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Delineating the local system
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The Whole-System View
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Housing sector emissions near-zero under aggressive targets

But under all emissions reduction scenarios, ‘easy-wins’ include off-grid high carbon heating sources

Housing sector 
emissions reduction 
dependent on 2050 

target 

O. Broad, G. Hawker, P. Dodds, (2019) Decarbonising the UK residential sector: the dependence of national abatement on 
flexible and local views of the future (in review)



Uncertainty in supply and 
technological performance

O. Broad, G. Hawker, P. Dodds, (2019) Decarbonising the UK residential sector: the dependence of national abatement on 
flexible and local views of the future (in review)



Disaggregation of demand and 
rebound effects

University of Strathclyde IPPI blog October 2018 - Reducing emissions from heating our homes – does one size fit all? 
Jack Flower and Graeme Hawker

Sources: [1] England, Northern Ireland, Scotland 
and Wales 2011 Census: Office for National 
Statistics ; National Records of Scotland ; Northern 
Ireland Statistics and Research Agency (2017): 2011 
Census aggregate data. UK Data Service (Edition: 
February 2017). DOI: 
http://dx.doi.org/10.5257/census/aggregate-2011-2; 
[2]  UK GOV, Sub-national electricity and gas 
consumption data 2015

http://dx.doi.org/10.5257/census/aggregate-2011-2


Capturing the temporal 
relationship of demand to supply

Proportion of 
wind capacity 
available as 
surplus 
capacity

Abatement costs for high temperature heat pump 
scenarios compared to fuel oil condensing boilers, rural 
model, central assumptions

Hawker G. (2018) Spatial and temporal 
disaggregation of whole system energy models 
through exemplar local multi-carrier networks



Linking buildings and networks

Marinho de Castro, M.M. et al., (2018). A Taxonomy of Fabric Integrated Thermal Energy Storage: A review of storage types and 
building locations. Future Cities and Environment. 4(1), p.5. DOI: http://doi.org/10.5334/fce.6

http://doi.org/10.5334/fce.6


Network services from heat

Allison, J., Cowie, A., Flett, G., Hand, J. W., Hawker, G., & Kelly, N. J. (2018). Modelling responsive demand from electrified domestic 
heating and storage under different operating strategies. Paper presented at uSIM - Urban Energy Simulation, Glasgow, United Kingdom.
Oluleye, G., Allison, J., Hawker, G., Kelly, N., & Hawkes, A. D. (2018). A two-step optimization model for quantifying the flexibility potential 
of power-to-heat systems in dwellings. Applied Energy, 228, 215-228. 



Thermal storage capacity

Allison, J., Bell, K., Clarke, J., Cowie, A., Elsayed, A., Flett, G., ... Hawker, G. (2018). Assessing domestic heat storage 
requirements for energy flexibility over varying timescales. Applied Thermal Engineering, 136, 602-616.
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Demand flexibility within the 

ELECTRA ‘Web of Cells’ concept

www.ElectraIRP.eu

Shifting from ‘supply follows 

demand’ to ‘demand follows 

supply’

Each cell operator attempts to 

solve problems locally through 

use of local flexibility in 

generation and demand 

(through aggregation)

• Producers

• Consumers

• Prosumers

• Aggregators

Involves accurate forecasting 

of demand within the context 

of increased renewable 

penetrations

http://www.electrairp.eu/

