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This policy brief document was derived from several in-depth analyses
of the management of used tyres in Ghana. Firstly, this concerns the
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Tyres Upcyclers Association - UTUA). Secondly, it concerns the de-
tailed feasibility studies on the use of tyre-derived fuels (TDF) at a
large cement plant in Ghana. Special thanks go to Mr Ed Verhamme
from Alternate Resource Partners (ARP), who carried out both this
preliminary study and the full assessment. Thirdly, the numerous facil-
ities currently working on pyrolysis for the recycling of car tyres were
examined in a separate study under the Sustainable Recycling Indus-
tries programme. All these options were discussed with stakeholders
in numerous policy workshops throughout the project period from
2019 to 2025. This policy brief provides an overview and recommen-
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Executive summary & recommendations

In 2020, the Ghana component of the Swiss Sustainable Recycling Industries (SRI) Program identified
current treatment and final disposal practices of various hazardous fractions including waste tyres. A
typical treatment option of the latter in 2020 was open burning releasing highly toxic substances. Be-
tween 2020-2025, SRI studied several alternative treatment options that promised a better perfor-
mance and outcomes in terms of environmental pollution and human health. This policy brief aims to
summarize the outcomes and recommendations of the activities related to several circularity and final
treatment options of waste tyres in Ghana.

While recommendations at the first stages of a life cycle of a tyre in Ghana are related to an improve-
ment of tyre quality at the point of import, better tyre management and maintenance in the use phase
and suitable storage option in collection, the project very much focused on investigating reuse, recy-
cling and energy recovery option of waste tyres in the cement industry as well as more and more
upcoming pyrolysis facilities.

Serving as a general overarching compass (see section 2) we recommend using the waste hierarchy as
decision making guidance:

= Reuse should be prioritised over recycling
= Recycling should be prioritised over energy recovery
=  Energy recovery should be prioritised over controlled disposal

In Ghana, we investigated upcycling of waste tyres as a form of re-use of the materials (see section
3.4). In terms of recycling, SRI provided technical support for the set-up of a mechanical recycling
plant for waste tyres (see section 3.5) and assessed two types of energy recovery: (1) substitution of
fossil fuels by tyre derived fuels (TDF) (see section 3.6.1) by) and (2) pyrolysis (see section 0).

Based on in-depth scientific studies (Akomeah et al. 2025, Verhamme et al. 2023), one pilot project
and a comprehensive accompanying stakeholder workshop series in Ghana, SRI gives the following
policy recommendation for waste tyre management, upcycling, reuse, pretreatment and final treat-
ment options:

= Set and enforce ambitions quality standards for tyres to be imported into Ghana. This should
relate to new as well as second hand tyres. Already worn tyres should not be allowed to be
imported into Ghana.

= |n cooperation with other stakeholders such as car repair shops, professional tyre refurbish-
ers vulcanising shops etc., start an information campaign on regular rotation and balancing
of tyres as well as air pressure checks. It is not more environmentally friendly but also sup-
ports road safety.

= |Implement and enforce a simple regulation requiring all operators who collect, and store
used tyres to only store them well protected from rain. Such a measure has the potential to
greatly benefit public health by preventing malaria-carrying mosquitoes from breeding in wa-
ter accumulated in in waste tyres.

= Ensure access of mechanical tyre recycling facilities to the Extended Producer Responsibility
(EPR), possible under the Ghana Environment Act (formerly “A-Waste Act 917”).

= Support the implementation of safe energy recovery using waste tyres in cement plants in
Ghana by (1) setting air emission standards based on international best practice (2)



incentivise industry to invest into necessary additional equipment in Ghana (3) require for a
successful and accompanied trial burn to ensure a sustainable process prior to the permit.

As during the last years, the global trend towards pyrolysis of waste tyres and other waste fractions
could also be observed in Ghana, one main focus of the tyre related work was the assessment of the
pyrolysis plants in Ghana (Akomeah 2025). Based on the findings, SRI gives the following policy rec-
ommendations:

= Support the development of technical guidelines on the pyrolysis process,

=  Pyrolysis should always be considered as subordinate solution for waste tyre management.
Therefore, upcycling as well as mechanical recycling is to be given the strategic preference
due to the comparative advantages for both, environmental and human health.

=  Enforce minimum standards and institutional coordination. While technical guidelines shall
serve as best practice benchmark standards to continuously improving the performance of
pyrolysis plants, it is of utmost importance to set clear and non-negotiable minimum stand-
ards on the performance with regards to environmental and human health impacts.

