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Highlights

\food energy constitutes the main source of renewable energy in the UNECE region.

\X/ood energy markets continue to develop, with demand concentrated in the EU.

Increasing rates of manufacturing of woody feedstock, and wood pellets in particular, may result

in higher prices for raw materials in the near future.

Prices for wood energy feedstocks exhibit annual and seasonal fluctuations. Greater price

transparency in global markets is expected with the emergence and establishment of a global

trading market in the APX-Endex and others.

Forest-owner groups, manufacturing conglomerates and environmental non-govemment
organizations have a variety of favourable and non-favourable views towards the use of wood for
energy and towards public policy support for it.

\Uood pellets dominate intemational wood energy trade. Certification programmes for wood
pellet quality and environmental stewardship have emerged and are expected to be widely
adopted.

Global forecasts for future wood energy use suggest a significant increase in consumption in the
near future.

Future wood energy consumption will be a fi.rnction of renewable-energy mandates, production

costs, public financial suppoft, competing energy prices and public preferences, among other
factors. \il/hether output of wood energy increases or remains at current levels, it will continue to
be an important component of a diverse poftfolio of renewable energy sources.

Public policy support in the form of energy targets and financial assistance has aided the growth
in wood energy demand in recent years. Tightening of public budgets in the next year and

beyond is likely to reduce the access to support payments or preferential taxation for renewable

energy.

Public policy discussions continue over the environmental aspects associated with the use of
wood for energy and, in particular, its greenhouse gas neutrality.

Unknown public policy directioru might create additional uncertainty for the development of
new wood energy projects. Technological developments may ease transport and storage of wood

for energy feedstock, improve energy conversion and enhance cost efficiency.
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9.1 General energy market
developments

To celebrate the 2072 Intemational Year of
Sustainable Energy for Al1, in this chapter we considcr in
some rlepth the sustainability of wood energy. To do so,

we evaluate the traditional economic, environmental ancl

social dimensions of the sustainabiliry concept. Ife also

address how public policy has influenced wood energy

sustainabiliry across the UNECE region.
'Wood constitutes the region's principal source of

renewable energy. And renewable energy targets are the

major drivers of demand. Wood energy markets conttnue

to develop globaliy and trade in woocl pellets has become

more established. The EU is the largest market for, and

importer of, woocl energy feedstock, while the US, Canada

and the Russian Federation are the primary exporters.

The clebate continues about the greenhouse gas

(GHG) neurality of wood energy focussed on rssues

related to the treatment of ';n'rthropogenic carbon emissions

and indirect land uses. Different tlpes of woody matenals
(e.g. co-produc$ fiom manufacturing versus dedicated

biomass crops) have varying levels of net GHG emissions.

From a GHG-assessment perspective, dre most favourable

materials to generate energy are co-products from the

manufacturing of solid-wood products. There is a market

tendency to ceftili woody materlals used for energy- for
quality and for being sourced from well-managed forests.

In the LNECE region, public views about wood energy

are mlxed. There is still a non-favourable view among a

sector of the public about the use of wood to generate energl'.

Some environmental non-govemment organtarions
(NGOs) share these concelrrs. Forest-landowner groups

tend to suppol't wood energy in is various forms (e.g. direct

combustion, irquid fu els). Forest-product manufacturers also

express mlred opinioru about the use of wood energy and, in
particular, about the use of financial incentives to promote

greater consumption. Globally, total investments in biomas
energy projecs (including wood) are ranked third, behu-rd

wind and solar energies.

9.2 Economic considerations and
sustainable wood energy

'Wood energy remains the main source of renewable

energy in the region. Based on data from the

UNECE/FAO Joint Wood Energy Enquiry 0\7EE 2009,

2011), it accounted {or 3o/o of the total primary energy

supply and 47o/o of the renewable energy- supply (RES) in
2009 for those countries that responded to the enquiry.

Average wood energy consumption per capita per year in
the region shows that Finland, Sweden and Estonia have

the highest per capita consumption, with over 3 mr of
wood energy consumed in 2009 (graph 9.2.1).

Average per capita wood energy consumption for all

counffies that responded to the enquiry is estimated at 0.7

mr per year. Some of the lowest reported levels of
consumption were for-ind in Cypnis and the UK. Woocl

energy consumption in the region has not reducecl forest

inventory; rather, standing forest inventories have incre'ased.

GRAPH 9.2.1

Annual average wood energy consumption per capita in the

LNECE region, 2009
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Sozrcer UNECE,FAO Joint Wood Energy Enquiry (JWEE), 2011a.

Across sectors, the residential and wood-industry

sectors are the two principal consumers of wood energy in
the LNECE region, accounting for 39o/o and 38o/o of total
consumption, respectively (graph 9.2.2). This is an

imponant statistic as the rnajoricy of public policy
instruments adopted in the region have primarily targeted

power and heat energy generation. Total wood for energy

consumption within the cot.rntries that responded to the
2009 Enquiry has been estimated at595.7 million mr.

