Geophysical Research Abstracts, Vol. 9, 11592, 2007 ‘x
SRef-ID: 1607-7962/gra/EGU2007-A-11592 GG

© European Geosciences Union 2007

Uncertainty and learning in population and emissions
projections

B. O'Neill (1, 2) and W. Sanderson (3, 1)
(1) International Institute for Applied Systems Analysis, Laxenburg, Austria, (2) Watson

Institute for International Studies, Brown University, Providence, RI, USA, (3) SUNY Stony
Brook, New York, USA (oneill@iiasa.ac.at)

Future changes in population size, age structure, and urban/rural status are important
to climate change both as drivers of future emissions as well as determinants of cli-
mate change impacts. Demographers have made probabilistic projections based on a
variety of methods for more than a decade. We use an existing probabilistic projection
of global population to illustrate two types of applications to climate change. In the
first, the full,unconditionalprojection is used as a basis to develop individtaidi-

tional probabilistic projections, each contingent on an alternative storyline of future
socio-economic development paths. Each conditional projection is then used to derive
a single representative scenario for use in the development of quantitative scenarios
of climate change and ecosystem changes for the Millennium Ecosystem Assessment
(MA). Results show that the MA storylines are each consistent with a relatively wide
range of demographic outcomes. For some storylines, ranges of plausible outcomes
in some regions overlap substantially, indicating that particular population projections
could be consistent with more than one storyline. In other cases, uncertainty ranges
for different storylines are distinct, indicating that a projection consistent with one
storyline is unlikely to be also consistent with another. Comparing variances of the
conditional projections also provides insight into how much different storylines con-
strain future demographic developments.

In the second application, we investigate how fast we might expect to learn about
the outlook for long-term population growth. We draw on recent work showing that,
because population growth is path dependent, we can learn about the long term outlook
by waiting to observe how population changes in the short term. The potential rate of
learning is important because it can, in principle, affect decisions on whether to delay,



or hasten, emissions reductions in the face of uncertainty. We show that substantial
learning about future population growth is possible over the next few decades; that
the amount learned depends not just on the length of the time series of observations
but also on demographic context; and that learning can increase, rather than decrease,
uncertainty in some cases.