= |Introduce a digital registry and monitoring system for pyrolysis facilities and establish a na-
tional knowledge exchange platform on pyrolysis.

= Reach out to good practice pyrolysis plants and market actors.

Keywords

Sustainable Recycling Industries, end-of-life tyres, upcycling, pre-treatment and treatment, co-pro-
cessing by tyred derived fuels, pyrolysis



1 Starting point

For many years the lack of environmentally friendly recycling of end-of-life tyres has been a major
environmental problem in Ghana. At the beginning of the second phase of the SRI-2 programme, the
amount of waste tyres in Ghana was estimated to sum up to 106,779 — 147,398 tonnes per year (base
year 2019, see Arthur et al. 2020).1

Table 1:  Estimated annual end-of-life tyre generation in Ghana.

Devices in use  Average Tyres per Average lifetime Average lifetime Waste tyre Waste tyre
[1000 units] weight of vehicle [No.] of new tyres [a] of used tyres [a] generation generation
tyres [kg] minimum [t] Maximum [t]
Passenger 715 7 4 3-4 1.5-2 8,759 11,678
cars
Commercial 377 40 6 0.5-0.75 0.75 -1 98,020 135,720
vehicles
Total 106,779 147,398

Source: Arthur et al. (2020)

Tyres typically consist of (1) a basic body which is also called “carcass” and (2) the tread which is also
called “rubber” in Ghana. The carcass usually consists of rubber-coated textile cords consisting of rayon
and nylon, the belt as well as the bead, which is made of steel wires (see Annex 2). Regarding environ-
mental risks and human health, the estimates show (Arthur et al. 2020) that wear and tear of tyres
leads to the generation of microplastics estimated at between 8,726 and 12,263 tonnes per year in
Ghana. Furthermore, there are critical environmental and human health concerns relating to unsuit-
able disposal and recycling practices, particularly with regard to the open burning of end-of-life tyres
to recover the steel cords and beads. Furthermore, end-of-life tyres are often stored outdoors without
a rain cover. This reportedly creates the perfect breeding ground for malaria mosquitoes (Anopheles)
and other infectious mosquitoes, as puddles of water remain in the tyres after rainfall in tropical
Ghana.

L Arthur et al. (2020) Waste tyre management — Baseline study for Ghana, https://www.sustainable-
recycling.org/reports/waste-tyre-management-baseline-study-for-ghana/



https://www.sustainable-recycling.org/reports/waste-tyre-management-baseline-study-for-ghana/
https://www.sustainable-recycling.org/reports/waste-tyre-management-baseline-study-for-ghana/

Figure 2: Environmental and human health risks related to end-of-life tyres in Ghana

Uncovered storage of waste tyres perfect breeding ground for  Open burning of end-of-life tyres in
malaria mosquitoes (Anopheles) and other infectious mosqui-  Ghana
toes

Source: Arthur et al. (2020)

Due to the above-mentioned material composition, open burning lead to emissions of highly hazard-
ous substances such as dioxins, nitrogen oxides, sulphur oxides or dibenzofurans are released. While
this seems to be a classic case of externalising costs to the society, it must be highlighted that these
activities are typically done by the most vulnerable members of society. Arthur et al. (2020) show that
the monetary returns are very, very small (<0.20 €, based year 2020). Hence, the following policy takes
into consideration that it is the livelihood of the highly vulnerable tyre burners that is at stake. There-
fore, their needs are to be considered in particular.

Based on the end-of-life options given in the waste hierarchy (see section 2), SRI studied and partly
implemented more sustainable reuse and recycling options for end-of-life tyres in Ghana such as

=  Upcycling of EoL-tyres to furniture, building materials or other products (see chapter 3.4)
= Set-off of a pre-treatment facility (shredding, see chapter 3.5)

=  Full assessment of substituting fossil fuels by end-of-life-tyres in the local cement industry
(see chapter 3.6.1)

= Assessment of pyrolysis practices in Ghana (see chapter 0)

Chapter Error! Reference source not found. summarizes the outcomes of the studies as well as pol-
icy recommendations of each point.

2 Circularity options for end-of-life tyres

The Ghana component of the Swiss Sustainable Recycling Industries (SRI) program identified the fol-
lowing life cycle as with regards to pathways towards a more sustainable reuse and recycling of tyres
in Ghana (Arthur et al. 2020). Open burning as described in the previous chapter is not considered due
to its critical impacts on both, human health and the environment.



