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Abstract

Mitigation priorities in the forest sector should observe following sequence: REDD?,
sink enhancement, substitution of fossil fuel, and HWP3. If accounting for HWP is not
done properly, the risk for an incentive for deforestation is real. To curb the
disadvantages of HWP, some debiting of non-sustainable forest management as
currently achieved through Article 3.4 of the Kyoto Protocol appears a necessity. Until
effective REDD activities are implemented that provide true disincentives to
deforestation, HWP may continue to create some risk of furthering deforestations in
developing countries that are not constrained by the Kyoto Protocol. On the other hand,
if HWP accounting is done properly as part of a LULUCF# scheme that minimizes
risks of promoting deforestation and non-sustainable harvesting, HWP is to be
welcomed as a means to help promoting the utilization of the climate-friendly,
renewable natural resource wood. This would help mitigating climate change and in
progressing towards a more sustainable society.
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3.2 HWP - an Incentive for Deforestation?
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Forests provide many provisioning, regulating, @l @s cultural, spiritual and social services
(Figure 1). Forests are relevant in the contextlohate change in several ways: Firstly
forests are a renewable natural resource providingans with many goods such as wood
(global harvest ~3 billion m3/a, Nabuurs et al.020 Secondly forests are to a significant
extent involved in regulating the carbon cycle. @tbgr with other terrestrial ecosystems they
sequester large amounts of carbon (globally abb¥ @&f anthropogenic emissions, Denman
et al., 2007) and store that carbon typically peremily in above-ground biomass and soil
organic carbon. Total carbon stocks of the teriadbiosphere have recently been estimated
to amount to 3449 PgC (Fischlin et al., 2007), Wwhis roughly 4.5 times more than is
currently contained in the atmosphere (777 PgCh 48 this carbon is stored by forests.
Thirdly forests are subject to many pressures &iaaiges leading at present to large losses of
carbon, mainly through land-use changes.

Although average emissions have not changed muchbsvolute terms, they gradually
decreased from one quarter to one sixth relatitetsd anthropogenic emissions (Table 1).

Provisioning Services Regulating Services Cultural Services
* Food ¢ C-sequestration s Recreational
* Water * Climate * Educational
® Fuel * Flood, erosion ® Spiritual
* Wood * Air, water puri-
fication
» Pests, diseases

Supporting Services

* Primary & other productions * Biodiversity maintenance
* Soil formation
* Nutrient cycling

Ecosystem

Figure 1: Services provided by forest ecosystems (after Fischlin, 2007).



Emissions Percentage of
from land- total
use change, | anthropogenic
notably CO,
Period deforestation emissions Source
0,
1980es 1.7+0.8 24% (Watson et al., 2000, Table 2, p. 5)
1.7 (0.6-2.5) 24% (Prentice et al., 2001, Table 3.1, p. 190)
1.4 (0.4-2.3) 21% (Denman et al., 2007, Table 7.1, p. 516)
1990es 16+0.8 20% (Watson et al., 2000, Table 2, p. 5)
1.6 (0.5-2.7) 20% (Denman et al., 2007, Table 7.1, p. 516)
Present 15 16% (Canadell et al., 2007)
Table1l: Evolution of significance of anthropogenic emissions from land-use change, notably

Attractive mitigation options (Watson et al., 2008nerge from the services or roles,
respectively, forest ecosystems play in the clinsgsgem, notably the global carbon cycle.

Article 4(d) of the UNFCCE states that it is desirable to conserve or enhagservoirs

and/or sinks to mitigate climate change. Becausthefsignificant losses through land-use
changes (Table 1) reducing those emissions (cf. BEMder UNFCCC) appears to be most
effective compared to all other forest and foresttgated mitigation measures, including the
enhancement of sinks or the substitution of fdssils by fuel wood (Nabuurs et al., 2007),

defor estation, expressed as percentage of total anthropogenic CO, emissions in recent
decades.

let alone storing carbon in harvested wood prod{i&Ps).

Nevertheless, it appears obvious that accountingPslWnder the UNFCCC as another
mitigation measure, e.g. in the context of the IyBtotocol, would offer advantages for the

following reasons:

» Current accounting schemes ignore the partial coat storage of carbon in harvested
wood and debit the harvesting country with a conepleG loss, even in cases where it
exports wood. This constitutes a disincentive tivdsting and/or the long-term uses of

wood products.

