
Feasibility Study on introducing a hybrid GHG Reduction 
Technology for the Cement Sector Using Green Climate 
Fund (GCF) in South Africa

Dr Dhiraj Rama
Presentation to Regional Technical Expert Meeting on efficiency in industry

Nairobi
13 April 2018

Technical support:

UNFCCC-Climate Technology Centre and Network (CTCN)) Technology Assistance project



CONTENTS

1. Introduction

2. South African cement sectors GHG emissions profile

3. WHR-MCCU implementation feasibility study

4. WHR-MCCU technology

5. Results: GHG mitigation potential

6. South African emissions pathway analysis: Department of Environment 2017

7. WHR-MCCU implementation in South Africa: Enablers and Challenges

• Marketability of the products

• Cost implications/viability

• Financial assistance

8. Recommendations

9. Conclusion



1. INTRODUCTION:  Who is the ACMP?

The ACMP acts as an umbrella body for six South African clinker and 

cementitious material producer companies, specifically guiding and

representing their interests in the fields of

 environmental stewardship,

 health and safety practices, and

 community and stakeholder interaction

All members produce cement in compliance SABS standards

The ACMP’s member companies include:

❖AfriSam: www.afrisam.com
❖Lafarge South Africa:www.lafargeholcim.com
❖NPC-: www.npc.com
❖Pretoria Portland Cement Company Ltd: www.ppc.co.za
❖Sephaku: www.sephakucement.co.za



ACMP- Communication partner of the WBCSD-CSI
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Climate transparency 2017: Brown to Green: the G20 transition to a low-carbon economy,

Climate Transparency, c/o Humboldt-Viadrina Governance Platform, Berlin, Germany, 

www.climate-transparency.org.  www.climate-transparency.org/20-climate-performance/g20report2

http://www.climate-transparency.org
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Neil Brown& Richard Hasson.  Electus Fund managers. Quartely strategy Note. October 2017. 
http://www.electus.co.za/media/88880/electus_quarterly_strategy_note_october_16.pdf
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2. GHG emissions profile: COMMITMENT TO APPROPRIATE RESPONSE TO 

CLIMATE CHANGE

The cement sector has over the past years proactively addressed climate change 

concern as can be noted in Figure 1 below 

ACMP members fully committed to responding to impacts posed by climate change.



“Getting The Numbers Right” (GNR) report for 2014: The Cement Sustainability Initiative (CSI) 

Global data 1990 2012 2013 2014

% Clinker in cement % 83 74.7 74.7 74.5

Note: WBCSD Roadmap target for 2020:  74%:  SOUTH AFRICA AT 72% IN 2016
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➢ Extenders such fly ash and slag
➢ Improved milling and blending practices

http://wbcsdcement.us4.list-manage2.com/track/click?u=e7706c238159b512b99977e40&id=f05e374f43&e=5bab5929f1
http://wbcsdcement.us4.list-manage.com/track/click?u=e7706c238159b512b99977e40&id=9bedea3bdd&e=5bab5929f1


Climate transparency 2017: Brown to Green: the G20 transition to a low-carbon economy,

Climate Transparency, c/o Humboldt-Viadrina Governance Platform, Berlin, Germany, 

www.climate-transparency.org.  www.climate-transparency.org/20-climate-performance/g20report2
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3. Feasibility Study on Introducing a Hybrid GHG 

Reduction Technology for the Cement Sector
• 2016 ACMP applied via NDE TO UNFCCC-Climate Technology Centre and Network (CTCN) for 

technical assistance

• CTCN approved the project and appointed RITE to support ACMP

• RITE: Research Institute of Innovative Technology for the Earth 

• R&D of industrial technologies that contribute to the conservation of the global environment 

and progress of the world economy

• Based in Japan

• ACMPs experience on the application process:

• ACMP members appreciates the support of  the submitted proposal

• CTCN application process

• ACMP applied to CTCN via South Africa’s NDE

• CTCN appointed the  Service Provider

• The Service Provider informed ACMP of their appointment

• Recommendation

• Communication from CTCN:

• Acknowledgement process

• Application outcome:  approval/rejection

• Confirmation of the Service Provider appointed

• Value of project

• Confidentiality status of reports
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Carbon mineralisation



5. RESULTS:

MITIGATION POTENTIAL: WHR



5. RESULTS: MITIGATION POTENTIAL

WHR: AIR WOULD BE PREFERED



6. ALTERNATIVE GREENHOUSE GAS EMISSION PATHWAYS FOR SOUTH AFRICA

DEPARTMENT OF ENVIRONMENTAL AFFAIRS. DRAFT 9 MARCH 2018

PREPARED BY THE GREEN HOUSE AND DNA ECONOMICS)



INDUSTRY SECTOR GHG
• Industry sector account for 8.1% of South Africa‘s total emissions 

(DEA, 2014a, p. 37).

