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Points for the talk

• The activity variable in social LCA

• An alternative for common indicators: direct quantification

• Example, PSILCA database

• Conclusions & discussion



The activity variable in Social LCA,
revisited



The activity variable in social LCA

• Well-known: 

a) Indicators in social LCA divers, qualitative and 
quantitative

b) social LCA without LC is somehow missing the point

→ there needs to be a way to deal with processes in a life cycle 
and to address the contribution of processes in a life cycle to 
a final life cycle result

→ Norris, 2006: “activity variable”: 

→ worker hours, or value added, as quantitative figure for 
each process



The activity variable in social LCA, 2

→ Norris, 2006: “activity variable”: 

• worker hours, or value added, as quantitative figure for 
each process

• each indicator risk-assessed  per process
(low, medium, high, ..)

• and the assessment result expressed as one elementary 
flow

→ this indeed allows calculation of all types of indicators in 
LCA, with common LCA tools

→ used in the SHDB and in the PSILCA database, with worker 
hours



The activity variable in social LCA

PSILCA: construction, Bermuda



SHDB: construction, Belarus



The activity variable in social LCA, 3

→ Norris, 2006: “activity variable”: 

• worker hours, or value added as quantitative figure for 
each process

• each indicator risk-assessed (low, medium, high, ..)

• and the assessment result expressed as one elementary 
flow

→ there are quite many indicators that have no link to the 
worker hours spent in a process: drinking water coverage; 
DALYs due to air pollution, ...

→ a lot of redundant information

→ the indicator result itself gets somewhat a hidden



The activity variable in social LCA, 3

→ Norris, 2006: “activity variable”: 

• worker hours, or value added as quantitative figure for 
each process

• each indicator risk-assessed (low, medium, high, ..)

• and the assessment result expressed as one elementary 
flow

→ there are quite many indicators that have no link to the 
worker hours spent in a process: drinking water coverage; 
DALYs due to air pollution, ...

→ a lot of redundant information

→ the indicator result itself gets somewhat a hidden

→ isn’t there a more direct calculation possibility?



Direct quantification of social indicators
in social LCA



A direct quantification of indicators in 
social LCA, explored 

• Considering the indicators used in social LCA so far, often, 
a quantification is possible:

• # of enterprises, of accidents, USD for education, ..

• % of coverage of sanitation, illiteracy, ..

• Yes/No (presence of indigenous population, ..)

• rating scores (transparency index, ..)

• ...

• There are rarely pure textual descriptions, and if they are, 
they can be turned into a quantifiable value (losing a bit 
of information)



A direct quantification of indicators in social LCA, explored; 

Construction, Bermuda, PSICLA DB 



A direct quantification of indicators in social LCA, explored; 

Construction, Bermuda, PSICLA DB 



A direct quantification of indicators in 
social LCA, explored 

A quantification has two main issues

a. aggregation of results across processes in the life cycle 

(reason: % cannot be added up e.g., results are often relative, 
specific)

b. linking quantitative values to the process (!)



A direct quantification of indicators in social LCA, 

full calculation, construction, Bermuda 
(excerpt) 

PSILCA database, developer, version 2, in openLCA, cut-off 1e-6,  



A direct quantification of indicators in social LCA, 

full calculation, construction, Bermuda 
(excerpt) 

PSILCA database, developer, version 2, in openLCA, cut-off 1e-6,  



A direct quantification of indicators in social LCA, 

full calculation, construction, Bermuda 
(excerpt, sorted) 

PSILCA database, developer, version 2, in openLCA 



A, proposed calculation: 
normalization by total amount of products in 
the life cycle

• Idea: every process contributes a certain amount of its 
product to the overall result, and contributes also with 
impacts

• Technically: Division of all results by the scaled diagonal 
of the technology matrix A (gk: result, rk: normalized 
result):



A direct quantification of indicators in social LCA, 

Proposed calculation: normalization by 
total amount of products in the life cycle

in openLCA 
possible 
with a 
python 
script:



A direct quantification of indicators in social LCA, 

full calculation, construction, Bermuda (excerpt, 
total product amount normalized calculation) 

PSILCA database, developer, version 2, in openLCA, cut-off 1e-6,  



A direct quantification of indicators in social LCA, 

full calculation, construction, Bermuda (excerpt, 
total product amount normalized calculation) 

PSILCA database, developer, version 2, in openLCA, cut-off 1e-6,  

non-
normalized 



A, proposed calculation: 
normalization by total amount of products in 
the life cycle

• Disadvantage: everything is “averaged” – in the risk 
assessment approach, extreme values (very high, very 
low risk) are kept separately and not merged directly



Direct quantification of indicators in social LCA, 

B, linking quantitative values to the 
process (!)

How can indicator values be linked to the output of a process?



Direct quantification of indicators in social LCA, 

B, linking quantitative values to the 
process (!)

How can indicator values be linked to the output of a process?

In social LCA databases, we have two types of scopes for the 
collected indicator information 

• country, 

• sector in country

Often, sector in country is preferred (more specific information);

Sometimes, lack of information prevents use of sector specific 
indicators; 

Sometimes, sector information does not make sense 
(“drinking water coverage”)



Direct quantification of indicators in social LCA, 

B, linking quantitative values to the 
process (!)

→ how is drinking water coverage (e.g.) linked to selling 1 USD of 
product in one country?



Direct quantification of indicators in social LCA, 

B, linking quantitative values to the 
process (!)

→ how is drinking water coverage (e.g.) linked to selling 1 USD of 
product in one country?

→ more sales, more responsibility

→ this is of course very different from normal attributional 
LCA, where buying a product is assumed to reflect directly 
e.g. emissions



Direct quantification of indicators in social LCA, 

B, linking quantitative values to the 
process (!)

→ how is ‘drinking water coverage’ (e.g.) linked to selling 1 USD of 
product in one country?

→ more sales, more responsibility

→ this is of course very different from normal attributional 
LCA, where buying a product is assumed to reflect directly 
e.g. emissions

→ for interpretation, a threshold is useful (target value, 
performance reference); this would also allow non-linear 
aggregation



Direct quantification of indicators in social LCA, 

B, linking quantitative values to the 
process (!)

→ how is ‘sector average wage, per month’ (e.g.) linked to selling 1 
USD of product in one country?

→ more sales, more responsibility

→ direct link: share of personnel costs in product price

→ still not a causal relationship

→ for interpretation, a threshold is useful (target value, 
performance reference)

→ indicator values in processes should always be termed “risk” (or 
similar) to prevent the impression they are causal impacts of 
product consumption



Direct quantification of indicators in social LCA, 

In the SHDB

→ indicator values are only available in risk-classes, not as raw 
values 

→ Can still be coded as 1, 2, ...5, and then calculated

→ However, not really a direct quantification



Discussion and conclusions



Conclusion

• A direct quantification of social impacts in LCA is possible

• This allows to overcome an activity variable, provides more 
direct access to indicator values, and also seems useful for an 
Impact Assessment

• It requires a normalization of calculation results and an 
interpretation of quantitative values in each process

• For the normalization of calculation results, the total amount 
of all products in a product system is proposed

• A technical implementation is feasible

• The interpretation of values in each process depends on the 
scope of the indicator (sector-specific, country)



Conclusion, 2, and discussion

• The interpretation of values in each process depends on the 
scope of the indicator (sector-specific, country)

• In all cases, there seems less clear causality of indicators 
compared to environmental LCA

• This causality is stronger for more specific indicators

• This is common in Social LCA, but was not so clear with activity 
variable results

• A process-specific threshold, indicator-specific and maybe case-
specific, seems to be useful to reflect vulnerabilities, and thus 
non-linear effects

• Indicator results should still be considered as risks, not as 
“directly caused” by the consumed product



Outlook

• I think there is room for research

• We are very open for collaboration on this topic
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Thank you very much!
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GreenDelta GmbH
Müllerstrasse 135, 13349 Berlin, Germany
ciroth@greendelta.com
www.greendelta.com