¢ Accounting of HWPs, however, would defer at hartestaccounting of the actual €O

emissions and would debit more accurately the fdamitters.

* Accounting of HWPs would create incentives for lesting wood and is used in place

of less climate-friendly materials and/or processes

On the other hand accounting of HWPs may createanted side-effects such as:

« Incentives to unsustainable harvesting includinfprstation in industrialized as well

as developing countries

2 United Nations Framework Convention on Climate i@ehttp://www.unfccc.int

® REDD — Reducing Emissions from Deforestation in &eping Countries is an agenda item of

current UNFCCC negotiations (see also keyword “Baladmap”http://www.unfccc.int




e Industrialized countries seeking credits to offeetsil fuel emissions may use HWP
accounting while the wood needed to generate thisiits is harvested in developing
countries where additional land-use changes mayltrgmssibly also in competition
for land needed for the production of biofuels

* HWP potential is more limited than that of carbequestration in forest soils, since the
latter offers in many circumstances unlimited sgeraapacity, albeit sequestration rates
are low. Intact ecosystems provide an infinite agercapacity

* The substitution effect of using wood in place bémative high emission products is
significantly higher than the sequestration of carin HWPs and is already credited in
current accounting schemes

* Unless wood is extremely efficiently harvested gnocessed, there may arise risks of
permanent Cotransfers into the atmosphere compared to a negpgestration in forest
ecosystems (Fischlin, 1996)

In conclusion mitigation priorities in the foresicsor are in the sequence given: REDD, sink
enhancement, substitution of fossil fuel, and HW#g. Nabuurs et al., 2007). To curb the
disadvantages of HWPs, some debiting of non-swatéenforest management as currently
achieved through Article 3.4 of the Kyoto Protoappears a necessity. Until effective REDD
activities are implemented that provide true dismitves to deforestation, HWPs may
continue to create some risk of furthering def@&sihs in developing countries that are not
bound by the Kyoto Protocol’s Article 3.4. On thier hand, if HWP accounting is done as
part of a LULUCF scheme (Schlamadinger et al., 2QB&t minimizes risks of promoting
deforestation and non-sustainable harvesting, HééBumting is to be welcomed as a means
to help promoting the utilization of the climatéefidly, renewable natural resource wood.
The latter would help humans to progress towanu®i@ sustainable society.
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3.3 Substitution effects of wood-based construction materials

Leif GustavssanDepartment of Engineering and Sustainable Deveéopt, Mid Sweden
University. Ostersund, Sweden. Eméif.gustavsson@miun.se

Forests can play an important role to limit the @gpheric concentration of carbon dioxide
(CO,). Using products made from sustainably managedstsrto replace fossil fuels and
energy-intensive materials can reduce net €@ission. Such substitution will affect energy
and carbon balances of wood product mainly dueto fhechanisms. These are the typically
lower energy demand to manufacture wood produatgeoed with alternative materials; the
avoidance of C@®emissions from cement process reactions; the dserk availability of
biofuels from wood by-products that can be usedeglace fossil fuels; and the physical
storage of carbon in forests and wood materials.

Integrating knowledge from the fields of forestipdustry, construction, and energy, a
framework was employed in a life-cycle perspectivenalyse substitution effects of wood-
based construction materials by using a case-sapgyoach applied to complete buildings
(Gustavsson et al. 2006). A multi-storey wood-frdrbeilding in Sweden was compared to a
functionally-equivalent building made with reinfet concrete structural frame. The results
show that less primary energy was needed to protheaevood-framed building materials
than the concrete-frame materials. £&nission was significantly lower for the wood-fram
building due to reductions in both fossil fuel u®l cement process reaction emission. The
most important single factor affecting the energyg aarbon balances was using biomass by-
products from the wood product chain as biofueteplace fossil fuels. The heat value of
biomass residues from forest operations, wood ggieg, construction and demolition was
greater than the fossil energy inputs to produeentiaterials in the building. These benefits
might best be realised by integrating and optingishe biomass and energy flows within the
forestry, manufacturing, construction, energy, aadte management sectors.
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