KENYA'S EMERGING GAS MARKET COMMERCIALIZATION PATHWAYS AND INVESTMENT OUTLOOK

Executive Summary

Kenya stands at an inflection point in its hydrocarbon development trajectory. While commercial crude oil production from the South Lokichar (Turkana) basin is targeted for late 2026 under a revised Field Development Plan led by Gulf Energy, the country has yet to establish a domestic natural gas production base. Gas discoveries in the Anza Basin (Bogal-1, ~2.5 Tcf gas initially in place) and offshore Lamu Basin (Mbawa-1 and related shows) remain undeveloped. Consequently, Kenya’s emerging gas market is being shaped primarily by imported liquefied natural gas (LNG) for power generation and a rapidly expanding liquefied petroleum gas (LPG) value chain for clean cooking and industrial use.
The strategic imperative is clear: peak electricity demand has exceeded 2,500 MW, with government targets implying substantial capacity additions through 2030. Thermal generation currently relies on heavy fuel oil (HFO), which is costly and carbon-intensive. A planned 1,200 MW LNG-fired power plant at Dongo Kundu (phased 300 MW / 300 MW / 600 MW) and the conversion of existing HFO plants to natural gas by 2030 represent the primary near-term commercialization pathway for natural gas. Parallel growth in LPG demand from approximately 415 kt in 2024 to a projected 589 kt by 2029 (baseline CAGR ~7.3%) is driven by fiscal incentives (VAT zero-rating) and the National LPG Growth Strategy.
The critical path items are
(i) Bankable LNG import infrastructure (FSRU or onshore terminal) integrated with power offtake
(ii) Resolution of residual upstream gas appraisal and commerciality decisions in Anza and Lamu
(iii) Midstream logistics for LPG (storage, secondary distribution, and open tender system)
(iv) A coherent fiscal and regulatory package that de-risks private capital under the Petroleum Act 2019 and the 2025 National Petroleum Policy. 
Investment requirements across the gas-to-power and LPG chains are multi-billion-dollar in scale, success hinges on disciplined project structuring, credible offtake, and alignment with Kenya’s renewable-dominant power system as a flexible transition fuel.
Geological Setting and Resource Base
Sedimentary Basins and Petroleum Systems
Kenya’s hydrocarbon potential is distributed across four principal sedimentary basins covering approximately 490,000–500,000 km²:
	Basin
	Area (km²)
	Sediment Thickness
	Key Hydrocarbon Status

	Lamu (on/offshore)
	261,000
	Up to 12,000 m
	Gas & oil shows; Mbawa-1 gas

	Anza
	81,391
	Up to 10,000 m
	Bogal-1: ~2.5 Tcf GIIP

	Tertiary Rift
	~105,673
	Up to 4,000 m
	South Lokichar oil (~560 MMbbl)

	Mandera
	43,404
	Up to 10,000 m
	Limited drilling; under-explored


The Lamu Basin is the largest and geologically most complex, with Paleozoic to Cenozoic sequences and dominant Type III kerogen, favouring gas generation. Late Cretaceous and Paleogene intervals host the principal reservoir-seal pairs. Offshore deep-water and slope settings remain under-explored relative to East African analogues (Rovuma, Tanzania). Anza Basin discoveries (Bogal-1, 2009; Sala-1 gas zones) demonstrate gas-prone systems but have not progressed to commercial development, constrained by reservoir quality, deliverability, and distance to market.
Status of Gas Discoveries
No commercial natural gas production exists in Kenya. Key technical observations:
1. Bogal-1 (Anza): Gross best-estimate GIIP of approximately 2.5 Tcf. Further appraisal would be required to confirm recoverable volumes, well deliverability, and development concept (possibly tied to local power or pipeline export).
1. Offshore Lamu (Mbawa-1 and related): Substantive gas pay encountered; subsequent wells (Sunbird-1 oil & gas shows; Mlima-1 dry) indicate a working petroleum system but high exploration risk and deep-water cost structure.
1. Block restructuring (2025): Petroleum blocks reduced from 63 to 50 (29 Lamu, 12 Tertiary Rift, 6 Anza, 3 Mandera) to optimise size and data packaging for a new licensing round targeting high-potential open acreage.
From a reservoir engineering perspective, commercialisation of these gas resources requires integrated evaluation of net pay, porosity-permeability, fluid properties, aquifer support, and development well count versus recoverable volume. In the absence of near-term domestic gas supply, imported LNG is the only scalable feedstock for large-scale gas-to-power.
Market Structure and Demand Dynamics
Power Sector as Anchor Demand
Kenya’s installed capacity stands at approximately 3,800–3,900 MW, with renewables (geothermal, hydro, wind, solar) contributing ~80–83% of generation. Peak demand has risen from ~2,170 MW (2023) to over 2,500 MW (mid-2026), with LCPDP scenarios projecting multi-fold growth by 2043. Thermal capacity (primarily HFO medium-speed diesel) provides system flexibility and backup but at high variable cost and emissions intensity.
Natural gas is positioned as a transition fuel: lower CO₂ intensity than HFO or coal, rapid-response capability to complement intermittent renewables, and alignment with NDC pathways that still require firm capacity through the 2030s. The planned Dongo Kundu LNG plant (ultimate 1,200 MW) and HFO-to-gas conversion programme constitute the principal near-term gas demand centres. Indicative phasing contemplates 300 MW before 2027, an additional 300 MW by 2028, and further expansion thereafter.

