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About this document

The EU Renewable Energy Directive (RED) limits public support for bioenergy from wood, to
promote better wood cascading and thus a more efficient use of the resource. However, the
RED includes exceptions to this limitation. One such exception refers to regions that lack
capacities for non-energy uses of wood. Based on results of a current research project, this
policy brief discusses different options to design such exceptions from EU cascading rules.
It illustrates ways to reconcile the goal of wood cascading with bioenergy-related policy
goals.



DBFZ

Summary

The cascading-use principle can improve economic and climate benefits from wood
resources, as it tries to counterbalance existing market and policy failures, that impede
efficient carbon storage in wood products.

Both material and energy uses of wood are important for the economy, climate change
mitigation and rural value creation. To reach an efficient balance between these two use
options, future policy support for forest bioenergy should be reoriented.

Continuing bioenergy support in regions that lack local processing capacities for wood,
as suggested by the EU Renewable-Energy-Directive, risks to distort wood markets and
costly lock-in effects.

These effects can slow down the expansion of other renewable energies and hinder the
development of new, innovative wood processing industries. Even if additional policy
goals such as energy security or strengthening rural areas are considered, better criteria
for exceptions from the cascading principle should be used.

Insights from economics can help to identify more efficient criteria for continuing policy
support for forest bioenergy. One key finding is that — if fossil fuel use is already
controlled by emissions trading systems and other climate policies —, most bioenergy
support does not reduce carbon emissions, but distorts the level playing field between
energy and material uses of biomass and also between forest bioenergy and other
renewables. Therefore, bioenergy support should be continued only where bioenergy is
hindered not by fossil fuels, but by market or policy failures.

Based on this insight, exceptions from the cascading rule to continue bioenergy support
could be granted for:

e innovative bioenergy solutions that still lack scale of production;

e high-value biofuels with high costs in sectors where emissions trading will not be
sufficient even in the long term to phase out fossil fuels, and where this phase
out cannot be incentivized by quotas;

Other, less efficient exceptions from the cascading rule that could still claim some
plausibility include:

e bioenergy uses that are critical for energy security reasons, for public
acceptance of climate policies or for rural income support;

o forest residues that lead to increased hazards for carbon storage in forests that
are not sufficiently accounted for by land owners.
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Background: RED cascading rules and exceptions

Wood is a key resource for climate change mitigation. Storing atmospheric carbon in forests
and wood products, or burning wood to replace fossil fuels are important options to
efficiently reduce (or compensate) greenhouse gas emissions. At the same time, wood is an
important economic resource for construction, furniture, paper, packaging, and potentially
also for chemicals and textiles.

To maximize the benefits from wood for both the economy and climate, wood cascading is
often seen as an important step, with energy use only at the end of the cascade.’ In general,
all use options should be balanced efficiently. This task is challenging: Market prices for
wood raw materials and products neglect climate effects. Therefore, they do not tell us
which use has the highest value for society. In addition, the climate effects, especially of
forest bioenergy, are complex and highly controversial — not only in politics but also among
scientists. Furthermore, the benefits of wood use often vary depending on location and time.

All these challenges make it difficult for policymakers to design simple and effective policy
solutions. Wood cascading can be seen as a rule of thumb to navigate this complex
situation. It is based on the expectation that material uses of wood typically create higher
value (including climate benefits) than energy uses.

Definition: Wood cascading

The cascading term was first introduced by Sirkin and van Houten (1994) into the context of wood
utilization.? While there is no precise definition, cascading is typically associated with multiple,
sequential uses of wood resources, including re-use and recycling. Although there is no universally
accepted definition, cascading typically refers to the multiple, sequential uses of wood resources,
including reuse and recycling. Each subsequent utilization step is expected to decrease the resource's
quality and value, until only energy-related uses remain viable. While it is not clear what “viable” means,
or how many material uses must occur to qualify as cascading, a simple combination of material
wood use and the burning of harvesting or processing residues is usually not considered a cascade.

In the European Union, a crucial policy governing the balance between different wood uses is
the Renewable Energy Directive (RED). To promote wood cascading, the RED imposes
restrictions on policy support for forest bioenergy and requires member states to prioritize
material uses of wood. However, forest bioenergy remains a vital component in achieving
renewable energy targets and generating income in rural areas. Furthermore, certain
circumstances such as natural disturbances can create market conditions that make it
challenging to realize material uses of wood.

