
Local Climate Action

Waste Management And Recycling Procedures For Waste

Prof. Dr. N. Kamil SALİHOĞLU
Bursa Uludag University
Faculty of Engineering
Dept. Of Environmental Engineering
December, 2022



Prof. Dr. N.Kamil SALİHOĞLU December, 2022



Figure: Schematic representation of the overall perturbation of the global carbon cycle caused by anthropogenic activities,
averaged globally for the decade 2011–2020. See legends for the corresponding arrows and units. 
The uncertainty in the atmospheric CO2 growth rate is very small (±0.02 GtC yr−1) and is neglected for the figure. 
The anthropogenic perturbation occurs on top of an active carbon cycle, with fluxes and stocks represented in the background and
taken from Canadell et al. (2022) for all numbers, except for the carbon stocks in coasts which is from a literature review of coastal 
marine sediments (Price and Warren, 2016).

Global Carbon Budget 2021
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Distribution of greenhouse gas emissions worldwide in 2019, by sector
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Shares of Turkey’s Greenhouse Gas Emissions in 2017 
(United Nations Framework Convention on Climate ChangeUNFCCC, 2019a)
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https://unfccc.int/sites/default/files/NDC/2022-06/The_INDC_of_TURKEY_v.15.19.30.pdf

Turkey announced at COP27 (2022) an updated Nationally Determined Contribution (NDC), setting 
2038 as an emission peak year.

The new scenario presented as a success translates into increasing today’s greenhouse gas emissions 
by more than 30% until 2030, by not planning to reduce emissions in absollute terms – aka from 
today (https://caneurope.org/turkeys-new-climate-target-does-not-take-the-countrys-2053-net-zero-goal-seriously/)
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Waste is the fourth largest source sector of emissions, accounting for 3% of total 
greenhouse gas emissions in 2017. Most emissions come from combusting fuels 
(77%), followed by agriculture (10%) and industrial processes (8%).
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Greenhouse Gas Emissions in Turkey from Waste (UNFCCC, 2019a)
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The emissions from solid waste disposal are
reduced further by the mandatory installation of
landfill gas recovery at new sites. Changing the
treatment of waste is just one example of how
creating a more circular economy helps to reduce
emissions and fight climate change.

The reduction in emissions from solid waste
disposal follows from an increase in the
recovery of landfill gas and a reduction in the
amount of landfilling. With more waste being
recycled, less of it needs to be landfilled or
incinerated, which contributes to protecting the
climate.

https://ec.europa.eu/eurostat/web/products-eurostat-news/-/DDN-20200123-1Prof. Dr. N.Kamil SALİHOĞLU December, 2022
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World Bank, Decision Maker’s Guides for Solid Waste Management Technologies, 2018.
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AMS-III.AG.: Switching from high carbon intensive grid electricity to low carbon intensive fossil fuel

AMS-III.F. : Avoidance of methane emissions through composting

AMS-III.AO.: Methane recovery through controlled anaerobic digestion

https://cdm.unfccc.int/methodologies/DB/F5U41CTG7ENWK9RSSL5BV1LUPDG76W

AMS-III.E.: Avoidance of methane production from decay of biomass through controlled combustion, 
gasification or mechanical/thermal treatment 
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Greenhouse Gas Emissions from Waste According to IPCC Guidelines (ibid)
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https://cdm.unfccc.int/

The United Nations 
Framework Convention 

on Climate Change
(UNFCCC)

Indicative simplified 
baseline and 
monitoring 

methodologies
for selected small-scale 

CDM project activity 
categories
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Greenhouse Gas Emissions from Waste (%) (European Environment Agency, 2014)

Greenhouse Gas Emissions in Turkey from Waste - 2017 (ktCO2/year) (UNFCCC, 2018)
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System boundaries of landfilling, LFG to energy, composting, MRF and incineration processes.

C. Yaman, Environmental Development 33 (2020)
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C. Yaman, Environmental Development 33 (2020)

• Largest net GHG reduction was through conversion of waste to energy via incineration.

• Plastics should be carefully treated because of their higher GHG potential.

• Composting has resulted in net GHG generation.

• Landfill disposal should be replaced by thermal conversion technologies.

• MRF, LFG to energy and incineration processes have resulted in net GHG savings.Prof. Dr. N.Kamil SALİHOĞLU December, 2022
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Tun and Juchelková, Environmental Engineering Research 2019; 24(4): 618-629.
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Therefore, if the local governments in Myanmar could efficiently cooperate with the public, private
sectors, research institutions and non-government organizations, these achievable similar scenarios
could be implemented for reducing the environmental impacts and increasing the waste resource
recovery in the years to come.

The current waste management sector of Myanmar 
generates approximately 2,000 Gg of CO2-eq per year 
in 2018, trending around 3,350 Gg of CO2-eq per year 
in 2025. 

The Scenario-2 (10% recycling, 10% composting, 65%
landfilling and the currently applied waste-to-energy
power plants) could offer the least environmental
impacts, along with the lowest GHG emissions and the
highest waste resource recovery.

The GHG emissions from
the business-as-usual
waste management
could be reduced by
50% by this scenario
during 2018–2025.
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• Avoiding the use of primary materials for manufacturing through waste avoidance and
material recovery (i.e. the GHG emissions associated with the use of primary materials 
– mostly energy-related – are avoided)

• Producing energy that substitutes or replaces energy derived from fossil fuels (i.e. The
emissions arising from the use of waste as a source of energy are generally lower than
those produced from fossil fuels).

