Energy Analysis

International Trade of Wood Pellets
Market Overview
The production of wood pellets has increased dramatically in
recent years due in large part to aggressive emissions policy in
the European Union (EU); however, the market is still small
and fraught with uncertainty as the international trade of wood
pellets increases.
Advantages of wood pellets include (1) the main feedstock,
which is wood waste from primary and secondary saw mills,
and (2) the high energy density and consistency of the fuel,
which allows international trade to be feasible (Junginger et al.
2008). Concerns about greenhouse gas (GHG) emissions have
piqued interest in the use of wood pellets as an alternative to
fossil fuel sources for boilers as well as electricity generation
(Spelter and Toth 2009).
Currently, the majority of demand for wood pellets originates
from the EU, with particular interest in Nordic countries
(Hillring 2006). Major exporters are the United States and
Canada, although Russia and parts of Asia and South America
have potential to become exporting markets. In addition to the
possibility of other exporters, policy and economic factors have
a large impact on the trade of wood pellets. Figure 1 shows a
high-level influence diagram highlighting many of the dynamics
involved with the wood pellet market, using the United States as
an example.
Historically, wood waste, such as pulp and sawdust, has been
(1) used for energy within the wood product plants or for local
municipalities, (2) disposed of in landfills, or (3) exported,
especially to Japan (Hillring 2006). The supply of wood waste
is driven by the demand for wood-based products, such as paper
and lumber, rather than the demand for wood pellets (Spelter
and Toth 2009). In times of low wood-waste supplies, as was the
case in 2008, some facilities have resorted to using roundwood
and other higher-quality wood sources to produce wood pellets.

Figure 1. Influence diagram for U.S. wood pellet trade
Tracking the trade of wood pellets internationally is cumbersome;
trade statistics combine sawdust, wood waste, and wood
scrap, whether or not agglomerated in logs, briquettes, pellets,
or similar forms, into one category. Fortunately, a new code
for wood pellets (4401.31.0000) was added in 2012 to the
Harmonized Commodity Description and Coding System, which
is the international standard for trade nomenclature administered
by the World Customs Organization; this change may lead to
more consistency in international trade data for pellets among
the United States and other countries’ trade agencies (Lamers et
al. 2012). Quantities of biomass traded for energy use are also
obscured by countries that export forest products or agricultural
products, which could be used for energy production, but the
final end use is unknown at the time of export (Heinimo and
Junginger 2009).
The following sections detail the wood pellet market from the
perspective of major participating countries.
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Figure 2. Destination of wood pellets produced in the United States
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and Canada in 2008 (Spelter and Toth 2009)

Wood pellet production in the United States has only recently
focused on the export market; in 2008, almost 80% of wood
pellets were used domestically, which contrasts strikingly
with Canada, the other major exporter of wood pellets, which
consumed only about 10% domestically. A comparison of the
destination for wood pellets produced in the United States and
Canada is shown in Figure 2. The majority of all exports from
both the United States and Canada go to the EU.
The capacity for pellet production has increased dramatically
in recent years in the United States with most of the increase
attributed to growing demand in the EU, as is shown in Figure 3.
The southern region has experienced especially large growth
due to its availability of wood resources and proximity to the EU
(Spelter and Toth 2009).

Figure 3. Wood pellet production capacity in the United States by
region (Spelter and Toth 2009)

Historical wood pellet trade data are difficult to find because
there was a lack of uniform customs nomenclature for wood
pellets until 2012. The EU created a separate trade category
for wood pellets in 2009, while the United States traded wood
pellets under the code for wood waste and scrap. The U.S.
International Trade Commission’s and the Eurostat’s data for
exports of wood pellets and wood waste from the United States
to the EU disagree dramatically and show contrasting trends;
however, the U.S. International Trade Commission’s data are
most likely under-representing exports of wood pellets and wood
waste due to U.S. exporters reporting wood pellet trade under
incorrect trade codes (Goetzl 2012).
Figure 4 shows the export data of wood waste and wood pellets
to the EU from the United States according to Eurostat. These
data show a large increase in wood pellet exports after 2008 as
U.S. companies have entered the market to help satisfy increased
wood pellet demand in Europe. Historically, the United States
imported large quantities of wood pellets from Canada (see
Figure 6), but these imports have almost stopped due to the
increase in domestic production.