*l

Source; Vapo, 2012
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GRAPH 9.2.2

TNECE regional wood energy uses per sector

Sor.rrce: UNECE,trAO Joint \7ood Energy Enquiry, 201 I a.

9,2.1 Con$nnpti{nl ctndpro&rcttan' Ewope
nbregian

The EU is the world's largest market for wootl energy,

and imporrs of woody feedstcrk continue to grow. Between

2OO8 and 2010, wood pellet production in the EU increased

by 20.57o and was estimated to meet about 81% of the EU

demand for pellets (Cocchi,2011). Btimated total

production of wood energy fee&tock (wood co-products,

forest residues and wood pelles) in the EU shows that wood

pellet manufacturing has grown every year, with exceprion

of 2009 because of the economic crisis (gmph 9.2.3).

GRAPH 9.2.]

Total production o{ wood co-producs and wood pellets in the

EU.Z7

@ Wanl residue tr Pellets

Sozrce: Eurostat. 201 2.

Growth in the EU's wood energy consumption has

been primarily driven by a dem:rnd for industrial pellets for

co-firing, combined heat-and-power and district heating,

zu'rd pellets for residential heating. Data from the 2009

Enquiry suggest that around 44o/o o{ allwoody biomass used

in Europe is for energy. Genn:ury is the EU's largest

producer of wood pellets and has a relatively well-

developed consumer market. Production is approximateiy

Z million tonnes/yeaq while its production capaciry v"'as a

little over 3 million tonnes/year in 2010. Sweden, Austria'

France and Poland follorv Germany in terms of capaciry for

wood pellet procluction, respectively (Cocchi, 2011).
'Wood energy met about ZAo/o of the total energy demands

of Sr'veden, Finland and Btonia and accounted for over

half the renewable energy supply in the Nordic and Baltic

States, as well as u-r Serbia and the Czech Republic.

The EU seeris to have the potential fcrr contLnuous

growth in capacity for *re foreseeable future. For example,

the Baltic region (Estonia, Larvia, Lithuania) is reponed tcr

have an estimated combined wood pellet capaciqr of 1.3

million tonnes per year. Some estimates suggest production

capaciry will continue to grow in fie coming years to meet

greater demand from Denmark and Sweden (Thbemer,

2011). Nonetheless, sustained growth m production may

be limited by the availability and price of raw materials.

While the EU region produces most of the residential

pellets used for heating, a large proportion of indusrial

pellem are imported, resulting in a dynamic trading

market. For instance, Austria continues to be a major

manufacturer of pellets in the EU and keeps a wood

pellet-installed production capacity-utilization rate of

about 717o, while also importing considerable amounts of

pellets (Cocchi,ZOIZ).Craph9.7.4 shows the total value

of wood pel1et imports and exports from Austria from

2OO7 to 2010, illustraring how dynamic wood energy

markets have become in recent years, with an upwarcl

trend in both imports and expot-ts. Nonetheless, 2009

s1-rowed a 1itt1e slump in import and export marke$

because of the economic crisi:.

!&.#- . &
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GRAPH 9.2.4

Austrian imports and er?orts of fuel wood, 2@7.2OlO

@ Impom O Exports

Notes: UN Comtrade Commotlity code 4401inclucles fuel rvcxrd in
logs, in bi[[ets, in twigs, in faggots or in similar forms; wootl rn chips

or particles; sawdust and wood rvaste and scrap, rvhether or not
agglomerated in logs, briquettes, pellets or simiLar forms. Statistics
for the year 2008 are not available.

Source: UN C.'mrrade, 2Oll.

Recent estimates suggest that the imbalance in the
EU bemeen demand ancl production has increased more
than eightfold, from 262,000 tonnes in Z00B to 2.15

million tonnes in 2010 (Cocchi,2011). \iX,4rile the import
value of fire1 wood has remained relatively flat since 2007,

the value of imports of wood fuels(including pellets) has

more than doubled from $199 million in 2007 to about

$584 miilion in 2010 (graph 9.2.5).

GRAPH 9.2.5

Imports by EU.27 of fuel wood, pellets and woody residues,

2ci07-20L0

A 44t11 l0 =

0 4401lLr = Residues md

Notes: UN Comtrade code 4401 10 includes fr,rel rvood in logs,
billets, trvigs, iaggots or similar forms. UN Comtrade cocle 440130
includes sawdust and rvood lvasre and scrap, whether or not
agglomerated in logs, briqrrettes, pellets or similar forms.

Sorrcer UN Comtrade, 2012.

9.2.2 Conslanptiott dndproductia"L - CIS
x.lor egynt, Rr.rssian F eder ailyt

Wood pellet production continues to grow in the
Rr-rssian Federation and reached a milestone of 1 million
tonnes in 2012 for the first time. Exports have increased

to approximately 85O,OO0 tonnes/year, and domestic r-Lse

ro 150,000 tonnes/year (Glukhovskiy, Z)n). The
production, domestic use, and expon of fuel chips and

briquettes have also risen in recent years. Most of the
wood pellets manufactured in the Russian Fecleration go

to intemational markets. The domestic market represents

only a fraction of national production but is groiving
steadily. On the basis of only data from the Russian

Federal Agency of Forest Management, over 700,000
tonnes of annual production capacity is being built by
"prioriry investment projects" in the Russian Federation.

Expons of Russian inclustrial pellets is dominated by

large companies that produce inclustrial pellets for use in
large power plants in Europe, mainly Sweden and
Denmark. In 2011, the company VLK (formerly

Vyborgskaya Celulosa) produced and exported over
220,000 tonnes of lvood pellets, becoming the country's

largest pel1et producer. VLK is encountering dil{iculdes
with transporting raw materials, as well as \,vith the
operation of all production lines. The WK plant has an
estimated annual proc{uction capacity of I million tonnes.

Lesozavod 25 in the Arkhangelsk region exported
over 100,000 tonnes and four other companies exported
around 50,000 tonnes each. Some Swedish and Danish
power plants have direct contracts with large Russian
producers. The average price for pellets has risen to €1 15-

€120 FOB. The pellets are shipped from the ports of St.

Petersburg, Vyborg, Ust-luga, Petrozavodsk and
Arkhangelsk. The transport and port handling of pellets

in Russia is cumbersome and costly, as much of the
material is still being transported in bags ro rhe porr.

There have been ongoing structural changes within
the Russian Fecleration's bioenergy sector. For example,

there has been a clear trencl towards increasing
production capacity and capital investments. Procluction

capacities of 60,000 tonnes to 80,000 tonnes a year per
plant have become common. Another trend is the rising
level of professionalism in preparing business plans and
the procurement of high-quality machinery. ln addition,
many new woodworking companies are actively pursuing

integrated pellet manufacturing as a part of rheir
production operations. Anecdotal evidence suggesrs rhat
small businesses are leaving the pellet manufacturing
sector and moving to briquette production.

Pellets are mainly procluced in areas closer to port
facilities in the Northwest Federal District, such as the
Arkhangelsk and Leningrad regions. Howeveq
production is also being installed in Siberia and the Far
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East of the Russian Fecleration. A Japanese wood working

company is building a plant with a procluction capaciry of

250,000 tonnes a year in Khabarovsk. Foreign investment

in the Russian pellet market can be expected to increase.

The company Russian Wood Pellets is building four pe1let

plans with an annual production capacity of 70,000

tonnes each and has plans to build nine more.

Considering the present growth of domestic and export

demand, pellet production in the Russian Federation

(and wood energy in general) can be expected to grow

considerably in the coming years.

9.2.3 Conswnptkn mdprductirn' North
America stbregirnt

9.2.3.7 IJS morket deuelnPments

In 2011, wood energy c(rnsumption was virtually

unchanged from 2010 ar 2,a95 PJ. An estimated 107o

decrease in use for electric power was offset by an increase

for other uses, evenly split between residential and

industrial users. The 2011 wood energy level remains

30% below the 1985 high of 2,835 PJ and 12% lower

than 2000. Wood energy is continuing to deciine as a

share of renewable energy consumption, falling from 35%

in 2000 roZTo/o in201.2 (EIA, 2012a).
'!7ood 

pellet manufacturing is the most dynamic wood

energy sector in dre US because of increases in capacity and

productron of indusmal pellets for export to the EU. US

export capacity has increased liom less dran 100,000 tonnes

in 2008 to almost 2 million tonnes in 2011' It is projected

that by 2015 the capacity for exports could increase to more

than 6 million tonnes in order to capitalize on increased

demand from d-re EU. Pellet pro,Juction for dre local market

and Lrse for US residential heaturg is stalled and perhaps

declining, with current prcxluction capaciry estimaled at

about 5 million tonnes (Spelter,ZA1^2). \X4eere natural gas is

available to collsumers, d're incentive to use pellets is low.

Where only fue1 oi1 or propane are available, pellets are a less

expensive option for heating.

The 2Ol2 Annual Energy Outlook forecasts dre

possibility of a 57o/o increase in wood energy use by 2030'

up from a 37% increase projected in 2011 (EIA, 2012b).

The reason for *re higher prqection is entirely due to a

greater projectecl increase in wood use for electric power

with most of the increase in demand allocated lo co-fidng

with fosil fuels. About 600/o of the increase is expected in
electric power production, with the remaining increase in
industrial uses (EIA, Z0l2b). The outlook for productior-r of

ethanol liom cellulosic feedstocks has been reduced

significantly. Last year's forecast for 2027 of 13-16 billion

litres was reduced to about 4 billion lires, which woulcl fali

far short of the 61 billion litre rener,vable fue1 target for

7022 under dee US Energy h-rdependence and Securiry

Act of 2007 (US Public Law 110-140).

Sozrce: University of Missourr and Assassi Productions, 2012.

The Pellet Fuels Institute has been created as a North
American trade association to promote energy

independence through the efficient use of densified

biomass fuel. On 8 November 2011, the Institute

announced the launch of the PFI Standards Program, a

third-party accreditation programme providing

specifications for residential and commercial-grade fuel.

The American Lumber Standard Committee will serve as

the programme's accreditation body, responsible for

implementation and enforcement, as well as helping with
enrolment (PFI, 2011).

9.2.3.2 Cmwdian morket dettelapments

Canada's forest sector has been affected by the

combined effects of a declining market for pulp and paper

products and a weak housing market in the US, both of

which have reduced demand for Canadian wood

products. As a result, roindwood and fuelwood removals

from Canadian forests dropped by over 40% berween

ZOOT and 2009, from 198 million mr to 118 million mr

(UNECE/FAO, 2009). The Canadian forest industry has

explored wood energy production as a solution to the

recent decline in wood-product manufacturing.

New technologies could create new markeb to use

wood that might otherwise be damaged by pests or fire.

For instance, wood available as a result of insect outbreak

such as the mou-rtain pine beetle, or r"'ildfires, or

measures to minimize the risk of such events can be used

by the industry to generate wood energy (Sterures and

McBeath, 2006). Prominent among energy initiatives is

the Biopathways Project, led by the Forest Products

Association of Canada (FPAC) with input from industry

(FPlnnovations), govemment (Natural Resources

Canada), and academia (FPAC, 2011).

The project considered standalone wood-to'energy

optioru, as well as biorefining solutions that can delivet

combinations of heat, eiectriciq', liquid fuel, and chemicals'
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ancl compared them to ffaditional forest products.

Development of advanced forest-basecl biorefineries,

building on the substantial fur-Lndation provided by existing

biorefineries, including pulp and paper mills, has beer-t

unclerway for years, although commercial implementation

of many of these teclu-rologies in their hrll complexiry

remains elusive (Sims et a1., 2010).

Canacla has 39 cogeneration plants in pulp and paper

mil1s ancl sawmills, with an estimated capaciq' of 1,349

megawatts energy output (M\7.) and 5,111 mega\.vatts

thermal ouFut (MWr) (CANBIO, 2012). Owing to the
slowdown in the forest sector, there are now ZO fewer

cogeneration facilities than in 2005. Additionalil', there are

16 independent biomass-to-electricity plants (465 M\7"),
ancl eight community-based r'voocl-t*heat plants with a

capaciry of more than 10 MW,. Production of heat ancl

porver from wood in Canada represented abr:ut Zolo of
primary energy sr"rpply in 2009, clorvn {iom about 4% n
2007, in line with the decline in the forest sector
(LNECE/FAO, 2009).

At the beginning of 2012, Canada had 39 operational

wood pellet plants with a capacitl' of J.2 million tonnes.

Capacity has grown significantly in recent years, although

the actual production is only utilizing about 50o/o of
capacity (graph 9.2.6) (CANBIO, 2012). Thrs 1ag may be

associated with three factors: the slowdcrr'r'n in the
prirnary woocl prorl-rcts inclustry in Canirda, rvhich has

reduced availabiliw of raw mi'rterials such as sawdust; the

expansion of pellet capacitv in the US and other

countries that compete with Canada to supply pellets to

the EU; and the overall economic dorvntum.

GRAPH 9.2.6

Capacity and production of wood pellets in Canada, 2002-2012
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Source: Wood Pellet Associ:rtion olCanada 20i2; CANBIO 2012.

Norre of Canada's u'oo.1 energ' or wood pellet plants

use pulpose-grown r.vood because of the higher cost of
roundr.voocl comparecl r.vith co-products from sall'milling.

A fer.v new projects have successfully con'rpeted for u'ood

supply frorn the forest, incl-Lcling Atikokan Rener'vahle

Fuels in Ontario, but are not vet in con-imercial operation
(CANBIO, Z01Z; CKTG, Z01Z).

Canacliar-r provinces use r'vooc1 et-rerpp' in varying ways,

retlecting the clif{erent opportunities presented bv the
provincial forest economli For example, British Columbia

has the majoritv of combined heat and porver plants using

l','ood (more than halfJ, a reflection of its large and

relatively healthv forest sector, despite the fact that
Orrtario provides the strongest producer incentive (a

feed-in tariffl for r'vc'nd-to-electriciq, and has the largest

inclividual wood-to-electricity plant in the country
(Mcxrre et. al., 2012). By contrast, Quebec has the most

community-basecl woo.l-to-heat capacity in the country.

About 9olo of Quebec's electricity is generatecl from

biomass, cornpared with 1.5% in Ontario (CANBIO,
7A12).

Domestic use of pellets in Canada is limited by the

l:rck of low-cost feeclstock (to support additional
procluctior-r) ancl the lack of a bulk delivery system fcrr

pellets (which lvould increase consumer uptake). At the
same time, the price of natural gas h:rs been in decline

since 2008 after several years of tight supply ancl rising
prices (NEB, 2012). The change in gas pricing has

affectecl both residential and inclustrial biornass-to-heat

prtrjects, rnaking them less attractive.