• Storing carbon in landfills (i.e. carbon-rich materials that are largely recalcitrant in
anaerobic landfill conditions, such as plastics and wood) and through application of
compost to soils. 

The waste sector can save or reduce GHG emissions through several activities: 

UNEP, Waste and Climate Change: Global trends and strategy framework, 2010Prof. Dr. N.Kamil SALİHOĞLU December, 2022



Monni et al (2006) projected emissions from the waste sector to 2050, assuming continuation of
current trends in waste management (a business as usual (BAU) scenario). (1 Tg=1 000 000 Ton)

OECD: Organisation for Economic Co-operation and Development, 
EIT : Economies in TransitionProf. Dr. N.Kamil SALİHOĞLU December, 2022



So what is the solution?

“The Greatest Threat to Our Planet Is the Belief That Someone Else Will Save It”.  

Robert Swan OBE
The world's first person to walk to both the North and South Poles.
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Waste prevention and management – European Union Joint Research Center

The waste hierarchy

https://ec.europa.eu/environment/green-growth/waste-prevention-and-management/index_en.htm
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EU Policy, Less waste, more value

The European Green Deal aims to pave the 
way for the EU to become carbon neutral 
by 2050 and to decouple economic growth 
from resource use. The transition to a 
circular economy is a key part of this 
endeavour.

Objectives

Measures that will be introduced 

under the new action plan aim to

•make sustainable products the norm 

in the EU

•empower consumers and public 

buyers

•focus on the sectors that use most 

resources and where the potential for 

circularity is high such as: electronics 

and ICT, batteries and vehicles, 

packaging, plastics, textiles, 

construction and buildings, food, 

water and nutrients

•ensure less waste

•make circularity work for people, 

regions and cities

•lead global efforts on circular 

economy
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İSTAÇ Atık Yakma Tesisi
3000 Ton / Gün Atık 

Yakma kapasitesi

Atık Yakma 
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Sectoral Reference Document on 
Best Environmental Management Practice (BEMP) for the Waste Management Sector, 2020

This Sectoral Reference Document addresses two types of organisations of the waste management sector: waste
management companies (public and private), including companies implementing producer responsibility 
schemes, and waste authorities (public administrations in charge of waste management, mainly at local level). 
— 38.1 — waste collection;
— 38.2 — waste treatment and disposal;
— 38.3 — materials recovery;
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Sectoral Reference Document on Best Environmental Management Practice for the Waste Management Sector, 2020

Strategy BEMPs 
3.2.2. Advanced waste monitoring3.2.1. Cost benchmarking

3.2.3. Pay-as-you-throw 3.2.4. Performance-based waste management contracting
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3.2.5. Awareness-raising

Strategy BEMPs 

3.2.7. Home and community composting
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BEMPs for waste prevention

3.2.8. Local waste
prevention programmes

3.2.9. Schemes fostering the re-use of products 
and the preparation for re-use of waste
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3.2.10. Waste collection strategy

BEMPs for waste collection

3.2.13. Logistic optimisation for waste collection

3.2.14. Low-emission vehicles
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3.2.16. Sorting of co-mingled light packaging 
waste to maximise recycling yields for high-
quality output

BEMPs for waste treatment 

3.2.15. Best use of incentives by 
producer responsibility organisations

BEMPs for extended producer responsibility schemes
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Selection of topics for EU in Green Deal

Local Climate Action Waste Management And Recycling Procedures For Waste
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Sanitary landfills are a mature and proven waste management 
technique. 

Nevertheless, they are still fairly uncommon in low- and some middle-
income countries due to the costs involved in infrastructure and 
operation and inadequate regulatory oversight.

In these areas, it is more common to find uncontrolled or open dumps 
that lack basic environmental controls, putting public health and 
safety at risk.
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COMPOSTING

• Composting on a municipal scale requires segregating the organic waste 
from other waste materials to ensure a high-quality end product. 

• Composting differs from the natural decaying process because levels of oxygen, moisture, 
temperature, nutrients and the chemical environment are monitored and controlled at a facility.
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COMPOSTING
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ANAEROBIC DIGESTION

Anaerobic Digestion is a proven technology that 
has been used for many years to treat animal 
waste and municipal and industrial wastewater. 

More recently, it is being used to convert the 
organic content of municipal solid waste (MSW) 
to useable products. 
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INCINERATION WITH ENERGY RECOVERY

Although incineration technology has matured
over the last few decades, it is still relatively
expensive, and thus primarily used in high-income
countries.

Incineration has been implemented successfully in
jurisdictions with land (or landfill) scarcity, high
technical capacity, significant financial resources,
strong environmental regulations and typically a
low or separated organic waste fraction.

Tanner's Triangle
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World Bank, Decision Maker’s Guides for Solid Waste Management Technologies, 2018.
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PYROLYSIS AND GASIFICATION

Pyrolysis and gasification, two technologies 
referred to as Advanced Thermal Treatment
(ATT) technologies, convert waste primarily 
into a synthetic gas or fuel.

Both ATT technologies burn waste 
in a zero- or low-oxygen 
environment and provide several 
waste management benefits: 
(1) quick and large reduction in 

mass and volume of waste, 
thus prolonging landfill life; 

(2) destruction of toxic 
substances; and 

(3) Energy production.

Capital costs for ATT technologies range between $15-80 million 
for facilities that receive 25-100 kilo-tonnes per annum of MSW.

Operating costs can vary from $3-3.7 million (roughly $35/tonne) 
for a 100,000 tonne/year facility.
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