As a general compass, SRI highlights that when considering end-of-life policies and recycling options,
the waste hierarchy must be considered.

Figure 5: Waste hierarchy as general compass
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Source: Oeko-Institut

The waste hierarchy basically means that the principle of waste prevention (e.g. through life-time ex-
tension) is primarily preferred to all other options. Furthermore, the second-best option is re-use fol-
lowed by recycling options, material and energy recovery. Only, if no other option can be realised in
the first place, safe and suitable disposal is a last option.

In the following, the following relevant stages of the life cycle and end-of-life management of tyres in
Ghana is assessed: (a) import of new tyres, (b) the use of tyres to (c) collection of end-of-life tyres, (d)
upcycling options, (e) mechanical recycling, (f) energy recovery, in particular substitution of fossil fuels
in the cement industry and pyrolysis.

The technical options for end-of-life tyre management are limited in terms of a closed loop. This is
because the tyres contain sulphur, which makes closed loop recycling impossible. However, SRI rec-
ommends following a cascade principle implying that waste volumes should first be channelled to re-
use (upcycling). However, as it can be expected that re-use is limited in light of the above-mentioned
waste tyre volumes, mechanical recycling should follow. If these steps cannot absorb all waste tyres,
mechanical recycling is the next preferred option. As also mechanical recycling is not expected to solve
the tyre waste issue, energy recovery or pyrolysis could be considered as downstream options, but
only if they follow international environmental standards. Open burning of waste tyres must be pre-
vented at all costs.



3 Policy recommendations

3.1 Import

By 2025, car and truck tyres are not produced in Ghana. Therefore, they have to be imported from
other countries where tyres are produced. Besides new tyres, Ghana also imports used second hand
tyres as part of imported cars or trucks or even directly. While the waste hierarchy implies that a long
use of products is desirable, like for other waste types such as e-waste or batteries, Ghana lacks a
mature sustainable recycling industry for collection and treatment. In practice, this leads to consider-
able amounts of pollution and human health risks of sub-standards treatment. As furthermore given
by the waste hierarchy, prevention of waste is the first key aspect to tackle this problem. The mate-
rial composition and quality of a tyre have significant impact on its lifetime and therefore waste gen-
eration. Prevention could therefore be implemented by high-quality standards for new tyres. How-
ever, as Ghana lacks a tyre production industry itself, quality standards would have to be stated and
enforced at the import stage.

Recommendation 1: Set and enforce ambitions quality standards for tyres to be imported into
Ghana. This should relate to new as well as second hand tyres. Already worn tyres should not be al-
lowed to be imported into Ghana.

3.2 Use

A relevant second aspect to prevent tyres from becoming waste before the potential end of their
technical lifetimes is related to the appropriate use. Rotating and balancing tyres every 4,000 miles
and keeping tyres at their recommended air pressure levels prolongs the lifetime (WORLD WASTE
STAFF 1999).

Recommendation 2: In cooperation with other stakeholders such as car repair shops, professional
tyre refurbishes, vulcanising shops etc., start an information campaign on regular rotation and bal-
ancing of tyres as well as air pressure checks. This is not more environmentally friendly but supports
road safety.

3.3 Collection

Currently, waste tyre collection is carried out by (1) vulcanising shops refurbishing tyres next to road-
sides, (2) informal collection from dump sites, (3) direct informal collection of already defect tyres
from importers, and (4) collection from institutions by treatment facilities by B2B contracts.

Independ of the type of collection, one of the most important human health aspects of tyre collec-
tion is the intermediate storage of the tyres. In many cases, tyres are stored or temporarily stored
outdoors without any covering. As rainfall is very common in Ghana's tropical climate, especially in
the rainy season, water often remains in old tyres. These provide the perfect breeding ground for
malaria mosquitoes.

Recommendation 3: Implement and enforce a simple regulation requiring all operators who collect
and store used tyres to cover them properly so that they are rainproof. Such a measure has the po-
tential to greatly benefit public health by preventing malaria-carrying mosquitoes from breeding un-
controllably.



