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er 2002

We introduce endogenous directed technical change into numerical integrated climate and development
policy assessment. We distinguish expenditures on innovation (R&D) and imitation (internaticnal technalo-
gy spillovers) and consider the role of capital investment in creating and implementing new technologies,
Our main contribution is to calibrate and numerically solve the model and to examine the model's sensitivity,
As an application, we assess a carbon budget-based climate peolicy and vary the beginning of energy-saving
technology transfer, Accordingly, China is a main beneficiary of early technology transfer. Herein, our results

'::_;m:ﬁmm' highlight the importance of timely international technology transfer for efficiently meeting global emission
030 targets, Most of the consumption gains from endogenous growth are captured in the baseline. Moreover, mit-
044 igation costs turn out to be insensitive to changes in most of the parameters of endogenous growth. A higher
g? on innovation and imitation reduces mir-
2

fem - — @ 2012 Elsevier B.V. All rights reserved.
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Direct
Techn,
Integrated assessment
Carbon budget
China
1. Introduction climate change mitigation and adapration. China as a prominent exam-

Innovation as well as imitation and international diffusion of tech-
nologies can be a key for successfully coping with poverty and climate
change. Herein, (climate] policy interventions have an impact on the
strength and direction of innovation, imitation and technology diffu-
sion. Therefore, a (climate) policy analysis that takes these aspects
into account requires a rigorous model of endogenous directed tech-
nical progress, Setting up such a model and calibrating it to real world
data is the first and main contribution of this paper. Due to the uncer-
tainties in the parameter values in a model of endogenous growth, we
conduct a careful sensitivity analysis. This is the second contribution
of this paper.

It is widely agreed that the OECD countries bear the main responsi-
bility for climate change while the developing countries will bear most
of its impacts, Private investment on a national or international scale is
expected to bring about the relevant capacities and technologies for

* We thank Hmar Kriegler for his help regarding IPCC scenarios. We thank the
Leibniz Association {WGL) for finandal support.

* Corresponding author at: Centre for European Economic Kesearch, Postfach
103443, 68034 Mannheim, Germany. Tel: 449 621 1235 340; fax: +49 621 1235
4340,

E-mail addresses: huebler@zew de (M. Hilbler), baumstark@®pik-potsdamde
(L Baumstark), kimbachdpik-potsdamude (M. Leimbach ), edenhofer@pik-poisdam.de
{0, Edenhofer), nicolash@pik-potsdam.de {N. Bauer ).

092 1-B009'S - see front matter © 2012 Elsevier B.Y, All rights reserved,
doi: 10,1016/ j.ecolecon 200207014

ple has successfully improved its energy productivity and has become a
leading producer and exporter of clean energy equipment. But in gener-
al, many developing and emerging ecanomies lack in financial re-
sources, knowledge, technological capabilities and the ability to adopt
foreign technologies. International trade policy and patent regulation
(WTO and TRIPS') can on the ene hand spur innovation but on the
other hand hinder international technology diffusion and technological
catching up. Therefore, many economies will probably not be able to
achieve technical progress, economic development and carbon emis-
sions reductions simultaneously within a short time frame, Thus inter-
national support will be required.

Therefore, in recent climate negotiations (Bali Roadmap 2007,
Copenhagen 2009 and Cancan 2010 summit), developing countries
called for financial and technological support for mitigation, and in-
dustrialized countries announced to provide such support. So far,
the Kyoto Protocol has enabled international financing in {and tech-
nology transfer to) developing countries within the Clean Develop-
ment Mechanism (CDM) framewaork., Herein, China has been the
biggest seller of COM credits with a market share of 72% in 2009
(Kossoy and Ambrosi, 2010, Section 4). The total volume of CDM
transactions amounted to US-$ 6.5 billion in 2008 and only US-$

' Workd Trade Organization and Trade-Helated Aspects of Intellectual Propery
Rights.




