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Evolution on waste streams  

World population 1990 2000 2010 2023 2050
5,3 bn 6,1 bn 7,0 bn 8,1 bn estim 9,7 bn

2,0 bn t waste estim 3,4 mrd tpy

Income Level Average MSW Generation (kg/cap/day):

Low-Income 0.6 – 1.0

Middle-Income 0.8 – 1.5

High-Income 1.1 – 4.5

• In 2020, 2.24 billion tons of solid waste were produced 
worldwide, which equates to a footprint of 0.79 kilograms per 
person per day. With rapid population growth and urbanization, 
annual waste generation is expected to increase by 73% to 3.88 
billion tons by 2050 1.
• Every year we dump a massive 2.12 billion tons of waste. If all this 
waste was put on trucks they would go around the world 24 times 
40.000 km. This stunning amount of waste is partly because 99 
percent of the stuff we buy is trashed within 6 months.” “ 
www.theworldcounts.com “ 
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http://www.theworldcounts.com/


Evolution on waste treatment  

“Technology is evolving more and more from the primitive to the complicated to the simple.” 
- Antoine de Saint-Exupéry -

Requirements 1990 2000 2010 2023 2050

Bypass – have an 
“approved” 
encapsulated alibi in 
the front and treat 
50.000 tpy still open

“… the best 
composting takes 
place at 52,5°C…

“… the only fully 
encapsulation of a 
plant are tunnel in 
buildings… “… Co2 Equivalents as 

a holistic view - UBA…

“… operational costs 
(energy) vs air 
treatment…

“… Framework 
discussion on EU 
basis…

“… NIMBY…

… open windrow, 
turner…
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Evolution on covering the waste - encapsulation  

Requirements 1990 2000 2010 2023 2050

Input material protection against 

rain, birds, dust, visual 

appearance of waste pile

Geotextiles from agriculture

Tunnel e.g. HerHof (market driver 
in the 90´

Semipermeable and non permeable 

offerings with either non or negative 

or positive aeration

The CO2 equivalent and footprint discussion

PFAS discussion and differentiating 

marketing leads to different 

membrane offerings, pricing

Odor reduction with different 
semipermeable membranes at 
University level

Variety on semipermeable covers  available on the world market
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Evolution on waste “stream”  

Source: Plastic Pollution & Microplastics by Stefanie Bendfeldt on Dribbble

„…An initial estimate of the global input
of plastic waste into the oceans has
calculated an amount of 4.8 to 12.7 
million tons per year. That's the
equivalent of a truckload per minute.

Recent calculations, which include lakes, 
rivers and seas, assume an input of 19 to
23 million tonnes into these
ecosystems…“

Source: www.wwf.de

… that is up to 4-5 truckloads per minute…!
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http://www.wwf.de/
http://www.wwf.de/


Evolution on waste streams  

De.freepick.com

(simple-green-living.com) whale span coast 2018 netzfrauen.com 

Jakarta’s main river, (Plastic Disclosure Project photo)

Without organized MSW 
collection…

Lothar A Deyerling 10.2023



CHALLENGE: 
Waste collection 

Some areas do not have a formal
waste-collection system…

Evolution – get the waste into the loop  
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Odour, 
CH4

LEACHATE
Source: ProfiKomp

Intergeneration
al problem for
the next 300+ 
years?

Evolution on landfilling  

Recycling WTE?
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Evolution – get the waste into the loop  
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Evolution – Landfilling alternatives
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AT4 measurement
Target: for example <10 mg O2/g d.m.

AUT 7, GER 5, POL 10, SLO 10, ISR 10…

Evolution on MSW landfill criterias

Brandenburgische Umweltberichte, Heft 6, Seiten 114-126 (uni-potsdam.de) Lothar A Deyerling 10.2023

https://publishup.uni-potsdam.de/opus4-ubp/frontdoor/deliver/index/docId/282/file/BUB06114.pdf


https://www.constructionspecifier.com/the-circular-
economy/circular-economy_graphic/

Path from Linear to Circular Economy
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https://www.constructionspecifier.com/the-circular-economy/circular-economy_graphic/
https://www.constructionspecifier.com/the-circular-economy/circular-economy_graphic/


Evolution on composting  

Source: www.epa.nsw.gov.au
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http://www.epa.nsw.gov.au/


Evolution on source separation for composting  

Source: Best Practice Municipal Waste Management (umweltbundesamt.de) 2015
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https://www.umweltbundesamt.de/sites/default/files/medien/1410/publikationen/2018-05-30_texte_40-2018-municipal-waste-management_en.pdf


Evolution on source separation for composting  

Source: Best Practice Municipal Waste Management (umweltbundesamt.de) 2015

• Open composting, w/o aeration, turner, windrow, trapezoid
• ASP w/o covers from geotextiles to compost layers in some countries to membranes to pvc covers…
• Tunnel and any kind of building like structure (container, garage, bunker…) by definition closed or encapsulated
• Fermentation
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https://www.umweltbundesamt.de/sites/default/files/medien/1410/publikationen/2018-05-30_texte_40-2018-municipal-waste-management_en.pdf


Source: UBA 39/2015 , Gewitra
2008
ProfiKomp®, Biowaste
Magazine - ProfiKomp (wsg.hu)

Summary: the more controlled, aerated, encapsulated the 
process, the higher beneficial small emission also on the post 
treatment emission factors  - treatment time, energy 
consumption, space, quality…

Thresholds – CO2 equivalent – established technologies  
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http://profikomp-en-wp.wsg.hu/biowaste-magazine/
http://profikomp-en-wp.wsg.hu/biowaste-magazine/


Semipermeable 
membrane technology

Windrow 
Technology

Building, Tunnel 
Technology

Source: UBA
www.kompostanlagen.de
ProfiKomp®, Biowaste Magazine -
ProfiKomp (wsg.hu)

Evolution on thresholds – CO2 equivalent – established 
technologies  

Summary: 
47 kg Co2 equivalents per ton as the industrial average but
12 kg Co2/ton of input material with membrane technology 
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http://www.kompostanlagen.de/
http://profikomp-en-wp.wsg.hu/biowaste-magazine/
http://profikomp-en-wp.wsg.hu/biowaste-magazine/


Evolution on thresholds – CO2 equivalent  

Source: ProfiKomp® Hungary
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http://profikomp-en-wp.wsg.hu/biowaste-magazine/


Evolution on thresholds – CO2 equivalent  

Input material protection against 
rain, birds, dust, visual 
appearance of waste piles

• Geotextiles from agriculture
• Garage system HerHof (market 

driver in the 90´
• Semi permeable membrane
• The “fancy” footprint 

discussion
• Ptfe Membranes and 

alternatives that perform same

EN 13725EN 12619:2013ASTM D6348-3 

From the early 90’                      to

Norms
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Evolution on covers  
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Evolution on composting – copy nature 
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Evolution on composting – copy nature 

Biowaste Magazine - ProfiKomp (wsg.hu)Lothar A Deyerling 10.2023

http://profikomp-en-wp.wsg.hu/biowaste-magazine/


Organic process to CloseTheOrganicLoop
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Organic process to CloseTheOrganicLoop
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“Technology is evolving more and more from the primitive to the complicated to the simple.” 
- Antoine de Saint-Exupéry -
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Evolution to CloseTheOrganicLoop
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Evolution – non stop

Deyerling@CloseTheOrganicLoop.com
+49 176 72 42 50 50 Nagyon köszönöm
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