
RWL: Note to file
Date:   April. 13, 2021
Subject:  Review of aa negative blurb on biochar

Background:       A friend identified the paper today - without comment.  A few 
minutes later,  I realized it was a continuation of a string of negative information 
that I have been following since 2008 - possibly by staff at BFW. (Biofuel Watch) ,  

Status;  I originally thought the paper had appeared on the geoengineering website -  
but a few minutes ago I learned not so - still possibly even unpublished - but clearly 
out soon.  I decided to shorten my review at the recommendation of friends.  And 
that I would simply tell the io.biochar list that it was out - not deserving any 
attention - but that this note would be available to anyone interested in this latest 
negative paper.  This comes from a group called Geoengineering Monitor. - with 
obvious connections to BFW, and ETC

I knew what to expect he/she/them to say - but not how they would justify.  So I 
started at the end.  At this point I have finished most of thess justifying Endnotes, 
which contain about 20 cites.

The cites, with one exception, are old and repeats of past BFW writings.  The 
exception is aa 2019 paper by Zhang - cited under footnote # 2

From here on - mainly comments after the main textrelated to the End Notes 
and the associated cites.

Geoengineering Technology Briefing Jan 2021 GEOENGINEERINGMONITOR.ORG Analysis 
and critical perspectives on climate engineering info@geoengineeringmonitor.org Biochar 
Description and purpose of the technology

Biochar is produced from biomass through heating in the absence of oxygen or under low oxygen 
levels. This transformation process is known as pyrolysis and the resulting “biochar” is a solid 
and charcoal-like substance. This proposed carbon dioxide removal (CDR) approach uses very 
large quantities of biomass, such as forestry or agricultural products and wastes, and high 
pyrolysis temperatures, e.g. up to 900°C, to produce a carbon-rich residue which can be mixed 
into soil, where carbon is – theoretically – stored and absorbed into plants.

Biochar is also promoted as a solution to soil degradation and low crop yields. The substance’s 
interactions with varying soils conditions and environments are, however, far from being fully 
understood. The chemical composition, properties and durability of biochar are not consistent, 
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because they depend on a large number of variables such as biomass feedstock, pyrolysis 
temperature and time as well as soil properties, climate conditions and application rates.

That is why the effects of biochar on soil carbon and soil fertility in field trials are contradictory 
– with outcomes that are positive, negative or neutral. 1 

RWL1:   see later note on this FN.  (won’t repeat this)

A widely promoted idea suggests that biochar should be produced in pyrolysis plants which 
recover energy in the form of gas or oil along with the biochar. However, such systems are not 
technically proven at a commercial scale. 2

{RWL2:   Cite #2b is the most recent paper (really the ONLY recent paper).  This 
last statement is about the only one of which approve.  The Zhang paper looked for 
biochar problem areas and reported them.  But t think a fair summary of the Zhang 
paper would have gotten this overall Zhang viewpoint across as well:  

 "Although biochar has achieved great success, there is a long way to go.’    
I view this as support of biochar - not as given by author XX.

Long-term effects of biochar in soils have not been researched, but promoters of biochar point to 
Amazonian black soils known as terra preta, where Indigenous groups buried large amounts of 
organic matter to enhance soil fertility. Radiocarbon dating suggests that the organic remnants 
date back thousands of years, but such tests do not clarify the initial quantity of organic matter 
applied to the soils. 3 

Studies assume that only a small share – about one fifth of the carbon absorbed by plants 
through photosynthesis – can be stored by transforming biomass into biochar, because a 
proportion of the biomass breaks down into gaseous and liquid components. It is also important 
to bear in mind that the production process is energy-intensive.

Therefore, a theoretically effective version of biochar would be produced at an industrial scale 
using large land areas for biomass plantations and demand a large amount of renewable energy. 

The demand for land would compete directly with food production, and thus impact on peasant 
and indigenous territories and livelihoods, while demand for zero-carbon electricity would place 
stress on the transition away from fossil fuels. As a result, larger-scale biochar production could 
increase prices for both food and renewable energy

Actors involved 

Biochar has received support from financial backers such as Shell, ExxonMobil, Chevron, and 
the Bill and Melinda Gates Foundation. It has received corporate support from the Canadian tar 
sands industry by companies like Cenovus or Conoco Philipps. Despite this extensive funding, 
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biochar has still not been developed at a larger scale. Hungry to get carbon credits, national and 
transnational biochar initiatives, research projects, producers and field trials, have proliferated. 

Initially, small biochar projects in the Global South multiplied. Few of these were accompanied 
by scientific studies, and many appeared to serve mainly as attempts to attract greater investment 
for biochar.

