formula: GOV = NEP + SubNorm + ATE + PCE

Residuals:
Min 1Q Median 3Q Max
-1.98261 -0.43190 0.06332 0.44272 1.97675
Coefficients:

Estimate std. Error t value Pr(>1tl)
(Intercept) 0.79496 0.61407 1.295 0.196585
NEP 0.47929 0.12142 3.948 0.000101 ***
ATE 0.29902 0.09017 3.316 0.001039 *=*
SubNorm 0.07654 0.09105 0.841 0.401307
PCE -0.08046 0.05652 -1.423 0.155759
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Signif. codes: 0 ‘***’ (0.001 ‘**’ 0.01 ‘*’ 0.05 “.” 0.1 “ ’ 1

Residual standard error: 0.7414 on 267 degrees of freedom
Multiple R-squared: 0.1547, Adjusted R-squared: 0.142
F-statistic: 12.21 on 4 and 267 DF, p-value: 3.915e-09

Appendix F: MANOVA on the intention to buy and support for GPP

The following analysis applies MANOVA since the gation between the consumers’ intention to
buy certified wood, the support for GPP, and ttss lof support when GPP entails negative
consequences for private consumption are not giftiy correlated to apply ANOVA. The analysis
considers three dependent variables: consumeesitioh to buy certified wood (ITB), the support for
GPP (SUPGPP), and the loss of support when GPRsamtgative consequences for private
consumption (LOSS). In addition, it considers fmgependent variables: environmental concern
(NEP), perceived consumer effectiveness (PCE)egstilsg norm (SUB), and attitude towards
certified purchases (ATE).

The analysis demonstrates that PCE does not signify impact the intention to buy certified wood,
nor does it affect the support for GPP. The extemthich consumers lose support for GPP is only

influenced by their environmental concern.

Df Pillai approx F num Df den Df Pr(>F)
NEP 1 0.195983 21.5317 3 265 1.641le-12 ***
SUB 1 0.152120 15.8481 3 265 1.656e-09
ATE 1 0.111253 11.0576 3 265 7.303e-07 #***
PCE 1 0.008517 0.7588 3 265 0.5181
Residuals 267
Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.” 0.1 “ ’ 1
Response 1 : ITB
Df  Sum Sg Mean Sq F value Pr(>F)
NEP 1 16.269 16.2685 29.5943 1.204e-07 **=*
SUB 1 2.751 2.7508 5.0039 0.0261153 *
ATE 1 6.724 6.7245 12.2326 0.0005499 #**
PCE 1 1.114 1.1139 2.0263 0.1557592
Residuals 267 146.775 0.5497
Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.” 0.1 “ ’ 1
Response 2 : LOSS
Df  Sum Sg Mean Sq F value Pr(>F)
NEP 1 11.330 11.3297 14.9251 0.0001405 #**
SUB 1 0.604 0.6044 0.7962 0.3730224
ATE 1 0.435 0.4355 0.5737 0.4494644
PCE 1 0.818 0.8181 1.0777 0.3001529
Residuals 267 202.680 0.7591
Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.” 0.1 “* ’ 1
Response 3 : SUPGPP
Df Sum Sgq Mean Sq F value Pr(>F)
NEP 1 18.863 18.8632 41.9423 4.496e-10 ***
SUB 1 20.609 20.6086  45.8232 8.190e-11 ***
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ATE 1 10.819 10.8191 24.0563 1.628e-06 ***
PCE 1 0.007 0.0070 0.0156 0.9006
Residuals 267 120.081 0.4497

Signif. codes: 0 ‘***’ 0.001 “**’ 0.01 ‘*’ 0.05 ‘.” 0.1 “ ’ 1

Appendix G: Augmented Dickey Fuller test results for stationarity and
correlation tests on the components of Cameroon’s and the

counterfactual’s exports

Augmented Dickey Fuller tests

CAMEROON

Cameroon’s exports

Augmented Dickey-Fuller Test

Dickey-Fuller = -4.0507, Lag order = 5, p-value = 0.01
alternative hypothesis: stationary

warning message: p-value smaller than printed p-value
Random component Cameroon’s exports

Augmented Dickey-Fuller Test

Dickey-Fuller = -8.5758, Lag order = 5, p-value = 0.01
alternative hypothesis: stationary

warning message: p-value smaller than printed p-value

General trend Cameroon’s exports

Augmented Dickey-Fuller Test

Dickey-Fuller = -3.9284, Lag order = 5, p-value
alternative hypothesis: stationary

0.0142

Seasonal component Cameroon’s exports

Augmented Dickey-Fuller Test

Dickey-Fuller = -6.8137, Lag order = 5, p-value = 0.01
alternative hypothesis: stationary

warning message: p-value smaller than printed p-value

COUNTERFACTUAL

Counterfactual’s exports

Augmented Dickey-Fuller Test

Dickey-Fuller = -7.2301, Lag order = 5, p-value = 0.01
alternative hypothesis: stationary

warning message: p-value smaller than printed p-value

Random component Counterfactual’s exports

Augmented Dickey-Fuller Test

Dickey-Fuller = -8.8032, Lag order = 5, p-value = 0.01
alternative hypothesis: stationary

warning message: p-value smaller than printed p-value

General trend Counterfactual’s exports

Augmented Dickey-Fuller Test

Dickey-Fuller = -3.2743, Lag order = 5, p-value = 0.07753
alternative hypothesis: stationary
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Seasonal component Counterfactual’s exports

Augmented Dickey-Fuller Test

Dickey-Fuller = -12.657, Lag order = 5, p-value = 0.01
alternative hypothesis: stationary

warning message: p-value smaller than printed p-value

T-test to check whether the mean of the random terms of both decomposed
time series equal each other
welch Two Sample t-test

t = -0.20244, df = 246.73, p-value = 0.8397

alternative hypothesis: true difference in means is not equal to O

95 percent confidence interval:

-3.296430 2.681952

sample estimates:

mean of x mean of y
-0.2012231 0.1060161

F test to compare two variances (of the random terms of both decomposed
Time series equal each other):
F = 4.2347, num df = 179, denom df = 179, p-value < 2.2e-16
alternative hypothesis: true ratio of variances is not equal to 1
95 percent confidence interval:
3.156259 5.681618

sample estimates:
ratio of variances
4.234697

Further exploration of seasonal component of both time series

Table G1: Seasonal component of Cameroon’s ancoatlngterfactual’s exports

Cameroon Counterfactual

January -0.673 4.451
February -8.691 -5.407
March -0.030 9.146
April 4.048 16.078
May 5.165 14.825
June 3.308 18.972
July 4.818 3.783
August -8.838 -17.857
September 11.420 -2.484
October 7.158 -1.225
November -4.384 -18.440
December -13.301 -21.843

Correlation test and simple OLS between seasomaponents of both time series demonstrates

significant positive correlation (tsseason = seakoomponent counterfactual’s exports, tsseasonc =
seasonal component Cameroon’s exports):

Correlation: (tsseason,tsseasonc)
[1] 0.6659934

OLS: summary(Im(tsseason~tsseasonc))

call:
Im(formula = tsseason ~ tsseasonc)
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Residuals:
Min 1Q Median
-16.704 -7.674 1.537

Coefficients:

Estimate Std.

Max
14.853

3Q
8.592

Error t value Pr(>|tl|)

(Intercept) 9.976e-18 7.208e-01 0.00 1
tsseasonc 1.245e+00 1.012e-01 12.31 <2e-16 #***
Signif. codes: 0 “***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 “.” 0.1 * ’ 1

Residual standard error: 9.988 on 190 degrees of freedom

Multiple R-squared:

0.4435,
F-statistic: 151.4 on 1 and 190 DF,

Adjusted R-squared:

Appendix H: Output VARX model

0.4406

p-value: < 2.2e-16

Exogenous variable = VPA

negotiation

Exogenous variable = VPA
agreed but not into

force

Exogenous variable = VPA
into force

constant term:

est: 4.8906 26.0027
se: 3.437 5.4308
ARC 1 ) matrix
[,11 [,2]
[1,] 0.322 0.111

[2,] -0.219 0.460
standard errors
[,11 [,2]
[1,] 0.076 0.048
[2,] 0.131 0.076
AR(C 2 ) matrix
[,1] [,2]
[1,] 0.265 -0.072
[2,] 0.215 0.000

standard errors
[,11 [,2]
[1,] 0.082 0.048
[2,] 0.123 1.000
AR(C 3 ) matrix
[,1] [,2]
[1,] 0.290 0
[2,] 0.295 0
standard errors
[,11 [,2]
[1,] 0.066 1
[2,] 0.113 1
Coefficients of
exogenous
lag- 0 coefficient
matrix
[1] -3.621
[2] 0.000
standard errors
[1] 2.642
[2] 1
Residual Covariance
Matrix
tsiicam
tsiireg
tsiicam 167.2331
143.9404
tsiireg 143.9404
503.9470

Information criteria:
AIC: 11.18669
BIC: 11.39251

constant term:

est: 0 28.7416
se: 1 5.6821
AR(C 1 ) matrix

[,11 [,2]

[1,] 0.320 0.128

[2,] -0.211 0.446
standard errors
[,11 [,2]
[1,] 0.076 0.045
[2,] 0.131 0.076
AR(C 2 ) matrix
[,1] [,2]
[1,] 0.267 -0.055
[2,] 0.211 0.000

standard errors
[,11 [,2]
[1,] 0.082 0.046
[2,] 0.122 1.000
AR(C 3 ) matrix
[,11 [,2]
[1,] 0.305 0
[2,] 0.281 0
standard errors
[,1] [,2]
[1,] 0.065 1
[2,] 0.112 1
Coefficients of exogenous
Tag- 0 coefficient matrix
[1] O
[2] -8.554
standard errors
[1] 1
[2] 5.551
Residual Covariance Matrix
tsiicam tsiireg
tsiicam 170.0078 143.7355
tsiireg 143.7355 497.6940

Information criteria:
AIC: 11.18229
BIC: 11.37096

constant term:

est: 7.6875 26.0027
se: 4.2062 5.4308
AR(C 1 ) matrix
[,11 [,2]
[1,] 0.317 0.108

[2,] -0.219 0.460
standard errors
[,11 [,2]
[1,] 0.077 0.048
[2,] 0.131 0.076
AR(C 2 ) matrix
[,1] [,2]
[1,] 0.257 -0.073
[2,] 0.215 0.000

standard errors
[,11 [,2]
[1,] 0.082 0.048
[2,] 0.123 1.000
AR(C 3 ) matrix
[,11 [,2]
[1,] 0.274 0
[2,] 0.295 0
standard errors
[,1] [,2]
[1,] 0.067 1
[2,] 0.113 1
Coefficients of exogenous
Tag- 0 coefficient matrix
[1] -4.175
[0] O
standard errors
[1] 2.718
[2] 1
Residual Covariance Matrix
tsiicam tsiireg
tsiicam 166.8128 142.8839
tsiireg 142.8839 503.9470

Information criteria:
AIC: 11.18812
BIC: 11.39395
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Analysis of stationarity of error terms of VARX model

Augmented Dickey-Fuller Test
Dickey-Fuller = -7.2064, Lag order = 5, p-value = 0.01
alternative hypothesis: stationary

Appendix |: Main equations of the modified SEM

The demand and supply function are retrieved frdrapgZer 2. The demand function calculates the

equilibrium consumptio; ; and equilibrium conventional wood prigg; from the baseline demand
quantitng’i and the baseline demand er&j as a function of the response to a price change
(APy; =Py — Pg’i). The extent to which the demand quantity respoogsice changes is
determined by each region’s price elasticity fomedeade, ;:

. APy
Qu;i = Qg <1 +eq; P—OL>

d,i

Simultaneously, the supply function is constructed:

_ 0 AP i
Q3 = 2 (1 + €0 25)

si

The baseline value of each regioays, e, Qq,i, Qs Pai» andPg; is based on Buongiorno and

Shushuai (20145.

Integration of both the demand and supply functieer the equilibrium quantities leads to the
consumer surplusS; and producer surplugs; related to a region’s total wood production and

consumption (no distinction between certified aodventional wood is made):

* 2 0
Qa,;” * Pgji

Qi Q4 *PY PY. 1
CS-=f (;——"+P°-—P*-)dQ*-=Q*-(P°.<1——>—P*.)+—
i o d,i d,i d,i d,i\ td,i d,i 2 x ed,i % le

0 )
Qgi*€di €di €d,

85 Buongiorno et al. (2014) developed the Global RsrBsoduct Model (GFPM). This is a dynamic economic
model which determines production, consumptiorderand prices for the most important forest preslinc
world markets. This chapter only considers indaktioundwood and will abstract the necessary datthfs
wood product. This still allows the analysis of GBRce Input-Output parameters in the GFPM enthakean
increased share of certified end products reqaingscreasing share of certified raw material (edustrial
roundwood). In reality, the certifications’ Chaifi@ustody policies also stipulate that certifiedtenal must be
tracked throughout the entire value chain.

The data by Buongiorno et al. (2014) provides imfation at country level. This chapter calculategaeal
weighted means (based on volume) from their dat& i§ necessary, since country level informatioasinot
exist for all other parameters (e.g. the WTP andyVT

The GFPM cannot be used to analyse our researdiguebecause it does not differentiate betweetifieel
and conventional wood. Nor has it ever been deweldp distinguish public from private procurement.

85 This finding is in line with the standard theohat price elasticity is positively related to thepiortance of a
product in the overall consumer budget (GORDONRB.GOLDFARB, A. and LI, Y. (2013). 'Does price
elasticity vary with economic growth? A cross-catgganalysis'Journal of Marketing Researciol. 50, pp.
4-23.).
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x 2 0
Qs,i * Ps,i

Qs Q:; «p% PO 1
PS; = ol sl Sl p0 _prydQl; = QL (PY (1 —— ) —Pfy) + —2—S
i -fO ( 0 e s,i s,1) QS,l QS,I( s,i e s, ) 2 egi* Q(S)l

si ¥ Csii s,i s,i

Equation 5-5 and Equation 5-6 describe how additioonsumer surplugS;®” and producer surplus

PS¢ is calculated due to the introduction of the ppeemium. Calculating these integrals results in:

1 Ppremd_i
CS;e" = f Sharegs dPpremg; — J Shareg? dPpremg;
0 0

=1—oyrp; * ]n(e#WTP,i/UWTP,i + el/UWTP,i) — Ppremg; + oyrp;

* ]n(e#WTP,i/UWTP,i + ePpremd,i/JWTP,i)

And:
Ppremg;
PSfeT = f Shareg? dPpremg;
0

— i/ o i Ppremg/o i
= Oyrai * ln(eMWTA,L/ WTAi 4 gPPTEMS;/ WTA,l) — twrai

Both theCS{¢" andPS{°" still need to be multiplied by the equilibrium ggiand quantity in order to

guantify these surpluses at the same scale &StrendPsS;.

The modified SEM’s objective function also takes transport costs for each bilateral trade flow
between the regions into account. Bilateral trartspusts are the per unit transport costs between t

two regions TC; ;) multiplied with the traded quantities of certdiand conventional wood

(respectivelyrQ;¢" andTQ9™):

> s+ T + TGy
i J

The combination of the standard SEM'’s objectivecfiom and the additional elements added due to
the modifications then results in the following etiive function which maximizes the global quasi-

welfareGW:

Max GW = Y CS;+ ) (Pag+ Qi CSET) + ) PS;+ ) (Poy+ Q3+ PSET) = ) (TS
i i i i i J

Whether a regiontransports wood towards regipdepends on the trade balances. These trade
balances stipulate that trade can only occur ifrtigorting region’s demand price at least
compensates the exporting region’s supply pricetaadilateral trade costs. For conventional wood

this results in the following trade balance:
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Py +TCij <Py, = TQH™ >0

No trade occurSI(Qf,j?" = 0) in the alternative scenario. The trade balanceddified wood takes the

price premium into account:
Pg; + Pprem,; + TC; j < Py j + Ppremgy; — TQL-C,}’" >0

The unit costs of shipping wood between two regimraprise two parts. This data is retrieved from
Buongiorno and Shushuai (2014) as applied in Cih@&pt€he first component is a fixed cost of
shipping one unit from one region to another (US2R The second component is a region-
dependent ad valorem percentage. This ad valoreremtage varies from 7.197% for Africa to 0%

for Europe and North America.

A region cannot export more than it produces. Téasls to the following constraints on the export of

respectively conventional and certified wood:
(1 - Share$e™) « 03, < ) TQF"
J
ShareSs” « 03, < ) TQS
j

These equations also include the production fodtheestic marketlQ; ;). A region cannot

simultaneously import more than it consumes:
Share$ « Qg < ) TQS
J
ShareSs” « 03, < ) TQS
J
Finally, a non-negativity constraint is set for fodowing variables?; ; Pg;, Qq;, s, andTQ; ;. The

SEM also assumes that the price premidmsem, ; andPprems; are non-negative. This implies

that the price of conventional wood is below, on@do, the certified wood price.
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Appendix J: Questionnaire

Dear consumer,

This questionnaire probes for the attitude of camsis concerning sustainable wood purchases.

Completing the questionnaire requires 15 minutesaf time. The results will be treated

anonymously, and only for research purposes. Tlaokn advance, and good luck

Part 1: Attitude towards environment

This first part probes for your attitude concegnihe environment. To what extent do you agree thigh

following statements?
1. We are approaching the limit of the number of pedpé Earth can support.
Strongly disagree Disagree Neutral Agree

O O O

2. Humans have the right to modify the natural envinent to suit their needs.
Strongly disagree Disagree Neutral Agree

o] o] o]
3. When humans interfere with nature it often produtisastrous consequences.

Strongly disagree Disagree Neutral Agree
(e} (e} (e}

4. Human ingenuity will insure that we do not make Haath unlivable.

Strongly disagree Disagree Neutral Agree
(@] (@] (@]

5. Humans are seriously abusing the environment

Strongly disagree Disagree Neutral Agree

o] o] o]
6. The Earth has plenty of natural resources if welgern how to develop them.

Strongly disagree Disagree Neutral Agree
O O O

7. Plants and animals have as much right as humasddb

Strongly disagree Disagree Neutral Agree
(0] (0] (0]

O

Completely Agree
0]

Completely Agree
0]

Completely Agree
0]

Completely Agree
O

Completely Agree
O

Completely Agree
O

Completely Agree
0]

8. The balance of nature is strong enough to copetivimpacts of modern industrial nations.

Strongly disagree Neutral
O O O

9. Despite our special abilities, humans are stiljscitto the laws of nature.

Disagree Agree

Strongly disagree Disagree Neutral Agree
O O O
10. The so-called “ecological crisis” facing humankimaks been greatly exaggerated.
Strongly disagree Disagree Neutral Agree
O O O
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Completely Agree
0]

Completely Agree
0]

Completely Agree
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11. The Earth is like a spaceship with very limitedmoand resources

Strongly disagree Disagree Neutral Agree Completely Agree
(e} (@] (e} (e} (@]
12. Humans were meant to rule over the rest of nature.
Strongly disagree Disagree Neutral Agree Completely Agree
(@] (@] (@] (@] (@]
13. The balance of nature is very delicate and eagibet.
Strongly disagree Disagree Neutral Agree Completely Agree
(@] (@] (@] (@] (@]
14. Humans will eventually learn enough about how retuorks to be able to control it.
Strongly disagree Disagree Neutral Agree Completely Agree
(e} (@] (@] (@] (e}

15. Things continue on their present course, we wilinrsexperience a major ecological catastrophe

Strongly disagree Disagree Neutral Agree Completely Agree
(0] 0] 0] 0] (0]
16. A single person cannot do much for the environment
Strongly disagree Disagree Neutral Agree Completely Agree
(0] @] @] @] (0]
17. One person’s efforts in support of the environnaptuseless as long as other persons do nothing.
Strongly disagree Disagree Neutral Agree Completely Agree
(0] @] @] @] (0]
18. Refusing to use products which harm the enviroririsegood practice to change the value chain tfer of
products.
Strongly disagree Disagree Neutral Agree Completely Agree
(0] 0] 0] 0] (0]
19. Each individual can make a difference for natyretoosing environmental-friendly products
Strongly disagree Disagree Neutral Agree Completely Agree
(0] (0] (0] (0] 0]

Part 2: Forests

This part probes for your attitude towards forests.

Deforestation is one of the main causes of clinmange. It accounts for over 18% of the currerb@ar
emissions, this is a more important contributicemtifior example the transport sector. Simultanegdisigst can
play an important role in climate change mitigati®he last decennia, forests managed to store 33keo
global carbon emissions.

FSC and PEFC are two eco-certification schemesdr Taieels indicate that products are produced bkinta
use of sustainably produced wood. You can find tadiels on paper, books, furniture, wood,... Sustal@ in
this narrative has both an environmental and salcéespect. The eco-certification schemes operaiohal
level, from Flanders to the tropical forests.

20. Did you know the FSC label?

©
O YEs , 5

O No FSC
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21. Did you know the PEFC label?
))
O Yes \!/

O No PEFC

22. “For me to buy eco-certified wood in future is...”

Valuable O @) @) @) O Worthless
Harmful @) O @) @) @) Beneficial
Good @) @) @) @) @) Bad
Enjoyable O O O @) O Unenjoyable
Unpleasant @) O @) @) @) Pleasant
23. Next time | buy a wood product, | will opt for ancecertified product.
Strongly agree Agree Neutral Disagree Strongly Disagree
o] o] o] o] @)
24. Do you trust thee co-certification schemes
To what extent do you believe that eco-certified | Not sure Very
Not sure Neutral Sure
wood products are...? at all sure

... produced in an environmental-friendly way

... supporting rural development

... generating a fair income for wood producers

... produced without interfering in the natural
habitat of animals

... a good choice for me as private consumer

... hot aggravating climate change

25. Does your social environment value eco-certifiagid\ssume your environment is aware of the conokpt

eco-certification of wood products.

Strongly _
_ Disagree| Neutral
disagree

Agree

Strongly
Agree

Most people who are important to me buy eco-

certified wood

The people in my life whose opinions | value

would buy eco-certified wood

My friends never buy eco-certified wood

My family appreciates it when | buy eco-certified

wood.

Persons who influence my consumption decisions

buy eco-certified wood.
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Also governments buy important volumes of wood piasl (e.g. paper, furniture for its employees, winyd

construction projects...). Within Europe, governmeatsount for approximately 26% of all purchasewodd

products.

26.

27.

28.

The government should only buy eco-certified wood.

Strongly disagree Disagree Neutral Agree Strongly agree
O O o] o] @)

The government should only buy eco-certified wamggn when this increases the price of eco-certified

wood

Strongly disagree Disagree Neutral Agree Strongly agree

o] o] o] o] @]
The government should only buy eco-certified wamgsn when this implies no eco-certified wood is

available for my personal consumption.

Strongly disagree Disagree Neutral Agree Strongly agree
o] o] o] o] @)

Part 3: General information

29.

What is your gender?

O Male

O Female

30. What is your age?

31.

How would you describe your financial situation?

Difficult Average Well-off
@) O O O O

32. Where do you live?

O Rural: village,, small community, countryside

O Urban: Metropolis, city, urban village

33. Are you the main responsible for consumption deaisiat home or your student residence?

O Yes
O Shared responsibility

O No, somebody else is more responsibly
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Appendix K: Constructs

New Environmental Paradigm

This research uses the revised New EnvironmentaddiRpm (NEP) statements in order to determine
the NEP construct. This procedure is fully desatibg Dunlap et al. (2000). The fifteen required —
generic - statements for the NEP construct aretigmssl to 15 in the questionnaire (Appendix Je Th
seven even numbered statements endorse the dorsga@at paradigm (which is opposite to the
NEP). The eight odd numbered statements endordéERe Hence, the scores for the seven even

statements are reversed prior to running the CidnBdpha test, and eventually compiling all scores.

Perceived Consumer Effectiveness

This research applies the procedures as describEtdn et al. (1991) in order to construct the
Perceived Consumer Effectiveness (PCE) scale. dureréquired statements for this scale are
guestion 16 to 19 in the questionnaire (Appendixljestion 16 and 17, if agreed with, endorse the
idea that a person does not believe that his/heppal choices contribute to a reduction in the
environmental impact of consumption. In contraggsiion 18 and 19, if agreed with, endorse the
feeling that an individual's choices can contribige reduction in the environmental impact of
consumption. Subsequently, the scores of quesBandl 17 are reversed, prior to running the

Cronbach Alpha test on the four questions, and dorgghe scores.

Attitude towards eco-certified purchases

The score for the attitude towards eco-certifiectpases is determined according to Ajzen (1991).
The required statements are listed in questionf #2eoquestionnaire (Appendix J). In the
guestionnaire, we ensure that the questionnairetedealances the positive and negative endpomts, i
order to counteract possible response sets. As tekcores for the last sample are first reversed

prior to running the Cronbach Alpha test, and cdimgpithe scores.

In addition, the type of endpoints is also selett@sked upon Ajzen (1991). He describes how thé fina
set of scales should include a generic good-bdé gddch tends to capture overall evaluation wiall.
addition, both instrumental and experiential comgrda must be present. Instrumental components are
represented by adjective pairs as valuable-wortdes harmful-beneficial. Experiential components

are represented by adjective pairs such as pleasptgasant and enjoyable-unenjoyable.

Subjective Norm

According to Ajzen (1991), good measurements fersihbjective norm should probe for the
injunctive quality of other persons’ approval oésific behavior. This is done in the fourth statee

of question 25 of the questionnaire (Appendix Hwidver, this might result in low variability as
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‘important others generally approve desirable bilta\and disapprove undesirable behavior’.
Therefore, the questionnaire also probes for desagi norms in the remaining statements of question

25, i.e. whether important others themselves perthie behavior in question.

Confidence in eco-certification schemes

The belief of the respondents in the sustainabdeather of eco-certified wood is measured in
accordance with the methodology applied by Verraed Verbeke (2006). They assessed the belief
about the sustainable character of cheese probdwuatsing a 6-point scale. Our questionnaire applies
5-point scale for reasons of consistency: the B{muale is also applied for the other construdts.
measurement pays attention to different aspectssihinability: ecology, rural development, income,
personal benefit.

145






References




References

AGRAWAL, A., CHHATRE, A. and HARDIN, R. (2008). 'Changing governance of the world's forests',
Science, Vol. 320, pp. 1460-1462.

AGRAWAL, A., WOLLENBERG, E. and PERSHA, L. (2014). 'Governing agriculture-forest landscapes to
achieve climate change mitigation', Global Environmental Change, Vol. 29, pp. 270-280.

AGUILAR, F. X. and CAl, Z. (2010). 'Conjoint effect of environmental labeling, disclosure of forest of
origin and price on consumer preferences for wood products in the US and UK', Ecological
Economics, Vol. 70, pp. 308-316.

AGUILAR, F. X. and VLOSKY, R. P. (2007). 'Consumer willingness to pay price premiums for
environmentally certified wood products in the US', Forest Policy and Economics, Vol. 9, pp.
1100-1112.

AJZEN, I. (1991). 'The theory of planned behavior', Organizational behavior and human decision
processes, Vol. 50, pp. 179-211.

AKENJI, L. (2014). 'Consumer scapegoatism and limits to green consumerism', Journal of Cleaner
Production, Vol. 63, pp. 13-23.

ALLABY, M. and PARK, C. (2013) A dictionary of environment and conservation, OUP Oxford.

ALVES-PINTO, H. N., NEWTON, P. and PINTO, L. F. G. (2015). 'Reducing deforestation and enhancing
sustainability in commodity supply chains: interactions between governance interventions
and cattle certification in Brazil', Tropical Conservation Science, Vol. 8, pp. 1053-1079.

ANGELSEN, A. (2010). 'Policies for reduced deforestation and their impact on agricultural
production', Proceedings of the National Academy of Sciences, Vol. 107, pp. 19639-19644.

ANGELSEN, A. and RUDEL, T. K. (2013). 'Designing and implementing effective REDD+ policies: A
forest transition approach’, Review of Environmental Economics and Policy, Vol. 7, pp. 91-
113.

ANNUNZIATA, A. and SCARPATO, D. (2014). 'Factors affecting consumer attitudes towards food
products with sustainable attributes', Agricultural Economics, Vol. 60, pp. 353-363.

ARMINGTON, P. S. (1969). 'A theory of demand for products distinguished by place of production’,
Staff Papers, Vol. 16, pp. 159-178.

ATKESON, A. and BURSTEIN, A. T. (2010). 'Innovation, Firm Dynamics, and International Trade',
Journal of Political Economy. pp. 433 - 484.

ATYI, R. E. A., ASSEMBE-MVONDO, S., LESCUYER, G. and CERUTTI, P. (2013). 'Impacts of international
timber procurement policies on Central Africa's forestry sector: The case of Cameroon',
Forest Policy and Economics, Vol. 32, pp. 40-48.

ATYI, R. E. A. and SIMULA, M. (2002) Forest certification: pending challenges for tropical timber,
International Tropical Timber Organization Yokohama, Japan.

AULD, G., GULBRANDSEN, L. H. and MCDERMOTT, C. L. (2008). 'Certification schemes and the
impacts on forests and forestry', Annual review of environment and resources, Vol. 33, pp.
187.

BAIER, S. L. and BERGSTRAND, J. H. (2007). 'Do free trade agreements actually increase members'
international trade?', Journal of International Economics, Vol. 71, pp. 72-95.

BAIER, S. L., BERGSTRAND, J. H. and FENG, M. (2014). 'Economic integration agreements and the
margins of international trade', Journal of International Economics, Vol. 93, pp. 339-350.

148



References

BARBIER, E. B., DELACOTE, P. and WOLFERSBERGER, J. (2017). 'The economic analysis of the forest
transition: A review', Journal of Forest Economics, Vol. 27, pp. 10-17.

BARBIER, E. B. and TESFAW, A. (2015). 'Explaining forest transitions: The role of governance’,
Ecological Economics, Vol. 119, pp. 252-261.

BASS, S. (2001) Certification's impacts on forests, stakeholders and supply chains, IIED.

BEHARRELL, B. and DENISON, T. J. (1995). 'Involvement in a routine food shopping context', British
Food Journal, Vol. 97, pp. 24-29.

BEHRENS, K., ERTUR, C. and KOCH, W. (2012). "“Dual’gravity: Using spatial econometrics to control for
multilateral resistance', Journal of Applied Econometrics, Vol. 27, pp. 773-794.

BERGER, I. E. and CORBIN, R. M. (1992). 'Perceived consumer effectiveness and faith in others as
moderators of environmentally responsible behaviors', Journal of Public Policy & Marketing,
pp. 79-89.

BLACKMAN, A., GOFF, L. T. and RIVERA-PLANTER, M. (2015). 'Does Eco-certification Stem Tropical
Deforestation? Forest Stewardship Council Certification in Mexico'.

BLACKMAN, A. and NARANJO, M. A. (2012). 'Does eco-certification have environmental benefits?
Organic coffee in Costa Rica', Ecological Economics, Vol. 83, pp. 58-66.

BRANDT, J. S., NOLTE, C. and AGRAWAL, A. (2016). 'Deforestation and timber production in Congo
after implementation of sustainable forest management policy', Land Use Policy, Vol. 52, pp.
15-22.

BRUSSELAERS, J., VAN HUYLENBROECK, G. and BUYSSE, J. (2017). 'Green Public Procurement of
Certified Wood: Spatial Leverage Effect and Welfare Implications', Ecological Economics, Vol.
135, pp. 91-102.

BUONGIORNO, J. (2003) The Global Forest Products Model - Structure, Estimations, and Applications,
Elsevier Science, Massachusetts.

BUONGIORNO, J. (2014). 'Calibrating and Updating the Global Forest Products Model (GFPM version
2014 with BPMPD)', Madison.

BUONGIORNO, J., ROUGIEUX, P., BARKAOUI, A., ZHU, S. and HAROU, P. (2014). 'Potential impact of a
Transatlantic Trade and Investment Partnership on the global forest sector', Journal of Forest
Economics, Vol. 20, pp. 252-266.

BUONGIORNGO, J. and SHUSHUAI, Z. (2014). 'Global Forest Products Model - Calibration', Department
of Forest and Wildlife Ecology - University of Wisconsin, Madison, WI.

BURFISHER, M. E., ROBINSON, S. and THIERFELDER, K. (2001). 'The impact of NAFTA on the United
States', The Journal of Economic Perspectives, Vol. 15, pp. 125-144.

BURIVALOVA, Z., HUA, F., KOH, L. P., GARCIA, C. and PUTZ, F. (2017). 'A critical comparison of
conventional, certified, and community management of tropical forests for timber in terms
of environmental, economic, and social variables', Conservation Letters, Vol. 10, pp. 4-14.

CAl, Z. and AGUILAR, F. X. (2013). 'Meta-analysis of consumer's willingness-to-pay premiums for
certified wood products', Journal of Forest Economics, Vol. 19, pp. 15-31.

CANADELL, J. G. and RAUPACH, M. R. (2008). 'Managing forests for climate change mitigation',
Science, Vol. 320, pp. 1456-1457.

149



References

CARLSEN, K., HANSEN, C. P. and LUND, J. F. (2012). 'Factors affecting certification uptake—
Perspectives from the timber industry in Ghana', Forest Policy and Economics, Vol. 25, pp. 83-
92.

CARLSON, A. and PALMER, C. (2016). 'A qualitative meta-synthesis of the benefits of eco-labeling in
developing countries', Ecological Economics, Vol. 127, pp. 129-145.

CARODENUTO, S. and CERUTTI, P. O. (2014). 'Forest Law Enforcement, Governance and Trade
(FLEGT) in Cameroon: Perceived private sector benefits from VPA implementation', Forest
Policy and Economics, Vol. 48, pp. 55-62.

CARODENUTO, S. and RAMCILOVIC-SUOMINEN, S. (2014). 'Barriers to VPA implementation: a case
study of Cameroon's private forestry sector', International Forestry Review, Vol. 16, pp. 278-
288.

CASHORE, B., GALE, F., MEIDINGER, E. and NEWSOM, D. (2006) Confronting sustainability: forest
certification in developing and transitioning countries, Yale University Faculty of
Environmental Studies Publication Series.

CENTRE FOR EUROPEAN POLICY STUDIES, C. 0. E. (2012). The uptake of Green Public Procurement in
the EU27. Brussels.

CERUTTI, P. O., TACCONI, L., LESCUYER, G. and NASI, R. (2013). 'Cameroon's hidden harvest:
Commercial chainsaw logging, corruption, and livelihoods', Society & Natural Resources, Vol.
26, pp. 539-553.

CHAN, K. and CHUNG, Y. P. (1995). 'Vector autoregression or simultaneous equations model? The
intraday relationship between index arbitrage and market volatility', Journal of banking &
finance, Vol. 19, pp. 173-179.

CIFOR (2016). 'Forests and climate change', CGIAR, Bogor, Indonesia.

CORBERA, E. and SCHROEDER, H. (2011). 'Governing and implementing REDD+', Environmental
Science & Policy, Vol. 14, pp. 89-99.

COULIBALY, S. (2007). 'Evaluating the trade effect of developing regional trade agreements: a semi-
parametric approach', World Bank Policy Research Working Paper.

CROCE, M. E., JUAN-RAMON, M. V. H. and ZHU, F. (2004) Performance of Western hemisphere
trading blocs: A cost-corrected gravity approach, International Monetary Fund.

CSILLA, L. and NILSSON, L. (2015) The EU-Korea free trade agreement: Anticipation, trade policy
uncertainty and impact, Directorate General for Trade, European Commission.

DAMETTE, O. and DELACOTE, P. (2011). 'Unsustainable timber harvesting, deforestation and the role
of certification', Ecological Economics, Vol. 70, pp. 1211-1219.

DAUVERGNE, P. and LISTER, J. (2010). 'The prospects and limits of eco-consumerism: shopping our
way to less deforestation?', Organization & Environment, Vol. 23, pp. 132-154.

DE FRENNE, P. and VERHEYEN, K. (2016). 'Weather stations lack forest data', Science, Vol. 351, pp.
234-234.

DE GORTER, H. and SHELDON, I. M. (2000). 'Issues in the administration of tariff-rate import quotas in
the agreement on agriculture in the WTO: An introduction', Agricultural and Resource
Economics Review, Vol. 29, pp. 54-57.

150



References

DOETTERL, S., KEARSLEY, E., BAUTERS, M., HUFKENS, K., LISINGO, J., BAERT, G., VERBEECK, H. and
BOECKX, P. (2015). 'Aboveground vs. belowground carbon stocks in African tropical lowland
rainforest: Drivers and implications', PloS one, Vol. 10, pp. e0143209.

DOOLEY, K. and OZINGA, S. (2011). 'Building on forest governance reforms through FLEGT: the best
way of controlling forests' contribution to climate change?', Review of European Community
& International Environmental Law, Vol. 20, pp. 163-170.

DRANOVE, D. and JIN, G. Z. (2010). 'Quality Disclosure and Certification: Theory and Practice', Journal
of Economic Literature, Vol. 48, pp. 935-963.

DULLECK, U., KERSCHBAMER, R. and SUTTER, M. (2011). 'The economics of credence goods: an
experiment on the role of liability, verifiability, reputation, and competition', American
Economic Review, Vol. 101.

DUNLAP, R. E. and VAN LIERE, K. D. (1984). 'Commitment to the dominant social paradigm and
concern for environmental quality', Social Science Quarterly, Vol. 65, pp. 1013.

DUNLAP, R. E., VAN LIERE, K. D., MERTIG, A. G. and JONES, R. E. (2000). 'New trends in measuring
environmental attitudes: measuring endorsement of the new ecological paradigm: a revised
NEP scale', Journal of social issues, Vol. 56, pp. 425-442.

EBELING, J. and YASUE, M. (2009). 'The effectiveness of market-based conservation in the tropics:
Forest certification in Ecuador and Bolivia', Journal of environmental management, Vol. 90,
pp. 1145-1153.

EDLER, J., GEORGHIOU, L., UYARRA, E. and YEOW, J. (2015). '2. The meaning and limitations of public
procurement for innovation: a supplier’s experience', Public Procurement for Innovation. pp.
35.

EFECA (2010). 'An assessment of the impacts of the UK Government's timber procurement policy',
London, UK.

EICHENGREEN, B. and IRWIN, D. A. (1998). 'The role of history in bilateral trade flows', The
regionalization of the world economy. University of Chicago Press, pp. 33-62.

ELLEN, P. S., WIENER, J. L. and COBB-WALGREN, C. (1991). 'The role of perceived consumer
effectiveness in motivating environmentally conscious behaviors', Journal of Public Policy &
Marketing, pp. 102-117.

ELLIOTT, C. (2000) Forest certification: a policy perspective, Cifor.
EU FLEGT FACILITY (2016). 'Information for operators', EU FLEGT Facility.

EUROPEAN COMMISSION (2008). COM(2008) 400 - Public procurement for a better environment
Brussels.

EUROPEAN COMMIISSION (2011). Buying green! A handbook on environmental public procurement.
Brussels.

EUROPEAN COMMIISSION (2012). Green Public Procurement a collection of good practices.
Luxembourg.

EUROPEAN COMMISSION (2014). 'EU FLEGT - National initiatives'.
EUROPEAN COMMIISSION (2015a). National GPP Action Plans (policies and guidelines). Luxembourg.

EUROPEAN COMMIISSION (2015b). 'Timber Regulation: what's new', Brussels, Belgium.

151



References

EUROPEAN COMMIISSION (2016a). 'Barriers to the take-up of GPP'.

EUROPEAN COMMIISSION (2016b) Buying green! A handbook on green public procurement. 3rd
Edition, Brussels.

EUROPEAN COMMIISSION (2016c). 'Green Public Procurement Criteria for Office Building Design,
Construction and Management', in JRC (ed.), Seville, pp. 140.

EUROPEAN COMMIISSION (2016d). 'Public procurement for a better environment', Brussels.
EUROPEAN COMMIISSION (2016e). 'REDD+ and FLEGT interactions'.

EUROPEAN COMMISSION (2016f). 'VPA output'.

EUROPEAN COMMIISSION (2017a). 'Australian lllegal Logging Prohibition Act 2012', Brussels.
EUROPEAN COMMIISSION (2017b). 'How are VPAs negotiated?', European Commission,, Brussels.
EUROPEAN COMMIISSION (2017c). 'Quotas', Export - Help Desk.

EUROPEAN COMMIISSION (2017d). 'Voluntary Partnership Agreements', Brussels.

EUROPEAN EXTERNAL ACTION SERVICE (2016). 'Indonesia begins issuing FLEGT licensing scheme for
verified legal timber products ', Brussels.

EUROPEAN FOREST INSTITUTE (2017). 'Communication on VPA implementation', in BRUSSELAERS J
(ed.).

EUROPEAN UNION (2014). 'DIRECTIVE 2014/24/EU OF THE EUROPEAN PARLIAMENT AND OF THE
COUNCIL', in OFFICIAL JOURNAL OF THE EUROPEAN UNION (ed.).

EUROPEAN UNION (2016). Rapport annuel conjoint sur la mise en oeuvre de I'APV FLEGT au
Cameroun: Cameroun et I'Union Européénne.

EUROSTAT (2015). 'GDP and main components (output, expenditure and income)’, in UNION E (ed.).

EUROSTAT (2017). 'International trade in goods - detailed data since 1988 by HS52-HS4', in
COMMISSION E (ed.).

FAJGELBAUM, P., GROSSMAN, G. M. and HELPMAN, E. (2011). 'Income distribution, product quality,
and international trade', Journal of Political Economy, Vol. 119, pp. 45.

FAO (2013). FAOQ, forests and climate change. Rome.
FAO (2014a). Forest Products Annual Market Review, 2013 - 2014. Geneva.

FAO (2014b). 'State of the world’s forests, enhancing the socio-economic benefits from forests', FAO,
Rome.

FAO (2015a). Durban declaration - 2050 vision for forests and forestry. Durban.
FAO (2015b). 'FAO yearbook of forrest products 2014".

FAO (2015c). Global Forest Resource Assessment 2015

Desk Reference. Rome.

FAO (2016a). 'Forestry and climate change'.

FAO (2016b). State of the timber sector in Cameroon (2015).

152



References

FARIA, W. R. and ALMEIDA, A. N. (2016). 'Relationship between openness to trade and deforestation:
Empirical evidence from the Brazilian Amazon', Ecological Economics, Vol. 121, pp. 85-97.

FEDERICI, S., TUBIELLO, F. N., SALVATORE, M., JACOBS, H. and SCHMIDHUBER, J. (2015). 'New
estimates of CO 2 forest emissions and removals: 1990-2015', Forest Ecology and
Management, Vol. 352, pp. 89-98.

FERRARO, P. J. and KISS, A. (2002). 'Direct payments to conserve biodiversity', Science, Vol. 298, pp.
1718-1719.

FERRARO, P. J. and SIMPSON, R. D. (2002). 'The cost-effectiveness of conservation payments', Land
Economics, Vol. 78, pp. 339-353.

FERREIRA, S. (2007). 'Trade policy and natural resource use: The case for a quantitative restriction’,
Environmental and Resource Economics, Vol. 37, pp. 361-376.

FERREIRA, S. and VINCENT, J. R. (2010). 'Governance and timber harvests', Environmental and
Resource Economics, Vol. 47, pp. 241-260.

FISHBEIN, M. and AJZEN, 1. (1977). 'Belief, attitude, intention, and behavior: An introduction to
theory and research'.

FLETCHER, R., DRESSLER, W., BUSCHER, B. and ANDERSON, Z. R. (2016). 'Questioning REDD+ and the
future of market-based conservation', Conservation Biology.

FOELLMI, R. and OECHSLIN, M. (2010). 'Market imperfections, wealth inequality, and the distribution
of trade gains', Journal of International Economics, Vol. 81, pp. 15-25.

FOLLOWS, S. B. and JOBBER, D. (2000). 'Environmentally responsible purchase behaviour: a test of a
consumer model', European journal of Marketing, Vol. 34, pp. 723-746.

FONTAGNE, L., OREFICE, G., PIERMARTINI, R. and ROCHA, N. (2015). 'Product standards and margins
of trade: Firm-level evidence', Journal of International Economics, Vol. 97, pp. 29-44.

FOSTER, N., POESCHL, J. and STEHRER, R. (2011). 'The impact of Preferential Trade Agreements on
the margins of international trade', Economic Systems, Vol. 35, pp. 84-97.

FREUND, C. L. and ORNELAS, E. (2010). 'Regional trade agreements', World Bank Policy Research
Working Paper Series.

FRY, B. P. (2011). 'Community forest monitoring in REDD+: the ‘M’in MRV?', Environmental Science &
Policy, Vol. 14, pp. 181-187.

FSC (2012). 'FSC-certified wood and products fetch higher prices'.
FSC (2015). Deforestation - free forest products from 187 million hectares globally. Brussels.
FSC (2016). FSC®: A tool to implement the sustainable development goals. Oaxaca, Mexico.

FSC INTERNATIONAL (2015). 'Personnal communication with Kim Carstensen — CEO (@FAO World
Forest summit, September 2015, Durban, SA)".

FUJIWARA, T., AWANG, S., WIDAYANTI, W., SEPTIANA, R., HYAKUMURA, K. and SATO, N. (2015).
'Effects of national community-based forest certification on forest management and timber
marketing: a case study of Gunung Kidul, Yogyakarta, Indonesia', International Forestry
Review, Vol. 17, pp. 448-460.

153



References

GALINATO, G. I. and GALINATO, S. P. (2016). 'The effects of government spending on deforestation
due to agricultural land expansion and CO 2 related emissions', Ecological Economics, Vol.
122, pp. 43-53.

GALLI, A. (2015). 'On the rationale and policy usefulness of Ecological Footprint Accounting: The case
of Morocco', Environmental Science & Policy, Vol. 48, pp. 210-224.

GAMFELDT, L., SNALL, T., BAGCHI, R., JONSSON, M., GUSTAFSSON, L., KIELLANDER, P., RUIZ-JAEN, M.
C., FROBERG, M., STENDAHL, J. and PHILIPSON, C. D. (2013). 'Higher levels of multiple
ecosystem services are found in forests with more tree species', Nature communications, Vol.
4, pp. 1340.

GAN, J. and MCCARL, B. A. (2007). 'Measuring transnational leakage of forest conservation’,
Ecological Economics, Vol. 64, pp. 423-432.

GEORGHIOU, L., EDLER, J., UYARRA, E. and YEOW, J. (2014). 'Policy instruments for public
procurement of innovation: Choice, design and assessment', Technological Forecasting and
Social Change, Vol. 86, pp. 1-12.

GIULIANI, E., PIETROBELLI, C. and RABELLOTTI, R. (2005). 'Upgrading in global value chains: lessons
from Latin American clusters', World development, Vol. 33, pp. 549-573.

GLOBAL FOOTPRINT NETWORK (2016). 'National Footprint Account results (2016 Edition)', Oakland.
GLOBAL FOOTPRINT NETWORK (2017). 'Ecological footprint'.

GLOBAL TIMBER PLATFORM (2017). 'Communication on VPA implementation', in BRUSSELAERS J
(ed.).

GOETZ, S. J.,, HANSEN, M., HOUGHTON, R. A., WALKER, W., LAPORTE, N. and BUSCH, J. (2015).
'Measurement and monitoring needs, capabilities and potential for addressing reduced
emissions from deforestation and forest degradation under REDD+', Environmental Research
Letters, Vol. 10, pp. 123001.

GOMEZ-BAGGETHUN, E. and MURADIAN, R. (2015). 'In markets we trust? Setting the boundaries of
Market-Based Instruments in ecosystem services governance', Ecological Economics, Vol.
117, pp. 217-224.

GORDON, B. R., GOLDFARB, A. and LI, Y. (2013). 'Does price elasticity vary with economic growth? A
cross-category analysis', Journal of Marketing Research, Vol. 50, pp. 4-23.

GREAKER, M. (2006). 'Eco-labels, trade and protectionism', Environmental and Resource Economics,
Vol. 33, pp. 1-37.

GREENSTONE, M. and JACK, B. K. (2015). 'Envirodevonomics: A research agenda for an emerging
field', Journal of Economic Literature, Vol. 53, pp. 5-42.

GROOM, B. and PALMER, C. (2010). 'Cost-effective provision of environmental services: the role of
relaxing market constraints', Environment and Development Economics, Vol. 15, pp. 219-240.

GROOM, B. and PALMER, C. (2014). 'Relaxing constraints as a conservation policy', Environment and
Development Economics, Vol. 19, pp. 505-528.

GULBRANDSEN, L. H. (2014). 'Dynamic governance interactions: Evolutionary effects of state
responses to non-state certification programs', Regulation & Governance, Vol. 8, pp. 74-92.

