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1 Foreword to the 2" version

This third version of the documentation refers to the second version of PSILCA which comes with
some updates and innovations.

Most indicators in PSILCA v2 were updated, i.e. current or better suiting sources and data were
used for the assessment. This resulted in more current values and, in some cases, a broader country
or sector coverage. For some indicators, data was calculated differently from version 1, e.g.
normalised. Also, the evaluation of risks or the risk levels were adapted for some indicators where
considered necessary. All updates and changes regarding version 1 are highlighted after the
indicator descriptions.

Further, 12 new indicators were added to the database: Women/ Men in the sectoral labour force,
Social responsibility in the supply chain, Life expectancy at birth, 6 indicators referring to the
contribution of the sector to environmental load by different emissions, and a consumer-addressing
indicator, Presence of business practices deceptive or unfair to consumers. A novelty in S-LCA
databases is an indicator related to positive impacts: Contribution of the sector to economic
development. It is assessed by different opportunity levels. New indicators are marked as such.

An innovation in PSILCA 2 is the possibility to calculate data quality across entire product systems.
This was enabled due to a new feature in the openLCA 1.6.3 software (2017). Hence, an overall
data quality can be calculated for inventory and impacts.

As an alternative activity variable, value added is offered in PSILCA v2.

A summary of all changes and updates of version is provided in the PSILCA webinar (Eisfeldt
2017).

2 Background and motivation

In a globalized world it is becoming more and more difficult to track products and all their compo-
nents, and to find out under which conditions they are produced. More and more customers care
about all of the impacts the products they purchase leave behind over the entire life cycle of the
goods, from production to use to disposal. Hence, growing demand for more transparency along
supply chains can be observed, in order to have a choice between more or less sustainable products.

In response to this, a rising number of companies and policy actors are considering to extend more
traditional footprint or Life Cycle Assessment approaches to cover also social impacts for products,
in order to address sustainability more completely. Social impacts over the life cycle are relatively
new, with fewer data sources available. Nonetheless, the research field is highly interesting since
investigation of social aspects allows to detect potential social risks in product life cycles, but can
also reveal positive social impacts “hidden” in product supply chains.

However, a database which contains non-valuated, transparent and comprehensive information
about the social impacts of products over their life cycle does not exist yet. It is to some extent more
demanding since social data is often of qualitative nature and, therefore, difficult to access, organize
and evaluate, and also inherently subjective which calls for more stringent transparency.

This was the motivation to create PSILCA as a new global, consistent database, hopefully useful to
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assess social impacts of products, along product life cycles.

This text serves to document the structure of the database and the indicators it supports. One im-
portant aspect are methodological choices and their implications for using the database.

As is somehow logical from the scope of social data (but not always easy to achieve), emphasis is
laid on transparency of the database modelling and data collection efforts.

3 Methods used for creating the database

3.1 A multi-regional input/output database as basis

In order to provide insights into global supply chains, PSILCA uses a multi-regional input/output
(MRIO) database, called Eora. Eora can claim to cover the entire world economy, on an industrial
sector basis.

The Eora database is initially developed and maintained by Manfred Lenzen and colleagues (Len-
zen et al. 2012, Lenzen et al. 2013, Wiedmann et al. 2013; Eora 2015).

Key features of the Eora database include (Eora 2015):

¢ 189 individual countries are represented by a total of 15,909 sectors distinguished by so-
called entities: industries, commodities, value added/ final demand

e Continuous coverage for the period 1990-2012 (satellite accounts to 2010)

e Various environmental indicators covering air pollution, energy use, green-house gas emis-
sions, water use, Ecological Footprint, and Human Appropriation of Net Primary Productiv-
ity

e High-resolution heterogeneous classification, or 26-sector harmonized classification

e Raw data drawn from the UN's System of National Accounts and COMTRADE databases,
Eurostat, IDE/JETRO, and numerous national agencies

¢ Distinction between basic prices and purchasers' prices through 5 mark-ups, and

e Reliability statistics (estimates of standard deviation) for all results

As a consequence, data for around 15,000 sectors and 189 countries is available in PSILCA. For the
time being, the time series from Eora are not considered in PSILCA; rather, 2011 is used as refer-
ence year.

