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 INTRODUCTION

Given the self-enforcing dynamics of climate change caused 
by melting poles and changing ocean currents, coupled with the 
projected growth of developed and developing countries, the use of 
available fossil fuels needs to be reduced to mitigate the warming 
of the planet. Th is requires an urgent  transition to renewable and 
carbon-neutral energy sources. 

As the “Th e Bottom Line on Climate Change” conference, 
hosted by Th e New School on September 23 and 24, 2011, 
demonstrated, a broad consensus exists among geo-scientists that 
global warming is caused by humankind and can be mitigated by 
appropriate policy measures. In addition to proposals to reduce 
carbon emission through raising its price, a central pillar of mitiga-
tion policy is the transition to renewable energy and the adoption of 
green technology. 

 THE PROSPECTS OF RENEWABLE ENERGY AND                 
GREEN TECHNOLOGY

Large-scale implementation of renewable energy requires 
solutions to what are now considered signifi cant challenges. First, 
renewable energy requires the ability to store energy on a large scale. 
With supply highly volatile, such as photo-voltaic plants that only 
operate in daylight, high-capacity battery-like storage devices are 
necessary (cf. Ou-Yang 2011). Second, some renewable sources face 
their own limitations, such as biofuels that only slightly reduce CO2 

emissions while competing with food production for limited growth 
space. Th ird, as advocated by Jacobson (2009), the current rate 
of temperature change – 10 times faster than in periods of heavy 
deglacation – makes swapping out fossil fuels for renewable energy 
an urgent task. Last, we need super grids. Th ese large-scale electric 
power grid improvements reduce storage needs by adjusting demand 
for non-urgent uses and smoothing out variations in the overall 
load.

 IS NUCLEAR POWER AN ALTERNATIVE? 

Due to the diffi  culties associated with renewable energy, nuclear 
energy may appear as a feasible replacement for fossil fuel. However, 
especially taking into account the most recent nuclear accident in 
Fukushima, this is a heavily contested issue. Critical researchers 
acknowledge that nuclear power has potential to be eff ective, but 
acknowledge the need to solve the limitations of fuel supply, the 
challenges of safe and aff ordable plant operations and the issues 
of long-term waste disposal and proliferation. Blees (2008) claims 
these issues are addressed by Integral Fast Reactors that recycle spent 
fuel, providing an infi nite fuel supply without mining, and reducing 
the degradation time of nuclear waste from thousands of years to 
300 years.

However, following Stanton and Ackerman (2011), there is 
good reason to doubt that this new generation of nuclear reactors 
can solve these problems satisfactorily due to the inherent danger of 
nuclear power and the materials used. As emphasized by Jacobson 
(2009) and Mayumi and Polimeni (2011), Fast Reactors produce 
plutonium, which introduces the possibility of producing nuclear 
weapons. Cost is also an issue (Economist, 2012). Th e increased 
safety measures are rapidly raising the cost of nuclear energy at a 
time when the cost of renewable energy is decreasing due to innova-
tions and economies of scale. In fact, the real cost of nuclear power 
is much higher than the market price due to two factors. First, since 
the beginning of the development of nuclear reactors, the industry 
has received heavy public subsidies. Second, the market price does 
not refl ect the risks of nuclear disasters, as they are rare  but also 
extraordinarily disastrous events (cf. Komanoff  2010). 

 LONG-RUN COST CURVES 

 We roughly predict the trend of the long-run costs of energy 
supply in Figure 1, taking into account exhaustion of fossil 
resources, rising discovery cost, cost of fl uctuations of prices (such 
as hedging cost), and cost of possible future accidents and increased 
safety requirements (such as nuclear energy). 

While the technology of renewable energy production such 
as wind, solar, biomass and hydraulic power is still maturing—
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especially storage and grids—it is improving fast. And while more 
widespread use of these technologies will imply economies of scale 
and reducing production costs, the transition to renewable energy 
is not constrained by technology, as renewable energy can be freely 
harvested without the threat of exhaustion faced by fossil energy. 

Currently, fossil energy sources do not include the costs of 
the negative externalities generated for the environment. While 
these artifi cially low market prices might refl ect infl uential special 
interests, as Nordhaus (2009) has argued, an ‘honest’ price on 
carbon—implemented through a carbon tax or a cap-and-trade 
system that includes the negative externalities—would make 
renewable energy much more competitive. Th is is illustrated in 
Figure 1, where the middle line is the long-run cost curve for 
fossil energy without the cost of externalities, and the upper line 
represents the price if external costs are included. 