Figure 4. U.S. exports of wood waste (2000–2008) and wood pellets
to the EU (2009–2011) (Eurostat 2012)

In terms of raw materials, most years the United States has
an abundance of wood waste supplies; however, the recent
recession (and concurrent downturn in the construction
industry) has caused the supply of wood waste to come close
to the demand for wood waste for pellets, fiberboard, pulp, and
particleboard (Spelter and Toth 2009). The comparison of the
supply of wood waste and pulp to the demand for these products
from end users is shown in Figure 5. With limited supplies of
cheap wood residues, some plants have turned to roundwood and
other higher-quality wood resources to make their wood pellets
(Spelter and Toth 2009).
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Figure 5. North American wood residue supply and demand from
pellets, medium-density fiberboard, pulp, and particleboard (Spelter
and Toth 2009)

Canada’s abundant wood resources and manufactured wood
products are strong advantages that have led to a vibrant wood
pellet industry. Canada is currently the largest exporting country.
As is shown in Figure 2, the production of wood pellets is
geared primarily for export. Figure 6 illustrates that production
quantities have increased to around 1.32 million tonnes, with
the majority of that being exported overseas (Lamers et al.
2012). Canada consumes very little domestically compared to its
production and imports close to zero wood pellets. Historically,
Canada exported significant quantities of wood pellets to the
United States; however, with the expansion of the capacity
for wood pellet production in the United States, that quantity
dwindled to only 40 kilotonnes in 2010.

European Union
The EU is the main consumer of wood pellets as well as a major
producer. There is a high volume of wood pellet trade among
EU member countries. As shown in Figure 7, the EU has a much
larger wood pellet production than the United States or Canada
but still requires imports of wood pellets in order to satisfy the
demand (Lamers et al. 2012).

Figure 6. Canadian wood pellet trade balance 2000–2010 (Lamers
et al. 2012)

Policies around GHG emissions, especially the Renewable
Energy Directive (RED), have caused increases in wood
pellet consumption, particularly in Nordic countries (Lamers
et al. 2012). RED requires that 20% of total production of
energy come from renewable sources by 2020 with specific
requirements for each individual country (Kittler et al. 2012).
To reach their goals, Nordic countries have chosen wood
pellets in district heating and electricity generation due to wood
availability and their traditional preference to use wood for
energy. Despite large forest reserves and high levels of wood
pellet production, they still need to import wood pellets in order
to meet demand. Scandinavia and Austria have developed strong
national markets due to the presence of long-standing forestry
and wood processing industries as well as robust domestic
bioenergy policies (Lamers et al. 2012).
Recently, the European Commission proposed implementing
standards for sustainability of wood pellets consumed in the EU,
which has the potential to affect international trade. Although
RED defines sustainability criteria for liquid biofuels, there is
not a standard for solid biofuels. In 2010, the EU decided against
setting a required standard for sustainability of solid biomass but
suggested that individual countries develop their own standards
(Kittler et al. 2012). The EU outlined the following minimum
standards for countries to consider:

• Prohibiting the collection of biomass from land converted
from forest, carbon stock areas, or land with high biodiversity
• Requiring the use of a common GHG calculation methodology
to ensure that GHG savings are at least 35% initially and rise to
60% by 2018 for new installations
• Favoring the installation of plants with high energy
conversion efficiencies
• Monitoring the origin of biomass.
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In 2011, the EU began to reevaluate creating binding EUwide policies due to large discrepancies and uncertainty in
sustainability standards among member countries (Kittler et al.
2012). The International Standards Organization is also working
on establishing sustainability certification for solid biomass,
which will help solidify requirements. Any sustainability
requirements are expected to focus on the origin, transportation,
and production of wood pellets. The decision to have or not have
binding EU standards will have a large impact on the potential
for U.S. wood pellet exports because some feedstocks will be
ineligible and longer transportation distances may have higher
carbon footprints than EU-based resources. However, a more
universal standard will reduce the complexity caused by the 44
different national and international systems and initiatives that
address sustainability (Kittler et al. 2012).

Figure 7. EU external wood pellet trade balance 2000–2010
(Lamers et al. 2012)

Russia
Despite abundant forestry resources, Russia has not been a
significant exporter of wood pellets. Russia has a small wood
pellet industry, which serves a growing domestic market and is
primarily located in the northwestern and central areas of the
country (where there is an established wood products market).
Around 10–15% of production is consumed domestically,
while the majority of the remaining production is exported to
the EU through ports in St. Petersburg. Russia’s nominal wood
pellet capacity in 2007 was on the order of 1.2 million tons, for
instance (Junginger 2009). The low production of wood pellets is
possibly due to the minimal investment in bioenergy and lack of
a comprehensive energy plan with policies aimed at bioenergy.
The abundance and availability of fossil fuel sources has
likely outcompeted development of alternative energy sources.
However, Russia could have a large influence on wood pellet
trade in the EU due to its geographic proximity and its wealth
of forests (Lamers et al. 2012).

