
 

GBEP webinar – Climate-smart biochar systems: opportunities and 

challenges 

Answers to questions from the webinar (by Prof. Johannes Lehmann) 
 

Clarifications from the presentation: 
1. Do I correctly understand that you pointed out with regard to the use of biochar in non-

tropical soils, that as long as biochar pH is less than 9, latitude is not constraining? 

As far as the global dataset on field studies shows, this is correct, yes. 

2. Isn’t a lot of energy needed to sequester and store the carbon through BECCS? 

Yes, energy is needed. More of a bottleneck appear to be the costs. Though this would be 

better answered by someone with more BECCS knowledge. 

Properties of biochar: 
3. I am making char from wood of the Neem tree, a plant that is used in production of an 

organic insecticide.  Are there any examples of a feedstock for biochar that retains 

compounds that could be harmful to insects or plants? 

I assume you are interested in exploring biochars that retain compounds that could be 

harmful to insects or plants? That is a somewhat broad question, and many different 

compounds exist of such classes, starting from heavy metals to arsenic to hydrophilic and 

hydrophobic and neutral organic compounds. Studies exist that show retention of pesticides 

and herbicides, usually with hydrophobic properties. Those would be retained the strongest 

by biochar made at high temperatures from low-ash material (wood), which produces 

biochar with high aromaticity, high adsorption for hydrophobic substances. Some heavy 

metals on the other hand, such as Cd, may be retained by precipitation reactions and these 

may be promoted by biochars made from ash-rich feedstocks.  

4. Is there a potential heavy metal contamination to soils when applying high rates of biochar 

made from wood, just like with wood ash? 

If there are heavy metals in the feedstock, they will be in the biochar. They may show (and 

usually do) lower bioavailability, but they are still there. As they would be in the compost 

that one can make from that feedstock or be present in the crop residue that one may add 

to the soil. The consideration may need to be to not add more heavy metals than under 

BAU. The interesting thought about lateral transfer of heavy metals with biochar is to 

compare it to an amendment that would decompose quicker and needs to be applied more 

often if added to enhance organic matter in soil, such as compost; or to compare it to the 

heavy metal load with P fertilizers (which can be rich in heavy metals). 

 Application of biochar to crops: 
5. What potential can biochar have for making crops more resilient to climate change? 

The obvious potential is through increasing water infiltration and through increasing 

moisture retention, as we expect from organic matter additions. There are some fine points 

around that which are worth considering, as particle size, porosity of the biochar as well as 

the soil play a role in what the net effect is. The less obvious effect is still firmly in the 

research domain, such hormonal changes in the plant as well as energetic changes at the 

root-soil interface, which are not ready for prime time yet. 



 

6. With regards to application of biochar to the soil, do you have recommendations? This might 

be interesting in order to maximize yields with limited amounts of biochar 

If this question refers to application rates, there will be no blanket recommendation: as 

there are no blanket recommendations for nitrogen or lime or irrigation or compost 

additions. An arid site needs irrigation, an acid soil needs lime, etc, and irrigating a wet site 

or adding lime to a calcareous soil will reduce yields. The first step is to identify the soil and 

crop growth constraint (if that is the entry point, and not climate change mitigation or waste 

management or water quality). In general, almost any application rate has been shown to 

address a certain constraint. For field agriculture, so-called biochar-based fertilizers are 

finding increasing interest, as minute amounts of biochar are mixed with fertilizer, which is 

intended to enhance nutrient use efficiency and reduce application rates of the nutrient. 

Also these can be very effective and are then applied in the amounts as fertilizers would be 

applied (100s of kg/ha rather than t/ha). 

7. Which crop reacts best to biochar for increment of yield? 

If the crop has no growth constrain, its yield will not increase with biochar. If nutrient 

leaching due to low cation retention is a problem at a particular site (e.g. because the soil is 

sandy or because the soil has low permanent charge and low organic matter) then adding 

biochar will increase nutrient retention and it may not matter what crop. If biological 

nitrogen fixation of e.g. common bean is low because of P deficiency, biochar additions 

(even if the biochar has no appreciable P) will increase AM and that will aid in P uptake from 

soil and increase BNF.  

8. What are common challenges of Biochar production and how they are being addressed in 

Kenya, for our experience to learn for other developing states of Africa? 

Technology readiness for different applications and scales is low to address all possible 

needs. But there are now companies who are starting to offer certain technology solutions. 

Costs are a factor that still constrains market penetration. 

Economics: 
9. How have the economics changed for biochar sequestration to mitigate CO2? 

Compared to 10 years ago? Not much, other than the interest in not only GHG emission 

reductions but also CDR has increased, and that the voluntary carbon market is looking for 

CDR opportunities. That is not specific to biochar.  

10. All in all and as a rough estimate, could you express in $/t the range of financial benefits that 

the user (farmer) could take from a biochar addition? 

That estimate will never exist, as it will never exist for lime or N fertilizer or irrigation. For a 

specific site with a specific soil constraint and economic situation, this can be estimated.  

11. Following the IPCC work we are now in a perfect position to call for evidence-based 

economic recognition of the C (—> CO2) that is sequestered. Large companies are looking 

for as cheap as possible offsetting option, and it is hard to identify better solutions than 

biochar for them... but the challenge is surely going to be the certification of the 

sequestered C across the world. Methodologies have been developed, but how can we 

easily access these outside of Europe, for example? 

I am not aware or a methodology that a voluntary trading platform offers for biochar at all. 

There are nascent initiatives. Robust methodologies on the VCS or ACR platform or other 

platforms would be a great step forward. This does not require large investments, and would 

generate a public good. 

 