9.2,4 Trade withinth€ UNECE regirn md
bry.rd

Woocl pellets dominate intemational trade in wood

energy. About two-thirds of all those procluced worlclwide

are firecl in power plants in the EU. The main exporters

are Canada, the US, the Russian Federation :rr-rcl the
Baltic States. In coming years Australia, Mozambique,

Soutl'r Africa, ancl several South American countries arc

expected ro become pellet exporters (Cocchi, 2011).

Belgiurn, Denmark, the Netherlanc{s, Sweclen and the
UK are the main importers of inclustrial pellets. The
Netherlands serves as an import hub for northem Europe
(cANBrO, Zo12).

Glohal trade in all solicl biomass fuels (exclucling

charcoal) totalled 18 million tonnes (300 PJ) in 2010.

!7ood energy accounted for over 9Ao/o o{ this trade
(773PJ) corresponding to pellets (120 PJ), wood waste

(77PJ), ancl fuelwood (76 Pl) (REN21, 2012). Canaclian

ancl US industrial rvood pellet procluction is largely clriven
by clemand from the EU, which has set a t:uget to meet at
least 207o of its total primary enerpy supply from
renewable energy by 2020 (lEA Bioenergy Thsk 39 2012).

lv{ore than 90o/o of Cirnadian wooc'l pellets are exported,

of u,hich 90 % are destined for Europe. In the US, about

80o/o of pellets r,vere used clomesticalll., with the remaining
20% exported, almosr enrirely to the EU (Cocchi, 2011).
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Countries throughout the lvorld are becoming more

involved in pel1et consumption and production: in South

America, Argentina, Brazil and Chile; in Asia, China,

Japar-r, Indi:r and the Republic of Korea; and New

Zealand. Investments in new production capacity are

based on expected growth in the global tracle of pellets

ancl local clemand. Demancl from the EU is forecast to

reach between 20-50 million tonnes by 2020 under the

assumptiolt that public policies will continue to sltpport

biomass to repiace coal, carbon emission allowances for

biomass, ancl other financral supports (e.g. tax credits for

efficient pellet stoves). Ad.litionally, demancl from Asian

countries, primarily Japan, China ancl the Republic of

Korea may reach 5-10 million tonnes by 2020 (Cocchi,

ZO11). However, as new markets emerge and existing

ones continue to groq competition fcrr raw materials may

increase production costs ancl htnit their expansion.

Recent market trends for industrial wood pellet future

market prices as rcported by APX-ENDEX (based on

delivery CIF Rotterdam, Net Caloric Value of 17 lv{/kg
ancl with no more than 10% water content) show

considcrable tluctuation in contract prices (graph 9.2.7).

M+1 represents price traded per tonne for the upcoming

month, Q+l is next quarter price, and Y+1 captures

prices for the upcorning-year (e.g. for 2012 it represents

trading prices for 2013). In 2012, prices dropped below

€l3Oitonne in Apri1, except for Y+l contracts, which

herve remained at levels above €135 per tonne.

GRAPH 9.2.7

Industrial wood pellet prices, 2C/J.8'2012

tut-l 
.

1+0 f--

Notes: Prices given in Euros per tonne based on deliverv C]F

Rotterdam and Net Caloric Valr,re of 1? MJ,4<g (rvith rvater content

less than 10o/o).

Source: APX-ENDEX. 2012.

Another initiative to improve trade is the

Minneapolis Biomass Exchange (MBioEX' 2Al2).

MBioEX provides lhree main services: contract

assistance, quality conftol services and export support

(particularly from the US to the EU), with the aim of
reducing risk and improving trading opportunitics for

both buyers and sellers of biomass. Its online platform

provides listings of biomass sellers and buyers, including

spec ific geo-referenccJ l.rcations.

By June 2012, most br-Lyers of imported wood peilen

were fu1ly contracted, witl-r future negotiations focusing

on 2013. A combination of higher future demand and

tight supplies may encourage greater reliance on luture

and long-term contracts. There seems to be a seasonai

trend of lower prices in summer months, coinciding with
lower heat demar-rd. The Argus report estimates bulk

prices including cost, insurance and freight in 2013 to be

in the range of €135 - €145 per tonne (Argus,2AIZ).

9.3 Environmentalconsiderationsof
sustainable wood energy

9.3.7 Deaelopments inEwope, the CIS and
NorthArnerira

Climate change mitigation through better

management of forest carbon can include using wood

energy. However, the absence of specific sustainability

standards for wood energy has given rise to concem

among various sector stakeholders. The developrnent of

ISO 13065 (Sustainability Criteria for Bioenergy',

currently targeted for 7014) shoulcl help to create greater

acceltance of hi, tenergr projects.

In 2009, the European Parliament issued a Renewable

Energy Directive that inclrded (a) establishing minimum

GHG renewable-energl reduction values of 357o (rising

to 50% on 1 January 2017 and to 60o/o from 1 January

20l8 for biofuels and bioliquids produced irr installations

in which production stafted on or after 1 January 2017);

(b) detennining that raw material should not come frotn

high biodiversity value areas, from the conversion of
high-carbon stock areas, or from undrained peadand; and

(c) callrr-rg for cornpliance with sustainabiliqr criteria for

the production of biofuels (European Parliament, 2009).

