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R & D, Climate Policy and 
Technological Change

– Uncertainty with respect to the concept of 
“Technological Change” or “Technological 
Progress”, especially when considered as 
“inducement” from climate policy.



– Despite considerable progress in ETC (or ITC) research, 
discrepancies among models and uncertainties of model 
results remain significant
• parameter uncertainty
• structural uncertainty or model uncertainty.

Edenhofer et al. (2005) (*)

(*)“Induced Technological Change: Exploring its Implications for the Economics of 
Atmospheric Stabilization”, Synthesis Report from the Innovation Modelling 
Comparison Project (IMCP), by Ottmar Edenhofer, Kai Lessmann, Claudia Kemfert, 
Michael Grubb and Jonathan Koehler



Edenhofer et al. (2005)
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WIAGEM

– Intertemporal CGE
– 100 years horizon, 5-yearly intervals 
– 25 regions aggregated into 11 for this 

study
– 14 sectors (including 5 energy sectors)
– Induced technical change with respect 

to energy efficiency
– GHGs: CO2, CH4, N2O, HFC, PFC, 

SF6
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What do we mean by Technological 
Change, or Technological Progress?

Atkinson and Stiglitz (1969): “…The recent literature on 
technological progress has almost entirely been based on the assumption 
that its effect can be represented as shifting the production function 
outwards…. this approach seem, however, to have forgotten the origins of 
the neo-classical production function: as the number of production 
processes increases (in an activity analysis model), the production 
possibilities can be more and more closely approximated by a smooth, 
differentiable curve. But the different points on the curve still represent 
different processes of production, and associated with each of these 
processes there will be certain technical knowledge specific to that 
technique. 
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Per capita GDP growth (over 5-year)
Per Capita GDP Growth (over 5-yearly period)
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Level 2 Scenario 
Results



Radiative Forcing 
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Growth rate of K – Growth rate of E = Growth rate of K/E ratio

3.83.63.43.12.82.31.71.00.3JPN

5.75.65.55.25.04.33.42.20.7EU15

7.17.37.47.47.56.85.63.71.2USA

204520402035203020252020201520102005electricity

7.68.88.17.36.15.03.72.10.5JPN

6.912.912.611.810.89.37.45.01.8EU15

21.329.527.024.122.618.714.710.13.8USA

204520402035203020252020201520102005electricity

Equivalent rate of “Technological Progress” to keep K/E constant 
and yet achieving the same OUTPUT growth:


