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1. The Great Transformation: 2016 vs. 2026

As of 2026, the Southern African Development Community (SADC) has undergone a
fundamental structural transformation. The region has effectively dismantled the legacy
model—state-owned, vertically integrated utilities—has given way to a decentralized,
private-sector-led energy market. This is not a sustainability story. It is a market structure
transformation.

This shift is not merely a sustainability milestone; it is the primary engine for regional
economic integration. It is market structure transformation led by:

o The rise of independent power producers (IPPs)
e The emergence of cross-border electricity trade
o The breakdown of “electrical islands” via the Southern African Power Pool

By leveraging private capital to deploy decentralized grids, SADC nations are bypassing the
access problem that once stifled rural industrialization. This transition allows member states
to sell power back to the grid and trade across borders with unprecedented flexibility,
effectively ending the era of "electrical islands" through the Southern African Power Pool.

Capital Allocation Thesis:

The SADC energy transition is not a single-asset opportunity—it is a stacked infrastructure
trade. The highest risk-adjusted returns are no longer in generation alone, but in transmission,
storage, and distributed energy, where structural bottlenecks are most acute and pricing

remains inefficient.

2. The Core Constraint: Transmission

SADC is not energy-constrained—it is transmission-constrained.
While generation capacity is scaling rapidly through private solar deployment, grid
infrastructure has not kept pace.

The result is a structural bottleneck in:
e grid evacuation
e cross-border trade

e storage integration

This constraint transforms transmission from a utility function into the primary value-capture
layer of the energy system.

3. Market Landscape Comparison: A Decade of Strategic Diversification

Dimension
2016 Landscape (Legacy) 2026 Landscape (Transition)
Market State-led Centralized Monopolies [Decentralized Marketplace; IPPs as
Structure (Eskom, ZESA) Primary Drivers
o 0
Energy Source ?;)0/101 tllj)y dro (North) /99% Coal Solar-Dominant / Renewables-First
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Connectivity [Restricted Direct Grid Connection Wh§ellng & Independent Transmission
Projects (ITP)
Access Model "Last Mile" Deficits & Grid- Decentralized Modular Solutions
Centricity (DRE)
Investment Public and Sovereign Debt Reliance Green/Blue Bonds & FDI (Aggregated
Portfolios)

The system is evolving from: centralized & constrained — distributed & tradable. While
these broad structural shifts provide the framework for change, the true momentum is found
in the unique technological and strategic choices made by individual nations to hedge against
climate and fiscal volatility.

4. The opportunity

The adoption of solar technology across the SADC region is now inextricably linked to
industrial survival. International off takers demand green energy to maintain global market
access, forcing nations to pivot aggressively.

Tierl — lower risk immediate capital deployment

e Zambia: Following the 20242025 drought that crippled its hydro-dependent grid,
Zambia’s "strategic pivot" is fully operational in 2026. Over 700MW of on-grid
solar is now commissioned, led by projects like CEC’s 230MW Itimpi expansion and
new Maamba solar plants. The 2024 Net Metering regulations (SI 38) are
successfully leveraging private "prosumers" to stabilize the debt-stressed utility,
ZESCO. To further modernization, 2026 initiatives now include a Carbon Feed-In
Premium requiring battery storage for new projects and a rollout of 2MW solar plants
across 156 constituencies to ensure decentralized energy security nationwide.

e South Africa: South Africa’s solar capacity reached 9.76GW, fuelled by massive
private-sector agreements. Key developments include the newly
commissioned 148MW Bolobedu plant and the 240MW Mooi Plaats facility.
Technological advancement is led by the 540MW Kenhardt solar-battery hybrid,
providing dispatchable power. With the 380MW Beaufort West project securing
funding and the 846MW Kroonstad cluster progressing, industrial self-generation and
private wheeling now dominate the nation's rapid transition away from coal-heavy
dependence.