 Meanwhile, biochar projects are distributed worldwide and biochar research is increasingly 
organized by interregional biochar initiatives or financed by public funds in Europe, Australia, 
China and in the USA. Many biochar initiatives and biochar producers are members in the 
USbased International Biochar Initiative (IBI), with many of the members from Asia and 
Northern America. IBI organizes annual biochar conferences and actively promotes offsetting, 
carbon markets, commercialization and demonstration of biochar production. 5

Impacts of the technology

 In 2010, members of IBI published an article in Nature Communications suggesting that 12% of 
the world’s annual greenhouse gas emissions could be offset with “sustainable biochar.” 6 This 
figure has been quoted extensively. Less cited is the fact that the article assumed that 556 million 
hectares of land would be converted to biochar production, an area 1.7 times the size of India. 

The second figure confirms fears that an ambitious global biochar programme would require 
land-conversion to industrial, chemicalintensive, monoculture plantations on a vast scale, with 
large impacts on peasants livelihoods, biodiversity and ecosystems. 7 Instead, biochar 
proponents prefer to talk about burning “wastes and residues,” but the potential is very limited. 
To achieve 1% of Germany’s greenhouse gas reduction target for the year 2030 by producing 
biochar, for example, the total quantity of solid and fermentable biomass available in Germany 
would need to be pyrolyzed. 8

Biochar proponents claim that burning biomass is “carbon neutral” because the carbon 
released during combustion will be reabsorbed by new trees or crops. But only a small share – 
about one fifth of the carbon absorbed by plants through photosynthesis – can be stored by 
transforming biomass into biochar. Some studies do not support the claim that biochar remains 
stable in soils, instead showing increases in CO2 emissions from biochar amended soil.

Moreover, the lifecycle assessment for biochar production gives it a lackluster prognosis. It is 
energy- and emission-intensive, due to factors like energy expenditures for high pyrolysis 
temperatures, biomass drying, transit distances for biomass and biochar and incorporation of 
biochar into soils. 9 

A report produced by the European Commission points out that large-scale production and 
application of biochar would compete with biomass necessary for building up humus, that 
biochar does not directly feed soil organisms and is also concerned about the persistent pollution 
of soils with potential contaminants such as PAHs, dioxins, PCBs or heavy metals. 10
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 It is important to note that there is no such thing as “waste” in ecosystems. In forests, for 
example, everything is recycled, via decay, supporting regeneration and regrowth. In many 
places, definitions of waste have been expanded to include virtually any wood that is not valued 
as saw logs, so timber harvests become more intense and destructive by removing biomass from 
forests. In agriculture, there are often better, more ecologically sustaining options for residues, 
such as compost, mulch, animal fodder, and bedding. Industrial forestry and agriculture 
practices have already wreaked havoc on ecosystems; creating a market for the waste products 
of unsustainable practices is not a step in the right direction. 11 

Reality check 
Despite concerns around biochar’s impacts and unanswered questions about its effectiveness, the 
number of biochar projects has continued to grow worldwide. Currently, at least 140 biochar 
trials – many of them on the scale of laboratories and greenhouses – are taking place or have 
been recently completed worldwide, with a number of pilot pyrolysis plants being built. 12

{RWL3:  The unknown author of this piece apparently trusts the #12 map 
cite. This was possibly an accurate statement 10 years ago.  In 2021, there are 
possibly more than this many trials and pilot pyrolysis plants in one state in China.

Endnote #12 is inappropriate for this statement.

 A World Bank-funded survey identified 150 biochar projects in 2011 and IBI mentioned more 
than 300 biochar producing companies in 2015. 13 

{RWL4:   Error1: one statistic for projects and a second for companies - 
apparently intend to show a doubling rate of 4 years. 

Error 32;  Endnote #13 shows a 2021 date, apparently to indicate nobody 
knows anything about companies in 2021 - only 2015?

However, scientific studies show that the effects of biochar on soil carbon and soil fertility in 
field trials are contradictory and that the potential for biochar is very limited due to the large 
quantities of biomass needed. 14 

{RWL5:  Cite #14 (to a partner’s map site) is one of the last places in the 
world I would expect to find this information.

Further reading 

{RWL6:  Four of these five recommendations are to the group already 
responsible for many of the existing cites.  The difference between 
GEOENGINEERINGMONITOR.ORG and Biofuel Watch has always been non-existent 
on the subject of biochar.

Biofuelwatch, “What have we learned about biochar since Biofuelwatch 2011 report was 
published?” https://www.biofuelwatch.org.uk/wpcontent/uploads/biochar-briefing-2020.pdf 

RWL7:   Didn’t look up today.   Huge repetition in this paper of material 
BFW has used earlier.
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Biofuelwatch, “Biochar’s unproven claims fact sheet” http://www.biofuelwatch.org.uk/
wpcontent/uploads/Biochar-3-pager7.pdf

RWL8:   Didn’t look up today.    Sure to be negative - and I thought they 
made a negative out of a positive report spoiled by theft. 

