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Changes in energy demands due to changing heating and cooling (H/C) requirements in a warming world may
impact greenhouse gas emissions, generating a feedback loop between the climate and energy systems. Estimating
the magnitude of this effect requires an evaluation of the interaction between local temperature, energy and
technology options.

To address this problem, we apply the global TIAM-WORLD Integrated Assessment Model [1] and the
PLASIM-ENTS climate model [2,3]. In view of the computational demands of PLASIM-ENTS, a direct coupling
of the models themselves is not feasible. Instead we build a dimensionally-reduced spatio-temporal emulator of
PLASIM-ENTS from a large ensemble of future simulations, building on [4]. The main focus of the presentation
will be a description and evaluation of this technique.

The spatio-temporal emulator outputs are used to derive population-weighted seasonal Heating and Cool-
ing Degree Days, aggregated for input to the 16 regions of TIAM-WORLD. TIAM-WORLD computes the
consequent impacts on energy system and outputs greenhouse gas concentration profiles which are returned to the
climate emulator, completing the feedback loop. The coupled system is iterated until convergence with a targeted
constraint on global temperature rise.

Preliminary results show small climate feedbacks induced by the changes in H/C at the global level: the
impacts of additional cooling demands in some regions are compensated by the decrease of heating demands at
other times or in other regions. However, the impacts of climate change on H/C are significant at the regional level
and so are important for the evaluation of energy decisions. Cooling results in electricity consumption while the
reduction of heating requirements is found to have greater impacts on bioenergy, coal and gas than on electricity
consumption. These dynamics lead to an increased electricity price, mainly in summer.

Future work will examine the feedbacks between precipitation and hydroelectricity and between temper-
ature and the thermal efficiency of the fossil and nuclear power, using a similar framework based on the
spatio-yemporal emulator of PLASIM-ENTS.
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