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Biodigesters function through the process  
of anaerobic digestion where microorganisms 
break down organic material in the absence 
of oxygen. The biological process occurs 
in sealed, oxygen-free chambers and 
typically unfolds in four stages namely: 
hydrolysis, acidogenesis, acetogenesis, and 
methanogenesis (Yue et al., 2010). Through 
these stages, complex organic compounds 
are gradually converted into simpler 
molecules, resulting in the production of 
biogas and digestate. Biogas is a mixture 
primarily composed of methane (CH₄) and 
carbon dioxide (CO₂) which can be used 
for various activities which include cooking, 
heating, and electricity generation. Digestate, 
the nutrient-rich slurry left behind, can be 
used as a natural fertilizer or soil amendment, 

closing the nutrient loop cycle (Chen and 
Neibling, n.d.). Together, these outputs make 
biodigesters a powerful tool for sustainable 
resource management. 

A wide variety of organic materials—referred 
to as feedstock—can be used in biodigesters. 
Common feedstocks include livestock 
manure, food waste, and agricultural residues 
such as corn stalks or straw (Chen and 
Neibling, n.d.). These materials are often 
locally available and abundant, making 
biodigestion an attractive option for farms 
and municipalities aiming to reduce organic 
waste while producing energy.

HOW BIODIGESTERS 
WORK

Biodigesters are systems that break down 
organic waste—such as manure, food scraps, 
and crop residues—through anaerobic 
digestion, producing biogas and nutrient-rich 
digestate as valuable byproducts (Chen and 
Neibling, n.d.). These systems are increasingly 
being adopted in sustainable agriculture and 
waste management due to their ability to 
reduce greenhouse gas emissions, recycle 
nutrients, and generate renewable energy 
in the form of methane-rich biogas (Orzi et 
al., 2010). By turning waste into resources, 
biodigesters contribute significantly to 
a circular economy and environmental 
conservation through nutrient cycling 
(Wiśniewska et al., 2021). 

Despite the many benefits, a common 
concern regarding biodigesters is the bad 
smells associated with their operation. Bad 
odor is a frequent worry for those living in 
close to biodigester sites, and policymakers 
alike, especially when considering large-scale 
or community-based systems (Wiśniewska 
et al., 2021). This paper explores the causes 
of odor in biodigester operations, dispels 
common myths, and highlights effective 
strategies for managing or eliminating 
unpleasant smells associated with anaerobic 
digestion. 

BIODIGESTERS & THE 
ISSUE OF ODOUR
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HOW BIODIGESTERS 
ARE DESIGNED TO 
CONTROL ODOUR

Biodigesters are purposefully engineered  
to contain and control odour, making them 
a cleaner alternative to open-air composting 
or untreated manure storage. These systems 
operate as sealed, oxygen-free (anaerobic) 
environments, which prevents gases from 
escaping during the digestion process.  
This sealed design plays a key role in limiting 
the release of odorous compounds into the 
surrounding air (Manyi-Loh et al., 2013). 

Inside the digester, the biological breakdown 
of organic material is carefully regulated, 
avoiding the uncontrolled decomposition 
that leads to foul smells. Parameters like 
temperature, pH, and retention time are 
monitored and adjusted to maintain stability 
and prevent the formation of excessive 
hydrogen sulfide or other sulphurous 
compounds (Selormey et al., 2021). 

In essence, biodigesters serve as containment 
units during the anaerobic fermentation 
phase. This contrasts with open compost 
piles, manure lagoons, or improperly stored 
organic waste, all of which allow gases to 
escape freely. When properly managed, a 
biodigester is not only an efficient system for 
resource recovery but also a highly effective 
tool for odour reduction. 

WHAT CAUSES  
ODOUR IN ORGANIC 
WASTE SYSTEMS?

Odour in organic waste systems is primarily 
caused by the natural decomposition of 
organic material, which releases gases such as 
ammonia and hydrogen sulfide—both known 
for their strong, unpleasant smells. The extent 
and nature of odour depend largely on the 
type of decomposition process: aerobic (with 
oxygen) or anaerobic (without oxygen) (Chen 
and Neibling, n.d.; Wiśniewska et al., 2021). 