3.4 Upcycling

While other end-of-life options for waste tyres might not yet be fully developed, Ghana is home to a
vibrant upcycling sector for end-of-life tyres. The products developed range from building materials
for fences and walls to numerous pieces of furniture such as chairs and tables, and even complex
playground equipment for children. The Sustainable Recycling Industries (SRI) project initiated the
foundation of an umbrella organisation for all tyre upcycling companies in Ghana “Used Tyres Upcy-
cling Association”, in short UTUA.

Figure 4: Examples of upcycling of waste tyres to furniture and playground equipment, official logo of UTUA
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Source: UTUA (2024)

Even though the upcycling sector can only absorb a niche portion of the large number of used tyres
in terms of volume, its business model is highly desirable from the perspective of a sustainable circu-
lar economy due to its high position in the waste hierarchy.

Recommendation 4: Ensure access of UTUA to the system of Extended Producer Responsibility (EPR),
possible under the Ghana Environment Act (formerly “A-Waste Act 917”).

3.5 Mechanical recycling

Basically, mechanical recycling of waste tyres is a process in which tyres are mechanically shredded
to recover both, the steel and the rubber they contain (compare Annex 2). The fact that materials
can be recovered in this way means that this process meets the general criteria for recycling. While
steel is returned to the steel industry as a secondary raw material, rubber can be used to make soft
mats for various applications, such as tiles, playground surface or sports fields.

Firstly, mechanical recycling of tyres means that are shredded into smaller pieces. This is typically
done by using a shredding plant. At the start of the SRI Ghana project, there was no such plant in the
entire country. In the course of the project, SRI provided technical support to a company, IRECOP
Ltd., to bring such a facility into operation properly. Specifically, an expert from Nigeria who had pre-
viously operated such a facility in Nigeria was brought in to assist with the construction of the plant.
The focus was on technical advice, for example on aspects of used tyre procurement and quality.

Figure 5: Picture of the new waste tyre shredding plant at IRECOP Ltd., Ghana



Source: IRECOP Ltd. (2024)

However, it must be stated, that the difficulties of operating a shredding plant are very much related
to financial instead of technical issues. The technical and financial advantage of mechanical recycling
over open burning is that both, rubber and steel can be recovered. However, the industry is faced
with a relatively low demand and prices for the process outputs. The other cost challenge is collec-
tion. Public authorities could support by channelling waste tyres directly to the facility (e.g. from own
government car and/or lorry fleets). Also, mechanical recycling facilities can enter into contractual
agreements with private stakeholders taking over used tyres on a B2B scale.

Recommendation 5: Support mechanical recycling by entering into contractual agreements between
public entities and recycling facilities to directly channel waste tyres to this waste stream.

3.6 Energy recovery

3.6.1 Substitution fossil fuels by tyre derived fuels (TDF) in cement plants?

In many countries such as Switzerland, Germany or the USA, end-of-life tyres are used as refuse de-
rived fuel (RDF) in cement production. The main advantage of this practice is that cement facilities
can make use of the caloric value of used tyres by substituting other fossil fuels such as coal for in-
stance. Depending on the design of a cement kiln, a share of 10-15 % of fossil fuels can be substi-
tuted by waste tyres as refuse derived fuels. The main environmental advantage of such a practice is
that temperatures in cement kilns are sufficiently high to destroy all potentially hazardous com-
pounds resulting from waste tyre treatment.

2 Some literature refers to the wording “co-processing” which could imply that the process is related
to recycling. However, as the substitution of fossil fuels by TDF leads to a loss of the materials, it is
clearly allocated under energy recovery in line with most standard definitions (UNEP, EU taxonomy,
ISO frameworks).



The SRI project successfully assessed one of Ghana’s two cement kilns if it was able to be upgraded
to implement energy recovery of TDF in a cement kiln in Ghana (Verhamme et al. 2023, un-
published). The full assessment showed that with some additional investments into the existing ce-
ment facility, it could pe upgraded to a level that it was able to safely operate energy recovery of
waste tyres (and also e-waste plastics).

Recommendation 6: Enable implementation of safe energy recovery of waste tyres by the cement
industry in Ghana by (1) setting air emission standards based on international best practice (2) incen-
tivise industry to invest into necessary additional equipment and (3) require for a successful and ac-
companied trial burn to ensure a sustainable process.

Technically relevant details of the study are summarised in Annex Error! Reference source not
found..

3.6.2 Pyrolysis

Pyrolysis is the process of heating up organic matter in an oxygen-free environment. During this pro-
cess, the organic matter is thermally decomposed into pyrolysis char, oil and gas. The production ra-
tio of these products depends on the composition of the input material, as well as the process pa-
rameters, such as the temperature range (Akomeah et al. 2025).