As for nuclear energy, even though there have been substantial 
improvements in the safety and effi  ciency of nuclear plants and 
waste disposal, the Fukushima disaster proved that nuclear power is 
still extraordinarily risky. Nuclear fall-outs are highly unlikely, but 
still possible. Th erefore, there is no way to insure against this risk. 
In the case of an accident, the cost is externalized, leaving one to 
argue that the price of nuclear power is also artifi cially low. Never-
theless, the price of nuclear energy is, similar to fossil fuel, steadily 
rising over time due to the never-ending need for improved safety 
measures.

THE POLITICS OF THE TRANSITION TO RENEWABLE ENERGY 

As pointed out by Hansen (2009), immediate abatement eff orts 
are of high urgency. Given the extensive inertia involved in the 
dynamics of climate change, i.e. the negative eff ects of climate 
change come much later than the cause, the public is not fully 
aware of the signifi cance of climate change. According to Hansen, 
the carbon concentration in the air has to stay below 350ppm to 

avoid catastrophes. Th is can only be achieved through stopping 
coal emissions by 2030 in addition to heavy reforestation and soil 
management. 

Th e main obstacle to a rapid transition to renewable energy is 
political resistance. According to Ackerman and Stanton (2011), 
this state of aff airs is nourished by misinformation based on the 
continued understatement of the costs of carbon emissions. A 
recent U.S. government study cites the cost of one ton of CO2 at 
$21. Th is is obtained as an average of various economic models 
and scenarios. Th e complexity of the costs associated with climate 
change cannot be reduced to a single number. Ackerman and 
Stanton propose an alternative to the government study that 
estimates the social cost of carbon under various specifi cations 
with diff ering climate sensitivities, discount rates and temperature 
damages. Th ey fi nd a cost estimate for 2010 ranging from $28 to 
$893 depending on the scenario considered. 

Moreover, the public’s willingness to accept mitigation policies 
and renewable energy sources will strongly depend on its employ-
ment eff ects. Currently, a great part of the public debate is dominat-
ed by the fear of job loss. However, positive net employment eff ects 
most likely occur if high carbon-intensive industries are taxed, while 
low carbon-intensive industries are subsidized. Th is allows for the 
double dividend of reducing carbon emissions into the environment 
and increasing employment (see Semmler, Mittnik and Schoder 
2011).

PRIVATE VS. PUBLIC INVESTMENT

 Th e highly contested question remains: to what extent do 
markets need governmental guidance to implement renewable 
energy and green technology? Hansen (2009) warns that leaving 
the transition to the market would be insuffi  cient in terms of 
timing and scale. Th e private sector and the market could fall prey 
to ‘short-termism,’ whereas the public sector has the experience 

Figure 1: Long-Run Energy Costs
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and capacity to lead a green investment project that requires longer 
planning horizons. 

To accelerate the transition to renewable energy sources, 
governments need to foster fundamental and applied research in 
renewable energy, private-public green energy partnerships, loan 
guarantees, direct subsidies or tax reductions for private fi rms, or 
feed-in tariff s. 

CONCLUSION

Accelerated global warming requires urgent political action to 
implement renewable energy and green technology. New technology 
and economies of scale can reduce the production costs of renewable 
energy such as wind, solar, biomass and hydraulic power. Th e 
current lower price of fossil energy sources results from the fact 
that it does not include the cost of the fuels negative externalities, 
or damage to the environment. Governments need to correct this 
market failure by implementing an ‘honest’  price on carbon—
through a carbon tax or a cap-and-trade system—which would 
make renewable energy more competitive, even at the current state 
of technology. 

Part of the public skepticism towards the transition to renewable 
energy and implementing mitigation policies is caused by the fear of 
job losses. As studies have shown, however, this fear is unjustifi ed. 
Public investment and public support of private investments in 
renewable energy is likely to generate high-skilled jobs, and a tax on 
carbon-intensive industries may have positive employment eff ects if 
high carbon-intensive sectors are reduced and low carbon-intensive 
industries and renewable energy are promoted at the same time.
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