Aerobic digestion, typical of composting, 
produces fewer odorous gases if well-aerated 
but can smell if poorly managed. In contrast, 
anaerobic digestion, like that in biodigesters, 
occurs in enclosed systems and can generate 
odorous gases, but these are usually captured 
and utilized, minimizing release. 

Odour concerns in biodigestion systems 
often occur at specific stages of the process. 
The main culprits include waste storage, 
preparation for fermentation, and digestate 
dewatering—all points where organic material 
is exposed and more likely to emit smells 
(Rincón et al., 2019; Wiśniewska et al., 2021). 
A major source of odour is the feedstock 
itself, such as raw manure or decomposing 
food waste, which produce strong smells 
even before entering the digester. Another 
common source of odour is the digestate,  
the nutrient-rich byproduct of anaerobic 

digestion (Rincón et al., 2019). If not stored  
in covered tanks or lagoons, digestate  
can emit odours due to residual microbial 
activity (Chen and Neibling, n.d.). Stirring  
or agitation of digestate during handling  
can also temporarily release trapped gases. 
During anerobic digestion, additional odours 
can occur from system overloads, imbalanced 
pH, or incorrect temperature control which 
can disrupt microbial activity, leading to 
incomplete digestion and higher emissions  
of odorous compounds (Chen and Neibling, 
n.d.; Rincón et al., 2019; Selormey et al., 2021). 
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A range of strategies can be implemented 
to effectively manage odour in biodigestion 
systems. One of the most important is 
the use of covered storage for digestate, 
preventing exposure to air and the escape 
of smelly gases. Simple coverings, such as 
floating plastic membranes or sealed tanks, 
can significantly reduce emissions (Chen and 
Neibling, n.d.). 

Biofilters, scrubbers, and activated carbon 
systems are commonly installed on ventilation 
or gas exhaust systems. These devices trap or 
chemically neutralize volatile compounds like 
hydrogen sulfide, improving air quality around 
the digester facility. Process optimization, 
including balancing the carbon-to-nitrogen 
(C:N) ratio and maintaining stable operating 
conditions, further minimizes odour formation 
(Barbusiński et al., 2020; Rincón et al., 2019; 
Selormey et al., 2021). 

Best practices include regular maintenance, 
the correct mixing of feedstock, avoiding 
overload, and promptly addressing any leaks 
or abnormalities. 

ODOUR MANAGEMENT 
STRATEGIES

Public concern about odour is one of the 
leading sources of resistance to biodigester 
projects. Even when systems are well-
managed, the fear of unpleasant smells  
can influence community acceptance  
and stall project approvals. 

Community education plays a key role in 
overcoming this challenge. By providing 
clear information, offering site visits, and 
maintaining transparency around operations, 
project developers can build trust and  
dispel misconceptions. 

On the policy side, many countries have 
introduced standards and guidelines for 
odour emissions, often tied to air quality or 
environmental permitting. Monitoring tools, 
such as gas sensors and odour diaries, help 
ensure compliance and provide reassurance 
to nearby residents (Meegoda et al., 2025; 
Wiśniewska et al., 2021). 

Ultimately, addressing community concerns 
and embedding odour management into 
policy frameworks is essential for securing 
the long-term success and social license for 
biodigester initiatives. 

COMMUNITY 
PERCEPTION AND 
POLICY IMPLICATIONS

Concerns about odour from biodigesters  
are valid but can also be overstated. In reality, 
odour is a manageable challenge. Proper 
design, careful feedstock handling, and 
regular maintenance can significantly reduce 
odour nuisances. 

While mitigation strategies are effective, the 
type of organic waste used can inherently 
produce foul smells, impacting surrounding 
communities. It’s the handling, storage, and 
preparation of the feedstock and digestate 
that can generate odours, not the anaerobic 
digestion process itself. These sources can  
be managed to greatly reduce odour issues. 

Ultimately, effective odour control not only 
protects the environment but also fosters 
good relationships with neighbours and the 
broader public. A well-managed biodigester 
is valued not just for its efficiency but for its 
ability to integrate harmoniously with both 
nature and society. 

CONCLUSION
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