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[bookmark: executive-summary]Executive summary
Africa’s hydrocarbon basins represent one of the most significant, yet underexplored, frontiers for Carbon Capture and Storage (CCS) deployment globally. With an estimated combined geological storage potential exceeding 30 gigatonnes (Gt) across depleted oil and gas fields and deep saline aquifers, the continent possesses subsurface capacity sufficient to accommodate centuries of regional CO₂ emissions. However, CCS development remains nascent: only one industrial-scale project has operated (Algeria’s In Salah, now suspended), and no African nation has enacted CCS-specific legislation.
Key Judgments:
1. Geological Advantage: North and West African sedimentary basins offer world-class CO₂ storage potential with proven seal integrity demonstrated by millions of years of hydrocarbon containment.
1. Economic Catalyst: Declining oilfield production, South Africa’s escalating carbon tax (reaching R462/tCO₂e by 2030), and international climate finance are creating a compelling investment case for CCS-Enhanced Oil Recovery (EOR) and pure storage.
1. Regulatory Gap: The absence of CCS-specific legal frameworks across all major African hydrocarbon producers is the single greatest barrier to near-term deployment.
1. Strategic Opportunity: First-mover nations (Egypt, Nigeria, and South Africa) are positioning to capture regional CCS hub status and monetize carbon credits through the Africa Carbon Markets Initiative (ACMI).


[bookmark: X37614f7f1bd77235e7b9898b85e7dfd1d0b9bb1]Geological Storage Potential and Case Studies
[bookmark: storage-resource-overview]1.1 Storage Resource Overview
Africa’s major sedimentary basins the Sirte (Libya), Niger Delta (Nigeria), Ghadames (Algeria/Libya), Western Desert (Egypt), and Karoo (South Africa) host extensive Paleozoic and Mesozoic sandstone formations with suitable porosity, permeability, and caprock integrity. Depleted reservoirs are particularly attractive due to proven containment history, existing infrastructure, and decades of subsurface data.
Country-Level Capacity:
	Country
	Theoretical Capacity
	Key Basins
	Status

	Nigeria
	10.7 GtCO₂
	Niger Delta
	Largest in sub-Saharan Africa; 80 years of current emissions

	Libya
	~10 GtCO₂
	Sirte, Murzuq, Ghadames, Sabratah
	200 years of current emissions; 3.4 Gt EOR potential

	Algeria
	1–5+ GtCO₂ (saline)
	Ahnet, Gourara, Trias/Ghadames
	In Salah demonstrated feasibility; 1.7 Gt EOR potential

	Egypt
	Under assessment
	Western Desert, Nile Delta
	Kharita Formation screening active; 350,000 t/yr target

	South Africa
	Under assessment
	Karoo, Durban Basin
	Demand-driven; coal-dependent economy
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1.2 Case Study: In Salah, Algeria (2004–2011)
The In Salah CCS Project operated by BP, Sonatrach, and Statoil remains Africa’s only industrial-scale CCS demonstration. It captured CO₂ from gas processing at Krechba and injected 3.8 Mt into a Carboniferous sandstone reservoir at 1,900 m depth via three horizontal wells.
Critical Lessons: 
- Geomechanical risk: InSAR detected surface deformation from pressure changes, prompting injection suspension in 2011.
 - Legacy well integrity: A minor leak through 1980-vintage well KB-5 highlighted the need for pre-injection wellbore assessment. 
- Monitoring necessity: Comprehensive baseline data and flexible operational design are essential.
The remaining 13.2 Mt of Krechba capacity is classified as “Contingent—Not Viable” due to the absence of reinjection plans and Algeria’s lack of CCS-specific regulation.
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1.3 Emerging Projects
Egypt: Amended its Investment Law (2022) for unified CCS project approval. OGCI is assessing Northern Egypt CCS hubs. SLB identified the Kharita Formation for 350,000 t/yr sequestration. However, CO₂ classification (waste vs. commodity) remains unresolved.
Libya: Eni and NOC signed a 2023 agreement for offshore gas development (Area D) with planned CCS integration at Mellitah. NOC has committed to zero routine flaring by 2030. Combined basin capacity exceeds 6 GtCO₂ effective storage.
Nigeria: Launching a $2.5 billion carbon market plan under ACMI and establishing a CCUS Centre of Excellence. Existing oil/gas infrastructure provides a foundation for clustered capture and shared transport.
[bookmark: X1848325bcc85831679353a767d7fea4aa3576fc]South Africa: The Climate Change Act (2024) mandates carbon budgets and sectoral emission targets. Carbon tax escalates from R190 to R462/tCO₂e by 2030, creating direct economic demand for CCS. SACCCS has mapped storage atlas sites.