GULLISON, R. E. (2003). 'Does forest certification conserve biodiversity?', Oryx, Vol. 37, pp. 153-165.

154



References

HAJJAR, R. and KOZAK, R. A. (2017). 'The evolution of forest producer associations and their current
role in REDD+: case studies from Quintana Roo, Mexico', Land Use Policy, Vol. 60, pp. 373-
383.

HANDLEY, K. and LIMAO, N. (2015). 'Trade and investment under policy uncertainty: theory and firm
evidence', American Economic Journal: Economic Policy, Vol. 7, pp. 189-222.

HANSEN, M. C., POTAPQV, P. V., MOORE, R., HANCHER, M., TURUBANOVA, S., TYUKAVINA, A., THAU,
D., STEHMAN, S., GOETZ, S. and LOVELAND, T. (2013). 'High-resolution global maps of 21st-
century forest cover change', Science, Vol. 342, pp. 850-853.

HAWCROFT, L. J. and MILFONT, T. L. (2010). 'The use (and abuse) of the new environmental paradigm
scale over the last 30 years: A meta-analysis', Journal of Environmental psychology, Vol. 30,
pp. 143-158.

HE, M., WU, Z., LI, W. and ZENG, Y. (2015). 'Forest Certification in Collectively Owned Forest Areas
and Sustainable Forest Management: A Case of Cooperative-Based Forest Certification in
China', Small-scale Forestry, Vol. 14, pp. 245-254.

HEILMAYR, R. and LAMBIN, E. F. (2016). 'Impacts of nonstate, market-driven governance on Chilean
forests', Proceedings of the National Academy of Sciences, Vol. 113, pp. 2910-2915.

HILY, E., GARCIA, S., STENGER, A. and TU, G. (2015). 'Assessing the cost-effectiveness of a biodiversity
conservation policy: A bio-econometric analysis of Natura 2000 contracts in forest',
Ecological Economics, Vol. 119, pp. 197-208.

HINKLEY, D. V. (1970). 'Inference about the change-point in a sequence of random variables',
Biometrika, Vol. 57, pp. 1-17.

HOEKSTRA, A. Y. and WIEDMANN, T. O. (2014). '"Humanity’s unsustainable environmental footprint',
Science, Vol. 344, pp. 1114-1117.

HOSONUMA, N., HEROLD, M., DE SY, V., DE FRIES, R. S., BROCKHAUS, M., VERCHOT, L., ANGELSEN, A.
and ROMIJN, E. (2012). 'An assessment of deforestation and forest degradation drivers in
developing countries', Environmental Research Letters, Vol. 7, pp. 044009.

IIED (2017). 'Designing REDD+ to promote sustainable development and reduce poverty', London.

ITTC (2004). Report on financial cost-benefit analysis of forest certification and implementation of
phased approaches. ITTC.

ITTO (2017). Strong potential of independent market monitoring to overcome obstacles to tropical
wood market access. Yokohama, Japan.

JACOBSEN, J. B. and HANLEY, N. (2009). 'Are there income effects on global willingness to pay for
biodiversity conservation?', Environmental and Resource Economics, Vol. 43, pp. 137-160.

JAGER, W. (2000). 'Modelling consumer behaviour'.

JAUNG, W., PUTZEL, L., BULL, G. Q., KOZAK, R. and ELLIOTT, C. (2016). 'Forest Stewardship Council
certification for forest ecosystem services: An analysis of stakeholder adaptability', Forest
Policy and Economics, Vol. 70, pp. 91-98.

JIANBANG, G., CERUTTI, P., MASIERO, M., PETTENELLA, D., ANDRIGHETTO, N. and DAWSON, T.
(2016). Quantifying Illegal Logging and Related Timber Trade. Report 3902762705.

JONELL, M., CRONA, B., BROWN, K., RONNBACK, P. and TROELL, M. (2016). 'Eco-Labeled Seafood:
Determinants for (Blue) Green Consumption', Sustainability, Vol. 8, pp. 884.

155



References

KAIN, J. F. and QUIGLEY, J. M. (1972). 'Housing market discrimination, home-ownership, and savings
behavior', The American Economic Review, Vol. 62, pp. 263-277.

KANG, J., LIU, C. and KIM, S. H. (2013). 'Environmentally sustainable textile and apparel consumption:
the role of consumer knowledge, perceived consumer effectiveness and perceived personal
relevance', International Journal of Consumer Studies, Vol. 37, pp. 442-452.

KEENAN, R. J., REAMS, G. A., ACHARD, F., DE FREITAS, J. V., GRAINGER, A. and LINDQUIST, E. (2015).
'Dynamics of global forest area: results from the FAO Global Forest Resources Assessment
2015', Forest Ecology and Management, Vol. 352, pp. 9-20.

KILLICK, R., FEARNHEAD, P. and ECKLEY, I. A. (2012). 'Optimal detection of changepoints with a linear
computational cost', Journal of the American Statistical Association, Vol. 107, pp. 1590-1598.

KIM, Y. (2011). 'Understanding green purchase: The influence of collectivism, personal values and
environmental attitudes, and the moderating effect of perceived consumer effectiveness',
Seoul Journal of Business, Vol. 17, pp. 65.

KISSINGER, G., HEROLD, M. and DE SY, V. (2012). Drivers of deforestation and forest degradation: a
synthesis report for REDD+ policymakers.

KLOOSTER, D. (2005). 'Environmental certification of forests: The evolution of environmental
governance in a commodity network', Journal of Rural Studies, Vol. 21, pp. 403-417.

KRAMER, R., SCHAIK, C. V. and JOHNSON, J. (1997) Last stand: protected areas and the defense of
tropical biodiversity, Oxford University Press.

LAKE, J. and YILDIZ, H. M. (2016). 'On the different geographic characteristics of Free Trade
Agreements and Customs Unions', Journal of International Economics, Vol. 103, pp. 213-233.

LAMBIN, E. F., MEYFROIDT, P., RUEDA, X., BLACKMAN, A., BORNER, J., CERUTTI, P. O., DIETSCH, T.,
JUNGMANN, L., LAMARQUE, P. and LISTER, J. (2014). 'Effectiveness and synergies of policy
instruments for land use governance in tropical regions', Global Environmental Change, Vol.
28, pp. 129-140.

LARABI, Z., GUYADER, O., MACHER, C. and DAURES, F. (2013). 'Quota management in a context of
non-transferability of fishing rights: The French case study', Ocean & coastal management,
Vol. 84, pp. 13-22.

LEE, J. A. and HOLDEN, S. J. (1999). 'Understanding the determinants of environmentally conscious
behavior', Psychology and Marketing, Vol. 16, pp. 373-392.

LEIPOLD, S. (2016). 'How to move companies to source responsibly? German implementation of the
European Timber Regulation between persuasion and coercion', Forest Policy and Economics.

LESNIEWSKA, F. and MCDERMOTT, C. L. (2014). 'FLEGT VPAs: Laying a pathway to sustainability via
legality lessons from Ghana and Indonesia’, Forest Policy and Economics, Vol. 48, pp. 16-23.

LEVIN, K., MCDERMOTT, C. and CASHORE, B. (2008). 'The climate regime as global forest governance:
can reduced emissions from Deforestation and Forest Degradation (REDD) initiatives pass a
‘dual effectiveness’ test?', International Forestry Review, Vol. 10, pp. 538-549.

LEWIS, G. and BAJARI, P. (2011). 'Procurement contracting with time incentives: theory and
evidence', The Quarterly Journal of Economics, Vol. 126, pp. 1173-1211.

LIN, D., HANSCOM, L., MARTINDILL, J., BORUCKE, M., COHEN, L., GALLI, A., LAZARUS, E., ZOKAI, G.,
IHA, K., EATON, D. and WACKERNAGEL, M. (2016). Working Guidebook to the National
Footprint Accounts: 2016. Oakland.

156



References

LOUREIRO, M. L. and ARCOS, F. D. (2012). 'Applying best—worst scaling in a stated preference analysis
of forest management programs', Journal of Forest Economics, Vol. 18, pp. 381-394.

MAGEE, C. S. (2008). 'New measures of trade creation and trade diversion', Journal of International
Economics, Vol. 75, pp. 349-362.

MALHOTRA, N. K. and BIRKS, D. F. (2007) Marketing research: An applied approach, Pearson
Education.

MALTHUS, T. (1798). 'An essay on the principle of population, as it affects the future imporvement of
society with remarks on the speculations of Mr. Godwin, M. Condorcet, and other writers', in
JOHNSON J (ed.), St. Paul’s Church-yard, London. London.

MARYUDI, A. (2016). 'Choosing timber legality verification as a policy instrument to combat illegal
logging in Indonesia', Forest Policy and Economics, Vol. 68, pp. 99-104.

MATHER, A. S. (1992). 'The forest transition', Area, pp. 367-379.

MCDERMOTT, C. L., IRLAND, L. C. and PACHECO, P. (2015). 'Forest certification and legality initiatives
in the Brazilian Amazon: lessons for effective and equitable forest governance', Forest Policy
and Economics, Vol. 50, pp. 134-142.

MEIJAARD, E., WUNDER, S., GUARIGUATA, M. R. and SHEIL, D. (2014). 'What scope for certifying
forest ecosystem services?', Ecosystem Services, Vol. 7, pp. 160-166.

MICHAUD, C., LLERENA, D. and JOLY, 1. (2012). 'Willingness to pay for environmental attributes of
non-food agricultural products: a real choice experiment', European Review of Agricultural
Economics, pp. jbs025.

MITEVA, D. A., LOUCKS, C. J. and PATTANAYAK, S. K. (2015). 'Social and environmental impacts of
forest management certification in Indonesia', PloS one, Vol. 10, pp. e0129675.

MOISEYEV, A., SOLBERG, B., MICHIE, B. and KALLIO, A. M. |. (2010). 'Modeling the impacts of policy
measures to prevent import of illegal wood and wood products', Forest Policy and
Economics, Vol. 12, pp. 24-30.

MOLDERS, F. and VOLZ, U. (2011). 'Trade creation and the status of FTAs: empirical evidence from
East Asia', Review of World Economics, Vol. 147, pp. 429-456.

MOLNAR, A. and TRENDS, F. (2003) Forest certification and communities: looking forward to the next
decade, Forest Trends Washington, DC.

MULYANI, M. and JEPSON, P. (2015). 'Social learning through a REDD+ ‘village agreement’: Insights
from the KFCP in Indonesia’, Asia Pacific Viewpoint, Vol. 56, pp. 79-95.

MURRAY, B. C. and ABT, R. C. (2001). 'Estimating price compensation requirements for eco-certified
forestry', Ecological Economics, Vol. 36, pp. 149-163.

NEBEL, G., QUEVEDO, L., JACOBSEN, J. B. and HELLES, F. (2005). 'Development and economic
significance of forest certification: the case of FSC in Bolivia', Forest Policy and Economics,
Vol. 7, pp. 175-186.

NEWTON, P., MILLER, D. C., BYENKYA, M. A. A. and AGRAWAL, A. (2016). 'Who are forest-dependent
people? A taxo nomy to aid livelihood and land use decision-making in forested regions',
Land Use Policy, Vol. 57, pp. 388-395.

NURROCHMAT, D. R., DHARMAWAN, A. H., OBIDZINSKI, K., DERMAWAN, A. and ERBAUGH, J. T.
(2016). 'Contesting national and international forest regimes: Case of timber legality

157



References

certification for community forests in Central Java, Indonesia', Forest Policy and Economics,
Vol. 68, pp. 54-64.

NUSSBAUM, R. and SIMULA, M. (2013) The forest certification handbook, Taylor & Francis.

O'SULLIVAN, A., SHEFFRIN, S. and PEREZ, S. (2011) Survey of Economics: Principles, Applications, and
Tools, Pearson Higher Ed.

OLANDER, L. P., GIBBS, H. K., STEININGER, M., SWENSON, J. J. and MURRAY, B. C. (2008). 'Reference
scenarios for deforestation and forest degradation in support of REDD: a review of data and
methods', Environmental Research Letters, Vol. 3, pp. 025011.

OTA, I. and KAMAKURA, M. (2016). 'Obstacles to the Spread of Forest Certification Schemes on Small-
scale Forestry in Japan', Small-scale and Community Forestry and the Changing Nature of
Forest Landscapes, pp. 189.