The pyrolysis of end-of-life tyres and mixed WEEE plastics is often considered a promising method of
treating large volumes of waste in an environmentally sound and economically viable manner. There-
fore, the SRI project conducted (1) a theoretical evaluation of opportunities and risks associated with
pyrolysis of waste tyres and WEEE plastics, and (2) an assessment of the current situation in Ghana
and its pyrolysis facilities via field visits (Akomeah et al. 2025)

The analysis concludes that pyrolysis is an environmentally sound and economically viable way to treat
end-of-life tyres and mixed WEEE plastics in state-of-the-art centralised installations and under the
right economic conditions as high oil prices. Nevertheless, pyrolysis is a complex process that requires
precise control, as well as appropriate off-gas treatment and refining of the pyrolytic products.

In Ghana, there are approximately 20 operational pyrolysis facilities, of which 9 could be visited during
the project duration. It is estimated that currently around 61,000 tons of waste tyres are used as py-
rolysis feedstock, whereas WEEE plastics are not used at the moment. As most pyrolysis facilities are
operating below their installed capacities, the potential for treated volumes might even be around
86,000 tonnes per year.

In summary, the assessed pyrolysis facilities operate with substandard infrastructure, resulting in un-
controlled toxic emissions and inefficient energy use. The visited facilities focus on the production of
pyrolysis oil as diesel substitute. As it is often sold without proper refining or product information, this
practice leads to uncontrolled emissions and poses risks such as fire hazards and engine damage. The-
oretically pyrolysis oil can be used in industrial processes without prior refining, if the relevant emis-
sion controls are in place. However, it is doubtful that the emission control systems of many industrial
plants in Ghana can meet these requirements. Even under optimal conditions, the total energy balance
of pyrolysis is worse than that of other energy recovery processes, such as in cement kilns. In the Gha-
naian facilities visited, the energy balance is expected to be even worse, as a part of the produced
pyrolysis gas is not utilized, but instead flared.

Current business models rely on low-tech, low-cost pyrolysis processes, and necessary facility up-
grades or a decrease in the price of crude oil would result in negative overall economic performance
for pyrolysis plants. Overall, pyrolysis in Ghana is a high-risk, low-yield treatment option with negative
environmental performance in its present form.

The following practical, context-sensitive interventions are proposed to address these issues:









Annexes

1 An integrated policy approach for energy
recovery of waste tyres in the cement in-
dustry

The following stepwise policy approach follows the guiding principles for pretreatment and the energy
recovery process by Holcim® and GIZ GmbH (Hinkel et al. 2020) In this Annex, the most important key
questions to the needs of Ghana are summarized. Hinkel et al (2020) use the term co-processing while
SRI uses the term energy recovery.

Step 1: Legal and Institutional Framework

The key question of the first step is to clarify whether co-processing is permitted by Ghanaian law. As
by today, co-processing of alternative fuels such as tyre derived fuels (TDF) has not been imple-
mented in Ghana, the issue has not been addressed by legislation or related technical guidelines.

Key question: Is co-processing of TDF legally permitted in Ghana?

Legal & Institutional = Compliance with all relevant laws and regulations has to be assured.

Framewaork (I) * Pre- and co-processing shall be in line with relevant international agreements
(e.g. Basel and Stockholm Conventions).

- Effective monitoring by an qualified environmental regulator, that has sufficient

ﬁ" institutional capacity shall be ensured.
e = Country-specific requirements and needs shall be reflected in regulations and
procadures,

= If a local legal framewiork for pre- and co-processing is not existent and for
inconsistent, international best practices shall be applied and build-up of the
required capacity as well as the set-up of institutional arrangements ensured.

Figure 2: Summary of legal and institutional implementation principles of the GlZ-LafargeHolcim-FHNW Guidelines on
pre- and co-processing of waste in cement production (2020) (Hinkel et al. 2020)

Subsequently, the legal implications for the responsible authorities such as Ghana Environment Pro-
tection Agency (EPA) and Ghana Standards Authority are the following:

= As currently, the legal classification of co-processing in Ghana in unclear, clarification is
needed if co-processing is formally allowed in Ghana

3 Holcim is one of the biggest cement manufactures in the world.
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= |f co-processing shall be legally permitted, this has direct implications on emission monitor-
ing regulations (see step 2) as well as the current permit of Savannah Diamond Ltd.

