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A Regional Supply Chain Approach in View of Climate Change Mitigation

Climate change poses a fundamental threat to humanity, and thus solutions for both miti-
gation and adaptation strategies are becoming increasingly necessary. Biochar can offer a
range of environmental services, such as reclamation of degraded land, improvement of
soil fertility and carbon sequestration. However, it also raises questions, regarding sustain-
able feedstock provision, biomass pyrolysis and soil amendment. These questions, among
various others, are addressed in this state-of-the-art compendium.

Covering a broad geographical range, with regional assessments from North America,
Europe, the Near East and Southeast Asia, this interdisciplinary volume focuses on the
entire biochar supply chain, from the availability and economics of biomass resources, to
pyrolysis, and ultimately to the impacts on soil properties.

The combination of theory with practical examples makes this a valuable book for
researchers, policymakers and graduate students alike, in fields such as soil science, sus-
tainable development, climate change mitigation, biomass and bioenergy, forestry, and en-
vironmental engineering.
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We would like to dedicate this book, as a token of our esteem, to our dear colleague and true
friend Professor Dr Basak Burcu Uzun Akinlar, who tragically and unexpectedly passed
away during the period of editing this book. Her contributions to this book as an editor, to
science in general, her friendly and kind way of interacting with colleagues and students
and her heartwarming smile will always be remembered.
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Preface

The world is currently facing major challenges such as climate change, a rising demand
of biomass for food, feed, raw materials and energy, environmental degradation and pollu-
tion, as well as a considerable loss of biodiversity. Soils are at centre stage in all of these
challenges and there are examples from the past where it was shown that the success of
civilizations is tightly dependent on soil fertility and productivity. We begin to understand
that the prosperity of the entire world population builds on soils, which are a non-renew-
able resource in human timescales and threatened on global scales by unsustainable man-
agement practices, climate change and other anthropogenic influences. Soils are not just
fine grains of weathered rock, but can be described as living bioreactors that provide the
basis for biomass production. They are regulators of the world’s climate and represent the
largest terrestrial carbon stock.

Scientists are now celebrating the discovery of something that was already there before
humans actively managed and used land. Charred organic matter is an important com-
ponent of soils in many ecosystems, especially those in Mediterranean regions, which
are usually well-adapted to wildfires. The relative recalcitrance of charred organic matter
makes the difference where things become interesting from an environmental engineering
point of view. Why not bury charcoal in our soils where it decomposes slowly and hence
sequesters carbon and ideally also improves soil properties such as nutrient and water re-
tention? Indeed there is evidence that this is a promising strategy, as very fertile soils were
discovered in tropical South America, where one would only expect heavy weathered clay
minerals with poor fertility. It turned out that charred organic matter plays a role in im-
proving and conserving fertility in at least some of these soils, which are called ‘Terra Preta
de Indio’. However, this might quickly lead to misunderstandings and misconceptions as it
is by no means as simple as adding charcoal to poor soil to end up with ‘Terra Preta’. There
are many interactions and interdependencies between different types of carbon in the soil,
microorganisms, moisture and the way land is being managed. We are currently only at the
beginning of understanding the entire system and although we learn more with every single
effort to study biochar and its application in the environment, there are still many questions,
and some of them need time to find a satisfying answer.
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XVi Preface

One of these recent approaches was made by an international collaboration project be-
tween Austria, South Korea and Turkey, with the aim of studying the potential for green-
house gas (GHG) mitigation using biochar in the respective consortium member countries.
This KORANET (Korean scientific cooperation network with the European Research
Area) collaboration provided the basis to prepare this book, with contributions selected
based on discussions with participants of the project workshops and in some cases also
external expertise. The aim of this book is not to replicate existing knowledge and recently
published books on this topic, but the discussions showed clearly that the biochar topic
must be addressed in an interdisciplinary way by using a systems approach. Therefore, we
purposely tried to include chapters on the entire supply chain, from biomass availability
and provision to the actual conversion process, pyrolysis, to the final application.

The first part of the book (Chapters 2-5) provides a more integrative overview and
describes the entire supply chain from different points of view. Part 2 (Chapters 6-9) is
focused on the feedstock potentials and implications for biomass markets and regional
trade scales. Chapters 10—13 comprise Part 3, which is devoted to the production of biochar
from a technological point of view, but also considers byproducts and tradeoffs. Finally, in
Part 4, (Chapters 14—-18) we focus on biochar—soil interactions and the potential benefits
(including co-benefits) of biochar amendment in soils.

We focus in this book on woody biomass and biomass resources from forests as well as
forest plantations as these are currently not well covered in the existing literature. Likewise,
we present potential uses of biochar in forest ecosystems as well. A key strategy of this
book is to combine theoretical examples and considerations with practical examples, and
therefore we include at least one practical chapter in each section with original data from
field experiments or demonstration sites.

The inclusion of expertise from different climatic and geographic regions of the world
highlights that if biochar is to be considered as a tool for environmental or geo-engineering,
one may need to expect different (regional to site-specific) challenges but also opportun-
ities. As the scenarios of biochar amendment are infinite in terms of expectations, biochar
properties and environmental responses, it needs efforts to better understand and charac-
terize the mechanisms behind it and to employ robust standards. This would also allow
and facilitate a market for biochar and its safe use. Nevertheless, it will still be necessary
to decide at project level if and under which circumstances the use of biochar delivers the
expected benefits. Success finally also depends on economics, and this is currently one of
the major drawbacks. But still, biochar may be helpful to restore soil functions and improve
soil fertility, and the wide range of feedstock materials as well as pyrolysis conditions
could allow the production of specific biochars with distinct properties, triggering specific
environmental responses. A profound understanding of the entire supply chain and inter-
disciplinary approaches are needed to address this issue, and the aim of this book is to pro-
vide a good insight into different steps of the supply chain, under different circumstances.
Ultimately it should help to understand the use of biochar as a tool to tackle the current
challenges, without fuelling exaggerated expectations, in the most efficient way. Even
though it may seem to be impossible to employ biochar for the sake of a single function,
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Preface XVii

it might be a viable solution when considering byproducts or co-benefits. The poten-
tial pathways of biochar utilization are endless, but science has to provide the basis for
a sustainable and safe application and we hope that this book is of help for experts and
students as well as engineers and land managers.
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