OWARI, T., JUSLIN, H., RUMMUKAINEN, A. and YOSHIMURA, T. (2006). 'Strategies, functions and
benefits of forest certification in wood products marketing: Perspectives of Finnish suppliers',
Forest Policy and Economics, Vol. 9, pp. 380-391.

PACHECO-BLANCO, B. and BASTANTE-CECA, M. J. (2016). 'Green Public Procurement as an initiative
for Sustainable Consumption. An exploratory study of Spanish public universities', Journal of
Cleaner Production.

PAGIASLIS, A. and KRONTALIS, A. K. (2014). 'Green consumption behavior antecedents:
Environmental concern, knowledge, and beliefs', Psychology & Marketing, Vol. 31, pp. 335-
348.

PAN, Y., BIRDSEY, R. A., FANG, J., HOUGHTON, R., KAUPPI, P. E., KURZ, W. A,, PHILLIPS, O. L.,
SHVIDENKO, A., LEWIS, S. L. and CANADELL, J. G. (2011). 'A Large and Persistent Carbon Sink
in the World's Forests', Science, pp. 988-993.

PAPPILA, M. (2013). 'Forest certification and trust—Different roles in different environments', Forest
Policy and Economics, Vol. 31, pp. 37-43.

PARIKKA-ALHOLA, K. (2008). 'Promoting environmentally sound furniture by green public
procurement', Ecological Economics, Vol. 68, pp. 472-485.

PATEL, T., DHIAULHAQ, A., GRITTEN, D., YASMI, Y., DE BRUYN, T., PAUDEL, N. S., LUINTEL, H., KHATRI,
D. B., SILORI, C. and SUZUKI, R. (2013). 'Predicting future conflict under REDD+
implementation', Forests, Vol. 4, pp. 343-363.

PEFC (2001). An advisory note for retailers. Sheffield, UK.

PEFC (2009). 'Who Gains from FSC’s Latest Effort to Undermine Other Forest Certification Systems?’,
Sh.

PEFC (2011). 'PEFC and FSC Global Sustainable Forest Management Certification Schemes', in PEFC
(ed.).

PEFC (2016). 'EU Timber Regulation (EUTR)".
PERMAN, R. (2003) Natural resource and environmental economics, Pearson Education.

PIRARD, R. (2012). 'Market-based instruments for biodiversity and ecosystem services: A lexicon',
Environmental Science & Policy, Vol. 19, pp. 59-68.

PRESTEMON, J. P. (2015). 'The impacts of the Lacey Act Amendment of 2008 on US hardwood lumber
and hardwood plywood imports', Forest Policy and Economics, Vol. 50, pp. 31-44.

158



References

PUTZ, F. E., DYKSTRA, D. P. and HEINRICH, R. (2000). 'Why poor logging practices persist in the
tropics', Conservation Biology, Vol. 14, pp. 951-956.

RAMETSTEINER, E. and SIMULA, M. (2003). 'Forest certification—an instrument to promote
sustainable forest management?', Journal of environmental management, Vol. 67, pp. 87-98.

RAUNIKAR, R., BUONGIORNO, J., TURNER, J. A. and ZHU, S. (2010). 'Global outlook for wood and
forests with the bioenergy demand implied by scenarios of the Intergovernmental Panel on
Climate Change', Forest Policy and Economics, Vol. 12, pp. 48-56.

RICARDO, D. (1817). 'On foreign trade', Principles of political economy and taxation.

ROBERTSON, N. (1984). 'The ritual background of the Erysichthon story', The American Journal of
Philology, Vol. 105, pp. 369-408.

RODRIGUE, J. and SOUMONNI, O. (2014). 'Deforestation, foreign demand and export dynamics in
Indonesia', Journal of International Economics, Vol. 93, pp. 316-338.

ROE, B., EASTIN, I. and GANGULY, I. (2014). 'The impact of timber legality regulations on business
practices in Vietnam', The Forestry Chronicle, Vol. 90, pp. 651-659.

SCARLETT, L. and BOYD, J. (2015). 'Ecosystem services and resource management: institutional
issues, challenges, and opportunities in the public sector', Ecological Economics, Vol. 115, pp.
3-10.

SCHALTEGGER, S., BURRITT, R., AMANN, M., ROEHRICH, J. K., ERIG, M. and HARLAND, C. (2014).
'Driving sustainable supply chain management in the public sector: The importance of public
procurement in the European Union', Supply Chain Management: An International Journal,
Vol. 19, pp. 351-366.

SCHAUBROECK, T., DECKMYN, G., GIOT, O., CAMPIOLI, M., VANPOUCKE, C., VERHEYEN, K., RUGANI,
B., ACHTEN, W., VERBEECK, H. and DEWULF, J. (2016). 'Environmental impact assessment
and monetary ecosystem service valuation of an ecosystem under different future
environmental change and management scenarios; a case study of a Scots pine forest',
Journal of environmental management, Vol. 173, pp. 79-94.

SCHMITZ, H. (1995). 'Collective efficiency: Growth path for small-scale industry', The journal of
development studies, Vol. 31, pp. 529-566.

SCOTT, A. J. and KNOTT, M. (1974). 'A cluster analysis method for grouping means in the analysis of
variance', Biometrics, pp. 507-512.

SEDJO, R. A. and SOHNGEN, B. (2013). 'Wood as a major feedstock for biofuel production in the
United States: Impacts on forests and international trade', Journal of Sustainable Forestry,
Vol. 32, pp. 195-211.

SEDLACEK, T. (2011) Economics of good and evil: The quest for economic meaning from Gilgamesh to
Wall Street, Oxford University Press.

SHOJI, Y., NAKAO, N., UEDA, Y., KAKIZAWA, H. and HIRAI, T. (2014). 'Preferences for certified forest
products in Japan: A case study on interior materials', Forest Policy and Economics, Vol. 43,
pp. 1-9.

SIMULA, M., ASTANA, S., ISHMAEL, R., SANTANA, E. and SCHMIDT, M. (2004). Report on financial
cost-benefit analysis of forest certification and implementation of phased approaches.

SLOAN, S. (2015). 'The development-driven forest transition and its utility for REDD+', Ecological
Economics, Vol. 116, pp. 1-11.

159



References

SMITH, A. (1776). 'An inquiry into the nature and causes of the wealth of nations: Volume One',
London: printed for W. Strahan; and T. Cadell, 1776.

SMITH, R., MUIR, R. D., WALPOLE, M. J., BALMFORD, A. and LEADER-WILLIAMS, N. (2003).
'Governance and the loss of biodiversity', Nature, Vol. 426, pp. 67-70.

STTC (2016). Give value to forests. Brussels.

SUN, L. B., BRYAN E.C. (2017). 'Trade incentives for importers to adopt policies to address illegally
logged timber: The case of non-tropical hardwood plywood', Journal of Forest Economics,
Vol. 27, pp. 18-27.

SUNDERLIN, W., SILLS, E., DUCHELLE, A., EKAPUTRI, A., KWEKA, D., TONIOLO, M., BALL, S., DOGGART,
N., PRATAMA, C. and PADILLA, J. (2015). 'REDD+ at a critical juncture: assessing the limits of
polycentric governance for achieving climate change mitigation', International Forestry
Review, Vol. 17, pp. 400-413.

SWOBODA, A. K. (1972). 'Equilibrium, quasi-equilibrium, and macroeconomic policy under fixed
exchange rates', The Quarterly Journal of Economics, pp. 162-171.

TAJIBAEVA, L. S. (2012). 'Property rights, renewable resources and economic development’,
Environmental and Resource Economics, Vol. 51, pp. 23-41.

TAKAYAMA, T. and JUDGE, G. (1970). 'Alternative spatial equilibrium models', Journal of Regional
Science, Vol. 10, pp. 1-12.

TAKAYAMA, T. and JUDGE, G. G. (1971) Spatial and temporal price and allocation models, North-
Holland Amsterdam.

TARANTINI, M., LOPRIENO, A. D. and PORTA, P. L. (2011). 'A life cycle approach to Green Public
Procurement of building materials and elements: A case study on windows', Energy, Vol. 36,
pp. 2473-2482.

TAYLOR, P. L. (2005). 'In the market but not of it: Fair trade coffee and forest stewardship council
certification as market-based social change', World development, Vol. 33, pp. 129-147.

TEGEGNE, Y., OCHIENG, R., VISSEREN-HAMAKERS, I., LINDNER, M. and FOBISSIE, K. (2014).
'Comparative analysis of the interactions between the FLEGT and REDD+ regimes in
Cameroon and the Republic of Congo', International Forestry Review, Vol. 16, pp. 602-614.

TEGEGNE, Y. T., RAMCILOVIC-SUOMINEN, S., FOBISSIE, K., VISSEREN-HAMAKERS, I. J., LINDNER, M.
and KANNINEN, M. (2017). 'Synergies among social safeguards in FLEGT and REDD+ in
Cameroon', Forest Policy and Economics, Vol. 75, pp. 1-11.

TESTA, F., IRALDO, F., FREY, M. and DADDI, T. (2012). 'What factors influence the uptake of GPP
(green public procurement) practices? New evidence from an Italian survey', Ecological
Economics, Vol. 82, pp. 88-96.

THE GLOBAL CARBON PROJECT (2016). The Global Carbon Budget 2016. Canberra, Australia.

TRISHKIN, M., LOPATIN, E. and KARJALAINEN, T. (2015). 'Exploratory assessment of a company’s due
diligence system against the EU timber regulation: A case study from Northwestern Russia’,
Forests, Vol. 6, pp. 1380-1396.

UN REDD (2017). 'REDD+ Helpdesk'.
UNECE (2013). 'Forest Products Annual Market Review 2012-2013', Geneva, Switzerland, pp. 155.

UNECE (2015). Forest Products Annual Market Review 2014 - 2015. Geneva, Switzerland.

160



References

UNECE (2016). Forest products annual market review 2015-2016. Geneva, Switzerland.
UNECE/FAO (2014). Forest Products Annual Market Review 2012-2013. Geneva.

UNITED NATIONS FRAMEWORK CONVENTION ON CLIMATE CHANGE (2013). Afforestation and
Reforestation Projects under the Clean Development Mechanism. Bonn, Germany.

VAN DEUSEN, P. C., WIGLEY, T. B. and LUCIER, A. A. (2010). 'Some indirect costs of forest
certification', Forestry, Vol. 83, pp. 389-394.

VAN HEESWIJK, L. and TURNHOUT, E. (2013). 'The discursive structure of FLEGT (Forest Law
Enforcement, Governance and Trade): The negotiation and interpretation of legality in the
EU and Indonesia', Forest Policy and Economics, Vol. 32, pp. 6-13.

VAN KOOTEN, G. C., NELSON, H. W. and VERTINSKY, I. (2005). 'Certification of sustainable forest
management practices: a global perspective on why countries certify', Forest Policy and
Economics, Vol. 7, pp. 857-867.

VANHONACKER, F., VAN LOO, E. J., GELLYNCK, X. and VERBEKE, W. (2013). 'Flemish consumer
attitudes towards more sustainable food choices', Appetite, Vol. 62, pp. 7-16.

VEDEL, S. E., JACOBSEN, J. B. and THORSEN, B. J. (2015). 'Forest owners' willingness to accept
contracts for ecosystem service provision is sensitive to additionality', Ecological Economics,
Vol. 113, pp. 15-24.

VEISTEN, K. (2007). 'Willingness to pay for eco-labelled wood furniture: Choice-based conjoint
analysis versus open-ended contingent valuation', Journal of Forest Economics, Vol. 13, pp.
29-48.

VERMEIR, I. and VERBEKE, W. (2006). 'Sustainable food consumption: Exploring the consumer
“attitude—behavioral intention” gap', Journal of Agricultural and Environmental ethics, Vol.
19, pp. 169-194.

VLAAMSE WOONRAAD (2011). Wonen en armoede. Brusseles.

WAN, M. and TOPPINEN, A. (2016). 'Effects of perceived product quality and Lifestyles of Health and
Sustainability (LOHAS) on consumer price preferences for children's furniture in China’,
Journal of Forest Economics, Vol. 22, pp. 52-67.

WANG, X., BIEWALD, A., DIETRICH, J. P., SCHMITZ, C., LOTZE-CAMPEN, H., HUMPENODER, F.,
BODIRSKY, B. L. and POPP, A. (2016). 'Taking account of governance: Implications for land-
use dynamics, food prices, and trade patterns', Ecological Economics, Vol. 122, pp. 12-24.

