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Fear for oil exhaustion and its consequences for economic growth has been a driver of a rich 
literature on exhaustible resources, which studied the feasibility and optimality of sustainable 
growth when production depends on an exhaustible resource. Forty years further, our view on 
oil, the world’s most valuable exhaustible resource, has remarkably changed. We now also 
worry about too much oil because of climate change damages associated with oil and 
other fossil fuel use. 
 In the climate change debate, economists have pointed to a paradox: when policy 
makers with good intentions propose to implement a future carbon tax, or to stimulate the 
development of low carbon energy sources to (partly) replace fossil fuels in the future, oil 
markets may anticipate a future reduction in demand and increase current supply. Climate 
change policies may increase current emissions, a ‘Green Paradox’. 
 The main mechanisms can easily be understood in the basic exhaustible resource model, 
which can then be further elaborated to analyze more nuanced mechanisms at play. 
Students are advised to prepare reading some papers. The lecture discusses three waves of 
papers, based on their chronological ordering. The first wave (before 2000) sets out the basic 
mechanisms that underlie the green paradox. Sinclair (1992) first presents the main argument 
for the Green Paradox (p41). Ulph and Ulph (1994) presents the dynamic resource-pollution 
model with the adjusted rule for optimal resource taxes (eq 8 is central). Hoel and Kverndokk 
(1996) and Tahvonen (1997) introduce the idea of a backstop energy source in the analysis 
and argue that this backstop should be used to ‘shave off’ the peak in oil consumption. 
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 The second wave of paper frames the analysis in the context of global climate policies 
where countries coordinate and/or compete. Sinn (2008) coins the term ‘Green Paradox’, 
and develops a nice analytical tool to study dynamic consequences of carbon tax policies 
(Fig 1 will extensively be used in the lecture). Strand (2007) presents a green paradox when 
countries agree on a joint effort to find a clean and competitive energy source (e.g. new 
nuclear), while Hoel (2008) discusses the analogy for a clean competitive energy substitute 
with countries that have differentiated carbon taxes.  
 The third wave focuses on the more precise conditions for the resource market under 
which the green paradox will or will not arise. Gerlagh (2011) shows that the green paradox is 
less likely to occur when resource extraction costs are rising with cumulative extraction levels, 
and when the substitute clean energy source has decreasing returns to scale. Gerlagh also 
distinguishes a strong paradox, where climate policies lead to increasing cumulative 
damages, from a weak paradox where climate policies lower cumulative damages but 
increase current emissions. Van der Ploeg and Withagen (2010) distinguish between 
competitive and monopolistic supply, and between clean and dirty energy substitutes. 
Grafton et al. (2010) analyze the appearance of the green paradox specifically in relation to 
biofuel subsidies and show that the structure of energy demand (iso elastic versus linear) can 
undercut or strengthen the appearance of the green paradox. 
 Students are advised to prepare the workshop by reading at least the key papers by 
Sinclair (1992, intro), Ulph and Ulph (1994, eq 8), and Sinn (2008, Fig 1), and to make sure they 
understand the use of Hamiltonians as laid out in the Powerpoint slides. The lecture aims to 
provide the students with the basic economic insights (as presented in Sinclair 1992, and as in 
Ulph and Ulph, eq 8), but also to teach the students some more general methods that are 
particularly powerful in dynamic analyses (as in Sinn’s Fig 1). We will consider the general 
context of the climate change and resource literature, and the relation between the green 
paradox and other research questions in the field. Various researchers are currently working 
on the green paradox (Michael Hoel, Corrado di Maria and Edwin van der Werf, Rick van der 
Ploeg and Cees Withhagen), and some new papers may be made available during the 
week before the summer school. The lecture will also discuss ideas for further research topics. 
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