T Art. 3 paragraph 3, Directive (EU) 2023/2413; EU (COM) (2018): Guidance on cascading use of biomass with
selected good practice examples on woody biomass, https://data.europa.eu/doi/10.2873/68553.

2 Sirkin, Ted; Houten, Maarten ten (1994): The cascade chain. In: Resources, Conservation and Recycling 10 (3), S.
213-276.DOI: 10.1016/0921-3449(94)90016-7.
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Therefore, the Renewable Energy Directive (RED) includes exemptions to the cascading rule.
One such exemption permits policy support for forest bioenergy when ‘the characteristics of
wood resources are not suitable for local processing facilities'. This provision can be
interpreted as allowing bioenergy support in regions that lack the industrial infrastructure
necessary to produce wood-based materials. A crucial question arises regarding the
definition of 'local’: Depending on how member states define the size of respective regions,
varying proportions of current forest bioenergy levels may be maintained. As a result, the
transport distance of wood resources has emerged as a potential criterion for determining
eligibility for bioenergy support in policy discussions.

Transport distance as a criterion for continuing bioenergy support

At first glance, it appears logical to support energy uses when there are no local capacities
for other uses. Transporting wood over long distances incurs significant costs and
greenhouse gas emissions, both of which reduce the benefits of material wood uses
compared to local energy uses. However, upon closer examination, it becomes clear that this
criterion is not effective in creating an efficient balance between material and energy uses.

The reason for this is that transport costs are already factored into market prices. As
transport distances increase, transport costs rise and increase the price of wood resources
for distant processing companies. This means that current market prices already tend to
eliminate wood uses that are inefficient because of long transport distances. Furthermore,
Germany's emissions trading system ensures that climate-related costs associated with
transportation are also incorporated into market prices. In contrast, if market forces result in
long-distance transportation, it implies that the resulting value creation is higher than the
value generated from local energy uses, despite the additional transport costs.

Therefore, there is no need for governments to impose additional restrictions on long-
distance wood uses. Instead, applying a distance-related criterion risks undermining high-
value business cases for wood that rely on and justify long transport distances. In Germany,
certain types of wood processed for material uses are often transported over substantial
distances of up to 200 km or more.3 The upcoming decarbonization of the chemical sector
and other industries, which could supply high-value products based on forest biomass, may
result in even longer, profitable transport distances in the future.

Prioritizing short distances for continued policy support for forest bioenergy might benefit
local communities by helping them transition to a fossil-free heat supply. However, this
approach could also create lock-in effects, such as long-term demand for wood fuels, which
would limit the availability of wood for innovative products in the bioeconomy. Furthermore,
it could prevent communities, particularly those with large and expensive heating grids, from

3 Déring, P.; Gieseking, L.; Mantau, U. (2024). Holzwerkstoffindustrie 2021. Rohstoffmonitoring Holz, Thiinen
Working Paper 245, https://literatur.thuenen.de/digbib_extern/dn068517.pdf.
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benefiting from potential cost reductions in electricity-based heating solutions over the
coming decades.

Therefore, the Renewable Energy Directive's (RED) approach to allowing bioenergy support
when local processing capacities are absent is problematic and should be applied with
caution, if at all. In such cases, this support should be subject to regular evaluation to detect
any distortive effects in a timely manner. Negative impacts on wood products and related
carbon storage can contribute to missing the climate target for the land-use sector (LULUCF)
or result in higher costs if alternative measures are required to meet these targets.

On the other hand, it is essential to remember that the cascading principle is only a rough
guideline. Despite its intuitive appeal, energy uses can have higher values than material uses,
even when the benefits of carbon storage in wood products are taken into account. This can
occur when material uses require costly mechanical or chemical processing, when their
production itself generates significant emissions, or in markets with high demand for energy,
such as maritime transport or aviation.* Additionally, other policy objectives, including energy
security, affordability of energy supply, and rural development, must also be considered.

All these factors can justify exemptions from the cascading principle. Nevertheless, even in
such cases, exemptions should be designed to minimize negative impacts on climate
policies and wood markets. For this reason, alternative criteria that are less distorting should
be applied when continuing policy support for forest bioenergy. To illustrate how such
criteria can be identified, it is useful to revisit the key economic principles underlying efficient
wood use. These principles are outlined in the following section.

