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Urbanization, urban development and carbon management:
Addressing scientific complexities and information constraints

Shobhakar Dhakal

Executive Director, Global Carbon Project, Tsukuba International Office

How urbanization unfolds in the next few decades is potentially critical to efforts at stabilizing carbon dioxide
emissions. Whereas our scientific understanding, statistical reporting, and modeling of historical, current, as well
as future GHG emissions are well developed at the global, national, or ecosystem levels, our understanding of
GHG emissions at the level of functional socio-economic systems, such as cities, urban agglomerations, and their
surrounding and interconnected regions is still in its infancy. A thorough understanding of these development
dynamics is both a scientific as well as a policy pre-requisite to charting sustainable urban development.

Our current knowledge of urbanization and its drivers in relation to the global carbon cycle and its management
remains poor at different spatial (global, regional and urban) and temporal scales (past, present and future). Similarly,
the cross-scale linkages of urban areas over regions in terms of energy, materials, and other goods and services with
other areas are, while immense, nonetheless poorly understood. At the same time, management of carbon at urban
and regional scales brings a new set of cross-scale governance issues since the sources and impacts often fall into
different political boundaries, exhibit temporal delays between emissions and impacts, and add to the already existing
complexity of urban governability which is highly diverse around the world. These scale-issues add to the already
daunting scientific challenges in relation to developing integrated analytical frameworks of (inter-connected) urban
systems and modeling of macro evolutionary patterns (such as rank size distributions) arising from micro- and meso-
scale social, economic, and political processes. It is essential to develop an understanding of the nature of these
linkages and overcome methodological and information limitations that persist in the fields of urbanization studies
and modeling that have traditionally been highly fragmented along disciplinary boundaries. Therefore, a series of
workshops is being proposed by the Global Carbon Project. The proposed workshop series aims at both providing an
initial platform to discuss these issues as well as to initiate a process in which much needed scientific dialogue and
information exchange can continue.

Towards this direction, the first workshop was organized in Tsukuba in March 2007. It was largely targeted at global
scale analyses of the urbanization phenomenon involving both the integrated assessment community, which has
been carrying out global scale modeling and analyses of
urbanization and its implications, and the urban energy
and urban dynamics analyses community. The speakers
in the workshop came from key institutions such as the
Global Carbon Project (GCP), the International Institute
for Applied Systems Analyses (IIASA), the National
Institute for Environmental Studies (NIES), the United
National Population Division, Columbia University, Pacific
Northwest Research Laboratory, Netherlands Environmental
Assessment, United Nations HABITAT, the University of
Tokyo, Hiroshima University, Imperial College London, the

International Institute for Information Technology, and the
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Shobhakar Dhakal and David Satterthwaite: 7%e Scale of Urban Change Worldwide: 7950-2005
Mike Raupach: lrdanization and Global Carbon Cyele: Links, Drrvers, and lmplications
Thomas Buettner: UV Populasion Drvision Urban Database
Marc Levy: Delineating Urban Extents and Linking them fo Population Characteristcs
Yuzuru Tachi: Szaze of the Worlds Ciitres
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Niels Schulz and James Keirstead: {7621 £nergy 7Tiansitions
Shinji Kaneko: (Zoss-scale Linkages Fxtubited by Urban Fneggy Use and Carbon Fmissions in Last Asra
Gui-Ying Cao: rbanization Urbanization Trends and /is Challenges for Sustaimability in Clina
Krishnan Sundara Rajan: Szzu/ations of Land Use Changes: AGENTLUC Mode/

Yasuhiro Sasano: (Zosing remarks

Institute for Applied Energy.

This workshop helped to clarify the status quo of urbanization phenomena and their drivers in relation to carbon
management and assessed the availability of information and data in this area. It also discussed the methodological
challenges imposed due to cross-scale linkages, difficulties in developing integrated analytical frameworks, and in
modeling of systemic macro evolutionary patterns that characterize urbanization phenomena. The workshop assessed
how urbanization is treated in integrated assessment models and discussed the insights that can be gained from
different approaches. Some of the urban scale analyses related to energy and urban dynamics were discussed in the
workshop with examples of case studies using various tools such as input-out analyses, systems analyses of urban
systems and agent-based models and demographic modelling perspectives. The workshop was successful in developing
a preliminary network of scholars interested in the analysis and modeling of urban and regional development pathways
and scenarios and their carbon consequences.

The workshop agenda and presentations are available on the Urban and Regional Carbon Management (URCM)

website of Global Carbon Project at www.gcp-urcm.org.
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