WENDLAND, K. J., LEWIS, D. J. and ALIX-GARCIA, J. (2014). 'The effect of decentralized governance on
timber extraction in European Russia', Environmental and Resource Economics, Vol. 57, pp.
19-40.

WIERSUM, K. F. and ELANDS, B. H. (2013). 'Opinions on legality principles considered in the
FLEGT/VPA policy in Ghana and Indonesia', Forest Policy and Economics, Vol. 32, pp. 14-22.

WODSCHOW, A., NATHAN, |. and CERUTTI, P. (2016). 'Participation, public policy-making, and
legitimacy in the EU Voluntary Partnership Agreement process: The Cameroon case', Forest
Policy and Economics, Vol. 63, pp. 1-10.

WOLFERSBERGER, J., DELACOTE, P. and GARCIA, S. (2015). 'An empirical analysis of forest transition
and land-use change in developing countries', Ecological Economics, Vol. 119, pp. 241-251.

WORLD BANK (2016). 'Forests - Overview', Washington, D.C.

161



References

WWEF (2015). 'Personnal communication on eco-certification's role in legality verification with Karen
Mo (R&D) and Gijs Breuking (Foristry coordinator)', in BRUSSELAERS J (ed.), Durban, SA.

XU, X. (2000). 'International trade and environmental regulation: time series evidence and cross
section test', Environmental and Resource Economics, Vol. 17, pp. 233-257.

YAMAMOTO, Y., TAKEUCHI, K. and SHINKUMA, T. (2014). 'Is there a price premium for certified
wood? Empirical evidence from log auction data in Japan', Forest Policy and Economics, Vol.
38, pp. 168-172.

YASMI, Y., KELLEY, L., MURDIYARSO, D. and PATEL, T. (2012). 'The struggle over Asia's forests: An
overview of forest conflict and potential implications for REDD+', International Forestry
Review, Vol. 14, pp. 99-109.

YEDLA, M., PATHAKOTA, S. R. and SRINIVASA, T. (2010). 'Enhancing K-means clustering algorithm
with improved initial center', International Journal of computer science and information
technologies, Vol. 1, pp. 121-125.

ZHU, Q., GENG, Y. and SARKIS, J. (2013). 'Motivating green public procurement in China: An individual
level perspective', Journal of environmental management, Vol. 126, pp. 85-95.

162



Summary




Summary

Forests provide services which are key in haltimgate change, and mitigating the current and &utur
effects of climate change on people. For this reasomerous governmental and non-governmental
initiatives aim to sustain forest management aiieae afforestation. Those initiatives differ imrtes

of scale, funding, geographical focus, and approabh initiatives considered in this thesis
acknowledge that forests can contribute to clinchEnge protection as well as offering economic,
environmental, and sociocultural benefits. In thatronale, forests must not necessarily become non
productive. Instead, forests are, and should berérthan trees’ and are essential for food secanty

improving livelihoods.

However, productive forests can only contributelbmate change protection when they are
sustainably managed. Therefore, demand for woodhikiextracted legally, or out of sustainably
managed forests must be stimulated. This requilegeh of involvement at the demand side of the

wood market.

In this context, two strategies are widely promosttdte-based legality initiatives and non-state ec
certification. The distinction between governmeratadl non-governmental initiatives is useful, but in
the EU, both types of initiatives often interactlanutually reinforce each other. On the one hamd, t
important governmental initiatives in support ajdéor sustainable wood production and

consumption rely upon non-governmental eco-cedion. First, eco-certified wood is acknowledged
as the green alternative in public procurementcjediwhich take environmental criteria into account
This type of policy is called Green Public Procueatn(GPP). Second, the EU acknowledges
compliance of non-governmental eco-certificationesnes to its legality requirements. On the other
hand, several certification schemes developed mmitgtious legality assurance standards in response
to the EU Forest Law Enforcement, Governance aadd (FLEGT) programme and the EU Timber

Regulation, as well as member-state procurementies!

This thesis quantifies the leverage effect of Grieehlic Procurement and state-based legality
initiatives in the EU on the global consumption @ndduction of sustainable wood. This is necessary
because the state-based legality initiatives amdst@te eco-certification in the North are exped¢ted
stimulate the uptake of sustainable wood produdimhforest management practices both in the
North and in the South. It is widely accepted thatstrong interlinkages between the different
regional wood markets through trade effectuatekimd of pass-through effect of one regional policy

to other regions’ wood markets.

However, at present, the Southern hemisphere aalyuats for 11% of the globally certified area.
Simultaneously, only six countries concluded a Vithuy Partnership Agreement (VPA) with the EU.
A VPA combines legality licensing with multi-stal@tler processes which aim to address underlying
problems of forest governance in the country camer The legality licensing must assure the legal

origin of wood and award access to the EU’'s woodkata
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The limited importance of the South in global detl, or legality verified wood production is
explained by the high compliance costs in the Sotltle magnitude of the compliance cost is
inversely related to the quality of the current ag@ment practices. Regions with good (legal)
standards for forest management face low indirestsg those regions are predominantly situated in

the Northern hemisphere.

This thesis presents two comparative Spatial Hayiiilm Models that investigate the impact of GPP in
the EU, respectively legality initiatives by the BBFLEGT on the uptake of eco-certified or legality
verified wood production and consumption. Neitheliqy succeeds in increasing the share of certified
production in the South above 5% of the SEM’s glaeatified production. In contrast, some regions
experience an increased conventional wood produdioth models reveal the decision mechanism
which impedes an important shift towards sustamédnlest management and wood production

practices: the high compliance costs in the Sorghreufficiently compensated by a higher price.

Thorough comparison of both models demonstratesiitapt differences in both policies’ impact. In
general, GPP provides a better stimulus for susitdeérwood production. GPP is more positive in
nature as it tends to activate a latent demanddod products. This still allows each region to
specialize in the wood type (i.e. conventional ay-eertified) for which they have a comparative
advantage. Activating the latent demand also allawscrease in global welfare. In contrast, FLEGT
is more negative in nature, as it restricts tradeonventional wood. In this case, comparative
advantages do not determine the production cho@assequently, some conventional wood
producers can benefit from increased prices anegase their conventional production. The restréctiv

nature of FLEGT negatively impact the global wedtar

In the context of FLEGT, the models’ results arnpprarted by the historical analysis of Cameroon’s
volume of exported wood to the EU. The analysiddithat the VPA negatively impacted on
Cameroon’s wood exports when it came into forcetHemmore, the historical analysis identifies a
unique anticipative pattern in the Cameroonian esp®uring the VPA negotiations, wood operators
redirect their trade flows in anticipation of mateingent trade conditions in future. In contrasg,
exports briefly revive between the VPA agreemeitiaooming into force. This short revival is a
manifestation of short term, rent-seeking behaliowood traders who aim to benefit from the old,
less stringent, export conditions. This leads twdased wood extraction, and threatens long term,

sustainable forest management.

In the context of GPP, the models indicate thatgased government purchases of eco-certified wood
stimulates the uptake of eco-certified consumpaiond production at global level. However, the
increased purchases by governments push up pacesd-certified wood and drive consumers out of
the eco-certified market segment. However, GPRallyitaims to foster consumption of eco-certified

wood by reducing the transaction costs for adapgbrmew products and stimulate the uptake of
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innovations. Therefore, this thesis further invgestiés private consumers’ level of support towards
government purchases of eco-certified wood. Thadyeis distinguishes different segments of private
consumers. The consumer segment with a high emagatal awareness, subjective norm, and
attitude towards eco-certified wood also displdyestighest intention to buy eco-certified wood. In
general, all consumers are supportive towards Glelever, the level of support significantly
decreases when GPP entails negative consequercesdjieased prices, crowding-out private
consumers). This decrease in support for GPP msfisigntly and positively correlated to
environmental concern. Environmental concern iditinally labelled as an altruistic driver for
sustainable consumption. This analysis demonsttiaé¢she score on the New Environmental

Paradigm, as measure for environmental concem calstures an element of self-interest.
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Bossen leveren een essentiéle bijdrage in de sgeh klimaatopwarming. Bovendien kunnen ze
ervoor zorgen dat de huidige en toekomstige impactklimaatopwarming voor de mens beperkt
blijft. Om deze redenen streven verschillendeatigiven naar (her)bebossing en een verduurzaming
van het bosbeheer. Deze initiatieven verschilldmnercsterk in aard. Zo kan een overheid
gouvernementele initiatieven initiéren, maar kunhiemnaast ook niet-gouvernementele initiatieven
ontstaan. Verder kunnen initiatieven verschiller injvoorbeeld — omvang (schaal), geografisch
doelgebied, benadering en financiering. Een zogadddarket-Based Initiatief (MBI) veronderstelt
dat bossen een bijdrage kunnen leveren in de stigeh klimaatopwarming en tegelijkertijd een
economische, ecologische en socio-culturele meededainnen creéren. In dit opzicht zijn bossen
‘meer dan bomen’ en worden ze gebruikt in de prodwan goederen en diensten. Op deze manier
beschermen en verhogen ze de levensomstandighedeedselzekerheid van verschillende

huishoudens.

Productieve bossen kunnen enkel een bijdrage leverde strijd tegen klimaatopwarming wanneer ze
duurzaam worden beheerd. MBI-en stimuleren duurzastmeer door gebruik te maken van de
werking van de houtmarkt (prijsvorming en andem@neeische variabelen). Meer in het bijzonder
hoopt een MBI de vraag naar legaal en duurzaamtbargrhogen. Dit vereist een zeker engagement

aan de vraagzijde van de houtmarkt.

Twee strategieén worden steeds meer naar voor@estin de context van MBI-en: legaliteitseisen
opgelegd door een overheid en niet-gouvernemedtelezaamheid labels. Theoretisch is het
onderscheid tussen overheids- en niet-gouvernefednitatieven duidelijk, maar binnen de EU
interageren beide types initiatieven vaak met elkéa steunen twee belangrijke overheidsinitiatieve
ter promotie van legale en duurzame houthanded sgeniet-gouvernementele duurzaamheid labels.
Ten eerste wordt aangenomen dat gelabeld houtetoédm de legaliteitsprincipes van de EU. Ten
tweede fungeert gelabeld hout vaak als ‘groenratesf’ in richtlijnen voor duurzame
overheidsaankopen. Duurzame overheidsaankopendaggeh naast economische ook ecologische
criteria tijdens de selectie van leveranciers/pobelu voor de overheid. Anderzijds versterken de
vermelde overheidsinitiatieven ook de werking varddurzaamheidslabel. Zowel FSC als PEFC, de
twee meest bekende duurzaamheid labels, verstreitgohelegaliteitsnormen om te voldoen aan de

vereisten van de EU Timber Regulation en duurzameeheidsaankopen in de EU-lidstaten.

Deze thesis kwantificeert het hefboomeffect vanrdaime overheidsaankopen enerzijds en
overheidseisen inzake de legaliteit van hout prteduanderzijds. In de thesis wordt steeds vertnokke
vanuit beleid dat zijn oorsprong vindt in de EU antegelijkertijd wordt ook erkend dat het beleid
een impact kan hebben op de globale consumptiecglugtie van duurzaam en/of legaal hout. Deze
globale aanpak is nodig omdat de legaliteitsvazrisn duurzame overheidsaankopen in de EU ook

daadwerkelijk de intentie hebben om de productiedwurzaam hout en duurzaam bosbeheer op
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globaal niveau te stimuleren. Bovendien wordt algemaangenomen dat de houtmarkten van de
verschillende regio’s sterk met elkaar verbondgmdwor handelsstromen. Dit maakt het mogelijk dat
de vraag en/of aanbodschokken in een bepaald [@gatueel geinitieerd door overheidsbeleid) een

impact hebben op de houtmarkt van andere regio’s.

Ondanks de goede intenties hebben de aangehatiaeiven tot op heden nog niet geleid tot een
sterke toename van duurzame of legale houtproductiet Zuidelijke halfrond. Slechts 11% van de
wereldwijde eco-gecertificeerde houtproductie vipldiats in Afrika, Azié of Latijns-Amerika. Ook

Zijn er slechts 6 landen die er in slaagden om\veduantary Partnership Agreement (VPA) in werking
te laten treden. Een VPA is bilaterale overeenkdussten de EU en een hout-producerend land in het
Globale Zuiden. Het combineert een certificeringstsem met een multi-stakeholder proces. De
uitgereikte certificaten moeten aantonen dat he¢gigiceerde hout 100% legaal hout is. Op deze
manier verlenen de certificaten automatische tog¢etnde Europese houtmarkt. Het multi-
stakeholder proces moet specifieke problemen imodésector van het hout-producerende land

oplossen.