LPG Demand Trajectory
LPG is the fastest-growing petroleum product segment. EPRA and industry data indicate:
	Metric
	2024
	2025
	2029 (Baseline)

	LPG Demand (kt)
	~415
	~476 (+14.7%)
	~589

	Per Capita (kg)
	~7.9
	~8.9
	Rising toward strategy targets


Drivers include VAT zero-rating (2023), the National LPG Growth Strategy (targeting substantial penetration increase by end-decade), institutional conversion (schools, public facilities), and cylinder distribution programmes. New bulk storage (Lake Gas ~10 kt Vipingo; Asharami ~30 kt) and planned Open Tender System (OTS) for LPG imports are expected to improve competition and supply reliability. Kerosene demand continues long-term structural decline as households and institutions switch to LPG and electricity.
Industrial and Other Demand
Beyond power and cooking, potential gas demand exists in cement, fertilizer, steel, and petrochemicals, and as a feedstock for future blue/green hydrogen or ammonia pathways. Realization depends on delivered gas price, pipeline or virtual pipeline logistics, and industrial policy. At present, these segments are secondary to power and LPG in the near-term commercialization hierarchy.
Commercialization Pathways
Pathway 1: Imported LNG for Power Generation
This is the dominant near-term pathway. Key technical and commercial elements include:
1. Import Terminal Configuration: Feasibility work has evaluated FSRU + jetty, onshore storage + regasification, and hybrid options at Dongo Kundu and alternative Mombasa sites. Preferred concepts balance capital intensity, schedule, redeployability, and integration with existing AGOL/KOT infrastructure.
1. Power Plant: Combined-cycle or open-cycle gas turbines sized and phased to match demand growth and grid stability requirements. Heat rate, ramp rates, minimum stable load, and dual-fuel capability (where relevant) are critical design parameters.
1. HFO Conversion: Technical assessment of existing MSD units for dual-fuel or full gas conversion, including burner modifications, gas conditioning, emissions compliance, and residual life.
1. Commercial Structure: PPP (BOO/BOOT) with long-term PPA and LNG supply contracts (term or spot-linked). Levelised cost of energy and cost of gas delivered are the binding economic metrics. Previous LNG initiatives (Qatar discussions, 2021–2024 terminal studies) stalled on financing and supply security lessons that must inform current structuring.
Pathway 2: Domestic Upstream Gas Development
Medium- to long-term option contingent on appraisal success and development economics. For Anza gas, possible concepts include gas-to-power (local or transmitted), compressed/ liquefied natural gas virtual pipelines, or regional pipeline export if volumes and regional demand justify. Offshore Lamu gas would require deep-water subsea development and either FLNG or long-distance pipeline—both capital-intensive and sensitive to reserve size and fiscal terms. Until commerciality is proven, this pathway remains contingent and does not displace the LNG import requirement for the 2026–2032 window.
Pathway 3: LPG Value Chain Expansion
LPG commercialization is already underway and investable. Priorities are: bulk import capacity and primary storage at the Coast; secondary distribution and cylinder filling plants inland; safety and quality regulation (EPRA LPG regulations); and last-mile cylinder penetration. Engineering focus areas include jetty and storage design (mounded or refrigerated/pressurised as appropriate), vapour recovery, fire protection, and cylinder logistics optimisation. The shift from informal to regulated markets and the introduction of OTS will reshape competitive dynamics.
Pathway 4: Regional Integration
Discussions of a gas pipeline link (e.g., Tanzania–Kenya concepts) and participation in East African gas trade remain longer-term. Any regional pipeline would require multi-country offtake agreements, harmonised technical standards, and bankable transit/tariff regimes. For the current planning horizon, domestic LNG import plus LPG logistics dominate the actionable pathway set.
Infrastructure Requirements and Engineering Considerations
· LNG Import and Regasification
Critical design and operational parameters for an FSRU-based solution typically include: LNG carrier size compatibility (e.g., 30,000–170,000 m³ class depending on concept), berth occupancy and metocean limits, send-out rate matched to power plant offtake, BOG management, and contingency for outage of the FSRU. Onshore alternatives require land, cryogenic storage tanks, high-pressure pumps, and vaporisers, with higher fixed capital but potentially lower long-term charter exposure. Integration with Dongo Kundu SEZ and existing petroleum terminals reduces greenfield marine risk but introduces interface and congestion management challenges.