Tier2 — High upside

e Botswana: Transitioning from 99% coal reliance to becoming a net solar exporter.
This is anchored by the 5S00MW Maun solar-plus-storage project and a massive SGW
partnership with India’s KP Group, targeting $4 billion in investment. Utility-scale
progress is surging, with the 120MW Mmadinare cluster now fully operational. These
projects, coupled with transmission upgrades, form the backbone of Botswana's goal
to achieve 50% renewable energy by 2036 and 100% national electrification.

¢ Namibia: Solar capacity is being scaled exclusively as the feedstock for its
emergence as a Green Hydrogen hub. The SDG Namibia One fund finances the
solar-wind-hydrogen nexus for the Hyphen project, aiming for costs of $1.2/kg by
2030.

Tier3 — Policy driven (high risk)
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e Zimbabwe: Zimbabwe is countering Kariba’s hydro-volatility through a
massive "solar-first" transition. Implementation is centered on a landmark 600MW
floating solar project on Lake Kariba and the Presidential Rural Solarisation Scheme,
targeting 1.2 million households. The private sector is driving growth, with mining
giants like Zimplats commissioning 185MW plants. Expanded Net Metering now
allows private "prosumers" to feed up to SMW into the grid. Crucially,
the Government Project Support Agreement (GPSA) has unlocked investment by
guaranteeing profit repatriation, finally stabilizing the investment climate for
independent power producers (IPPs) nationwide.

e Malawi: Utilizing the 20MW Golomoti plant to end its "electrical island" status
through solar-plus-storage resilience and regional interconnection.

e Angola: Reaching a 70% renewable share, Angola’s strategy focuses on large-scale
utility projects like the 285MW Biopio plant and a network of 65 solar mini grids
(220MW total), targeting a 60% national electrification rate.

SADC Solar Performance Matrix (2026 Status)

Country [Key Solar Project {2030 Access Goal Investment Scale
Angola  |Bidpio (285MW) 60% National Electrification |Large-Scale Utility/Hybrid
Zambia |Chisamba (100MW) |100% via Mini-grids (SDG 7) |Strategic IPP Pivot

Botswana |Maun (500MW) Net Solar Exporter $4 Billion (KP Group)
Malawi |Golomoti (20MW) |Regional Interconnection Medium / Storage-Plus
Namibia |[SDG Namibia One |Green Hydrogen Hub High / Export-Focused

Case Study: The Industrial Bottleneck Analysis of the Steve Tshwete Local Municipality
(STLM) reveals a sobering supply chain gap: while 57.1% of local firms serve the legacy coal
sector, only 14.3% are active in solar PV services. The region is adopting technology faster
than it is building the local industrial capacity to service it.

While these national successes are impressive, they face a collective quantitative challenge to
scale fast enough to meet the tripling mandate of the 2030 global energy standards.

5. The Solar Gap: Quantifving the Path to SDG 7

The path to universal energy access (SDG 7) is hindered by a "Capacity Paradox." SADC is
resource-rich but infrastructure-poor. The "Solar Gap" is a failure of policy and transmission,
not a lack of fuel. To meet the 2030 SDG7 target SADC must undergo:

1. Baseload Replacement: The region must add 8—10 GW of new solar capacity
annually to replace aging coal fleets and drought-hit hydro-dams.

2. Storage Equilibrium: To ensure grid stability, the region must achieve a 1:1.5 MWh-
to-MW ratio (storage capacity to generation capacity).

3. Rural Connectivity: Meeting the "Mission 300" target requires 450MW of new mini-
grid capacity annually to bypass the logistical hurdles of national grid extension.

Transitioning from these physical requirements to reality requires navigating high-stakes
financial waters and managing the "Risk Premium" of the African frontier.

Frontier Axis Research Disclaimer: This report is provided for informational purposes only and does not constitute investment advice, financial advice, or a
recommendation to buy or sell any security. Frontier Axis Research provides independent analysis of emerging and frontier markets based on publicly
available information. Investors should conduct their own due diligence and consult qualified financial professionals before making investment decisions.



i
S

S
&
200N

=%
Z;

FRONTIER AXIS
RESEARCH

6. Navigating the Frontier: Financials, Risks, and Returns

The solar transition requires an estimated $20 billion annually. Investors must navigate three
specific theoretical bottlenecks: Institutional Theory (policy instability), Risk Perception
Theory (socio-political volatility), and Resource Dependency Theory (RDT).

