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Introduction

 The wider impacts of energy policy on the macro-economy are increasingly recognised.

 The interdependence of the energy systems and the economy naturally also implies that any 
changes in the economy impact on the energy system.

 While this interdependence is, of course, widely recognised, it has not featured prominently in 
assessing the likely impact of economic policies, such as industrial and fiscal policies.

 More research is needed to uncover impacts of non-energy (invisible) energy policies on 
elements of the energy system (see e.g. Cox et al., 2016; Royston et al., 2018).

 Our primary focus is on the impacts of UK economic policies on key elements of the energy 
system and their effects on energy policy goals such as energy use (and emissions), energy 
intensity and energy security. 

 (whilst not discussed here, regional economies will face similar issues to those identified in our 
analysis)
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Expertise

• Non-energy policies e.g. the impact of more graduates on the economy, 
Hermannsson et al (2014); fiscal policies, Lecca et al (2014, 2017); and 
Brexit, Roy et al (2016); Scandinavian Model, Emonts-Holley et al 
(2017); new fiscal framework (Lisenkova et al, 2017).

• Energy policies e.g. changes in energy efficiency in production, e.g. 
Allan et al (2007), Hanley et al (2009) and in consumption e.g. Lecca et 
al (2014), Figus et al (2017), all of which provide system-wide analyses 
of the economy-wide impacts, including rebound, of energy efficiency 
(Turner, 2009). We have also assessed the impact of a carbon tax (Allan 
et al, 2014) and of a range of renewable energy technologies. Also see 
policy briefs on energy efficiency work at CIED (2017).
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Research themes

 Trade

 Innovation (labour productivity)

 Fiscal policy (Government expenditure + income tax)

Energy efficiency (in production and consumption)

…. at national UK level.
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2. Key research results



UK-ENVI and AMOS-ENVI

 AMOS-ENVI is specifically designed to analyse the impact of energy and environmental 
disturbances on the Scottish Economy (e.g. Allan et al., 2014; Hanley et al., 2009). UK-ENVI 
is a national version of AMOS-ENVI (e.g. Allan et al., 2007; Lecca et al., 2014a; Turner, 
2009). 

 Multi-sectoral with energy disaggregation in production and consumption;

 Fully-specified supply-side (which dominates macroeconomic behaviour in some 
circumstances) and can therefore explore impact of supply-oriented policies; 

 Range of labour market treatments: bargained real wage (BRW) typically used as default, fixed 
real wage, fixed nominal wage, and exogenous labour supply;

 Investment and consumption typically reflect intertemporal optimisation;

 Demands – including trade flows - responsive to relative prices;

 Period-by-period or short/long-run equilibria (with focus here being on the long run only);

 Calibrated to a UK / Scottish SAM for 2010, and sectoral territorial CO2 emissions.
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 Motivated by UK Industrial Strategy.

 Proxy the impact of a successful trade-enhancing 

policies by an exogenous (and costless) 5% 

increase in international export demands across all 

sectors.

 We consider alternative labour market closures 

(not shown here) as wage determination process 

proves critical.
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2.1. UK trade



Trade: selected results
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Key results

 Positive impact across key indicators of UK economic activity.

 Notable and typically adverse spillover effects to key components of the energy system. 

 Energy intensity of economic activity increases. 

 Could increase CO2 emissions if action is not taken at the same time to decarbonise the economy in 
line with the Industrial Strategy challenge on Clean Growth.

 Although not shown here, we also consider different wage bargaining regimes, indicators for fuel 
poverty, security of supply, and also identify all impacts across 30 economic sectors of the economy.

 General, across-the-board, export-driven growth is typically not “green” in nature. However, it may 
be possible to target specific sectors so as to stimulate “green growth”. 

 Detailed paper available at https://bit.ly/2FwV2Y3 & https://bit.ly/2Cl67Im , and an initial discussion 
of sectoral targeting is available at https://bit.ly/2CmZq8y
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 Motivated by UK Industrial Strategy. Proxy the impact of successful 

productivity-enhancing policies by an exogenous (and costless) increase 

in labour augmenting productivity across all production sectors. 

