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The PSILCA social LCA database



PSILCA 

• PSILCA is a database for social LCA, i.e. for assessing social 
impacts related to a product, service, or organization, over the 
entire life cycle

• Initiated, developed and maintained by GreenDelta since 2014

• Current version is 3.1, released 2 weeks ago



PSILCA, use cases

• Review industrial sectors and social indicators for different countries

• Calculate and assess the social impacts of products along life cycles, in 
combination with specific foreground models, typically

• Perform social hotspots analyses

• Technology assessments

• Specific cases, e.g. “Social License to Operate” for mining sites, as 
background information



PSILCA approach and structure



Eora as backbone 

Eora MRIO database as backbone (Lenzen et al. 2013, annual updates):

▪ 189 individual countries represented by a total of 14,839 sectors (classified by entity: 
industries and commodities)

▪ high-resolution heterogeneous classification, or 26-sector harmonized classification

▪ Monetary process connections



Structure of processes

26 common sectors (industries) 
for Afghanistan

1022 detailed
sectors
(industries
and 
commodities) 
for the UK

Screenshots from openLCA



Social indicators

▪ Social indicators and their structure mainly inspired by UNEP/SETAC guidance book, 
some indicators are added:

STAKEHOLDER – SUBCATEGORY – INDICATOR – (SUBINDICATOR)

▪ In PSILCA v 3.1, there are 70 qualitative and quantitative indicators addressing 21 
subcategories (topics) and 4 affected stakeholder groups

▪ Measured in different units such as single values, percentages or text



Social indicators https://psilca.net/wp-content/uploads/PSILCA_manual_v3.1_1.2.pdf

LOCAL COMMUNITY

Subcategory Indicator Unit of measurement Coverage

Access to material resources

Certified environmental management systems
# of CEMS (ISO 14001) per 10,000 

employees in the time frame (5 years)
S

Extraction of biomass (related to area) annual t/km² C

Extraction of biomass (related to population) annual t/cap C

Extraction of fossil fuels annual t/cap C

Extraction of industrial and construction minerals annual t/cap C

Extraction of ores annual t/cap C

Level of industrial water use (related to renewable water 

resources)

% of total actual renewable water 

resources per year
C

Level of industrial water use (related to total withdrawal) % of total water withdrawal per year C

Environmental footprints

Embodied agricultural area footprint ha/$ S

Embodied forest area footprint ha/$ S

Embodied water footprint Mm3/$ S

Number of threatened species # species/$ S

GHG footprints
Embodied CO2 footprint t/$ S

Embodied CO2-eq footprint t/$ S

Local employment Unemployment rate in the country
% of population ages 15-64 in 

reference year
C



Social indicators

Migration

Emigration rate Ratio migrant outflow and total 

population, in reference year

C

Immigration rate Ratio migrant inflow and total 

population, in reference year

C

International Migrant Stock
% of population, in reference year

C

International migrant workers in the sector
% of total employed population in the 

sector in reference year
S

Net migration rate %0 (per 1,000 persons) in reference year C

Asylum seekers rate Ratio asylum seekers and total 

population, in the time frame (2 years) 

C

Respect of indigenous rights
Indigenous People Rights Protection Index 6 point scale (0-5) C

