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Municipal solid waste with a high biowaste fraction in Kumasi, Ghana (image: sandec)

Biowaste Management:

the key to sustainable municipal

Appropriate management of municipal solid waste is
critical for public health and environmental pro-
tection. With denser settlement patterns, the chal-
lenge and threat becomes more acute. Managing
biowaste with appropriate recycling strategies can
reduce waste amounts by more than 50%, and
create economic opportunities. Value products from
biowaste include soil amendment and fertilizer,
animal feed or a carbon neutral renewable source
of energy. Biowaste management can also act as
driving force for overall waste management when,
for instance, the economic value of biowaste-deri-
ved-products incentivizes waste collection or

the new revenue opportunities enhance financial
sustainability of the waste management system.

The key to success is keeping the biowaste separate
from other waste fractions and selecting appropriate

solid waste management

treatment technologies that respond to market
demand for waste derived value products.

6 points to consider

1. Consider the high amount and threat of municipal
biodegradable waste

2. Assess the current situation and develop a data
baseline

3. Separate waste at source to keep it clean for
successful recycling

4. Select the biowaste recycling technology which
best fits the technical, economic and social
context

5. Support with policy instruments and legislation

6. Ensure transparency and dissemination of lessons

learned
|



Mismanaged waste transfer station in Managua, Nicaragua
(image: sandec)

1. Consider the high amount and threat of municipal
biodegradable waste

“Solid Waste” is any unwanted solid product or mate-
rial generated by people or industrial processes that
has no value for the one who discards it. Waste con-
tains different materials. Most of the solid waste in
low- and middle-income countries consists of organic
waste coming from food and kitchen waste as well as
fruit and vegetable waste. Such biowaste is typically 50
to 70% of all municipal solid waste [1]. Therefore, if
we can safely manage this fraction we can contribute
significantly to an improved solid waste management
system. If not managed appropriately, this biowaste
fraction will attract various animals that transmit dis-
eases, such as flies, rats, or other animals scavenging
the garbage. If collected and disposed at dumpsites, the
biowaste fraction undergoes anaerobic degradation and
generates methane, a greenhouse gas that is 25 times
more potent than carbon dioxide (CO,) thus severely
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Multi-stakeholder situation assessement in Bangalore, India
(image: sandec)

contributing to global warming. For example, one ton
of food waste in a dumpsite emits ~1.9 tons of CO,
comparable to the consumption of 820 litres of petrol®.
In neighbourhoods as well as dumpsites, soil and wa-
ter in contact with waste, become rapidly contaminat-
ed threating soil quality, food safety, as well as surface
and groundwater resource quality. Solid waste littered
into drainage channels will cause blockage, flooding or
stagnant ponds. This can propagate the breeding of
mosquitoes that transmit malaria, dengue, Zika virus,
and yellow fever. Finally yet importantly, indiscrimi-
nately dumped solid waste in a settlement area is un-
appealing. It lowers the attractiveness for economic
activity (e.g. tourism) and lowers the resilience and
self-esteem of communities.

2. Assess the current situation and develop a data
baseline

A waste assessment and monitoring programme helps
establish a baseline of waste generation and composi-
tion and assists in planning appropriate services. You
cannot manage what you do not measure! The cost of
such an assessment is negligible, compared to the total
investment in biowaste management and will be largely
compensated by the savings it generates. Once estab-
lished, the data will help track waste management per-
formance, the associated cost, as well as environmental
and operational savings. In biowaste management, a
special focus must be set on questions such as: who gen-
erates how much and what type of biowaste in your
area? Who are the key stakeholders involved? What in-
stitutional and legal arrangements apply to biowaste
management? What biowaste practices exist (e.g. collec-
tion, recycling)? What customer groups and demands

1 watchmywaste.com.au



Source segregation: Separate bins for different waste fractions
segregated at household level, Surabaya, Indonesia (image: sandec)

exists for specific products derived from biowaste? This
information together with some technical expertise should
enable you to build the business case for your program
and/or project. In parallel, a good forward planning is
necessary, in order to anticipate future developments and
design the system accordingly.