Regulatory, Economic, and Strategic Assessment
[bookmark: regulatory-landscape-the-critical-gap]
2.1 Regulatory Landscape: The Critical Gap
No African hydrocarbon producer has enacted CCS-specific legislation. The table below summarizes the regulatory status:
	Country
	CCS Framework
	Key Gap

	Algeria
	None
	Hydrocarbon Law (19-13) only; no pore space ownership defined

	Nigeria
	In development
	CCUS Centre planned; no fiscal incentives enacted

	Libya
	None
	No comprehensive legislation; NOC commitments only

	Egypt
	Partial
	Investment Law amendment; CO₂ classification unresolved

	South Africa
	Most advanced
	Carbon Tax Act + Climate Change Act; no CCS-specific law



Five critical regulatory gaps persist across the continent: 
1. Pore space ownership — undefined in all jurisdictions 
2.  Long-term liability — post-closure responsibility unallocated 
3. CO₂ classification — waste, commodity, or regulated substance?
4. MRV standards — no standardized monitoring, reporting, verification protocols
5. Cross-border transport — no legal frameworks for regional hub development
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2.2 Economic Viability
	Cost/Revenue Element
	Range

	Capture
	$50–$120/tCO₂ (post-combustion); lower for high-concentration streams

	Transport
	Variable; existing pipelines can be repurposed

	Storage/Injection
	$5–$30/tCO₂

	EOR Revenue Offset
	$30–$80/barrel incremental oil

	South Africa Carbon Tax (2030)
	R462/tCO₂e (~$27/tCO₂e)



Revenue streams: Carbon credits (voluntary and compliance markets), EOR production, low-carbon product premiums (blue hydrogen, low-carbon LNG), climate finance (World Bank CCS Trust Fund, GCF), and carbon tax avoidance (South Africa).
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2.3 Strategic Risks and Opportunities

Risks: 
- Geological: Inadequate characterization can trigger geomechanical failure (In Salah precedent).
- Regulatory: Absence of CCS laws creates permitting delays and liability uncertainty. 
- Political/Security: Niger Delta, Sirte Basin, and Cabo Delgado face operational disruption risks. 
- Economic: Low oil or carbon prices below break-even render projects unviable.
- Reputational: “Carbon colonialism” concerns—developed nations using African storage without local benefit. 
- Capacity: Limited local CCS expertise necessitates costly international contractors.

Opportunities:
- Regional hub leadership: Egypt (Mediterranean), Nigeria (Gulf of Guinea), and South Africa (industrial) can establish first-mover hub status. 
- Transition finance: CCS qualifies for green bonds, sustainability-linked loans, and climate fund grants. 
- CBAM resilience: Industrial CCS enables African exporters to maintain EU market access under the Carbon Border Adjustment Mechanism.
 - Blue hydrogen exports: CCS-enabled hydrogen from natural gas targets European demand. 
- Field life extension: CO₂-EOR can extend mature fields by 10–20 years. 
- Carbon credit monetization: ACMI targets $2.5 billion in African carbon credit value; CCS projects are eligible.
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[bookmark: scenario-outlook-20262030]3.1 Scenario Outlook (2026–2030)
	Scenario
	Projects to FID
	Capacity by 2030
	Drivers

	Base Case
	1–2 (Egypt, Nigeria)
	1–2 MtCO₂/yr
	Pilot studies advance; regulations drafted but not enacted

	Upside Case
	3–5
	5–8 MtCO₂/yr
	Accelerated climate finance + EU CBAM pressure; Egypt hub operational

	Downside Case
	0–1
	<0.5 MtCO₂/yr
	Regulatory delays, security disruptions, low carbon prices



Medium-term (2030–2040): Africa could host 10–20 MtCO₂/yr if CCS laws are enacted in 5+ nations, carbon prices exceed $50/tCO₂e, and CO₂-EOR is proven viable in 2–3 basins.
[bookmark: recommendations]
3.2 Recommendations
For African Governments and NOCs: 
1. Expedite CCS-specific legislation addressing pore space ownership, long-term liability, MRV standards, and permitting—model on the EU CCS Directive. 
2. Leverage existing infrastructure (wells, pipelines, and processing facilities) to minimize capital costs.
3. Integrate CCS into carbon market frameworks to monetize emissions reductions via ACMI and domestic compliance markets.
4. Fund baseline geological characterization before injection begins. 
5. Establish regional cooperation for cross-border transport and shared storage hubs.

For International Investors and IOCs: 
1. Prioritize EOR-integrated projects to improve economics and reduce risk. 
2. Engage early in regulatory development to shape rules balancing environmental integrity and commercial viability. 
3. Pursue blended finance combining commercial capital, climate finance, and carbon credit revenues.
4. Invest in local capacity building through partnerships with African universities and technical institutes.

For Multilateral Institutions:
1. Scale CCS Trust Fund support for site characterization, regulatory development, and pilot projects. 
2. Standardize Africa-specific MRV protocols to enable verified carbon credit generation. 
3. Establish an African CCS Knowledge Hub to disseminate In Salah lessons and international best practice.

[bookmark: conclusion]Conclusion
Africa’s hydrocarbon basins offer geological storage potential sufficient for decades of regional emissions. The In Salah project proved technical feasibility but also demonstrated that geo mechanical characterization, comprehensive monitoring, and flexible operations are non-negotiable. The convergence of declining production, maturing carbon pricing, climate finance, and NOC interest creates a compelling near-term case but the absence of CCS-specific regulatory frameworks remains the binding constraint.
Nations that move first to establish clear legal regimes, leverage existing infrastructure, and integrate EOR revenue will capture disproportionate value as regional CCS hubs. The window for leadership is narrow; delay risks ceding the opportunity to regions with more advanced policy ecosystems.
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