Presence of indigenous population yes/no C

Safe and healthy living conditions

Drinking water coverage % of population C

Pollution level of the country Pollution Index in reference year C

Sanitation coverage % of population C



Social indicators

SOCIETY

Subcategory Indicator Unit of measurement Coverage

Contribution to economic development

Contribution of the sector to economic development % of GDP S

Embodied value added total $/$ S

Illiteracy rate, female % of female population 15+ years C

Illiteracy rate, male % of male population 15+ years C

Illiteracy rate, total % of total population 15+ years C

Public expenditure on education % of GDP C

Youth illiteracy rate, female % of female population 15-24 years C

Youth illiteracy rate, male % of male population 15-24 years C

Youth illiteracy rate, total % of total population 15-24 years C

Health and safety

Global Peace Index index C

Health expenditure, domestic general government
% of total health expenditure in 

reference year
C

Health expenditure, external resources
% of total health expenditure in 

reference year
C

Health expenditure, out-of-pocket
% of total health expenditure in 

reference year
C

Health expenditure, total % of GDP C

Life expectancy at birth years C



Social indicators
VALUE CHAIN ACTORS

Subcategory Indicator Unit of measurement Coverage

Corruption
Active involvement of enterprises in corruption and bribery

% of sector-related cases out of all registered 

foreign bribery cases in the time frame (15 

years)

S

Public sector corruption index score C

Fair competition
Presence of anti-competitive behaviour or violation of anti-trust 

and monopoly legislation

Cases per 10,000 employees in the time frame (5 

years)
S

Promoting social responsibility Social responsibility along the supply chain Number of companies in the sector S

WORKERS

Subcategory Indicator Unit of measurement Coverage

Child labour

Children in employment, female % of female children ages 5-17 S

Children in employment, male % of male children ages 5-17 S

Children in employment, total % of all children ages 5-17 S

Discrimination

Gender wage gap
% difference male and female wages in 

reference year
S

Men in the sectoral labour force
ratio men (% economic active female 
population) / women+men (% economic active 
total population) in reference year

S

Women in the sectoral labour force
ratio women (% economic active male 
population) / women+men (% economic active 
total population) in reference year

S

Fair salary

Living wage, per month USD C

Minimum wage, per month USD C

Sector average wage, per month Ratio salary (sector wage)/living wage S



Social indicators

Forced labour

Frequency of forced labour
Cases per 1,000 inhabitants in the country 

in reference year
C

Goods produced by forced labour
Number of goods in the sector (score for 

technical conformance from data mapping)
S

Trafficking in persons Tier placement C

Freedom of association and collective bargaining

Right of Association 4 point scale (0-3) S

Right of Collective bargaining 4 point scale (0-3) S

Right to Strike 4 point scale (0-3) S

Trade union density
% of employees organised in trade unions 

in reference year
C 

Health and safety

DALYs due to indoor and outdoor air and water pollution
DALY rate per 1,000 inhabitants in the 

country per year
C 

Presence of sufficient safety measures OSHA cases per 100,000 employees in the 

time frame (4 years)
S

Rate of fatal accidents at workplace cases per 100,000 employees and year S

Rate of non-fatal accidents at workplace cases per 100,000 employees and year S

Violations of mandatory health and safety standards
ratio number of cases/available labour 

force in reference year
C

Workers affected by natural disasters
% of population affected in the time frame 

(3 years)
C

Social benefits, legal issues
Evidence of violations of laws and employment regulations

cases per 10,000 employees in the time 

frame (7 years)
S

Social security expenditures % of GDP C

Working time Weekly hours of work per employee hours S



Indicator assessment

▪ Assessed by an ordinal risk scale of different risk and opportunity levels: 

high opportunity, medium opportunity, low opportunity, no opportunity/ no 
risk, very low risk, low risk, medium risk, high risk, very high risk, (no data) 

▪ Evaluation of indicator risk levels is subjective →

• Assessment base is made transparent

• both the indicator raw values and the risk evaluation schemes are 
provided

• Risk levels can be modified individually



Social LCA calculation result, with data quality



Indicator assessment



Printing 
and 
electronic 
publishing, 
DE, non-
fatal 
accidents



Social indicators
Social aspects in openLCA to address indicators

Screenshots from openLCA



Social indicators

in a process (in PSILCA Developer variant)

Screenshot from openLCA



Social indicators

in a process (in PSILCA Developer variant)

