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Overview

Industrial sector is a major source of carbon emissions. According to IEA, the industrial cumulative CO2 emissions from 2015 to 2050 is the highest (compared to power, transport, buildings, agriculture, and other transformation) in its 2ºC scenario (global temperature rise below 2ºC above pre-industrial levels) (IEA, 2016a). The largest cause of industrial carbon emissions is direct fossil fuel combustion to meet the heating demand from various industrial processes. Unlike the decarbonisation of power sector, which is well under way in recent years, the mitigation of industrial carbon emissions  is a much more difficult task. While, a higher target was set in the Paris Agreement dealing with global climate change, by keeping temperature rise “well below 2ºC” compared with the previous “below 2ºC”. To achieve that goal further actions, including more efforts on carbon reductions from the industry sector, are required.
To mitigate the industrial carbon emissions, fossil fuel combustion has to be reduced, which can be achieved by energy efficiency improvements, switching to electricity (and decarbonisation of the power system), as well as replacing fossil fuels by renewable energies. This paper is about the potential of renewable energies’ application for heating purposes in the industrial sector in selected APEC economies. The study in this paper supports the Asia Pacific Energy Research Center (APERC)’s outlook of energy demand and supply in the APEC region. 
Methods

To estimate the potential, temperature is the key. Heat demand is divided by 3 temperature ranges: low temperature (LT) range, lower than 100ºC; medium temperature (MT) range, from 100ºC to 400ºC; high temperature (HT) range, higher than 400ºC. The matching of renewable options and industrial subsectors is shown in Table 1. 
Table 1 Renewable heat technology and industrial sub-sector selection results
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Chemical and petrochemical
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Geothermal (HP or

thermal water)

Solar thermal

Biomass


(source) Authors
The calculation process is comprised of 3 modules: the heat demand profile module, the renewable resource supply potential module, and the renewable heat potential determination module.
Results
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Figure 1 Renewable energy consumption for heating in 2014 (observed) and its potential in 2040 (estimation)
(source) IEA 2016n  APERC 2016 and authors estimation
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Figure 2 Renewable energy consumption for heat supply in 2014 and renewable heat potential by economy in 2040

(source) IEA, 2016b and authors estimation
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Figure 3 Total renewable energy consumption for heat in all the selected industry subsectors in all the economies in 2014 and potential in 2040 by energy source
(source) IEA, 2016b and authors estimation

Conclusions

The preliminary analysis results suggest that Paper, pulp and printing and Food and tobacco subsectors will continue to be promising for renewable heat. While the potential for renewable energies in the Chemical and petrochemical sector is expected to be the highest in the future. In terms of economy, potential for renewable heat is highest in China in the future given its huge industrial energy demand. However, currently the United States is the economy with the largest renewable energy consumption in the industry sector and the potential for renewable energies’ application is expected to be high in the future. Biomass is the most used renewable option in the industry sector and in the future the potential for its utilization will be the highest among the all the renewable heat options.
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