Compliance can be proven via (a) EU-level recognititn

of volr-ntary schemes r,vhich address one or more of the

sustaurabiliry criteria, (b) bilateral or multilateral agreements

with third countries, at-td (c) Member States' national

verification med-rods. The European Commission has also

recommendecl that Member States should adopt

sustainabiliry schemes for solid and gaseous biomass (used for

electriciq', heating and cctoling) that are colrsistent with

those in the Renewahle Energy Directive.

Member States were also asked to support schemes for

electriciry, heating and cooling instaliations that favour

high-energy conversion efficiencies, such as cogeneration

plants, as defined uncler the Cogeneration Directive
(European Commission, 2O1O). An actual directive on
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biomass sustainabiliry criteria, replacing cuffent
recommendations, may be issued in the autumn of TaIZ.

In 2011, the US Environmental Protection Agency
(USEPA) formed a Biogenic Carbon Emissions Panel to
provide a review ancl recommendations to the accountlng
{iamework for biogenic CO: emissions fiom stationary

sources (USEPA,2011a). The Panelt main report

suggested that to estimate the impact of biomass use, each

case must be compared to an anticipated baseline scenario

where biomass is not used for energy. The Panel

acknowlec-lges the difficulty and r-rncertainry in modelling

anticipated baseline and biomass scenarios but sees this as

the only way to estimate the additional emissions and

sequestration changes in response to biomass feedstock use.

It pointed out that in evaluating wood energy it was

important to capture market and landscape-level el{ects

in evaluating scenarios including market-driven shifts in
planting, management, harvest, displacement of exisring

users ancl lanc1-use changes. Its main report recommends

that USEPA should consider "...developing default BAFs
(bioenergy accounting factors) by feedstock categow and
region. ... faciliry-specific BAFs would be calcr-rlated to

reflect the incremental carbon cycle and net emissions

effects of a facility's use of a biogenic feedstock. With
default BAFs, biogenic emissions fiom a faciliry would be

based on the weighted combination of default BAFs
relevant to a faciliry's feedstock consumption and

location" (USEPA, 201 1b).

In addition to the main draft repon, there was one

dissenting opinion included in the report to the fu1l

Panel. The argument went that should an

Intergovemmental Panel on Climate Change (IPPC)-

accounting approach be considered where determinrng

carbon neutraliry woulcl depend on the qualification (for

wood) that the forest stock be constant or expanding
(usEPA,201lb).

Also in the US, the Massachusetts Executive Office of
Energy and Environmental Affairs (2012) has released

c{raft Renewable Podolio Standard regulations. These

indicate how different r',pes of wood feedstocks ma,v be

ceftified to have certain carbon-recovery performance

that woulcl offset their emissions over time after harvest

and use in production of energy. The proposed final
regulations identifu three tlpes of wood biomass feedstock

- forest thinnings, forest residues (logging residues) and

non-forest residue - and how their carbon recovery
profile (in the case of thinnings) or avoided carbon decay
profiles (in the case of residues) over time can be usecl to
meet feedstock per{orrnance requirements. Restrictions
on forest biomass supply include retention of logging

residue on harvest sites, which differs by soii qualiry and a

limitation on overall removal of logging residue and

thinnings for fuel as a fraction of conventional timber

han'est. For an energy plant to obtain 0.5 to 1.0

renewable energy credit per unit of energy, its mix of
wood feeclstocks each year must have a carbon recovery of
at least 50% within 20 years. An energy plant must also

meet energy efficiency requirements t(r receive renewable

energy credits per r-rnit of energy ranging from 0.5 to 1.0.

9,3,2 Piaate-sector cetificaimfar
enq,tir ownental sten'u ar dship

In the EU, several private-sector environmental

standarcls have emerged in recent years. The APEX-
ENDEX (2011) states that all wood pellet contracts traded

on rhe exchange are cefiified for sustair-rability with either

the Green Gold Label (GGL, 2012) ceftification scheme,

the Laborelec (2012)-SGS Solid Biomass Sustainability

Scheme, or the Drax Power Limited Biomass Sustainabiliry

Implementation Process (201 1).

The GGL system, which is inspected by an independent

third pany, provides ceftification for sustainable biomass

covering procluction, processing, transport and final energy

transformation. GGl-inspected woody biomass is cenified

by either (a) recognized forest programmes (Forest

Stewardship CoLrncil,FSC, Programme for d're Endorsement

of Forest Certification/PEFC, Canadian Standards

Association's Sustainable Forest Management, Sustainable

Forest L-ritiative/SFl or Finnlsh Forest Certification System),

(b) has approved pre-scope certficate of one of d-re endorsed

forest management certification systems - with the

intention of fuI1 certification, ot (c) has been certified uncler

GCL forest-managemcnt criteria.