Generally, the project team recommends that relevant international agreements such as the Basel
and Stockholm Conventions are complied with. Furthermore, the points illustrated in Figure 1 must
be considered. Finally, key questions of emission monitoring are covered by step 2.

Step 2: Environment

One of the most important questions for sustainable and safe co-processing of TDF in cement facili-
ties is the assurance that the emissions to the air are adequately and continuously monitored. In a
nutshell this means that the Emission Monitoring System (EMS) needs to work properly and is regu-
larly verified. As the emissions need to be monitored continuously a so-called Continuous Emission
Monitoring System (CEMS) needs to be installed. This is also a pre-condition for the performance test
that needs to be carried out ...

Key question: Are emissions to the air adequately controlled (functioning and verified continuous
emission monitoring system, EMS).

Enviranment (11} = #dditional emissions and other negative effects on the environment
from pre- and co-processing shall be prevented or kept at minimum.
= Emissions to air and water from co-processing shall not be higher than
z from cement production without co-processing.
= The cement products [concrete, mortar) shall not be used as a sink for
potentially toxic elements (e.g. heavy metals).

Figure 3: Summary of environmental principles of the GlZ-LafargeHolcim-FHNW Guidelines on pre- and co-pro-
cessing of waste in cement production (2020) (Hinkel et al. 2020)

Relevant emission standards very carefully studied and compared.

Table 1: Comparison of requirements in EU, Ghana incl. monitoring® (European Commission 2010), (UNEP 2011)

Component Limit Values in Europe Limit Values in Monitorin
P (End 2021) Ghana g
30 50

] g

Monitored

Nitrogen Oxides 3 .
(NOx) mg/m 500 (note 1) 200 Monitored
Sulfur Dioxide (SO,) mg i 50 (note 2) 200 Monitored

Inorganic chlorine

3
compounds (HCl) mg/m 10 (note 3) 60
Gaseous inorganic
fluorine compounds mg/m’ 1 (note 3) 4

(HF)

Gaseous organic o
compoundsg(TOC) mg/m’ 10 (note 4) No Limit

f:gcr)lion Monoxide i Authority (note 5) 100 Monitored

4 Limit values in Europe: EU limits can be found in (European Commission 2010)/ Review of Ghana
emission limits and Emission Limits for Cement Plants in Germany, Austria, and Switzerland.
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mg/m’ No Limit No limit

mg/m’ 0.05 (note 6) 0.03
mg/m3 0.05 No limit
mg/m3 0.5 0.50
ng/m’ 0.1 (note 7) No limit

Notes:

Nitrogen oxides (NOx) = nitrogen monoxide (NO) + nitrogen dioxide (NO2), expressed as nitrogen
dioxide (NO2).

The competent authority may grant derogations for emission limit values set in cases where SO2

do not result from the co-incineration of waste

If the authority orders a continuous measurement, otherwise these compounds are controlled in
so-called “control measurements”, mostly once per year.

The competent authority may grant derogations for emission limit values set in cases where TOC
do not result from the co-incineration of waste.

The competent authority may set emission limit values for CO.

The type of measurement (continuous or control measurement) is not prescribed. Only Germany
requires continuous measurement of this component.

Emissions of polychlorinated dibenzo-p-dioxins (dioxins) and dibenzofurans (furans), are calculated
as the sum of the toxicity equivalents according to EN 1948-1 (Stationary source emissions - Deter-
mination of the mass concentration of PCDDs/PCDFs and dioxin-like PCBs - Part 1: Sampling of
PCDDs/PCDFs)

Step 3: Operation & Quality Control

Regarding operation and quality, the following points need to be considered (Hinkel et al. 2020).

Operation & Quality « Only appropriate waste streams shall be selected. These shall be pre-processed
Contral (III) to ensure quality control, proper handling and stable kiln operation during
CO-processing.
» Companies engaged in pre- and co-processing must be qualified. They shall
ensure continuous control and monitoring of inputs and relevant parameters
Q of their preduction processes.
= The quality of the cement products {concrete, mortar) remain unchanged.

o

-/ o

Figure 4: Summary of the operation & quality control of the GlZ-LafargeHolcim-FHNW Guidelines on pre- and co-
processing of waste in cement production (2020) (Hinkel et al. 2020)

Step 4: Health & safety

Regarding health and safety, the following points need to be considered (Hinkel et al. 2020).