Note: Resource Dependency Theory (RDT) RDT explains the region's vulnerability: with
90%+ of solar tech being imported and immature domestic innovation, the transition is highly

susceptible to global supply chain shocks and trade tariffs.

Target Equity IRR (2026) Benchmarks

Asset Class SADC Targeted IRR Global Benchmark
Utility-Scale Solar/Wind 15% — 22% 8% —12%

Private Transmission (ITP) 12% — 15% 5% — 7%

C&I / Distributed Solar 18% —24% 8% — 11%
Mini-grids (Rural) 22% —28% N/A

Note: SADC IRRs reflect a higher average Cost of Capital (8.2%) compared to mature
markets.

key Insight

The highest returns exist where risk perception exceeds actual structural risk. This is
particularly true in: Distributed energy, transmission infrastructure & private power
agreements

7. Investor Strategy and the ""Social License" to Operate

For the 2026 investor, a "social license" is non-negotiable. This is rooted in Energy Justice,
specifically Recognition Justice—the explicit inclusion of marginalized communities in
energy planning to avoid the revocation of project licenses due to social unrest. Projects that
fail to include local communities face: Operational disruption Delays License revocation

Community misalignment is a direct threat to cash flows and IRRs. Successful projects
increasingly: Include local equity participation Provide employment pathways Align with
regional development goals.

Strategic Entry Points for Capital

e Corporate PPAs & Wheeling: Direct contracts with industrials (e.g., Growthpoint
Properties’ 4,100 MW). Strategic Benefit: Avoids the credit risk of state utilities.

¢ Solar Mini-grids: Small-scale local grids supported by the Africa Energy Bank
(operational 1H 2026). Strategic Benefit: Unlocks "Blue-Bond" financing by
addressing "last mile" poverty.

¢ Distressed Asset Buyouts: Taking over coal infrastructure for "Just Transition"
projects. Strategic Benefit: Provides existing grid access while transitioning local
coal labor into solar.

¢ Cross-Border Infrastructure: Investing in ITPs like the Zambia-DRC 330 kV line.
Strategic Benefit: Leverages regional demand and ends energy isolation.

Key Term: Wheeling The legal framework (formalized in the 2024 ERA Act) allowing
private energy traders to utilize the public grid to deliver power directly to distant consumers.
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8. Forward-Looking Scenarios: The 2030 Screening Matrix

The SADC market is at a "Binary Fork in the Road." The resolution of the transmission
crisis—the "Mission 300" initiative—is the ultimate arbiter of whether the region scales or

stagnates.

The SADC Investment Screening Matrix

Positive Screening (Success Case)

Negative Screening (Bottleneck Case)

Regulatory Coherence: Unified PPA
structures and "Inga Law" PPP frameworks in
the DRC.

Persistent Monopolies: Eskom-style
dominance continues to block private IPP

entry

Interconnection: Completion of the MOMA
line and the Tanzania-Zambia (2028) link.

RDT Risk: Continued 90%+ dependence on
imported tech with no local manufacturing
hedge.

Storage Integration: Grid-scale batteries
achieve 24/7 reliability via the 1:1.5
equilibrium,

Misrecognition: Community unrest and
license revocation due to uneven benefit
distribution.

Liquidity Transition: Africa Energy Bank
successfully mobilizes internal African
capital.

Policy Volatility: Sudden tariff reversals and
sovereign debt crises due to price shocks.

The 2026 SADC solar shift is a "high-risk, high conviction" opportunity. While structural
barriers like grid congestion and Resource Dependency (RDT) persist, the mantra remains:
"No Transmission means No Transition." For the sophisticated investor, the current paradigm
shift offers a rare window to secure "first-mover" advantages in Africa’s most dynamic
energy frontier: Early capital will not only capture higher returns—it will shape the ownership
and pricing structure of the region’s future power market.
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