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 Mexico City
Biogas from Agaves:  
Residues Instead of Revelry
Agricultural waste presents a global potential for climate friendly energy production and 

protect the environment. Like in Mexico, where a scientist is pushing for biogas production 

from agave residues that come from Mezcal distilleries. This initiative is acclaimed as a 

good idea for global climate protection, according to the German Biogas Association, which 

urges the German government to initiate export promotion to tap into such potentials.
 
Author: Oliver Ristau

T
hey are known as the “Gold of Oaxaca” or the 

“King of Matatlan” bearing colorful labels 

and served with salt and crushed worms: 

High-proof agave specialties from Mexico. 

More than 90 percent of the distillate, 

internationally known as Mezcal, originates from the 

state of Oaxaca and is distributed worldwide. From 

bars in New York to Berlin, it enjoys growing popularity 

among cocktail enthusiasts.

“It’s better to drink it straight,” recommends young 

Sergio, who supervises his grandfather’s distillery. 

It is an open wooden shed along the road between 

the Mezcal strongholds of Tlacolula and Santiago 

Matatlan, where the family distills and sells their 

Mezcal. These small-scale operations dominate the 

scene, with thousands of them scattered throughout 

the state. Edwin Zelaya leans against the sales counter. 

“What do you guys do with the vinasse?,” he asks the 

young man. He waves it off: “Oh, it’s not much. We 

just dump it somewhere around here.” And he points 

behind the shed, where the terrain slopes down, and 

to where rows of agave grow in the valley.
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substances that bind oxygen when in contact with water. 

This means that if the vinasse enters rivers, it can be 

lethal for fish. In addition, the “residual alcohol” in the 

form of methanol and ethanol causes a severe hangover 

for flora and fauna.

90 Million Liters of Unused Vinasse Waste
Zelaya calculates that up to 90 million liters of the 

substance are produced in Oaxaca every year, far 

more than the approximately 6 million liters of agave 

schnapps that the Mexican state produces each year. 

So far, distilleries have been dumping most of the 

liquid waste into the environment somewhere. There 

are no regulations for disposal in Mexico. Nature has 

to deal with it somehow. 

However, the problem is growing: Mezcal has embarked 

on a global success story in recent years. Demand is 

skyrocketing, and the liquor is almost exclusively 

sourced from the central Mexican state. Furthermore, 

even Tequila producers from northern Mexico are 

purchasing agaves in Oaxaca. The consequence? 

“More and more farmers are cultivating agaves instead 

of maize. It’s much more profitable,” reports Zelaya. 

This is because Mezcal is relatively expensive. Even in 

Mexico, a liter can hardly be purchased for less than 20 

euros. The long growth period of the plants is the reason 

behind this. They have to be in the field for at least six 

years before they can be harvested.

The bottom line is that farmers can earn a significantly 

higher margin with agaves than with traditional 

foodstuffs. This could potentially reduce the food 

supply in the state in the future. After all, less water 

is required for the cultivation of agaves than for maize, 

for example. One thing is certain, however: The growing 

demand is leading to increasing amounts of waste. 

Scientist Zelaya wants to create an alternative to this.

Biogas Yields Comparable to Sugar Beets
As part of his dissertation, he closely examined the yields 

that vinasse can provide during anaerobic digestion in 

“Biobolsas”. One notable finding is that the residual 

material takes days to initiate fermentation without 

the addition of bacteria. However, pure vinasse could 

yield high returns. In trial operations, they attained 

approximately 300 milliliters of methane per gram of 

substrate, he explains. This is roughly equivalent to the 

content found in sugar beets in our region.

To expedite the fermentation process, he mixed the 

vinasse with cattle manure. As a result, a blend with 

a 75 to 25 ratio of manure is preferable. “All the 

necessary bacteria for fermentation are present in the 

cattle’s stomach,” Zelaya points out. Consequently, 

fermentation begins immediately, allowing the facility 

to reach maximum yield within just two days.

The microorganisms also work to decompose the toxic 

substances present in the vinasse. In addition, Zelaya 

mixes lime into the bag fermenters to neutralize the 

pH level. What remains is a residue suitable for use 

as fertilizer, as demonstrated by the scientist with 

two groups of young agaves growing on “Tierra de 

Jaguar”. One group was given the organic fertilizer, 

resulting in lush growth. The other had to manage 

without fertilizer and is less than half as robust. His 

doctoral thesis confirms the high nutrient content of 

the “Biol” fertilizer. It is rich in nitrogen, phosphorus, 

and potassium.

Biogas Instead of Firewood 
Zelaya is convinced that biogas could provide a 

sustainable future for Oaxaca. That is why he has set 

the system up himself and established a small startup. 

For that, he purchases a special foil that is delivered 

from the capital Mexico City. From that, he makes the 

Delighted with biogas: Yolanda Santiago (left), Thania Zarate (right) 

from Capotlan and the Biogas installer Edwin Zelaya.

The biogas bag digester at Capotlan holds 

10 m³ of liquid and 5 m³ of gas.






