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Abstract:

In many low- and middle-income countries, electricity scarcity is managed through
quantity rationing rather than market-clearing prices. How efficiently weather-
dependent renewables can ease such rationing remains an open empirical
question. We study South Africa, where load shedding has intensified as an aging,
coal-based generation fleet deteriorated. Using hourly data and an instrumental-
variables strategy, we show that wind and solar generation both reduce load
shedding, but in complementary ways: solar has a larger average effect during
daylight hours, while wind contributes more consistently and helps mitigate the
evening peak. Welfare calculations indicate large gains from renewable investment,
with reliability benefits far exceeding annualized capital costs. Additional climate
and local air-pollution benefits arise when renewables displace coal outside load-
shedding periods. Overall, the results demonstrate that intermittent renewable
supply can meaningfully improve reliability and welfare in rationed electricity
systems.
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