Screenshot from openLCA



Activity variable

▪ Worker hours are applied (initially to all indicators) =

▪ h/USD output for each process

▪ 𝑾𝒐𝒓𝒌𝒆𝒓 𝒉𝒐𝒖𝒓𝒔 =
𝑼𝒏𝒊𝒕 𝒍𝒂𝒃𝒐𝒖𝒓 𝒄𝒐𝒔𝒕𝒔

𝑴𝒆𝒂𝒏 𝒉𝒐𝒖𝒓𝒍𝒚 𝒍𝒂𝒃𝒐𝒖𝒓 𝒄𝒐𝒔𝒕 (𝒑𝒆𝒓 𝒆𝒎𝒑𝒍𝒐𝒚𝒆𝒆)

▪ In another variant of the database, also a direct calculation is possible (see 
Ciroth, A., Di Noi, C. Srocka, M. (2019): Revisiting the activity variable in Social LCA 
– beyond worker hours, presentation, ACLCA XIX LCA, Tucson, Arizona, 24 Sept 
2019)

https://www.greendelta.com/wp-content/uploads/2019/11/2019_LCA_XIX_Revisiting-the-activity-variable-in-SLCA.pdf


Example process in PSILCA: India, cotton production

Screenshot from openLCA



PSILCA: some more details on 
the impact assessment 



Life Cycle Impact Assessment

▪ Overall social impacts are calculated by aggregating the scaled social risks 
of all involved processes along the life cycle (product system):

→ Scaled by price (inputs), amount of worker hours and impact factors 

▪ To some extent, PSILCA can be also used in the environmental context by 
selecting respective indicators:

→ e.g. health and safety, GHG footprints, resource use, etc.



Environmental indicators



LCIA Characterization factors

The following factors are usually used:

Risk level Factor

Very low risk 0.01

Low risk 0.1

Medium risk 1

High risk 10

Very high risk 100

No risk/ opportunity 0

Low opportunity 0.1

Medium opportunity 1

High opportunity 10

No data 0.1



PSILCA: Update, maintenance, use



PSILCA update and maintenance

eora

Social indicators

LCA software



PSILCA update and maintenance

▪ LCA Software

▪ openLCA: 

▪ demanding database -> improved calculation speed, memory handling, …

▪ Social aspects as new element in the software, with raw values

▪ Social data quality as new element in the software

▪ …

▪ SimaPro (different software provider, not GreenDelta), some interest, therefore SimaPro version 
somewhat limited (no social aspect, no data quality, memory issues)



PSILCA update and maintenance

▪ eora

▪ Annual updates

▪ Stable structure
(sectors)

▪ Some delays until real
world changes are 
visible in the database 
due to reliance on 
official statistics

Eora heatmap, https://worldmrio.com/heatmap/



PSILCA update and maintenance

▪ Social indicators

▪ Many renowned official sources (ILO, WHO, OECD, UNSTAT, …), with own maintenance and update 
schedule

▪ Own studies and own research, published literature (own schedule)

▪ Upcoming, but slow: External contributions (new indicators, updates on countries or sectors, more 
specific or broader information) -> include



PSILCA v.3.1 release: manual

▪ Documentation for the database and each indicator collection and assessment

https://nexus.openlca.org/database/PSILCA

https://nexus.openlca.org/database/PSILCA


PSILCA v 3.1 manual/2

▪ For each indicator:

- Description

- Data collection and attribution

- Risk assessment

- Changes to previous PSILCA version



PSILCA use

▪ Quite an uptake, hundreds of users

▪ Heavy database but somehow unique, the only transparent database in the field

▪ Using database alone rather straightforward (also depending on software)

▪ Linking to own data:

▪ Consistent indicators, 

▪ (Consistent modeling assumptions)

▪ Interpreting risk values and outcomes in general is different from “standard” LCA databases, and requires 
openness from user (social assessments are not natural science)

▪ Combining with other sustainability dimensions requires thoughts



Thank you!
Dr. Andreas Ciroth, GreenDelta GmbH Berlin, 
ciroth@greendelta.com