De kosten verbonden aan legale of duurzame houiptiedzijn veel hoger in het Zuidelijke halfrond
dan in het Noordelijke halfrond. Dit verklaart lelperkte succes van duurzame of legale
houtproductie in het globale Zuiden. De kostendiggoger komt omdat de kosten omgekeerde
evenredig verbonden zijn met de kwaliteit van diglige bosbeheerpraktijken. Landen en regio’s die
goede standaarden ontwikkelden voor (legale) hodtptie worden met lagere indirecte kosten

geconfronteerd. Deze regio’s vind je hoofdzaketjket Noordelijke halfrond.

Deze thesis beschrijft de resultaten van twee Vighkgede ‘Spatial Equilibrium’ Modellen. De

modellen onderzoeken de impact van duurzame owsa@nkopen en legaliteitsvereisten in de EU op
de globale productie en consumptie van respecijedeiurzaam en legaal hout. Geen van de
vermelde initiatieven slaagt er in om het aandaaltvet Zuidelijke halfrond te vergroten tot 5% van

de globale legale of duurzame houtproductie. Inra@e regio’s daalt het belang van de legale of
duurzame houtproductie zelfs. Beide modellen ofghuiet beslissingspatroon die een verschuiving
richting duurzame en legale bosbeheer praktijkehinderd: de hoge kosten verbonden aan duurzame
of legale houtproductie worden onvoldoende gecomspen door een verhoogde prijs voor duurzaam

of legaal hout.

Een vergelijking tussen de twee modellen toontdsrde impact van beide initiatieven sterk

verschilt. Algemeen gesteld zijn duurzame overtsdkopen de beste stimulus voor de productie van
duurzaam hout. Duurzame overheidsaankopen zijpesitief beleid dat een latent aanwezige vraag
naar duurzaam hout hoopt te activeren. Het activese de latent aanwezige vraag leidt uiteindelijk
ook tot een verhoging van de globale welvaartbBleid laat ook nog toe dat elke regio zich kan

specialiseren in het type hout, conventioneel afrdaam, waarvoor zij een comparatief voordeel
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heeft. Hier tegenover staan de legaliteitsvereidiemesulteren uit FLEGT. Legaliteitsvereisten
verhinderen de import van hout waarvan de legahiet expliciet kan aangetoond worden. Dit wil
niet noodzakelijk zeggen dat het verbannen houtieinitie illegaal is. Het verbod op handel voor
dat niet aantoonbaar legaal is zorgt maakt datiteggvereisten een restrictiever (negatief) keka
hebben. In deze situatie zijn de comparatieve \@erdvan de verschillende landen minder belangrijk
in hun productiekeuze voor conventionele of aargeddegale productie. Hierdoor profiteren
sommige conventionele houtproducenten van stijgenifieen en verhogen ze hun conventionele

houtproductie. De restrictieve aard van de legtditereisten verkleint de globale welvaart.

De resultaten van beide modellen worden geruggedtéaor de resultaten van een analyse van de
verhandelde hoeveelheid hout van Cameroon naatderiels 2000. Deze analyse toont aan dat de
invoering van het VPA in Cameroon de export nadededeed dalen. Bovendien onthulde de analyse
een bijzondere vorm van anticipatief gedrag vooingieering van het VPA. De houthandelaren
verschoven hun handelsstromen reeds tijdens detamtdelingen van het VPA. Hierdoor ging steeds
minder hout naar de EU. Ze anticipeerden hiermegeogirengen handelsvoorwaarden waarmee ze in
de toekomst zouden geconfronteerd worden. Echeezxdort van Cameroon naar de EU herleefde
gedurende de korte periode tussen afronding vaamderhandelingen en voor de effectieve
inwerkingtreding van het VPA. Deze heropflakkenran de houtexport is het gevolg van korte-
termijn denken van de houthandelaren waarbij zeoal gaan naar korte termijn voordelen/winsten.
Nu duidelijk is waarmee ze in de toekomst geconéerd zullen worden willen ze nog even genieten
van de minder strenge handelsvoorwaarden. Hiendowadt er tijdens deze korte periode meer hout
geproduceerd worden, wat een bedreiging vormt liebduurzame (lange termijn) bosbeheer in

Cameroon. Dit effect werd ook geobserveerd in deuBkiek Congo (Congo-Brazzaville).

Het model dat de impact van overheidsaankopen seatytoont aan dat dit beleid de globale
productie en consumptie van duurzaam hout kan timaremen. De verhoogde overheidsaankopen
resulteren echter in een verhoogde prijs voor daanmzhout. De particuliere consumenten die deze
hogere prijs niet kunnen of willen betalen wordgrdeze manier uit de markt voor duurzaam hout
gedreven. Dit effect conflicteert met de initiébgica van duurzame overheidsaankopen. Duurzame
overheidsaankopen hopen de transactiekosten vamardeop van nieuwe — duurzame — producten te
verlagen en innovaties te stimuleren. Op deze mawoiept de overheid ook de (privé) consumptie van
duurzaam hout te verhogen. Deze tegenstrijdighmsisen intentie en effect wordt verder bestudeerd in
een studie naar de steun van particuliere consemewbr duurzame overheidsaankopen. Deze laatste
analyse deelt consumenten op in verschillende setgm®p basis van hun karakteristieken, meer
bepaald op basis van hun ecologische bekommeauis|e druk om duurzame producten aan te

kopen en houding (positief of negatief) ten opackdn duurzame aankopen. Op deze manier kan een
voluntaristisch segment worden geidentificeerdodie een sterke intentie signaleert om in de

toekomst duurzaam hout aan te kopen. Algemeenldesséainen consumenten een duurzaam
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aankoopbeleid van hun overheid. Deze steun ddatitresignificant wanneer het duurzame
aankoopbeleid negatieve gevolgen heeft voor husopetijke situatie. Voorbeelden van negatieve
gevolgen zijn een stijgende prijs voor duurzaant hofueen beperkte beschikbaarheid van duurzaam
hout. Opvallend genoeg is de mate waarin de steanhet duurzame aankoopbeleid daalt positief
gecorreleerd met de ecologische bekommernis vac@esument. Traditioneel wordt de ecologische
bekommernis van een consument beschouwd als eefst@diche drijfveer voor duurzame
consumptie. Bovenstaande analyse suggereert efditde score op het ‘New Environmental

Paradigm’, als maatstaaf voor het ecologische bijusook een element van eigenbelang omvat.

171






Scientific Curriculum Vitae




Scientific Curriculum Vitae

PERSONAL Jan Brusselaers
INFORMATION
<9> Berkenlaan 15, 9150 Kruibeke, Belgium
& (+32)471812086
< janbrusselaers@hotmail.com

Date of birth: 30 October 1985 | Nationality: Belgia
ACADEMIC DEGREES

2010 Master of Art ‘Economics of International Trade and European
Integration
Erasmus Mundus program:

- Université Sciences et Technologies de Lille 1 €] - (B semester)

- Antwerp University (Belgium) — (¥ semester)

- University of Economics VSE Prague (Czech Repul§8&)semester)

- Thesis topic: Long run correlation between trade migration flows
towards the EU

2009 Master in Applied Economics

Antwerp University (Belgium)

- Greatest distinction

- Specialization: International management and diplom

- Thesis topic: Assessment of the Belgian — DR Cdrayde
relationship in the post-Mobutu era

WORK EXPERIENCE
April 2012 —today Teaching assistant Ghent Univeity (50%) — Ghent University

Department of Agricultural Economics

- Teaching activities in the courses of: Econometrah/anced
Research Methods, Economics of animal productianrd/Economic
theory and farm management, Scientific Communicafiatural
Resource Management.

- Supervision of 17 Master Dissertations pursued [8cMtudents in the
field of Agricultural Economics and Natural ResauiManagement.

April 2012 —today Doctoral researcher (50%) — GhenUniversity

Department of Agricultural Economics -
MODERNA unit M odelling andOptimization ofDecisions in
EconomicsResourcesNature andAgriculture:
- Research contribution:
- Sector analysis: Pig production in West-Flanders.
- Assessment of Low carbon society Policy Instruméhtsl)

Jan 2011 — Mar 2012 Economist — Researcher @ LEIWageningen University & Research

Department of international value chains

- Impact monitoring and assessment of policy optems project
impact.

- Research contribution to ‘Support for farmers’ cegtives’.

174



Scientific Curriculum Vitae

PUBLICATIONS

Field work experience (data gathering) in Ghanaeh¥a in context
of impact assessment at farmer level of thee andacoertification
schemes.

Peer reviewed 1.

Conference full papers

Working papers

=

=

Brusselaers, J., Van Huylenbroeck, G., Buyss20d.7) Green Public
Procurement of Certified Wood: Spatial Leverage&fand Welfare
Implications,Ecological Economics 135 (Mayp. 91-102. DOI:
10.1016/j.ecolecon.2017.01.012.

Brusselaers, J., Poppe, K., Garcia Azcarate, T4j2Do policy measures
impact the position and performance of farmerspesatives in the EU?,
Annals of public and cooperative economicgi84{p.531-553.

Brusselaers, J., Buysse, J. Introducing (eco4jcatibn in spatial
equilibrium modelling: EUTR trade barrier or levgeal 7" Annual
Conference European Trade Study Grdétgptember 8 to 10, 2016,
Helsinki, Finland.

Brusselaers, J., Buysse, J. The Due Diligence f@ystthe EU’s Timber
Regulation: non-tariff trade barrier or leverage@®.European
Association of Environmental and Resource Econsn@&t' annual
conference, Paperdune 22 to 25, 2016, Zurich, Switzerland.

Dupeux, B.E.T.I., Brusselaers, J., and Buysseglfaw analysis of organic
dairy certification: a graphical assessmBE2WE 2015 Congress
‘Agriculture in an interconnected worldugust 8 to 14, 2015, Milan, Italy.

Brusselaers, J., Buysse, J. Procurement policlesriope: leverage- and
welfare-effect in AfricaGhent Africa Platform GAPSYMBgecember 17,
2015, Ghent, Belgium.

Brusselaers, J., Van Huylenbroeck, G., Buysseekrublic procurement
of certified wood: impact on international tradel gtobal welfareXIvV FAO
World Forestry Congress, Pape&eptember 7 to 11, 2015, Durban, South
Africa.

Brusselaers, J., Van Huylenbroeck, G., Buyss&RP, of wood: alternative
global welfare calculatioCAE 2015 Congress ‘Agriculture in an
interconnected worldAugust 8 to 14, 2015, Milan, Italy.

Brusselaers, J., Buysse, J., GPP of Certified Waesk-through effect on
the International Markets and Global Welf&aropean Association of
Environmental and Resource Economist§, &tinual conference, Papers
June 24 to 27, 2015, Helsinki, Finland.

Brusselaers, J., Van Huylenbroeck, G., Buysseekrublic procurement
of certified wood: The impact on the internatiomalrket, global welfare
and welfare analysi&0" Spring Meeting of Young Economistigy 21 to
23, 2015, Ghent, Belgium.

Brusselaers, J., Buysse, J. (2017). The legafityinements in the EU
Timber Regulation: non-tariff trade barrier or lege effect?. Submitted in
April and currently in review processJournal of Forest Economics

Brusselaers, J., Buysse, J. (2017). Implementafithe EU-Cameroon

\oluntary Partnership Agreement: trade distortien{-seeking and
anticipative behavior. Submitted in March and auttyan review process in

175



Scientific Curriculum Vitae

TRIVIA

Review of Environmental Economics & Policy

Brusselaers, J., Verbeke, W., Mettepenningen, s, J. Drivers for
intention to buy eco-certified wood and supporiGoeen Public
Procurement with negative consequences.

176

2015 & 2016

2016
2014

Awarded with FWO international mobilisant for participation in
international conference

Post academic training in Big Data management

Courses on ‘The logical framework approactthat®logy of the
transversal analysis’ in the International InteagBourse Program —
Sustainability and Innovation in Rural Developmé&atunas, Lithuania