The “heterogeneous classification” was selected by Eora developers in order to stick to national sec-
toral classifications from I-O or supply-use tables, where available. It has the effect that for some
countries hundreds of sectors (industries or commodities) are listed, e.g. UK is represented by a to-
tal of 1022 industries and commodities, USA by 858 industries and commodities and China by 123
commodities. On the other hand, for almost a third of the countries in Eora, I-O tables were not
available or “national sectoral classifications were less detailed than a common ISIC [International
Standard Industrial Classification, remark of author]-type classification spanning 25 sectors” (Len-
zen et al. 2013, p. 25). In these cases, a harmonized 26-sector classification was introduced (see

9
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Figure 1). For other countries, sectors can become really detailed; in the UK, e.g., bookbinding is a
separate sector (Figure 2).

4 @ Processes
4 B PSILCA
4 @ Afghanistan
4 B Industries
P Agriculture - AF
P Construction - AF
Education, Health and Other Services - AF
Electricity, gas, and water supply - AF
Financial Intermediation and Business Activities - AF
Fishing - AF
Hotels and Restaurants - AF
Maintenance and Repair - AF
Manufacture of electrical machinery and equipment - AF
Manufacture of food products and beverages - AF
Metal Products - AF
Mining and Quarrying - AF
Other Manufactures - AF
Others - AF
Petroleum, Chemical and Non-Metallic Mineral Products - AF
Post and telecommunications - AF
Private Households - AF
Public Administration - AF
Recycling - AF
Re-export and Re-import - AF
Retail Trade - AF
Textiles and Wearing Apparel - AF
Transport - AF
Transport Equipment - AF
Wholesale Trade - AF
P Wood and Paper - AF
- I Albania
- I Algeria
- @ Andorra

W W W W W W W W W W W W WY WWWW YW WW™W™W

Figure 1: Example of a 26-sector classification in Eora and PSILCA, for Afghanistan, screenshot from
openLCA

10
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- I UK

4 @ Commodities

-

W Y W Y W Y W W W W W W W W W W W W W WY W YW WY WY W WY WWY W W ™W9W

Abrasive product manufacturing - GB

Accounting, book-keeping and auditing activities; tax consultancy - GB
Activities of business, employers and professional organisations - GB
Activities of membership organisations n.e.c. - GB

Activities of other transport agencies - GB

Activities of trade unions - GB

Activities of travel agencies and tour operators; tourist assistance activities n.e.c. - GB
Adult and other education - GB

Advertising - GB

Agricultural services; landscape gardeners etc. - GB

Air passenger transport - GB

Aluminium ores and concentrates - GB

Aluminium production - GB

Ancillary activities related to printing - GB

Animal husbandry service activities, except veterinary activities - GB
Architectural and engineering activities and related technical consultancy - GB
Aurtistic and literary creation and interpretation - GB

Auxiliary financial services - GB

Bacon and ham production - GB

Banking - GB

Bars - GB

Bookbinding - GB

Botanical and zoological gardens and nature reserve activities - GB
Building and repairing of pleasure and sporting boats - GB

Building and repairing of ships - GB

Building societies - GB

Business and management consultancy activities - GB

Buying and selling of own real estate - GB

Call centre activities - GB

Camping sites and other provision of short-stay accommodation - GB
Canteens - GB

Cargo handling - GB

Casting of iron - GB

Casting of light metals - GB

Casting of other non-ferrous metals - GB

Figure 2: Example of a classification in Eora and PSILCA, for UK (showing only some of the sectors),
screenshot from openLCA

This heterogeneous classification makes sense as it avoids to a large extent to complete sectors

where little information is available, which makes the overall information basis more stable. How-
ever, this leads to different denominations for the same sectors, Spanish names for sectors in some

countries,

and typos in the names, in the original Eora database.