· Gas Transmission and Distribution
For a coastal power plant, short high-pressure laterals suffice initially. Broader industrial or inland power use would require a transmission backbone—currently non-existent for natural gas. Pipeline design would address diameter, pressure class, compressor stations (if any), SCADA, integrity management, and third-party access rules under forthcoming midstream regulations.
· LPG Storage and Logistics
Expansion of primary storage at the Coast (already advancing with Lake Gas and Asharami facilities) must be matched by inland depots, cylinder plants, and transport fleet capacity. Engineering standards for LPG facilities (API, EN, local adaptations) cover pressure vessels, relief systems, electrical classification, and emergency shutdown. Cylinder recirculation systems and mutual exchange arrangements improve utilisation and safety.
· Power System Integration
Gas-fired capacity must be integrated into the Least Cost Power Development Plan and grid codes. Key issues: transmission evacuation from Dongo Kundu, ancillary services value of gas turbines, interaction with geothermal baseload and variable renewables, and contractual take-or-pay versus flexible offtake. Over-sizing or rigid take-or-pay structures risk stranded capacity if demand growth or renewable penetration diverges from forecasts.
Regulatory, Policy and Fiscal Framework
The Petroleum Act 2019 and Energy Act provide the primary legal architecture. The National Petroleum Policy (2025) prioritises promotion of exploration, development and commercialisation of petroleum resources, including natural gas as a transition fuel. EPRA holds technical and economic regulatory authority across the value chain. Draft upstream and midstream regulations (2026 suite) address licensing, operations, cost management, access to land, EHS, local content, and crude/gas transportation and storage—critical for investor certainty.
Local content regulations set progressive Kenyanisation targets for management, technical, and other staff, and preference for Kenyan goods and services (including quotas for youth, women and persons with disabilities). While supportive of national development, these requirements must be calibrated to avoid deterring specialised international contractors during the high-risk exploration and early development phases.
Fiscal terms for upstream (production sharing, cost recovery, profit oil/gas splits, royalties, taxes) and midstream/downstream (tariffs, pricing formulas, import duties where applicable) remain central to project IRRs. LPG zero-rating has demonstrably supported demand growth; any reversal would risk demand destruction. For LNG-to-power, the interaction of gas supply price, power purchase tariff, and system dispatch economics determines bankability.
Investment Outlook and Risk Analysis
· Capital Requirements and Opportunity Set
Indicative investment magnitudes:
1. Dongo Kundu 1,200 MW LNG power plant and associated import infrastructure: ~USD 2.9 billion (order-of-magnitude; final cost depends on technology, phasing, and terminal choice).
1. HFO plant conversions: material but lower than greenfield; site-specific.
1. LPG primary and secondary infrastructure: tens to low hundreds of millions of dollars across multiple facilities.
1. Upstream appraisal and potential gas development (Anza/Lamu): contingent and discovery-dependent; significant exploration capital already expended historically with limited commercial return to date.
Attractive entry points for private capital include: (i) LNG terminal and power plant under PPP with government support measures; (ii) LPG storage, filling and distribution; (iii) upstream farm-ins or licensing round participation in restructured blocks with modern data packages; and (iv) specialised services (drilling, well services, EPC, O&M).
Key Risks
	Risk Category
	Description
	Mitigants

	Demand / Offtake
	Lower-than-forecast power demand growth or aggressive renewable penetration stranding gas capacity
	Phased build; flexible PPAs; value of flexibility/ancillary services recognised

	Supply Security
	LNG supply disruption or price spikes; limited domestic gas optionality
	Diversified supply portfolio; strategic storage; dual-fuel capability where feasible

	Financing
	High cost of capital; limited long-tenor local currency financing; previous project stalls
	PPP structure; DFIs; government support measures; partial risk guarantees

	Regulatory / Fiscal
	Policy inconsistency; delayed regulation finalisation; local content rigidity
	Finalise 2026 regulation suite; stabilisation clauses; phased local content