The basic logic of efficient wood use

Often, policy support for forest bioenergy is seen as a logical step to accelerate the phase-
out of fossil fuels. This argument is sometimes reinforced by the claim that if there is no
demand from material use sectors and no bioenergy support, wood will simply remain in
forests and decay, releasing its carbon without providing any benefits to society.

However, this argument is not supported by current scientific knowledge. Over the past
decades, research in forest and energy economics has consistently shown that there is no
need to support forest bioenergy in the presence of efficient climate policies, except in very
specific circumstances. In fact, most policy support for wood-based bioenergy undermines
natural carbon sinks in forests and wood cascading, and also results in unfair competition
with other renewable energy sources.® This means that if more wood is left in forests as a

4 Baumol, William J. (1977): On recycling as a moot environmental issue. In: J Environ Econ Man 4 (1), 83-87.
DOI: 10.1016/0095-0696(77)90017-1; Sorensen, Peter Birch (2017): The Basic Environmental Economics of the
Circular Economy. In: SSRN Journal, 3064684. DOI: 10.2139/ssrn.3064684; Tian, Xi; Gao, Wenwen; Liu, Yaobin; Xu,
Ming (2020): Secondary resource curse's formation and transmission mechanism based on environmental
externality theory. In: Resour Conserv Recy 161, 104958. DOI: 10.1016/j.resconrec.2020.104958.

5 Van Kooten, G. Cornelis; Binkley, Clark S.; Delcourt, Gregg (1995): Effect of Carbon Taxes and Subsidies on
Optimal Forest Rotation Age and Supply of Carbon Services. In: American J Agri Economics 77 (2), 365-374. DOI:
10.2307/1243546; Lundgren, Tommy (2008): The Economics of Biofuels. In: IRERE 2 (3), 237-280. DOI:

5



https://www.sciencedirect.com/science/article/pii/0095069677900171
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3064684
https://www.sciencedirect.com/science/article/pii/S0921344920302767
https://onlinelibrary.wiley.com/doi/abs/10.2307/1243546

”)

NATURAL RESOURCES
NSTITUTE FINLAND

DBFZ

result of reducing policy support for bioenergy, this decreases the costs of climate change
mitigation, even if this wood decays rapidly. At least, this holds true unless forest owners
ignore the risks associated with climate change and its impact on the stability of their
forests.

Another important point to consider is that policy support for forest bioenergy has limited to
no impact on phasing out fossil fuels in the presence of effective climate policies. In
Germany, the use of fossil fuels is determined by national and EU emission trading systems,
greenhouse gas quotas, and other policies, rather than by the amount of renewable energy
available. As aresult, even if the amount of bioenergy decreases, fossil emissions will
continue to decline, because they are priced through emissions trading and restricted by
quotas. Once a definitive cap on fossil emissions is in place, such as in the EU Emissions
Trading System, forest bioenergy has no impact on fossil carbon emissions at all. The
primary goal of renewable energy support is therefore not to reduce emissions, but to
decrease the costs of phasing out fossil fuels by providing affordable alternative energy
solutions.® In the case of forest bioenergy, however, this support threatens to undermine
carbon storage in forests and wood cascading.

Figure 1 illustrates the distortions of wood markets and their impacts on wood cascading by
visualizing a level playing field for climate mitigation options. A level playing field here refers
to market conditions that enable fair competition between material wood uses, forest
bioenergy and renewable energy solutions, taking into account climate-related costs and
benefits of these options. This is the economic condition for efficient wood use and for
minimizing the costs of climate policies. Currently, this level playing field is distorted by two
major causes:

=  The first distortion (A) arises from the fact that markets fail to account for the climate
benefits of carbon removal by forests (market failure). Currently, there is no consistent
policy approach at the EU level to address this issue (policy failure). The EU LULUCF
regulation mostly leaves it to the member states to create policy measures for
increasing the forest carbon sink. In addition, as there are no correct policy incentives
for efficient harvests, the EU even undermines efforts from its member states to meet
their LULUCF-targets, by zero-rating GHG emissions from forest bioenergy in the EU ETS.
Under such policy conditions, this zero-rating contributes to depleting forest carbon

10.1561/101.00000017; Lintunen, Jussi; Uusivuori, Jussi (2016): On the economics of forests and climate
change: Deriving optimal policies. In: Journal of Forest Economics 24, 130-156. DOI: 10.1016/].jfe.2016.05.001;
Pihlainen, S.; Tahvonen, O.; Niiniméki, S. (2014): The economics of timber and bioenergy production and carbon
storage in Scots pine stands. In: Canadian Journal of Forest Research 44 (9), 1091-1102. DOI: 10.1139/cjfr-2013-
0475.

6 Lehmann, Paul; Gawel, Erik (2013): Why should support schemes for renewable electricity complement the EU
emissions trading scheme? In: Energy Policy 52, 597-607. DOI: 10.1016/j.enpol.2012.10.018; Fischer, Carolyn;
Preonas, Louis; Newell, Richard G. (2017): Environmental and Technology Policy Options in the Electricity Sector:
Are We Deploying Too Many? In: Journal of the Association of Environmental and Resource Economists 4 (4),
959-984. DOI: 10.1086/692507.
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sinks.” Where EU support measures to strengthen forest carbon sinks exist, such as
subsidies provided under the Common Agricultural Policy, they remain fragmented.

Markets ignore carbon removal by forests

Market and Governments do not systematically
policy failure  address forests in climate policies

- Harvests increase above efficient levels

Markets ignore emissions from biomass
(accounting in land use sector [A and C]
Market and physical release in energy sector [B])
R policy failure  Governments subsidize bioenergy

growing trees - Energy use increases above efficient level
are too high T e l - ‘

Prices for wood
products are LEVEL PLAYING FIELD

distorted Efficient price level

Prices for forest

\ bioenergy are F 1
\\_k_ too low amm

[] — e
Forests Wood products Forest bioenergy Other renewables

CLIMATE CHANGE MITIGATION OPTIONS
Figure 1: Key factors undermining efficient wood cascading

= A second significant distortion (B) stems from the market's inability to account for
greenhouse gas (GHG) emissions from forest biomass, which constitutes another
market failure. Although forest bioenergy may be considered carbon neutral from a
carbon accounting perspective, ignoring these emissions in climate policies such as the
EU ETS results in price distortions and thus inefficient wood uses (economic
perspective). Policy support under the Renewable Energy Directive exacerbates this
market distortion by further reducing the price of forest bioenergy below its efficient
level (policy failure).

Both distortions A and B affect the use of wood for wood products, increasing and
decreasing its price level at the same time (C). Further research is needed to determine
whether this results in an overall net increase or decrease in demand for wood products.
Nevertheless, it is evident that efficient wood cascades do not necessarily require
government interventions that directly address wood products. A more effective and likely
cost-efficient approach would be to phase out inefficient subsidies for wood energy,

7 For forests and forest bioenergy to contribute efficiently to climate change mitigation, biogenic emissions must
be subject to a carbon price - either at the point of harvest (similar to IPCC accounting convention) or when the
carbon is released physically, for example in bioenergy plants. If harvests are priced, forest bioenergy can be
treated as carbon neutral. If harvests are not priced, emissions from bioenergy should be subject to the EU-ETS or
similar policies. This conclusion is valid irrespective of whether bioenergy meets the GHG-criteria stipulated by
the EU RED or not (Lintunen, Jussi; Uusivuori, Jussi (2016): On the economics of forests and climate change:
Deriving optimal policies. In: Journal of Forest Economics 24, 130-156. DOI: 10.1016/j.jfe.2016.05.001).
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including the zero-rating of biogenic emissions in emissions trading.® Funds used for
bioenergy and additional revenues from emissions trading could be used to finance
measures that protect forests and mitigate climate change at lower costs.

There are also market distortions caused by fossil fuels, but these are already addressed
through existing carbon pricing mechanisms, greenhouse gas quotas, and other climate
policies. As a result, fossil fuels do not significantly impact the cascading use of wood or the
efficient utilization of forest bioenergy. Even if fossil fuels remain cheaper than forest
bioenergy in some cases, this does not necessarily mean that they have an unfair
competitive advantage over forest bioenergy. Instead, if forest bioenergy is too expensive to
replace fossil fuels, this suggests these fuels should be substituted by other climate
mitigation options, which are more cost-effective.

Sometimes it is argued that forest bioenergy should be used even when it is not cost-
effective as long as carbon prices for fossil fuels are too low to achieve the 1.5-degree
temperature target. However, this issue should be addressed through more ambitious
climate policies rather than increasing support for energy production. As mentioned earlier,
increasing energy support has only a limited impact on reducing carbon emissions and
distorts wood cascading. It is therefore not a viable solution for addressing inadequate
climate policies.