Declaration: ‘Biochar,’ a new big threat to people, land, and ecosystems, https://www.rainforest-
rescue.org/news/1150/ declaration-biochar-a-new-big-threat-topeople-land-and-ecosystems 

{RWL9:  This is a small apparently independent group, whose work I can 
support.    However, this is a document from 2009.  When I searched for “biochar” 
at their site - the computer response said they had nothing on biochar.  Whether 
they have rethought their rejection or simply don’t send researchers back 12 years - 
I don’t know.

The African Biodiversity Network and Biofuelwatch, “Biochar Land Grabbing: The impacts on 
Africa,” http://www.biofuelwatch.org.uk/wpcontent/uploads/biochar_africa_briefing2.pdf 

RWL10:   Didn’t look up today.  I thought BFW stretched a lot from past 
reading.  

ETC Group and Heinrich Böll Foundation, “Geoengineering Map,” https://
map.geoengineeringmonitor.org/

[RWL11:     These two groups and the claimed Corporate.“author” of this 4-
pager have been listed with BFW for years.  There is nothing at the “map” site that 
will help anyone on biochar’s present status or future.

Endnotes
 1 Erickson (2016) Interest in biochar surges, in: Chemical & Engineering News, Vol. 94(10): 
44, https://cen.acs.org/articles/94/i10/Interest-biochar-surges.html; 

RWL12:   Didn’t look up today Missed. - but  will go back

   Ernsting (2011) Biochar: Unfulfilled promises in Cameroon, in Pambazuka News, published 
online: December 14, 2011, https://www.pambazuka.org/governance/biochar-unfulfilled-
promises-cameroon; 

[RWL13:  This is weird in several ways.  
-  The actual short article is attributed at the Pambazuka News site to Diane 

Bronson - a staffer at ETC.
- ETC regularly gives full credit to their biochar material to BFW - home of 

Ernsting)

    Fuss, et al. (2018) Negative emissions-Part 2 : Costs, potentials and side effects, in: 
Environmental Research Letters, Vol. 13(6), https://iopscience.iop.org/article/
10.1088/1748-9326/aabf9f/meta 
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RWL14:   Didn’t look up recently.  A good paper.

2 Ernsting (2013), Biochar: a cause for concern?, in: The Ecologist, published online: July 24, 
2013, https://theecologist.org/2013/jul/24/biochar-cause-concern; 

RWL15:   Didn’t look up yet.  Ernsting is the US part of BFW.  This sure to 
be negative.
 
  Zhang, et al. (2019) Biochar for environmental management: Mitigating greenhouse gas 
emissions, contaminant treatment, and potential negative impacts, in: Chemical Engineering 
Journal, Vol. 373: 902 – 922, https://www.sciencedirect.com/science/article/pii/
S1385894719311635?via%3Dihub 

RWL16:   Have skimmed much of this.  See comments above at RWL2  
Basically very supportive of biochar - with warnings of some problem areas,

3 Teichmann (2014) Klimaschutz durch Biokohle in der deutschen Landwirtschaft: Potentiale 
und Kosten, in: DIW Wochenbericht, Vol. 1+2: 3 - 14, https://www.diw.de/de/diw_01.c.
458412.de/publikationen/wochenberichte/2014_01/klimaschutz_durch_biokohle_in_ 
der_deutschen_landwirtschaft_potentiale_und_kosten.html; 
    {RWL17:   It’s not clear why this one cite is in German,  This is a strongly pro-
biochar paper. The last sentence of the Conclusion reads:  “Optimized 
combinations of feedstock types, biochar production processes and biochar use can be 
expected to increase the areas of biochar application and to reduce its costs.”

Suggested Citation: Teichmann, Isabel (2014) : Climate protection through 
biochar in German agriculture: Potentials and costs, DIW Economic Bulletin, ISSN 
2192-7219, Deutsches Institut für Wirtschaftsforschung (DIW), Berlin, Vol. 4, Iss. 4, 
pp. 17-26 

This Version is available at: http://hdl.handle.net/10419/96249

       Google found a non-fee version in English at https://www.econstor.eu/bitstream/
10419/96249/1/78322771X.pdf.    I recommend the paper as is - unqualified.

  Sohi, et al. (2010) A Review of Biochar and Its Use and Function in Soil, in: Advances in 
Agronomy, Vol. 105: 47 - 82 

  {RWL18 - another strong biochar advocate.

4 Ibid (Teichmann (2014)); 
     Lehmann (2007), A handful of carbon, in: Nature, Vol. 447: 143 - 144, https://
www.nature.com/articles/447143a 

  {RWL19:  Again both advocacy pieces.  Professor Lehmann even more 
positive 13 years later.
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5 Hone (2017) The geo-engineering taboo, in: energypost, published online: June 26, 2017, 
https://energypost.eu/thegeo-engineering-taboo/; 

[RWL20:   Didn’t look up yet

    Desmog, How the Biochar Lobby Pushed for Offsets, Tar Sands, and Fracking Reclamation 
Using Unsettled Science, in: DesmogBlog, https://www.desmogblog.com/biochar-lobby-offsets-
tar-sands-frackingreclamation-unsettled-science; 

  {RWL21:  They think biochar is used for fracking?  Unbelievable.

   Biofuelwatch (2013) Biochar’s unproven claims, Factsheet, http://www.biofuelwatch.org.uk/
2014/biochar-3pager/; 

RWL22:   Didn’t look up yet.  All previous BFW material strongly negative.

   ETC Group and Heinrich Böll Foundation (2020) Geoengineering Map, https://
map.geoengineeringmonitor.org/ 

  {RWL23;  The map would actually be a plus for biochar - if they showed 
anywhere near the actual number of biochar projects.  They might be showing less 
than 1%.  By far the largest biochar activity is in China- they show no biochar 
activity in China.

6 Woolf, et al. (2010), Sustainable biochar to mitigate global climate change, in: Nature 
Communications, Vol. 1(56), https://www.nature.com/articles/ncomms1053 

  {RWL24;  A good paper, but now out of date.  No use of forests and 
conservatively assumed no increase in NPP in Ag use.

7 Ibid (Ernsting (2013)); 
   Ndameu & Biofuelwatch (2011), Biochar Fund Trials In Cameroon Hype And Unfulfilled 
Promises, Biofuelwatch, http://www.biofuelwatch.org.uk/wp-content/uploads/Biochar-
Cameroon-report1.pdf 

  {RWL25:  Now 10 years out of date.  The main point I remember is that 
there could be no report on increased NPP - ass to much of the corn crop had been 
stolen by neighbors sure that a new much improved seed had been planted.

8 Ibid (Teichmann (2014)) 

9 Ibid (Teichmann (2014), 
   Lehmann (2007), 
   Zhang, et al. (2019)); 
    Gurwick (2013) A Systematic Review of Biochar Research, with a Focus on Its Stability in situ 
and Its Promise as a Climate Mitigation Strategy, in: PLOS ONE, Vol. 8(9), e75932, https://
journals.plos.org/plosone/article?id=10.1371/journal.pone.0075932 

{RWL26:  First sentence of another good but now outdated  paper.  First 
sentence of the conclussion:  “Our review shows there are not enough data to draw 
conclusions about how biochar production and application affect whole-system GHG budgets.
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10 EGTOP (2018) Final report on fertilizers (III), European Commission: Directorate-General 
for Agriculture and Rural Development, https://ec.europa.eu/info/sites/info/files/food-farming-
fisheries/farming/documents/final-report-egtop-fertilizers-iii_en.pdf 

{RWL27:  unusual cite.  Only compares with a few non-common new mineral 
fertilizers.   A key positive biochar sentence for me was:  

In the Group’s opinion, the use of biochar is in line with the objectives, criteria and 
principles of organic farming ….. under certain conditions”.  

11 Smolker (2013) Biochar: Black Gold or Just Another Snake Oil Scheme?, in: Earth Island 
Journal, published online: September 18, 2013, http://www.earthisland.org/journal/index.php/
elist/eListRead/biochar_black_gold_or_just_another_snake_oil_sche me/ 

RWL28:   Didn’t look up today -  But recall much like all other BFW 
material.

12 ETC Group and Heinrich Böll Foundation (2020) Geoengineering Map, https://
map.geoengineeringmonitor.org/ 

{RWL29:  Endnote #12 is not the right place to put anything about this non-
man topic.

13 International Biochar Initiative, State of the biochar industry, IBI website, accessed: 
February 14, 2020, https://biochar-international.org/commercialization/  

{RWL30:  Why access five year old data more than a year ago?   Growth of 
the biochar industry is a key measure of future success.

But I do give credit for finally giving a cite where biochar expertise should be 
expected.

14 ETC Group and Heinrich Böll Foundation (2020) Geoengineering Map

{RWL31:   Footnote #14 is supposed to refer one to a very specific strongly 
negative comment.   At this site (of the group supposedly behind =d this piece

Why are the names of ETC and Boll given here?  Perhaps payback for support?

31.   Final RWL note of 13 April:  Apologies for leaving this in unfinished form.  
Glad to expand on anything above.

My main conclusion is that this is a poor description of the present status of biochar 
- and that BFW/ETC and unknown authorXX still don’t know much about biochar. 

And so repeat that my making such statement publicly will only get them what they 
want.

8