The Laborelec-SGS verification procedure

corroborates primary production to have PEFC, FSC or

SFI certification, and al1ows for the traceabiliry of biomass

resources. lt also estimates biomass accounting to meet a

minimal 35o/o o{ threshold for GHG savings. Drax Power

Limited has issued a set of sustainable biomass srrurcing

principles based on the developing regulatory and policy

initiatives of the UK, EU anc{ other markets (Drax Power

Limitecl, 2011). The ENplus certificare combines qualiry

and sustainabiliry requirements.

By the end of 2011, ENplus-certified pellets were

being produced in Austria, Beigium, Canacla, Croatia,
Czech Republic, France, Ger-rnany, Itall', Romania, Spain,

and the United Kingdom (ENplus Z01Z). Over 907o of
the pellet production of Germany ancl Austria is already

ENplus cerrified. The ENplus certificare is given only to
pellets that meet European Norm EN 14961-2 (qualiry

standard). A certification system for wood briquettes for
non-industrial use is currently being prepared based on
European Norm EN 14961-3.

In the US, companies exporting woody biomass to the
EU have sought certification from recognized standards.

For example, Enviva (a company created in 2004 and
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based on Maryland to supply wood pellets and other
processed biomass to industrial customers) has certified its

chain-of-custody to FSC, PEFC and SFI standards. It has

also achieved verification of i$ operating facilities by the

Laborelec-SGS Sohd Biomass Sustainabiliry scheme
(Ryckmans, 2010; Enviva, 2012).

Canada has not yet developed formal standards for
wood pellet production, which may also hinder ffade over

the medium to long terrn, as more European importers

begin to demand products fiat meet environmental
ceftification (ENplus, 2012).

Some of the European energy companies working

with wood feedstock imported from the Russian

Federation have developed biomass ceftification schemes

for the sustainabiliry of the wood resources, though few

have independent verification of supply chains. Howeveq
most companies have not yet established any

sustainabiliry requirements and sometimes do not know
where rvood is being sourced. At present, Russian

exporters to the EU need to comply only with qualiry

requirements for industrial pellets.

9.4 Social considerations of
sustainable wood energy

9,4.1 Auiwdes tuumdswoodenngy: pblic
per ceptilns of w{nd enetg

Even though in the UNECE region wood energy is

the main renewable energy source, there is little
awareness of this among che public. In household surveys

across the US, respondents quoted wind and solar energy

as the two most important sources of renewable energy:

wood energy ranked fifth lust above grasses (graph 9.4.1)

(Aguilar and Cai, 2010).

GRAPH 9.4.1

Average reported ralues of a survey of househol& in the US on

the importance of selected sources in generating renewable

energy

Wind

Solar

Hydrogen

Eneryy crops

Wad

(jrasss

Notes: Reported on a 5-point Likert scale (1:strongly disagree;

3-neither agree nor disagree; 5= strongly agree).

Source: Agr,rilar and Cai, 2010.

Allocation of investments in wood and other
renewable energies might be a reflection of the general

public perception. New global investments in biomass

and waste-to-energy projects, including woody biomass,

were estimared to have reached $10.6 billion in 2011
(McCrone et a1., 2012). However, this is about a 12%

drop in investment compared with 2010. Investment in
biomass and waste-to-energy projects was third among

differenc sectors, after solar and wind. The decline in
investment in biomass projects in recent years

coresponds to primarily investments in the power and

heat sector. Expected growth in demand for cellulosic

biofuels, linked to public policy measures, may spur a

resurgence of investment in biofuels for transport in the

UNECE region and beyond.

9.4.2 Attimles t{Aadrds wndenng:fmest
UDITETS

Forest owners, both public and private, are

instrumental to the long-term sustainabiliry of wood

energy projects. On the supply side, the availabiliry of
wood is hlghly dependent on their willingness to harvest

biomass for energy. The adoption of best management

practices related to the removal of woody biomass is also

an important component in wood energy, as it will be

central to the sustainable supply of material fiom forests.

On the demand side, in the UNECE region the

residential sector is the largest consumer of wood energy
(UNECE/FAO, 2011b).

Higher demand for wood provides new income and

employment opponunities, especially in rural areas. ln
additic.rn, the availabiliry of a market for smali-diameter or

Source: F. Agurlar, 2012
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lor,ver-quality trees gives an incentive to manoge forests

sustainably, potentially resulting in their better resilience.

Private European forest orvners express overall support for

woocl energy projects (Lantiainen, 2012). Several studies

in the US have explorecl how willing family forest o\'vners

might be to harvest wood for energy. Surveys in mr-rltiple

States suggest that US foresl owners are suppoftive of

u'oocl energy projects to enhance national energy

independence, but also that they expect remuneration at

competitive market prices (Gruchy et a1., 2011;Joshi and

Mehmoocl, 2011; Markowski-Lindsay et a1.,

Forthcoming).

Based on responses liom over 1,800 forest owrlers'

Daniel and Aguilar (2011) report there are, nonetheless,

some expressions of concem over potential hamful
impacts to forest soils and wildhfe habitat of u'ood

removals for energy. In Canada, forest oi,vners perceive

that the price for wood for energy may not be sufficient to

make it an economically feasible activity.