 The increase in labour productivity is a one-off and permanent step 

increase of 1.5% . This value is broadly in line with the difference between 

the present UK labour productivity level and the average across EU28 

countries (OECD, 2017). 

 Again, we consider alternative labour market closures (not shown here) 

as wage determination process proves important for macroeconomic 

impacts.
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Labour productivity: selected results
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Key results

 Beneficial impact across the major indicators of UK economic activity (although 
employment falls in the short run), reflecting an improvement in competitiveness.

 Some beneficial spillover effects to key components of the energy system. 

 Energy- and CO2 emission intensity of economic activity fall. 

 Could increase CO2 emissions if action is not taken at the same time to decarbonise the 
economy in line with the Industrial Strategy challenge on Clean Growth.

 Although not shown here, we also consider different wage bargaining regimes, indicators 
for fuel poverty, security of supply, and also identify all impacts across 30 economic sectors 
of the economy.

 As with exports, general, across-the-board, improvement in labour productivity is typically 
not “green” in nature, although we do see beneficial effects to key energy policy 
indicators. However, it may be possible to target specific sectors so as to stimulate “green 
growth”. 
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 Increase in Government expenditure, and a reduction in income 

tax in isolation, so as to focus on the effects of these policies per se

on the economy and key elements of the energy system. 

 Calibrated to increase GDP by 0.6% in both cases.

 Government expenditure: impact of a 5.08% increase in real 

Government expenditure. This simply constitutes a (bond-

financed) stimulus to demand.

 Reduction in income tax: impact of a 1.34% fall in the average rate 

of income tax. 
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Government expenditure / income tax: selected results
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Key results

 With reduced taxation there is a relatively greater stimulus to private, 
as compared to UK public, spending and the former is more energy and 
emissions intensive. 

 The link between economic activity and total energy use and emissions 
is much stronger in response to tax reductions than to expenditure 
increases. 

 Emissions actually fall slightly in the public-spending-induced 
expansion. 

 For any given fiscal stimulus, any adverse energy and emissions impacts 
would be limited by stimulating government spending rather than 
reducing taxation.
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 Balanced budget hike in income tax rate: increase in the 

average income tax rate (of 5 percent), but here we 

impose a balanced budget.

 The increment to income tax revenues is used to fund an 

increase in current government expenditure. 

 We know from analysis outlined previously that in this 

case there is a combination of a positive demand and a 

negative supply side shock. 
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Balanced budget increase in income tax: selected results
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… but alternative bargaining regimes

 In our analysis we consider six alternative labour market bargaining 
regimes as there exists genuine uncertainty about the way that the 
aggregate UK labour market currently operates.

 Alternative labour market assumptions have a significant impact on 
results.

 For example, the Fixed Nominal Wage (FNW) assumption (nominal 
wages remain fixed throughout), as opposed to our default case where 
workers’ bargaining power increases as the level of unemployment 
falls.
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Balanced budget increase in income tax FNW: selected results
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Key results

 Crucial importance of the wage determination process in governing the impact of 
fiscal policy changes on both the economy and energy use and emissions. 

 Aggregate demand is stimulated since government expenditure is less import 
intensive than private spending. However, the increase in taxation puts upward 
pressure on wages IF workers seek to restore their post-tax wage.

 Under BRW there seems no prospect of a double dividend, and indeed even the 
primary objective of the fiscal expansion is not achieved.

 Under FNW, however, there is an apparent “double dividend” as key government 
economic and energy policy goals are simultaneously improved. 

 This would suggest that a double dividend is possible in a situation where workers 
are willing to accept cuts in their post-tax wage. 

 Technical paper is available at https://bit.ly/2AJ609M
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 Although not a ‘non-energy policy’, we compare energy efficiency 

improvements in consumption and in production.

 Illustrate outcomes with a costless and permanent step increase in 

efficiency with which energy is used in household consumption, and a 

costless and permanent step improvement in the efficiency by which 

energy inputs are used by all production sectors.

 Calibrated to increase GDP by 0.5% in both cases (22.2% increase in 

energy efficiency in consumption, 6.4% increase in energy efficiency 

in production) for a systematic comparison. 
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Energy efficiency in consumption / production: selected results
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Key results

 Achieve the desired effects on key elements of the energy system in terms of policy 
outcomes set out in, for example, the UK Clean Growth Strategy.