Japan is the largest consumer of wood pellets in Asia, and due
to its lack of domestic wood resources, imports twice as much
as it produces. Japanese imports of wood pellets are expected to
continue growing to increase co-firing of biomass in coal-fired
power plants.
South Korea has also begun to consume increasing amounts
of wood pellets as part of its plan to reduce carbon dioxide
emissions by 30% by 2020.
South Korea’s wood pellet production potential is limited
to approximately 1 million tonnes of domestic wood pellet
consumption and would require imports to meet projected
demand for wood pellets (Cocci et al. 2011). Other countries
in Asia may follow.
Latin American countries are seen as a large potential source of
wood pellets, and this industry is expected to develop as more
wood resources are utilized. Growing energy consumption could
also cause more consumption of wood pellets in this region.

Other Regions
The availability of wood resources, the growing timber
industries, and increasing energy demand in Asia and Latin
America could lead to significant growth in the production,
consumption, and trade of wood pellets. For most countries
in these regions, wood pellet production is in its infancy, and
reports on production facilities and capacities are extremely
sparse; however, the potential for these emerging markets to
produce and consume wood pellets means that they could greatly
affect international wood pellet trade (Cocchi et al. 2011).

Prices
There are relatively few price indices for wood pellets in the
EU; the few that do exist run into the issue that many of the
market participants do not participate in pellet price surveys.
Sikkema et al. (2011) profile industrial pellet prices for the two
countries with the largest markets: the Netherlands and Sweden.
Cost, Insurance, and Freight (CIF) prices for bulk pellets in the
Netherlands increased from €115/tonne in mid-2007 to €140/
tonne in early-2009 but consistently decreased during 2010,
ending the year at €125/tonne. Prices in Sweden are generally
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Figure 8. Residential wood pellet prices by year in select European

between 2002 and 2010; freight costs from Russia were between
€20/tonne and €25/tonne in 2009. Free on Board (FOB) prices
for wood pellets from North America ranged from €78/tonne
in 2009 to €112/tonne in 2010. Prices from Russia ranged from
€105/tonne to €119/tonne (FOB).

countries (FORCE Technology)

Total wood pellet export costs were estimated to be around
$180/short ton in 2012 for both the southern United States and
Canada (Walker 2012). These costs include wood, labor, energy,
depreciation plus interest, overhead, transportation to the port,
loading, ocean freight, and other costs. U.S. domestic wholesale
FOB pellet prices in the 2011–2012 timeframe ranged from
$160/short ton to $179/short ton in the Northeast to $143/short
ton to $161/short ton in the South. Whether exporting wood
pellets to the EU remains profitable depends on many factors,
but the exchange rate between the Euro and the dollar will play
an important role.

Conclusion
Rapid growth in international wood pellet trade is expected
to continue to satisfy GHG emissions policies. The major
developments have been in North America and Europe, but
new producing and consuming regions could enter the market,
which would expand the current trade quantities and routes. The
United States appears poised to increase exports further with
continued construction of new production plants in the Southeast
and by turning to wood sources beyond wood waste. However,
energy policies especially in the EU and wood pellet production
growth in countries with vast forestlands and established forest
industries could compete with U.S. wood pellet-export potential.

more consistent but did increase some from 2007, at €125/tonne,
to 2010, ending at around €138/tonne. The prices in these two
countries are moving in opposite directions, most likely due to
different methodologies in price setting: the Dutch price is from
an index published by APX-Endex (www.apxendex.com) whereas
Nordic prices come from FOEX (www.foex.fi).
Residential pellet prices in the EU also vary by region (see Figure
8), but they are generally higher than those for industrial pellets. In
countries that do not use the Euro, such as Sweden and the United
Kingdom, the price can also be variable due to the exchange rate.
Much of the variation among different EU countries is explained
by differences in national policies, demands, and supplies (WIP
Renewable Energies 2009). For example, Poland mostly exports
its wood pellet supply, keeping domestic prices low, whereas
Sweden has a strong demand for pellets.
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