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Dear Referee #2,

We thank you very much for your suggested improvements of our manuscript. We will
integrate your remarks into the final paper as follows:

Introduction: . . . However, the authors should put an emphasis in a sentence or two on
how innovative is the methodology applied compared to previous studies and models.

=> With regard to the innovative aspect of our approach we would like to suggest
adding the following additional paragraph after p. 3, l. 21:
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“The SEEMLA approach presented in this paper is thought to contribute to the method-
ological development of assessment tools needed for step 1 (estimation of biomass
technical potentials) of the analytical framework for evaluating sustainable biomass
production potentials as proposed in a review by Batidzirai et al. (2012). Previous
studies on global or European bioenergy potentials often tried to assess land avail-
ability for future bioenergy production mainly based on land use data and detectable
changes derived by means of remote sensing methods (e.g., Campbell et al., 2008;
Krasuska et al., 2010). However, Fritz et al. (2012) as well as Nalepa & Bauer (2012)
demonstrated shortcomings of such approaches due to scaling problems. The here
presented approach is based on an assessment of soil quality and related agricultural
yield potentials using the SQR methodology. Results can reach a high spatial resolu-
tion depending on the availability and quality of input data. For Germany it had been
demonstrated that high precision mapping of soil quality and related agricultural yield
potentials is feasible (BGR, 2013). Additionally, this SEEMLA approach is supposed
to allow for a clear differentiation between fertile agricultural lands and marginal lands
with poor soil quality and weak agricultural yield potentials which are considered being
still appropriate for bioenergy production. The SQR methodology explicitly includes
numerous indicators for site related hazards for agricultural land use so that physico-
chemical constraints of marginal lands and their severity can be directly revealed as
demanded by Batidzirai et al. (2012).”

Methodology: . . . However some things need clarification: Section 2.1.3: page 5. Com-
ments/questions: concerning soil contamination: only contamination with heavy met-
als was considered? Why not also contamination with hydrocarbons, pesticides, etc.
Please provide an explanation in the manuscript to help readers with the same doubt.

=> Concerning contamination the SQR method refers for a first orientation to a method-
ology for sensory testing introduced by Lichtfuss (2004). This methodology provides
several sensory parameters, e.g., soil colors or odor. Particularly, the latter can give
clear indications of significant contamination with organic compounds (smell of petrol,
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aromatic or phenolic compounds, etc.). In our case we did not find any suspicious odor
within the investigated soil profiles during field assessment. Based on these findings
it was concluded to concentrate on contamination with heavy metals which is not di-
rectly detectable by sensory testing. We suggest adding the following sentences to the
manuscript:

p. 5, l. 24: “According to the SQR method hints for contaminations, particularly signs of
artefacts, color or odor, can be tested roughly by means of sensory analysis (Lichtfuss,
2004). Suspicious colors or odor which could indicate possible contamination with
organic compounds were not detectable within any of the investigated soil profiles, so
that further analysis in the laboratory was restricted to possible inorganic contamination
with heavy metals.”

Page 5, lines 28.30, the sentence is confuse. Please rephrase.

=> The sentence will be changed as follows:

“Thus, regional project partners provided data on average biomass yields from adjacent
field sites with soil conditions comparable to the respective case study sites. These
data for the same bioenergy crops as cultivated on the case study sites were used as
an estimate of local biomass yields.”

Page 7, lines 9-12, but those aspects are also included in this work? Perhaps it is better
to indicate that those aspects are currently being studied. Just change the sentence
to “that are currently being examined”. So that readers understand that is work is still
going on.

=> The mentioned socioeconomic investigations are currently in progress and results
are expected until the end of this year. We agree to the suggested modification of the
sentence.

Results and Discussion/ Conclusion: Results are presented but the discussion needs
improvement in some parts. Some examples on how this section can be improved: in
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section 3.3, authors should compare the results obtained with other studies that can
show similarities or even contradictory aspects. This is important to show the impor-
tance of this study and how this study really represent an advancement to knowledge.

=> We suggest adding the following text into l. 4 (p. 12):

“With this area size previous estimates of current land potentials for bioenergy produc-
tion in Europe are clearly exceeded. Kluts et al. (2017) gave an overview on such
studies. According to them , the minimum area of land currently available in Europe
for bioenergy production was estimated as being clearly below 10 Mha. The maximum
number was 30 Mha. The here presented approach only estimates the potential avail-
ability of land with poor or very poor soil quality which is considered not to be suitable
for conventional agriculture. It must be assumed that an unknown proportion of this
area is most probably also unsuitable for biomass production due to extreme site con-
ditions. Thus, minimum soil quality for sustainable use of marginal lands has to be
defined in future steps. For this purpose it will be necessary to further investigate the
relationship between soil quality and biomass yield more precisely.”

Also in section 3, authors should also debate that not only correlation data between
biomass yields and SQR scores are needed but also between biomass characteristics
and SQR scores. Even when yields are high enough to be considered a feedstock,
if the biomass does not have proper characteristics, processing it may be technically
unfeasible. Authors should also debate that more correlations are needed with annual
biomass crops. In this study only perennials were considered.

=> This remark is important. In this project we did not investigate the quality of biomass
produced at marginal lands. We also did not consider annual bioenergy crops. We
suggest the following sentences to be added in section 3.2.1:

p. 10, l. 19: “The presented results are valid for perennial bioenergy crops, mainly for
fast growing tree species. Effects of soil quality on the performance of annual bioenergy
crops have not been considered. In addition, further research might be needed to
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analyze relations between soil quality and characteristics of biomass with regard to its
later use in power plants or bio refineries.”

In section 4.2, it would be interesting to give some examples of success stories with
other similar initiatives in the EU (concerning financial support to agricultural and agri-
cultural related chains) and also the constraints and limitations derived from those ini-
tiatives, in order to show that that will be always pros and cons.

=> We suggest adding the following sentences at the end of section 4.2:

p. 14, l. 23: “Similar funding systems, e.g. the European Regional Development
Fund (ERDF) may function as example. However, also in this case, aspects of a sus-
tainable use of marginal lands with special focus on biomass production for bioenergy
purposes need to be defined. In any case, it will be essential to bridge differences in
agricultural and bioenergy policies in European countries, supporting underdeveloped
regions, and avoiding an increase of land degradation by supporting a sustainable land
management.”

In section 4, it should be also indicated that some of the regulations that are cur-
rently applied to biomass processes should be adapted to biomass processes that use
biomass from marginal soils. Examples: targets on GHG emissions reduction.

=> With regard to this remark we suggest modifying the last two sentences of section
4 (this has to be re-numbered to “5”) as follows [additions are shown in brackets]:

Integrating bioenergy production at suitable marginal lands into future European poli-
cies (CAP) and the creation of suitable incentive programs might contribute to the
objective to reach national and European renewable energy goals [for 2050] and to
mitigate the rising land use conflict between the production of food and feed on the
one hand and biomass on the other hand. It can be expected that the importance of
marginal lands will increase during the next few decades as bioenergy is thought to
play an important role for future energy supply in Europe [in terms of being able to
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meet the targets on GHG emissions reduction until 2050].
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