Health & Safety (IV) - Companies active in pre- and co-processing shall establish appropriate risk
controls to provide healthy and safe working conditions for employees and

contractors.
(@ « Companies shall have good safety compliance records as well as personnel,
processes, and systems committed to protecting health and safety in place.

Figure 5: Summary of the health & safety points of the GlZ-LafargeHolcim-FHNW Guidelines on pre- and co-pro-
cessing of waste in cement production (2020) (Hinkel et al. 2020)

Step 5: Inclusivity and engagement

Regarding inclusivity and engagement, the following points need to be considered (Hinkel et al.
2020).

Inclusivity and » Companies active in pre- and co-processing shall engage regularly and communicate
Engagement (V) transparently with the public, relevant authorities and other stakeholders.
» Country-specific and local needs as well as different cultural contexts shall be taken
into account when implementing pre- and co-processing.
i » Companies engaged in pre- and co-processing shall consult and collaborate with
U(_) actors in the existing local waste management value chain, including informal

C'-

waste workers.

Figure 6: Summary of the inclusivity and engagement points of the GIZ-LafargeHolcim-FHNW Guidelines on pre-
and co-processing of waste in cement production (2020) (Hinkel et al. 2020)

Step 6: Business model sustainability

Regarding business model sustainability, the following points need to be considered (Hinkel et al.
2020):

Economic & Financial + Pre- and Co-processing projects shall be based on a financially sustainable business
(VI) model, which brings value to all involved stakeholders and local communities.
+ Financing mechanisms shall be in place to ensure that interventions have financing
covered in the medium to long term.

Sul

Figure 7: Summary of the business model sustainability points of the GlZ-LafargeHolcim-FHNW Guidelines on
pre- and co-processing of waste in cement production (2020) (Hinkel et al. 2020)

Step 7: Implementation

Regarding implementation, the following points need to be considered (Hinkel et al. 2020):
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Implementation (VII) - Monitoring and auditing systems need to be in place to enable successful
implementation.
» Capacity building and training at all levels is essential.
-
-

Figure 8: Summary of the implementation relevant points of the GlZ-LafargeHolcim-FHNW Guidelines on pre-
and co-processing of waste in cement production (2020) (Hinkel et al. 2020)

For Ghana this means:

Compliance with Basel and Stockholm Conventions (UNEP 2011);

Co-processing as waste treatment (including destruction) included in national waste man-
agement legislation.

Regular stakeholder dialogues with local community and authorities for responding to com-
ments and complaints; stakeholders, especially government agencies need to address local
political and community concerns.

An approved Environmental Impact Assessment and all necessary national/local licenses
meeting international standards.

An approved location, technical infrastructure and processing equipment.
Reliable power and water supply;

Adequate air pollution control devices (APPCD) and continuous emission monitoring ensur-
ing compliance with regulation and permits

Exit gas conditioning/cooling and low temperatures in the APCD to avoid dioxin and furan
formation

Clear management and organisational structure with unambiguous responsibilities, reporting
lines and feedback mechanism
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2 Technical design of a tyre

Figure 9: Content of an end-of-life tyre

Belt (textile/ steel cords)

Tread (rubber)

Carcass

\ Bead (steel)

Source: Arthur et al. (2020)
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3 Generation of microplastics from end-of-
life tyres in Ghana

Generation of microplastics from end-of-life tyres in Ghana

Type of tyre (Type of Devices in use |Average Tyres per |Average Microplastic Microplastic

vehicle [1000 units] |weight of |vehicle lifetime of new |generation generation
wear and [No.] tyres [a] minimum [ t] maximum [t]
tear [kg/a]

New Passenger car 179 1 4 3-4 179 238
Commercial 94 5 0.5-0.75 3,770 5,655
vehicle

Used Passenger car 536 0.5 4 15-2 536 715
Commercial 283 2.5 6 0.75-1 4,241 5,655
vehicle

Total 8,726 12,263

Source: Arthur et al. (2020).

4 Technical details of necessary steps for en-
ergy recovery by waste tyres in Ghana’s
cement industry

Regarding the emissions of a cement plant making use of waste tyres as an alternative fuel, a plant
shall follow the current version of the technical guidelines for environmentally sound co-processing
of hazardous waste as alternative fuels and raw materials for use in cement kilns conform to deci-
sions VIII/17, IX/17 and BC-10/8 of the Conference of the Parties to the Basel Convention on the Con-
trol of Transboundary Movement of Hazardous Wastes and Their Disposal and decision OEWG-VII/9
of the open-ended Working Group of the Basel Convention, as ratified in 2003 by the Ghana authori-
ties. (source)These guidelines are recorded in the UNEP Basel Convention Technical Guidelines on
Environmentally Sound Co-processing of Hazardous Waste in Cement Kilns (UNEP 2011).

An assessment of the Buipe cement plant, located in the Northern Region of Ghana and owned by M/S
Savanna Diamond Company Limited showed that this cement plant could potentially be capable of co-
processing (hazardous) waste and Refuse Derived Fuel (RDF)/ Solid Recovered Fuel (SRF) in an envi-
ronmental sound manner, although adjustments (such as AFR feeding systems) will be required to
enable co-processing according to international guidelines and standards (UNEP Basel Convention
Technical Guidelines on Environmentally Sound Co-processing of Hazardous Waste in Cement Kilns,
Directives on the European Parliament on Industrial Emissions) (UNEP 2011).
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In order to identify required adjustments and changes and their potential investments a detailed co-
processing suitability assessment (full assessment) has been executed for Tyre Derived Fuel (TDF, being
tyre shreds size 50x50 mm), and WEEE-plastics waste. Additionally, field visit has been executed. The
gathered data and field visit results followed by a kiln process evaluation were used to do an overall
evaluation of the state of the cement plant organization and operation and its TDF and WEEE-plastics
waste co-processing capability. Based on this, the necessary upgrades must refer to (1) an additional
feed in point, (2) update of the Continuous Emission Monitoring System (CEMS) and (3) successful
certified trial burn showing that the process would be safe in terms of huma health an environment.
A complete policy roadmap for the adaption of the cement kiln is summarized under Annex 1.

5 Bibliography

Akomeah, D; Bill, A.; Hilbert, |.; Amponsah, T. Arthur, E.; Atiemo, S.; Joe, K.; Manegyela Faanuba, E.;
Marmy, Manhart, A. (2025) Pyrolysis, Potential for waste tyre and WEEE plastic processing in
Ghana, forthcoming.

Arthur, E.; Hilbert, I.; Ocran, P.K.; Dorfiah, P.; Kyere, V. N. (2020) Waste tyre management — Base-
line study for Ghana, ISBN: 978-3-906177-27-4; Online available at https://www.sustainable-recy-
cling.org/wp-content/uploads/2025/03/2020 Waste-tyre-management-Baseline-study-

Ghana Arthur.pdf, last accessed on 29 July 2025.

European Commission (2010): DIRECTIVE 2010/75/EU OF THE EUROPEAN PARLIAMENT AND OF THE
COUNCIL of 24 November 2010 on industrial emissions (integrated pollution prevention and con-
trol) (Recast). Online available at https://eur-lex.europa.eu/legal-con-
tent/EN/TXT/PDF/?uri=CELEX:32010L0075, last accessed on 14 Jul 2025.

Hinkel, M.; Hinchliffe, D.; Mutz, D.; Blume, S.; Hengevoss, S. (2020): Guidelines on Pre- and Co-pro-
cessing of Waste in Cement Production, Use of waste as alternative fuel and raw material (2. edi-
tion). LaFrargeHolcim & GIZ. Online available at https://www.giz.de/en/downloads/giz-
2020_en_guidelines-pre-coprocessing.pdf, last accessed on 14 Jul 2025.

UNEP (2011): Technical guidelines on the environmentally sound co-processing of hazardous wastes
in cement kilns: as adopted by the 10th meeting of the Conference of the Parties to the Basel
Convention on the Control of Transboundary Movements of Hazardous Wastes and their Disposal
(decision BC-10/8), UNEP/SBC/2012/6. Cartagena, Colombia. Online available at https://digitalli-
brary.un.org/record/737419?v=pdf, last accessed on 14 Jul 2025.

14


https://www.sustainable-recycling.org/wp-content/uploads/2025/03/2020_Waste-tyre-management-Baseline-study-Ghana_Arthur.pdf
https://www.sustainable-recycling.org/wp-content/uploads/2025/03/2020_Waste-tyre-management-Baseline-study-Ghana_Arthur.pdf
https://www.sustainable-recycling.org/wp-content/uploads/2025/03/2020_Waste-tyre-management-Baseline-study-Ghana_Arthur.pdf