3. Separate waste at source to keep it clean for
successful recycling

Amid a growing threat of climate change and increasing
restrictions on supply of resources, a strategy of circular
economy and low-carbon footprint is an essential ele-
ment of municipal solid waste management. A 3R (re-
duce, reuse and recycle) approach, reduces final waste
disposal volumes and contributes to sustainable cities.
When mixed with other waste, biowaste becomes con-
taminated and more difficult to valorise. It also contami-
nates and lowers the value of “dry recyclable” waste
materials such as metals, paper, glass and textiles.
Therefore, success of all recycling depends critically on
materials being kept separate and clean after waste is
generated. The solution is “household or commercial
segregation” into at least two fractions: 1) organic “wet”
waste and 2) non-organic “dry” waste. Fostering waste
segregation at the level of waste generator requires a dy-
namic and vigorous interaction with community and/or
private sector members to incentivize their participation
and change of behaviour.

4. Select the biowaste recycling technology which best
fits the technical, economic and social context
Regardless of what biowaste treatment technology is
used [2], it is essential to evaluate and understand which
key factors are crucial for durability and sustainability
of this operation. Overall, we can distinguish three dif-
ferent feasibility domains:

Sieving and bagging compost in Valparaiso, Chile (image: sandec)

Typical examples of biowaste processing are (see annex 1):

Technologies/Processes  Products End-Use
Composting [4, 5] Compost Crop production
Windrows
Bins/In-vessel
Vermicomposting Worms Meat/fish production
Compost Other (pharmaceuticals)
Crop production
Black Soldier Fly Larvae Meat /fish production
Processing [7] Residue Crop production
Anaerobic Digestion [6] Biogas Heat Energy
Digestate Electrical Energy
Crop production
Slow Pyrolysis [8] Char Heat Energy

Crop production
Other (active carbon)

1. Technical feasibility: which includes the space and
materials required for construction and operation, the
technical skills and capacity to build and operate the
facility, and the suitability and accessibility of bio-
waste type, quantity and quality.

2. Economic feasibility: comprises the expected capital
and operational costs of a facility, as well as the pos-
sible revenue streams based the value and demand for
the product derived from biowaste recycling.

3. Social feasibility: includes all aspects of community,
and stakeholder social acceptance and support for the
specific biowaste recycling facility and/or its derived
products.

Careful evaluation of these factors will help decide what
type of biowaste treatment technology is most feasible



for implementation. Eawag has developed a manual to
help structure and assist in the process of selecting the
most promising biowaste treatment option for a given
case study: the SOWATT manual: Selecting Organic
Waste Treatment Technologies [3] .

5. Support with policy instruments and legislation

As safe management of biowaste can contribute signifi-
cantly to an overall improved solid waste management
system. Local and national governmental authorities
must ensure that this issue is listed as a high priority
strategic goal and is followed-up on one hand with poli-
cies, policy instruments, regulations and legislation,
and on the other with technology selection support, as
well as financing structure. Direct regulation includes
legislation and its enforcement. It serves to protect com-
mon interests in a society, such as public health and the
environment. For instance, waste generators can be given
the duty and made responsible for waste segregation, or
local authorities are made responsible to “....facilitate
implementation of any appropriate processing for bio-
stabilisation of biodegradable wastes...”. A ‘direct regula-
tion” approach needs monitoring, inspection and enforce-
ment; therefore, a commitment to good and continuous
data management are essential.

Economic policy instruments on the other hand help di-
rect stakeholder behaviours and practices towards bio-
waste management using market-based incentives and
disincentives. For instance by subsidizing compost to in-
crease its competitiveness with regard to the already sub-
sidized chemical fertilizers, or fiscal benefits for compa-
nies engaging in biowaste recycling. Finally, ‘social’
policy instruments, can be supported and implemented
to strengthen the biowaste management approach. These
are based on communication and interaction with stake-
holders, such as awareness raising campaigns to impact
on people’s waste attitudes and behaviours or leading by
example (e.g. using compost in public spaces).

6. Ensure transparency and dissemination of lessons
learned

Biowaste management and recycling needs lessons
learned. Although various projects have been imple-
mented at different scales and with different outcome,
these are seldom documented comprehensively. Avail-
able data, is rarely analysed, and often not even saved
in a form, which allow good analysis. Especially trans-
parent cost-revenue information is key to understand-
ing financial feasibility of the case for future replica-
tion and scaling.
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