Overview of the ETLCA tool (Energy
Technologies Life Cycle Assessment)
Introduction
The ETLCA spreadsheet tool allows quick and easy estimation of the life cycle environmental impacts of
potential future electricity mixes for the UK. It enables estimation of:












Direct carbon emissions;
Carbon footprint (global warming potential);
Ozone layer depletion potential;
Acidification potential;
Eutrophication potential;
Photochemical smog potential;
Water eco-toxicity potentials (freshwater and marine);
Terrestrial eco-toxicity potential;
Human toxicity potential;
Human health impacts from radiation; and
Depletion of resources (elements and fossil fuels).

The tool has been developed with the following objectives in mind:




to enable formulation of user-defined future electricity mixes for the UK to 2070, with the option of
using the SPRIng scenarios and carbon constraints as a basis;
to enable easy calculation of the life cycle environmental impacts of potential electricity mixes;
to identify trade-offs between the environmental impacts of each defined scenario.

ETLCA overview
The tool has been developed in Microsoft Excel. The worksheet labelled ‘SPRIng scenarios’ and all sheets
labelled ‘ETMix’ can be edited by the user. All other worksheets are locked and are inaccessible in order to
prevent accidental changes to the database and formulae in the tool. If access to the locked sheets is
desired, the password is ‘SPRIng’ (case sensitive).
The direct carbon emissions and life cycle environmental impacts in the ETLCA database were calculated as
part of the SPRIng project [1], drawing on the Ecoinvent [2] and NEEDS [3] databases. The LCA impacts use
the CML methodology [4].

Defining scenarios in ETLCA
Figure 1 shows the initial worksheet, ‘SPRIng scenarios’. This worksheet acts as a reference to the scenarios
developed in the SPRIng project, which describe four potential futures with differing electricity demand

profiles and direct carbon emissions1, spanning the years 2020 to 2070. These scenarios can be altered by
the user.
A single ETLCA spreadsheet only describes one of the four scenarios in the ‘SPRIng scenarios’ worksheet. This
is to allow the user to generate several different sub-scenarios, all of which meet the electricity consumption
and carbon constraint profiles of the selected scenario, without over-complication. The sub-scenarios are
defined in the ‘ETMix’ worksheets.

Figure 1: The ‘SPRIng scenarios’ worksheet in ETLCA

Defining sub-scenarios in ETLCA
The ‘ETMix’ worksheets allow the user to define sub-scenarios based on the electricity consumption figures
and carbon constraints specified in earlier. Four sub-scenarios can be defined, designated (1), (2), (3) and (4).
As shown in Figure 2, electricity consumption figures and carbon constraints for each year (2020, 2035, 2050
and 2070, plus the base year, 2008) are inserted in the orange cells. The electricity mix in each year can then
be defined by the green cells. Yellow cells at the bottom of the sheet are simply to record the main
assumptions of the sub-scenario (whether or not new nuclear power and carbon capture and storage (CCS)
are included).
Columns G to K then calculate the electricity produced by each power source in each year.

1

‘Direct carbon emissions’ refers to carbon emitted directly by power stations in the UK. Thus the figures do not
include other greenhouse gases or life cycle stages.

1. Enter electricity consumption and carbon
limits for each year here, according to the
scenario specifications

3. Record basic assumptions about whether
or not new nuclear build and CCS occur here

2. Enter the desired electricity mix for
each year in the green cells, checking
that the total sums to 100%

4. Electricity production by technology
type is calculated here (blue cells)

Figure 2: Defining a sub-scenario in one of the four ETMix worksheets (part one)
After the electricity mix in each year has been defined, direct carbon emissions from electricity generation
are calculated in columns L to P (see Figure 3). Based on the carbon constraints specified in the scenario,
cells Q3 to U3 will then show whether the electricity mixes that have been entered are acceptable or not by
displaying ‘accept’ or ‘problem’. The cells underneath give an indication of how far the electricity mix is from
satisfying the carbon constraint in each particular year.

5. Annual direct carbon emissions from the defined
mix are calculated here (as CO2 and C) and broken
down by technology type in the green cells below

6. Carbon emissions are checked against
the constraints here and the mix is
accepted or highlighted as a problem

7. The difference between the carbon constraint in
each year and the actual emissions are indicated here
Figure 3: Defining a sub-scenario in one of the four ETMix worksheets (part two)

Assessing the impacts of the defined sub-scenarios
Once the four sub-scenarios have been defined, the worksheets named ‘LCA…’ provide graphs of each subscenario, showing the contribution of each technology to the overall impact in each year.
The final worksheet, ‘Scenarios Comparison’, provides a graphical representation of how the defined subscenarios differ in respect to their environmental impacts over time. This allows the user to identify tradeoffs between the defined sub-scenarios and highlights areas of interest which can then be examined in more
detail by looking at the relevant ‘LCA…’ worksheet.
The ‘LCA…’ worksheets and the ‘Scenarios Comparison’ worksheet are locked to avoid accidental changes
(password: ‘SPRIng’).
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