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Switching to Sustainability

by Daniel M. Kammen, Rebekah Shirley, Juan Pablo Carvallo, and Diego Ponce de Leon Barido

The Sustainable Energy Imperative

Emerging economies will account for more than 90
percent of new energy-generation capacity by 2035, and
Latin America is no exception to this trend. In the last 40
years, the region’s primary energy demand has more than
doubled. In a global environment of increasingly volatile
fuel prices, emerging technologies, and climate-change
impacts, the continued increase in demand presents
challenges and opportunities to Latin America and the
Caribbean. To manage the next phase of development,
the region’s governments will need to develop new energy
sources and pay more attention to sustainability.

By some measures, Latin America is already ahead
of the game. The region has a low carbon footprint
due to the large share of hydropower in its energy mix.
Hydropower can’t be expanded indefinitely, however,
and proposed mega-dams in countries such as Chile
and Brazil have generated protests from indigenous and
environmental groups.

Developing alternative forms of sustainable energy
will require focused effort. Challenges include the
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inflexibility of the region’s grid systems, the difficulty
of siting new transmission lines, and the political and
technical problems inherent in serving politically
disconnected and geographically remote populations.
Using examples from Chile, the Caribbean, and
Nicaragua, we present energy technology and policy-
design tools being developed at UC Berkeley’s Renewable
and Appropriate Energy Laboratory (RAEL) that address
Latin America’s sustainability and development needs.

Analyzing the Feasibility of Renewables: Chile
Chile faces challenges on many fronts as it struggles
to meet increasing energy demand. Large, centralized,
and disruptive projects are being successfully challenged
in court. The cumbersome regulation of the transmission
sector has slowed down investments, which are not
keeping pace with generation capacity expansion and
demand. Faced with these challenges, the government is
relying on private operators to choose coal as the “safe”
way out of the current crisis. Continuing with this strategy
would require that imported coal be used to supply up




to 75 percent of the country’s energy over the next two
decades, quadrupling current emissions by 2031. There’s
still uncertainty, however, about whether unpopular coal-
fired power plants will also become mired in controversy.
Meanwhile, calls for renewable resources are silenced by
a pair of dogmatic arguments: they are too expensive,
and they are not “baseload,” or available continuously.
Therefore, they can only play a marginal role.

At RAEL, we have developed a Chilean version of the
lab’s Switch model to tackle these arguments. Originally
designed for the western United States, the Switch model
identifies cost-effective investments for meeting electricity
demand, taking into account the existing grid as well as
projectionsfor future technological developments, renewable
energy potential, fuel costs, and public policy. Switch is
designed to allow decisionmakers to balance intermittent
renewable resources with reliability requirements when
planning the expansion of the electricity system.

Our results indicate that Chile can choose a growth
path that cuts its emissions in half while only increasing
wholesale electricity prices by about 2 percent or roughly
$3 per megawatt hour. The benefits from the low-emission
path — which include reduced pollution, less dependence
on imported fuel, and newly created jobs — would more
than offset the small increase in cost.

Rather than prescribing specific investment decisions,
Switch results should be used to frame a discussion about
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Chilean CO, emissions under various energy policies
(1990 = 100%)

A tool developed at UC Berkeley allows for quick comparisons of

different energy policy scenarios. (Image courtesy of the authors.)

what kind of future the country wants and how it should go
about pursuing that future. The figure above was generated
by running multiple scenarios with Switch-Chile in which
we examined the impacts of carbon cap and carbon tax
policies, transmission-building restrictions, and the
deployment of nuclear power, among other possible
scenarios. The results show that the country can choose
among several growth paths that have very different
emissions and sustainability outcomes for roughly similar
costs. These alternatives merit close examination since
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