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Introduction

Climate change and historic fire
suppression have amplified the risk of
catastrophic wildfire1.

Land managers in the Intermountain
West thin woody biomass to reduce
wildfire risk and increase productivity3.

Smoke from Hermit’s Peak fire. New Mexico Highlands University

April 2022. 

Slash resulting from thinning can be
converted into biochar to serve as a soil
amendment, increasing soil health and
productivity2.



Objectives

a) Investigate the socio-cultural, economic, and
biophysical barriers that impede the adoption of
biochar technology.

b) Identify important factors that will help to
expand the scope of biochar production from
thinning slash in northern New Mexico.

Production of Biochar Workshop. Velarde, NM.

Organized by Quivira Coalition. February 2022. 



Scope of the study 

Area of the study

• Sangre de Cristo region, Northern New Mexico

Population of interest 

• Landowners/managers

• Personnel working in any environment 
conservation organization

Figure 1. Counties of Sangre de 
Cristo region, New Mexico. 

Sangre de Cristo Region, New Mexico



Methodology
Project team

• Tomasz Falkowski (New Mexico Highlands University)

• Rosa Soriano (New Mexico Highlands University)

• Eva Stricker (Quivira Coalition)

Data collection 

• Workshops 

• Surveys: 4 sections

• Interviews

Data analysis

• Chi-squared & generalized linear mixed models.

Data processing  

• ONA.IO

• Excel

• RStudio



Demography of participants 

• 53.84 ± 17.63 ( ± SD)

Total participants: 53

• Non-white: 23 (43%)
• White: 26 (49%)
• Prefer not say: 4 (8%)

Race

• High: 21 (40%)
• Middle: 22 (42%)
• Low: 5 (9%)
• Prefer not say: 5 (9%)

Economic class         

• Female: 18 (34%)
• Male: 32 (60%)
• Prefer not say: 3 (6%) 

Gender         Age



Biochar Awareness and Production

1. Prevalence of awareness
and production of biochar 
among land managers 

Awareness of Biochar 

Response %

Yes 69 

No 31 

Total 100 

Production of Biochar 

%

16 

84 

100 

Table 1. Awareness and production of biochar.

Bias? 



1. Prevalence of awareness 
and production of biochar 
among land managers

Awareness of Biochar 

Response N %

Yes 35 69 

No 16 31 

Total 51 100 

Production of Biochar 

N %

8 16 

43 84 

51 100 

Table 1. Awareness and production of biochar.

2. Method of biochar 
production most favored 
among land managers?

Biochar Production Methos N %
Covered pit burn 1 13

Retort kiln 1 13
Open fire kiln 3 38
Open pit burn 2 25

Top lit pile burn 1 13
Total 8 100

Table 2. Biochar production methods.

Biochar Awareness and Production



3. Main benefits of biochar that 
land managers are intrigued by

Land managers are intrigued more 
about some benefits than  others 
(X-squared = 52.23, P-value = 
0.0002).

1. Holding of water
2. Holding of nutrients

Biochar benefits 

Figure 2. Biochar benefits and relative importance to land 
managers.

. ...



Barriers for biochar adoption

4. Most significant barriers to 
biochar adoption among land 
managers

Land managers indicated prevalence of 
some barriers over others
(X-squared = 117.20, P-value < 0.0001).

1. No knowledge of biochar production
2. No knowledge of biochar application
3. No access to equipment

Figure 3. Barriers to biochar adoption and relative 
relevance to land managers.



Approaches for biochar adoption

5. Mechanisms preferred by land 
managers to learn about biochar

Land managers indicated prevalence of 
some mechanisms over others
(X-squared = 58.085, P-value = 0.0007).

1. Demonstrations/Field days
2. Workshops

Figure 4. Approaches to encourage biochar adoption and 
preferences among land managers. 



Table 3. Modeling responses regarding relevant barriers to adoption as a function of
respondent demographics.

1P values and β coefficients compare non-white (reference) to white respondent responses.
2P values and β coefficients compare low-income households (reference) to middle- and high-income household responses.

3P values and β coefficients compare respondents without prior knowledge of biochar (reference) to those who were aware of biochar.

Description
1Participant 

race 

2Participant 

class 

3Biochar 

knowledge

Participant 

age 

Barriers

Lack of knowledge of biochar 

benefits

-- β = -2.85

P = 0.03

-- --

Seems too complicated β = -1.33 

P = 0.05

-- -- --

Concern regarding air pollution β = -1.55 

P = 0.03

-- -- --

Lack of interest regarding biochar β = -1.92

P = 0.01

-- -- --

Does not seem to be beneficial -- -- β = -2.53 

P = 0.01

--

Demography & Responses



Table 4. Modeling responses regarding preferred approaches to encourage adoption as a
function of respondent demographics.

1P values and β coefficients compare non-white (reference) to white respondent responses.
2P values and β coefficients compare low-income households (reference) to middle- and high-income household responses.

3P values and β coefficients compare respondents without prior knowledge of biochar (reference) to those who were aware of biochar.

Demography & Responses

Description 1Participant race 
2Participant 

class 

3Biochar 
knowledge

Participant 
age 

Approaches
Extension agents professionals β = -2.18 

P = 0.01
β = -1.75
P = 0.04

-- --

Trade publications β = -1.53
P = 0.02

β = -2.19
P = 0.01

-- β = 0.06
P = 0.01

Workshops
--

-- β = 2.12
P = 0.01

--

Technical reports -- β = -2.17 
P = 0.01

-- --



Discussion & Conclusion  
• Most respondents were familiar with biochar. The 

recruitment process may have influenced these 
results. 

• Knowledge is not equal to production. Only 16% of 
those who knew about biochar were producing it.

• Relative importance of biochar benefits was not 
influenced by demographic factors. 

• Overall barriers to adopting biochar production 
focusses lack of knowledge and access to equipment. 

Soil Health Workshop, October 2022. 



Discussion & Conclusion  

• Hispanic and Native respondents indicated less 
interest in biochar than White participants. 

• Low-income respondents indicated less 
knowledge about biochar. 

• Most preferred learning source: demonstrations, 
field days, and workshops. 

• The results of this research will be complemented 
with more surveys and data from interviews.

Production of Biochar Workshop. Velarde, NM.

Organized by Quivira Coalition. February 2022. 
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Biochar production methods

Gasifier                          Retort kiln                           Open pit burn

Open fire kiln

Covered pit burn



Different biochar feedstocks 



Survey 

Likert Scale



Interview


