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Intensities and efficiencies 
In the EU energy policy, energy efficiency 
targets have been set in terms of primary 
and final energy consumption, and energy 
intensity. Energy intensity is an inverse of 
energy productivity. Energy productivity is 
a synonym for energy efficiency. 
Improvement in energy efficiency has a 
decreasing effect on energy consumption, 
but the decrease may be (and often is) 
counterbalanced by an increasing effect 
of economic growth. The lesson learnt 
from the IPAT and Kaya identities and ver-
ified by numerous decomposition anal-
yses is that energy intensity and economic 
growth are the major drivers of energy 
consumption. Other drivers such as struc-
tural change in the economy, change in 
the energy mix, and change in population 
have their effect as well. 
In a similar way, drivers of raw material 
consumption and environmental impact 
(e.g. CO2/SO2/NOx/particulate emissions, 
other emissions into air, soil, or water, or 
waste) can be identified and analysed. 
Major drivers are then material and envi-
ronmental intensity, and economic activity 
(e.g. increasing production). 

New indicators 
The sustainability performance indicators 
developed in the EUFORIE project take 
the most important drivers into account. 
They combine information about changes 
in intensity and activity into two indicators. 
The performance indicators are sustaina-
ble growth (SG) and sustainable inten-
sity (SI). The sustainability criterion is rel-

ative: energy consumption, material con-
sumption, and environmental impacts 
should not increase from the reference 
level. SG and SI describe if the perfor-
mance of the studied system between two 
time moments is towards sustainability or 
away from it. Annual changes and change 
after a fixed base year of the performance 
are typical analyses. 
 

For whom? 
The new indicators SG and SI are flexible, 
which means they are applicable at all lev-
els of (economic) activity fulfilling the min-
imum data requirements. In the productive 
sector (agriculture, industry, and ser-
vices), the indicators can be calculated for 
individual products/services, specific pro-
cesses, a production site, an entire com-
pany, and even a global corporation. SG 
and SI can be calculated also for munici-
palities, provinces/counties, national 
states, groups of countries, territories and 
the World. Moreover, the indicators can 
be calculated for any entity or system, 
where sufficient data is available. 
 

What variables to include? 
Calculation of the sustainability perfor-
mance indicators SG and SI requires two 
input variables based on a pairwise choice 
from the following: (1) amount of produc-
tion, (2) energy used, (3) raw material 
used, or (4) environmental impacts. 
Causal relationship between the chosen 
variables is assumed, such as: 
 production explains energy use 
 production explains material use 
 production explains environmental 

impact 
 energy use explains environmental 

impact 
 material use explains environmental 

impact 
The choice is always a challenge, espe-
cially if the activity includes several prod-
ucts, energy sources, raw materials and 
environmental impacts. Aggregated varia-
bles are therefore an alternative to a large 
set of disaggregated variables. Sustaina-
bility is, however, a holistic concept. It is a 
political concept too, because it cannot be 
evaluated without making choices about 
what to look at. 
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Minimum data 
requirements 

Data of two variables with an 
assumed causal relationship, 
describing the same system at 
two time moments: 

 Economic activity 

 Energy consumption 

 Consumption of raw ma-
terial 

 Environmental impact 
(e.g. CO2 emissions or 
other emissions into air, 
water and soil, amount of 
(hazardous) waste 



 
Calculation of the sustainability 
perfomance indicators 
First, the intensity and activity effects (cf. 
Fig. 1) to the selected explained variable 
(energy consumption, material consump-
tion or environmental impact) will be cal-
culated by a preferred decomposition 
method. Information about the decompo-
sition analysis applied in EUFORIE is 
available in the references. 
The sustainability performance indicators 
sustainable growth (SG) and sustainable 
intensity (SI) are based on the relationship 
between the intensity effect (Ieff) and activ-
ity effect (Aeff): 
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Table 1. Cases of sustainability perfor-
mance. 
 Case 1 Case 2 Case 3 

Ieff < 0 < 0 < 0 

Aeff > 0 > 0 < 0 

Effect size |Xeff|>|Yeff| |Xeff|<|Yeff| - 

Change of 
explained 
variable 

> 0 < 0 < 0 

SG (%) 0< SG <100 SG > 100 SG < 0 

SI (coeff.) SI > 1 0 < SI < 1 SI < 0 

Perfor-
mance 

unsustaina-
ble 

sustainable sustainable 

 

 Case 4 Case 5 Case 6 

Ieff > 0 > 0 > 0 

Aeff > 0 < 0 < 0 

Effect size - |Xeff|<|Yeff| |Xeff|>|Yeff| 

Change of 
explained 
variable 

> 0 > 0 < 0 

SG (%) SG < 0 0< SG <100 SG > 100 

SI (coeff.) SI < 0 SI > 1 0 < SI < 1 

Perfor-
mance 

unsustaina-
ble 

unsustaina-
ble 

sustainable 

 
SG is the sustainable share of observed 
activity change. SI is a coefficient telling 
how much the original intensity should be 
change to reach sustainability. Variable V 
in the calculation of SI refers to energy 

use, material use, or environmental im-
pact explained by the decomposed ef-
fects. Subscripts 0 and t refer to the two 
time slots of the analysis. 
Values of the sustainability performance 
indicators depend on observed changes 
in the included variables, and they can 
also be negative, depending on direction 
of change in the selected variables. Table 
1 summarizes the possible cases. 

Opportunites 
The indicators can be applied to: 
 all productive processes 
 change at any level 
 all time periods 
 all causal relationships. 

Challenges  
The values of SG and SI are in the same 
range in case 1 and 5 (both unsustainable, 
but for different reasons), in case 2 and 6 
(both sustainable, but for different rea-
sons), and in case 3 (sustainable) and 4 
(unsustainable). Empirical analysis in the 
EUFORIE project includes observations 
belonging to all six cases. Interpretation of 
results depends on the case, so direct 
conclusions cannot be drawn from the SG 
and SI values alone. Attempt to develop 
“stand-alone” and “easy-to-use” sustaina-
bility performance indicators is always a 
challenge. 

Policy recommendations 

Selected results of the EUFORIE project, 
including the sustainability performance 
indicators, will be presented and dis-
cussed in a policy-oriented roundtable on 
27 September 2018 in Brussels, back-to-
back the conference of European Model-
ling Platform for Energy (EMP-E, 25-26 
September). Policy recommendations 
based on the roundtable will be published 
in a forthcoming EUFORIE deliverable. 

For further reading: 

Vehmas, Jarmo (2018). Report of energy efficiency at company level. European Futures for Energy Effi-
ciency (649342 EUFORIE), deliverable D6.2. 
Vehmas, Jarmo & Ameziane, Maria (2017). Report on ASA analyses of energy efficiency at company level. 
European Futures for Energy Efficiency (649342 EUFORIE), Deliverable 6.1. 

All EUFORIE deliverables are available at the project website http://www.euforie-h2020.eu 

  

Sustainable perfor-
mance indicators 

 The new indicators are 
based on relationship 
between the decom-
posed intensity and ac-
tivity effect to energy 
consumption, material 
consumption, or envi-
ronmental impact. 
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 Sustainable intensity 
(SI) 
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