For the PSILCA database, these sector names were harmonized across the different countries, trans-
lating them to English where necessary, and using common ISIC names where possible. Hence, for
example, the sectors “Horeca”, “Lodging; food and beverage serving services” and “Horeca ser-
vices” are all renamed to “Accommodation and food service activities”.

11
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As an [-O database, Eora uses money flows to link processes.

3.2 Indicators in PSILCA, and their structure

Selecting indicators for a social LCA database is a delicate task for several reasons. Social LCA is
still an emerging field and social impacts are not defined by natural laws but depend largely on hu-
man perception. Also, the assessment of the indicators is not broadly established but so far, to our
knowledge, rather done following a case-by-case approach.

Many larger, recent projects on social LCA literally spent years on selecting and describing a suita-
ble set of indicators, including the ProSuite EU 7FP project (ProSuite 2013), and the PRé
roundtable (Fontes, J. et al. 2014); and, of course, also in the UNEP/SETAC working group
(UNEP/SETAC 2009) the indicators proposed were a major point of discussion. Nevertheless, the
,Guidelines for social life cycle assessment of products” and “The Methodological Sheets for Sub-
categories in Social Life Cycle Assessment (S-LCA)” (2013) are often taken as basis for these pro-
jects, and also the PSILCA database indicators benefit from these ground-breaking publications.

Another important basis for the stakeholders and indicators in PSILCA is the notebook computer
study (Ciroth, Franze 2011), which is still one of the most comprehensive studies for social LCA
that are published worldwide, and basis for other case studies at GreenDelta. Information collected
for these case studies has been used in the database as well.

Since there is not a broadly accepted standard or reference for social indicators, however, a broad
set of indicators is collected for and made available in the PSILCA database, to be able to cover
many different viewpoints and applications.

Altogether, 88 qualitative and quantitative indicators are provided in the PSILCA database. They
are measured in different units such as single values or percentages, some are also qualitative. For
several of the latter, also a text is used to describe a situation. The indicators (and sometimes also
sub-indicators) are organized in clusters describing 25 social and socio-economic subcategories
(topics) inspired by UNEP/SETAC (2009, pp. 48).

The subcategories address five stakeholder categories: workers, local community, society, consum-
ers and value chain actors.

Table 1 shows stakeholders, subcategories and indicators assessed in PSILCA. The definitions, units
of measurement, measurement procedure and data sources of each indicator are provided in more
detail in chapter 3.

12
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Table 1: Existing (grey) and planned (white) stakeholders, subcategories and indicators with units of
measurement in the PSILCA database