• The national net annual cost (NAC) for South Africa is estimated at R 40 

billion/year for the year 2020

Note: Largest share by energy sector followed by small proportion in the industry sector

South Africa’s Third National Communication under the United Nations Framework Convention on Climate 
Change. Department of Environmental Affairs. 2017. Pretoria. March 2017 



INDUSTRY SECTOR:

The national net annual cost (NAC) for Industry
South Africa’s Third National Communication under the United Nations Framework Convention on Climate 

Change. Department of Environmental Affairs. 2017. Pretoria. March 2017 

Note:
Cost for the implementation of technologies increases significantly with time. 

In 2050, investments in the cement production subsector are estimated to displace the ferroalloys production subsector 
from its position in the top three highest NACs in both 2020 and 2030





WHR-MCCU implementation in South Africa:

COST IMPLICATIONS/VIABILTY

• WHR installation

• Current initial investment costs for WHR prohibitive

• Renewable energy costs dropping (possible consequence: WHR may thus not 

be competitive)

• Recommendation: Financial assistance and incentives/subsidies to 

implement

• MCCU installation

• Concrete  sludge from centrifugal moulding is not available in RSA

• RITE assessed possible ways of generating carbonates using recycled fine 

aggregates from demolished concrete

• Considered identification of other waste streams containing calcium and 

magnesium compounds

• Low carbon cements in future will decrease availability of effective calcium in 

concrete waste

• By Products from MCC

• Require further assessments for acceptance

• Project only feasible if the by-products can be sold at a high price

• Further marketing of by products must be a priority to support the introduction of 

the MCCU technology



WHR-MCCU implementation in South Africa:

FINANCIAL ASSISTANCE

• Potential GHG  reduction of 7.5-7.7% possible in RSA

• GCF support may be appropriate

• Supports SDG goals:

• #13: reduce GHG

• #9: innovation

• # 12: responsible consumption



8. Recommendation 1

BENCH SCALE MCCU REACTOR:

ASSESS THE COST EFFICIENCY OF THE TECHNOLOGIES

1. Produce CaCO3 and ERA using concrete/fine aggregate 
wastes using stationary or mobile type

2. Assess  performance in comparison with commercial 
remediation agents.

3. Other activities:

• Operator training and the development of by-product 
applications,

• R&D on the use of demolished concretes as an alternative 
input material to increase the total CO2 emissions reduction.

ERA: Environmental remediation agent delivered from MCC&U technology



Theoretical data: to be confirmed  with pilot plant:

Produce CaCO3 and ERA using concrete/fine aggregate wastes 



Recommendation 2

FINANCIAL ASSISTANCE

Support innovative technology

• Demonstration pilot:

Innovative technologies such as MCC&U need to convince 

financiers or any risk takers to scale-up the project to a 

commercial level. 

• Challenge:

• Bench-scale plant for the MCC&U: approximately USD 20 to 

40 million( includes training).



Recommendation 3

MARKETABILITY OF RECYCLED BY-PRODUCTS for national production of CO2

By-products: 

• CaCO3 : about 4 700 tons per plant (national: about 500 000)

• ERA: pilot plant to advise (sample from Japan tested:  used concrete sludge not fine aggregate)

• By products

• Reduce CO2 in cement production

• Neutralising agent

• Treatment of acid mine drainage (AMD)

• Both of the commercial neutralisers for AMD, Ca(OH)2 and CaCO3, are almost entirely domestically 

sourced products.

• However, the Ca(OH)2 market size for AMD treatment seems to be limited due to cost constraints but 

may increase if a competitive ERA price is applied (CGS)

• Recovery of phosphorous-bearing wastewater from industrial and urban activities.

• Ratio of ERA required to recovered phosphorus from water is approximately 10:1

• If ERA is economically used for sewage sludge treatment, the phosphorus can be recovered as 

resources (UCT)

• Potential to produce calcium phosphate from diverted urine using the ERA since high concentration 

phosphorus is contained in urine collected at urine diversion dehydration toilets (UCT).

 Other applications:

1. Asphalt fillers, fillers for paper and plastic manufacturing processes ,etc

• These high-end applications require precision in their specifications,

• Their prices vary 

• Difficult to estimate the market size. Since

1. ERA contains minerals such as ettringite:  can be used to remove heavy metals and arsenic from 

contaminated soil and water as a substitute for Ca(OH)2.



9. CONCLUSION

• WHR-MCCU introduction has significant GHG emissions reduction 
potentials

• Assessing the cost efficiency of the technologies

• Introduction of the technologies requires financial support and 
incentives/subsidies

• GCF funding should be considered

• Marketability of recycled by-products from local concrete wastes

• Further work required to promote the use of the by products form waste 
concrete as well as waste water

• Business plan for the project implementation in RSA should be developed. 

• Possibility of public/international funding for the implementation must be 
considered
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