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To what extent will industrial energy efficiency 

reduce energy use across the economy?

What type of sectors deliver greatest energy savings?

Industrial energy efficiency policy is typically targeted at the most energy intensive sectors in the 

economy. Less energy intensive sectors that use a relatively high level of energy due to the scale of 

their activity may also be targeted. Either of these types of sectors may be targeted on the basis that 

large energy savings could be realised at industry-level. However, particularly where national energy 

use and emissions are a policy concern, there is a need to consider how changes in energy efficiency 

in one industry may impact throughout the wider economy.

Unanticipated impacts on energy use?

In EPSRC-funded research at the University of Strathclyde, we are modelling the impacts of energy 

efficiency in different UK industries on energy use across the economy.  On first glance, our results 

may appear counter-intuitive. The greatest reductions in total energy use across the economy are 

achieved when the energy efficiency improvements are targeted towards some of the least energy-

intensive, but larger scale, sectors. For example, improved energy efficiency in the けWｴﾗﾉWゲ;ﾉW ;ﾐS 
‘Wデ;ｷﾉ Tヴ;SWげ sector achieves a significantly greater proportionate reduction in total energy use 

across the economy compared to what happens when efficiency improves in a more energy-intensive 

sector, ﾉｷﾆW けM;ﾐ┌a;Iデ┌ヴW ﾗa P;ヮWヴ ;ﾐS Pヴｷﾐデｷﾐｪげく “WW デｴW aｷｪ┌ヴW ;Hﾗ┗Wく Ia WﾐWヴｪ┞ WaaｷIｷWﾐI┞ ｷﾏヮヴﾗ┗Wゲ ｷﾐ 
some of the most energy-intensive industries, which tend to be fuel/utility suppliers, energy use 

across the economy may increase.



What explains the potentially unanticipated results we get?

There are three fundamental factors that could cause erosion of the energy savings we may anticipate 

in our economy as a result of energy efficiency improvements in different industrial sectors. First, 

improving the efficiency of energy use in production will lower the price of the service provided by 

physical energy inputs. This will encourage a switch towards the use of energy goods in production. 

Tｴｷゲ ｷゲ ;ﾐ ｷﾐS┌ゲデヴ┞ ﾉW┗Wﾉ さゲ┌Hゲデｷデ┌デｷﾗﾐ effectざく Second, energy intensive producers will enjoy larger 

decreases in total input costs. Where this translates to lower output prices this will trigger positive 

さIﾗﾏヮWデｷデｷ┗WﾐWゲゲざ WaaWIデゲ デｴ;デ ┘ｷﾉﾉ spill forward through downstream supply chains. As a result 

デｴWヴW ﾏ;┞ HW ; さIﾗﾏヮﾗゲｷデｷﾗﾐ WaaWIデざが changing the industrial structure of the economy in favour of 

more energy efficient but (still) more energy-intensive producersく WｴｷﾉW デｴｷゲ デ┞ヮW ﾗa けWIﾗﾐﾗﾏ┞-wide 

ヴWHﾗ┌ﾐS WaaWIデげ ｴ;ゲ ｷﾏヮﾉｷI;デｷﾗﾐゲ aﾗヴ ｴﾗ┘ WﾐWヴｪ┞ WaaｷIｷWﾐI┞ ﾏ;┞ ;aaWIデ デﾗデ;ﾉ WﾐWヴｪ┞ ┌ゲW ｷﾐ デｴW 
economy, it is important to recognise that it is a result of positive economic effects. The underlying 

productivity-led expansion ｷゲ ﾗﾐW ﾗa デｴW けmultiple benefits of energy efficiencyげ ｴｷｪｴﾉｷｪｴデWS H┞ デｴW 
International Energy Agency (2014)*.

What does all this mean for policymakers?

Our research develops methodological tools and generate results that could aid policymakers in 

making more informed decisions. It involves an energy variant of the type of multi-sector CGE model 

used by policy bodies such as HM Treasury to analyse wider economic impacts of a range of policy 

and other economic scenarios. Our findings regarding industrial energy efficiency indicate that 

policymakers should carefully consider the wider impacts of energy efficiency initiatives focused in 

the most energy intensive sectors of the economy. Economic benefits must be assessed in the 

context of the impact on total energy savings and emissions at a national level. However, it is also 

important to note that where energy-intensive UK industries are or become relatively more energy 

efficient relative to competitors elsewhere, there could important positive impacts on carbon 

emissions at the global level if energy use is drawn to a more efficient location. However, where 

national energy use and emissions levels are of concern, greater proportionate energy savings could 

be realised by targeting energy efficiency improvements in sectors with lower energy intensity but 

possibly large overall energy uses (due to scale of production). 

O┌ヴ ;ﾐ;ﾉ┞ゲｷゲ ｷゲ ヮ;ヴデ ﾗa デｴW ヮヴﾗﾃWIデ けEﾐWヴｪ┞ ゲ;┗ｷﾐｪ ｷﾐﾐﾗ┗;デｷﾗﾐゲ ;ﾐS WIﾗﾐﾗﾏ┞-┘ｷSW ヴWHﾗ┌ﾐS WaaWIデゲげが ;ﾐ 
EPSRC End-Use Energy Demand project (Grant Ref: EP/M00760X/1). 

The project is led by Professor Karen Turner, Director of the Centre for Energy Policy (CEP) at the 

University of Strathclyde International Public Policy Institute. The project involves researchers from 

the Centre of Energy Policy and Fraser of Allander Institute at the University of Strathclyde and a 

number of external collaborators.

Our project work on industrial energy efficiency is currently in progress and a working paper will be 

available soon. However, we have already published a number of papers in this area.  For more 

information, please the contact details below and visit our project website.

Contact for industrial energy efficiency work: grant.j.allan@strath.ac.uk

Contact project leader: karen.turner@strath.ac.uk

Project website: www.cied.ac.uk/research/impacts/energysavinginnovations

CEP website: 

http://www.strath.ac.uk/research/internationalpublicpolicyinstitute/centreforenergypolicy/

ゅ TｴW IEA ふヲヰヱヴぶ ヴWヮﾗヴデ けC;ヮデ┌ヴｷﾐｪ デｴW M┌ﾉデｷヮﾉW BWﾐWaｷデゲ ﾗa EﾐWヴｪ┞ EaaｷIｷWﾐI┞げ is available at http://www.iea.org/publications/freepublications/.
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