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Source: INEGI, 2012
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 Forest yield: 8 m3/ha/year

 Harvesting volume: 

- 10-15 m3/ha  

- 50-60 m3/ha 

(Torres, 2004)

 Insufficient and inadequate equipment

 The level of mechanization is very low and rudimentary

 Harvesting process is manual consisting of chainsaws and cranes



Forest utilization and energy supply in Mexico
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 Mexican forests are home to 

12 million people, many of 

them indigenous

 Forest woody biomass 

not considered as input 

for energy supply chains



Numerical modeling for assessing forest 

woody biomass availability
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 Theoretical: Theoretically 

available  biomass for energetic 

use (m3 and ton).

 Technical: Technically available 

biomass for energetic use (m3 and 

ton) and technical energy potential 

(PJ).

 Economic: Economic potential of 

biomass for energetic use ($/m3).



Numerical modeling for assessing forest 

woody biomass availability

Regional case study:

 North: Durango and Chihuahua

 Central-south: Michoacán, Oaxaca, Puebla, Veracruz, Chiapas, 

Guerrero, Jalisco and State of Mexico
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Numerical modeling for assessing forest 

woody biomass availability

 Numerical modeling is carried out estimating biomass availability 

according to sustainability constraints.

- Slope percentage: It constraints biomass availability according to 

forested areas up to 35% slope.

- Soil degradation: Physical and chemical soil degradation 

represented by compaction and fertility of soil are assessed.

- Mechanization level: It covers a productivity assessment of 

harvesting operations given equipment, slope percentage at felling 

site and diameter at breast height (DBH) of the stand to be felled. 
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A look into the future: Scenario analysis

 Scenario A: Business as usual (BAU)

 Scenario B: Considers an increment of hectares under management,

meaning a variation on the availability of woody biomass for energetic

use

 Scenario C: Comprises an increment on the mechanization level,

affecting productivities and availability of forest biomass for energetic

purposes
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Imagen: researchhubs.com



A look into the future: Scenario analysis
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A look into the future: Scenario analysis
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Predicted production areas and availability of forest biomass for energetic use (2014-2030) in 

scenario A



A look into the future: Scenario analysis
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Comparison between scenarios in critical years

Production area 

(ha)
Biomass (m3)

Sawmill residues 

from imports (m3)

Energy from woody 

biomass (PJ)

2013 8,600,000 5,798,722 3,319,775 45.96

2022

Scenario A 3,326,289 5,865,053 3,214,361 46.56

Scenario B 11,909,889 9,418,907 0 80.99

2024

Scenario A 3,037,584 5,792,773 3,373,695 46.00

Scenario B 20,090,204 15,866,556 0 137.90

2030

Scenario A 2,171,419 5,575,911 3,851,709 44.32

Scenario B 92,297,686 72,762,872 0 641.22



Economic alternatives for the Mexican 

bioeconomy

 A sensitivity analysis considering parameters price and cost for one 

alternative using net future analysis is conducted
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Mean values of analyzed costs for north and central south region

 Time horizon of the evaluation 

is 17 years (2013-2030)

 Changes on rate of Return On 

Capital (ROC) when the 

parameters price and cost 

varied within a range of -40% 

to 40%



Economic alternatives for the Mexican 

bioeconomy
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Sensitivity analysis of percentage variation of the most probable estimate for the northern 

region



Economic alternatives for the Mexican 

bioeconomy
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Sensitivity analysis of percentage variation of the most probable estimate for the central 

south region



Conclusions

 Modeling has repercussions on decision making regarding forestry and 

bioenergy supply chains

 New techniques for forest operations could positively impact extraction 

limits

 What is next?

 Modeling cable yarding techniques, for instance, could result in 

additional potential

 Increase of plantations within a time frame and different species, are to 

be addressed using the proposed methodology
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Thank you
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