 Notable and typically beneficial spillover effects to key indicators of UK Economic activity.

 This would indicate a positive spillover effect from policies pursued in the UK Clean Growth 
Strategy, on outcomes sought by the UK Industrial Strategy. 

 However, potential fall in competitiveness arising from energy efficiency improvement in 
consumption.

 Results emphasise differences in impacts on the economy and key elements of the energy 
system across the two cases of energy efficiency improvements.

 Although not shown here, we also consider different wage bargaining regimes, indicators 
for fuel poverty, security of supply, and also identify all impacts across 30 economic sectors 
of the economy. Possible to target individual sectors / households.
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3. Summary of results



Energy-Economy-Environment trade-off matrix
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Long-run, default model 
closures/elasticities

Increases in:

Exports
Labour 

productivity

Energy 
efficiency in 

consumption

Energy 
efficiency in 
production

Government 
spending

Income tax 
rate

Balanced 
budget 

income tax 
rate

GDP (Increase=Good) Good Good Good Good Good Bad Bad

Employment (Increase=Good) Good Good Good Good Good Bad Bad

Total energy use (Fall=Good) Bad Bad Good Good Bad Good Good

Energy intensity (Fall=Good) Bad Good Good Good Good Good Bad

Fuel poverty indicator (Fall=Good) Bad Good Good Bad Bad Bad Bad

Affordability / prices (Fall=Good) Bad Good Bad Good Bad Bad Bad

Security of supply indicator (Fall=Good) Bad Bad Good Good Bad Good Good

Territorial CO2 emissions (Fall=Good) Bad Bad Good Good Good Good Good

Emission intensity (Fall=Good) Bad Good Good Good Good Good Good



Key lessons

• Policies traditionally regarded as “economic” policies have important impacts on key elements of 
the energy system / energy policy goals

• Typically have desired effect on primary objective - economy

• Trade-offs among goals apparent, but complementarities too

• Significant differentiation in impact among policies

• Policies traditionally regarded as “energy” policies have important impacts on economic system 
and economic policy goals

• Desired effect on primary goal – energy use / CO2 emissions - less clear cut

• Trade-offs among goals less apparent, complementarities more so

• Some evidence of differentiation among policies

• Interdependence of energy and non-energy sub-systems implies desirability of ‘holistic’ approach

• Traditional “assignment” of policies?

• Coordinated approach?
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Overview of outputs
 Trade:

 The economic impacts of UK trade-enhancing industrial policies and their spillover effects on the energy system. UK Energy Research Centre Working paper.

 Highlighting the need for policy coordination: the economic impacts of UK trade-enhancing industrial policies and their spillover effects on the energy system. 
Fraser of Allander Economic Commentary, 42(3), 53-67.

 The economic and energy impacts of a UK export shock: comparing computable general equilibrium and macroeconometric modelling approaches. 
Forthcoming Discussion Paper in Economics – in collaboration with the University of Leeds and the University of York.

 Labour productivity, innovation, and jobs:

 The economic impacts of UK labour productivity-enhancing industrial policies and their spillover effects on the energy system. Forthcoming Discussion Paper in 
Economics.

 The characteristics of energy employment in a system-wide context. Revise and resubmit to Energy Economics.

 Taking concepts of green jobs to the data: the UK case. Forthcoming.

 Fiscal policies, localism and devolution:

 The economic impacts of UK fiscal policies and their spillover effects on the energy system. Forthcoming chapter in Environmental Economics and Computable 
General Equilibrium Analysis: Essays in Memory of Yuzuru Miyata.

 The economic impacts of Scottish fiscal policies and their spillover effects on the energy system. Fraser of Allander Economic Commentary, forthcoming.

 Energy and environment:

 Contrasting the system-wide impacts of changes in energy efficiency in production and in consumption: a computable general equilibrium analysis for the 
United Kingdom. Forthcoming Discussion Paper in Economics.

 Modelling economic-environmental linkages in a CGE model through sectoral physical use of energy. University of Strathclyde Department of Economics, 
Discussion Papers in Economics, 18(18).
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4. Influencing our upcoming 
research outputs
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