	Technical / Execution
	Marine interface, grid connection, conversion technical risk
	Experienced EPC/O&M; front-end engineering; interface agreements

	Upstream Subsurface
	Commerciality of Anza/Lamu gas unproven; high exploration risk
	Data room quality; risked economics; portfolio approach in licensing


Technical Challenges 
Several  realities will determine outcomes:
1. Subsurface Uncertainty: Gas discoveries lack modern full-field appraisal. Reservoir quality (net-to-gross, permeability), connectivity, and fluid properties must be constrained before FID. Dry-hole risk in Lamu deep water remains material.
1. Marine and Cryogenic Systems: FSRU/terminal design must address Mombasa metocean conditions, channel constraints, and simultaneous operations with existing petroleum traffic. Cryogenic safety cases and emergency response planning are non-negotiable.
1. Power Plant Performance: Selection of GT technology (aeroderivative vs heavy-frame), combined-cycle efficiency versus open-cycle flexibility, and emissions control (NOx) must match dispatch profile and environmental standards.
1. HFO Conversion Engineering: Not all MSD units are equally convertible. Burner retrofits, fuel gas conditioning (dew point, filtration), control system upgrades, and residual mechanical integrity assessments are site-specific and cost-sensitive.
1. Midstream Integrity and Safety: LPG and natural gas systems require rigorous integrity management (corrosion, third-party damage, operational procedures). Kenya’s regulatory capacity at EPRA and associated agencies must keep pace with infrastructure build-out.
 Technical Assessment of LNG-to-Power Economics
The levelised cost of electricity (LCOE) and levelised cost of gas (LCOG) are the binding metrics for LNG-to-power bankability in Kenya. LCOG comprises the free-on-board (FOB) LNG price, shipping (charter and boil-off), port and terminal costs (including FSRU charter or onshore capital recovery), regasification, and any pipeline lateral costs. Indicative FOB prices in the current global market environment, combined with relatively short shipping distances from potential East African or Middle Eastern sources, can yield competitive delivered gas costs relative to HFO on an energy-equivalent basis particularly when HFO prices are elevated and carbon or emissions costs are internalised.
Sensitivity analysis should systematically vary:
(a)  LNG FOB price (USD/MMBtu)
(b) shipping distance and vessel size
(c) FSRU versus onshore terminal capital and operating cost
(d) power plant heat rate and capacity factor
(e) cost of capital (WACC)
(f) carbon price or emissions intensity differential versus HFO. 
Break-even analysis against HFO-fired generation under current and projected fuel price paths will determine the economic case for both greenfield gas capacity and HFO conversion. Where capacity factors are low (peaking duty), the capital cost component of LCOE rises sharply, reinforcing the case for open-cycle or flexible combined-cycle configurations and for capacity payments that remunerate availability rather than energy alone.
From a project finance perspective, lenders will scrutinise offtake credit quality, fuel supply security, construction completion risk, and political/regulatory risk. Partial risk guarantees, political risk insurance, and blended finance from development finance institutions can materially improve the debt package and reduce the cost of capital. Early engagement with potential lenders and offtakers during the transaction advisory phase is therefore essential.
Upstream Gas Development Concepts 
Should appraisal of Bogal or analogous Anza accumulations confirm commercial recoverable volumes, development concept selection will hinge on reserve size, well productivity, location relative to demand centres, and fiscal terms. Screening-level concepts include:
• Dedicated gas-to-power: Locate a power plant near the field and transmit electricity via the national grid. This avoids long-distance gas pipeline capital but requires grid connection capacity and may face higher transmission losses. Suitable for modest reserve sizes that cannot support pipeline economics.
• Virtual pipeline (CNG or small-scale LNG): Compress or liquefy gas at the field and transport by road or rail to industrial or power customers. Higher unit operating cost than pipeline but lower capital and greater flexibility for staged development. Relevant for early production or dispersed demand.
• Transmission pipeline to coastal or inland demand hub: Higher capital but lowest unit transport cost at scale. Requires firm offtake commitments and possibly multi-user access to underwrite the investment. Most relevant if recoverable volumes exceed several hundred Bcf and demand centres are concentrated.
For offshore Lamu gas, the capital intensity of deep-water subsea development (wet trees, manifolds, flowlines, risers) and either FLNG or long-distance export pipeline sets a high commercial threshold. Only large, high-productivity accumulations are likely to clear investment hurdles under current cost and price assumptions. Appraisal programmes should therefore be designed to quickly confirm or eliminate commercial potential, avoiding prolonged capital exposure on sub-threshold resources.
LPG Infrastructure Engineering Standards and Best Practice
Primary LPG storage facilities at the Coast should be designed to applicable international codes (e.g., API 2510, EN 14620 for refrigerated storage where used, relevant pressure vessel codes for pressurised storage) and local EPRA and NEMA requirements. Key design elements include:
• Storage configuration: Mounded or buried pressurised bullets reduce land footprint and external hazard; aboveground spheres or bullets require larger separation distances. Refrigerated atmospheric storage is capital-intensive but efficient for large volumes.
• Marine interface: Dedicated or shared jetty with appropriate loading arms, emergency release systems, and vapour return. Compatibility with expected vessel sizes and simultaneous operations protocols with adjacent petroleum terminals.
• Fire protection: Detection (flame, gas, heat), fixed water spray or deluge systems, firewater supply and retention, and emergency shutdown systems integrated with plant control.
• Vapour management: Recovery or controlled flaring/venting during ship unloading and operational transfers to minimise emissions and product loss.
Secondary filling plants should incorporate automated filling carousels or stations with mass or volumetric metering, leak testing, and cylinder tracking systems. Mutual cylinder exchange agreements, as provided for under EPRA LPG regulations, improve utilisation and reduce the circulation of unauthorised or poorly maintained cylinders a significant safety and brand integrity issue in many emerging LPG markets.
Strategic Recommendations
For government and regulators:
1. Finalise and operationalise the 2026 upstream/midstream regulation suite promptly to provide a clear, stable investment framework.
1. Structure the Dongo Kundu LNG-to-power project as a bankable PPP with transparent offtake, competitive LNG procurement, and phased capacity that matches credible demand forecasts.
1. Maintain LPG fiscal incentives and accelerate OTS and storage expansion to lock in clean-cooking gains.
1. Package high-quality data rooms for the next licensing round, prioritising Anza and Lamu blocks with existing discoveries or strong leads; apply risked volumetric and commercial screening.
For investors and operators:
1. Prioritise LNG-to-power and LPG midstream/downstream opportunities with clearer near-term cash-flow visibility over pure frontier exploration.
1. For upstream, treat Kenya as a portfolio option: participate selectively where data quality and fiscal terms support risked economics; avoid over-capitalisation on unappraised gas.
1. Build local partnerships and training programmes early to satisfy local content trajectories without compromising technical standards.
For offtakers and system planners:
1. Explicitly value the flexibility and firm capacity attributes of gas in planning and tariff design; avoid treating gas solely as a baseload competitor to geothermal.
1. Coordinate transmission reinforcements with generation phasing to prevent evacuation bottlenecks at Dongo Kundu and converted sites.
Conclusion
Kenya’s emerging gas market is real but asymmetric. Domestic natural gas resources exist in the subsurface yet remain commercially undeveloped. The near-term market will therefore be built on imported LNG for power and continued rapid growth of the LPG chain. The 1,200 MW Dongo Kundu project and associated import infrastructure represent the single largest gas-related investment opportunity and the critical path for establishing natural gas as a system fuel. Success requires disciplined engineering, bankable commercial structures, and regulatory completion.
Upstream gas commercialisation in Anza and Lamu is a medium-term option that depends on appraisal outcomes and development economics; it should be pursued but not assumed. LPG offers a proven, scalable, and socially impactful pathway already delivering measurable demand growth. Across all pathways, technical rigour reservoir evaluation, cryogenic and power plant design, integrity management, and system integration must match the ambition of policy targets. For investors prepared to navigate frontier risk with appropriate structures, Kenya’s gas market offers meaningful opportunities aligned with both energy security and the energy transition.
Closing Observations for Technical Decision-Makers
Kenya’s gas market will not be built on a single transformative upstream discovery in the near term. It will be built on disciplined execution of LNG import and power infrastructure, sustained LPG value-chain investment, and selective, risk-managed upstream activity. Engineering professionals involved in these programmes should insist on: rigorous subsurface evaluation before capital commitment; fit-for-purpose rather than over-specified surface facilities; explicit treatment of flexibility and reliability in power plant design; and integrity and safety systems that meet international benchmarks from day one. Policy and commercial frameworks that support these technical priorities stable regulation, bankable offtake, competitive procurement, and calibrated local content will determine whether Kenya’s emerging gas market delivers on its potential for energy security, economic development, and a managed energy transition.
The analytical conclusions of this note are robust to moderate variations in demand forecasts and cost assumptions. The central recommendation priorities bankable LNG-to-power and LPG midstream while maintaining selective upstream optionality holds across a wide range of plausible scenarios. What varies with scenario is the optimal scale and phasing of capacity, not the strategic direction.