9.4.3 Ania'des tuuards u'ood, energy, interest
goups

Positions about the use of wood energy vary greatly

among different interest groups. For instance, the Siena

Club in the US in a guidance statement indicates it
believes that biomass projects can be sustainable, but that
many are not. "\7e are not confident that massive new

biomass energy resources are available without risking soil

and forest health, given the lack of commitment by

govemments and industrv t(r preservation, restorarion'

and conservation of natural resources" (Siena Club, n.d.).

The wood-products industry also has mked views

about the qpe of energy projects and use of woody

feedstocks. The European Panel Federation supports the

use of wood for energy when it is generated from co-

products from the solid-product manufacturing industry or

residr.res fiom forest harvests, and used in high-effrciency

systems such as combined heat and power (Dory, 2012).

But the Federation has a strong position agalnst large

wood energy projects and recc'rmmends stopping public

subventions to energy-inefficient installatioru, as they can

distort competition for raw materials. On the other hand,

the European Pellet Coru'rcil (Rakos, 2012) advocates

greater use of wood energy as an incentive to increase

cunent depressed prices for wood fibre, promote better

forest management and reduce energy costs for households.

There have also been several initiatives in Canada to

promote the sustainable use of wood for energy'

Prominent Canadian environmental NGOs have

identified wood energy as a credible renewable energv

altemative for Canada (e.g. David Suzuki For-u-rdation,

2012). The World !7ild1ife Fund (!VWF) has worked

with the Forest Products Association of Canacla to review

regulations and practices that coulcl help better manage

biomass harvesting for energy purposes (\(/!(/F
Canada/FPAC, 2010). Greenpeace has askecl, among

other recommenclations, that Canaclian provincial

govemments focus woocl energy on industrial co-products

rather than relying directly on forests (Mainville, 2011).

9.5 Public policy and future
develofments

The pr-rblic policy landscape affecting wood energy

consumption is still dominated by regulatory policies,

fiscal incentives and public financing. The UNECE

region is leading the giobal trend in adopting policies to

support renewable energy (RENZI 2012)- Nonetheless,

an expected contraction in public spending for 2013 may

potentially affect the current policy landscape, with less

fiscal and financial support. In addition to public-

spending considerations, the ffeatment of GHG
emissions from different rlpes of wood energy feedstocks

(Section 9.3.1) may also influence new developments' As

pointed out in the 2011 Forest Products Annr-ral Market

Report (UNECE/FAO, 2011) a lack o{ long-tenn policy

certainty and stabiliry may discourage culrent and {irture

investments in wood energy.

If public support is to be restmctured, some programmes

may be phased out but general suppol-t for renewable

energy is expected to continue. While recent years have

seen a majc'rr focus on promoting greater wood energy

production liom the power and heat sectoq policy support

may shift to other sectors (Agul1ar et al., 201 1). The

residential sector remains a potential target group given its

large share of wood energy consumption and elasticiry ro

respond to competing energy price changes, particularly in
rural areas (LNECE/FAO 2011; Song et al., 2012).

Public policy will influence wood energy consumption

in 2013 and beyond, as will the price of competing

energies. Technological progress and public suppon have

reduced extraction costs of other energy sources such as

natural gas. In the US, in panicr-rlaq prices for natural gas

have consistently declined since ZO08 when the annual

average was at about $270 per thousand mr to about $150
per thousand mr in 2010 (U.S. Energy Infonnation

AdministrationZ0l2c). Low natural-gas prices may prove

a major barrier to the greater use of wood energy.

The technology for harvesting, treating, storing and

converting wood to energy will have to improve if wood

energy is to remain price competitive. lmprovements in
cooking and heating stoves for use in the residential

sector may molivate homeowners to aclopt ancl use wood

energy in larger quantities. This has already resuited in
greater clemand for residential quality wood pellets and

firewood in the EU.



L'NECE/FAO Fore.sr Prodii*.s Annual Marker Retiew, 2011-2A12

Tbrrefaction of woody biornass (a n-rild pyrolysis
process that improves the fuel properties of wood) c:rn
also provicle for more el{icienr gasification ancl energl'
conversion (Prins et al., 2006). Tonefactior-r permits

higher co-firing percentages, ancl lowers handling,
processing and transport costs th2rnks to higher energl'

density and lolver degraclation due to the hyclrophobic
nature of the processed material (Kleinschmidt 2011).

Torrefaction is being stuclied by several institutes ancl

companies. Woridwide about 10 companies are making
torrefied pellets. Arguably, the n-rost productive and
successful is "Tbpell" in the Netherlancls (the company
has rvon the first prize "\ilNF Cleantech Star" and is rated
in the "Global CleanGch 100"). The plant was built:rs a

test pilot for developing torefaction technologl'. The
result was a reirctor with a capaciry of 8-10 tonnes per

hor-rr. RWE (a str:rtegic parrner of the project) is building
a procluction plant in the US. The price for torrefied
pellets will likely be in line with im calorific value, ar an
estimated €170 per tonne FOB (Post van der Burg, 2012).
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