How to support forest bioenergy without undermining wood cascading

A key finding of the economic analysis of wood use is that, generally, government support for
forest bioenergy is not necessary from a climate policy perspective. In fact, while fossil fuel
emissions are subject to constraints, biomass emissions are not limited in the same way.
This means that policy interventions aimed at promoting forest bioenergy may not reduce
total emissions but could rather increase them.

Still, these basic conditions for an efficient use of forest biomass do not mean that any
support for forest bioenergy, based on exceptions from cascading rules, is misled. However,
such exceptions should be designed very carefully and in a way that is consistent with the
principles of efficient wood use. Possible starting points for such exceptions include:

®= |nnovative technologies: Immature energy technologies face additional market failures,
necessitating policy support. This can justify exemptions from the cascading rule for
biomass plants that employ innovative processes and require scaling up their production
volumes to capitalize on economies of scale.

®= High-Value Biofuels with High Costs: In sectors with very high mitigation costs, carbon
pricing alone may be insufficient to phase out fossil fuels by 2050. This can justify

8 Miettinen, Jenni; Ollikainen, Markku (2024): The impacts of climate and energy policy instruments on forest
bioeconomy. In: Forest Policy and Economics 169, S. 103338. DOI: 10.1016/j.forpol.2024.103338; Schindler, H.;
Majer, M., Thrén, D.; Lenz, V. (2023): Sustainable forest bioenergy, DBFZ discussion paper, Leipzig,
10.48480/65HV-A187.
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support for bioenergy solutions that are not competitive, for example through quotas for
renewable energy in aviation or maritime transport, as it is currently done in the EU.
Alternatively, exemptions from the cascading rule can be reasonable for companies
producing bio-kerosene or other high-value, high-cost transportation fuels. However, it
should be noted that if renewable energy quotas (or greenhouse gas emissions
reduction quotas) are already in place, additional financial support for forest bioenergy
will distort competition among renewables within these quotas. Therefore, using the
high value of biofuels as a criterion for deviating from the cascading principle should be
restricted to areas where no quotas to support renewables exist. Furthermore, it should
be considered that the zero-rating of biomass emissions in Germany's and the EU's
emissions trading system already constitutes indirect financial policy support.

In addition to these two options, further exceptions from the cascading principle may be
legitimate, for example, when other policy goals next to cost-effective climate protection are
considered, that could justify higher climate policy costs:

Political factors: Concerns about energy security could provide reasons for prioritizing
domestic energy resources such as forest biomass. Furthermore, the effectiveness of
policy support for forest bioenergy depends on the presence of robust climate policies,
particularly well-functioning emissions trading systems. If these policies lack public
acceptance and are weakened, renewable energy support may need to compensate for
this shortfall (resulting in higher costs). In some instances, policy support for forest
bioenergy can also directly contribute to increasing public acceptance of climate
policies, such as in rural areas that rely heavily on this energy source. Consequently,
bioenergy support could be continued for energy security reasons or in cases that are
critical for maintaining public acceptance of climate policies.

Imperfect climate policies or behavioral biases: As mentioned earlier, the level playing
field for biomass uses is also distorted by the lack of comprehensive climate policies
related to carbon stored in forests. Ideally, climate policies would systematically support
net-carbon removals by biomass, which would provide incentives to minimize carbon
releases from decay, forest fires, and other natural disturbances. In the absence of such
ideal policies, excessive residues may be left in forests, if landowners do not adequately
consider these risks in their management decisions (at least from a climate policy
perspective). This can increase the risk of wildfires and other disturbances. In these
cases, supporting energy uses for these residues could mitigate such risks, thus
contributing to climate change mitigation. However, improved information provision to
forest owners (including smallholders) or stricter guidelines on forest management
could achieve similar results at lower costs and are possibly more in line with the
cascading principle.

From an economic perspective, deviating from the cascading principle by continuing
(financial) policy support for forest bioenergy is most justifiable for innovative biofuels,
where production capacities have yet to achieve economies of scale, and for high-value
biofuels such as aviation fuels, provided that quotas for renewable energies are no viable
alternative to support these fuels.
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As a final note, although there is a significant need to adjust bioenergy support to enhance
wood cascading, such adjustments should be made with caution and implemented
incrementally to avoid economic disruption. Even with gradual changes, the effects on wood
cascading, local industries, and forests should be closely monitored to enable policymakers
to adapt their strategies in response to unforeseen events and consequences.
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