SH [SUBCATEGORY INDICATOR Unit of measurement
Children in employment, male % of male children ages 7-14
CHILD LABOUR Children in employment, female % of female children ages 7-14
Children in employment, total % of all children agess 7-14
Goods produced by forced labour Y/N
FORCED LABOUR Frequency of forced labour Cases per 1,000 inhabitants
Tier placement referring to trafficking in persons %
Living wage, per month usD
FAIR SALARY Minimum wage, per month usbD
Sector average wage, per month UsD
WORKING TIME Hours of work per employee, per day h
Hours of work per employee, per week h
Occurrence of discrimination Text
Women in the labour force (total) % of economically active female population
" DISCRIMINATION Women in the sectoral labour force ratio
&« Men in the labour force (total) % of economically active male population
= Men in the sectoral labour force ratio
g Gender wage gap %
Accident rate at workplace #/100,000 employees
Fatal accidents at workplace #/100,000 employees
HEALTH AND SAFETY Occupational risks Text
DALYs due to indoor and outdoor air and water pollution DALYs/1,000 inhabitants
Presence of sufficient safety measures OSHA cases per 100,000 employees
Workers affected by natural disasters %
SOCIAL BENEFITS, SoFiaI securitY exp?enditures out of the total GDP . % of GDP
LEGAL ISSUES Evidence of violations of laws and employment regulations |Cases per 1,000 employees
Workers with a contract %
Trade union density % of employees organised in trade unions
Right of association score
WORKERS® RIGHTS Rigth of collective bargaining score
Right to strike score
Collective bargaining coverage rates %
Presence of anti-competitive behaviour or violation of anti-
9 FAIR COMPETITION trust and monoPt?Iy legislation . . . Cases per 10,000 employees
g Presence of policies to prevent anti-competitive behaviour [Y/N
<
£ Public sector corruption index value
g CORRUPTION Active involvement of the enterprises in corruption and
w bribery %
&' PROMOTING SOCIAL
> RESPONSIBILITY Social responsibility along the supply chain # per 100,000 employees
SUPPLIER RELATIONSHIPS [Interaction of the companies with suppliers Text
Contribution of the sector to economic development % of GDP
Public expenditure on education % of GDP
Adult illiteracy rate (15+ years), male % of male population
CONTRIBUTION TO Adultilliteracy rate (15+ years), female % of female population
ECONOMIC DEVELOPMENT [Adult illiteracy rate (15+ years), total % of total population
Youth illiteracy rate, male % of male population, 15-24
E Youth illiteracy rate, female % of female population, 15-24
o] Youth illiteracy rate, total % of total population, 15-24
32 Health expenditure, total % of GDP
Health expenditure, public % of total health expenditure
HEALTH AND SAFETY Health expenditure, out-of-pocket % of total health expenditure
Health expenditure, external resources % of total health expenditure
Life expectancy at birth Years
PREVENTION AND MITI- X . .
Risk of conflicts with regard to the sector Text
GATION OF CONFLICTS

13
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Level of industrial water use (related to total withdrawal)
Level of industrial water use (related to actual renewable
resources)

%

%

Extraction of biomass (related to area) t/km?
ACCESS TO MATERIAL  |Extraction of biomass (related to population) t/cap
RESOURCES Extraction of fossil fuels t/cap
Extraction of industrial and construction minerals t/cap
Extraxtion of ores t/cap
Certified environmental management systems (CEMs) # per 10,000 employees
Description of (potential) material resource conflicts Text
RESPECT OF INDIGENOUS Presence of indigenous population Y/N
RIGHTS Human rights issues faced by indigenous peoples Score
Respect of indigenous rights Text
E
z
=
§ Pollution level of the country Index value
8 Contrib. of sector to env. load, CO, I-AIR-CO_agg kg, emission to air, total
g Contrib. of sector to env. load, NMVOC, I-AIR-NMVOC_agg |kg, emission to air, total
S | SAFE AND HEALTHY LIVING - — -
CONDITIONS Contrib. of sector to env. load, NOx, I-AIR-NOx_agg kg, emission to air, total
Contrib. of sector to env. load, PM10, I-AIR-PM10_agg kg, emission to air, total
Contrib. of sector to env. load, SO2, I-AIR-SO2_agg kg, emission to air, total
Contrib. of sector to env. load, CO2-equiv, I-GHG-
CO2eTOTAL_agg kg, emission to air, total, CO2 equiv.
Drinking water coverage % of population
Sanitation coverage % of population
Work force hired locally %
LOCALEMPLOYMENT Percentage of spending on locally based suppliers %
Unemployment rate in the country %
International migrant workers in the sector %
MIGRATION International migrant stock %
Net migration rate %0
Violations of mandatory health and safety standards #
Presence of commissions or institutions to detect
HEALTH AND SAFETY violations of standards and protect consumers from health
and safety risks Y/N
9 Presence of management measures to assess consumer
E health and safety Y/N or #
2 Presence of business practices deceptive or unfair to
g consumers # per 10,000 employees
i TRANSPARENCY Presence of laws or norms regarding consumer
transparency Y/N or #
Presence of certifications or labels for the product/site Y/N or #
END OF LIFE Strength of national legislation covering product disposal
RESPONSIBILITY and recycling Text

For the initial version of the database, more than three years of effort were spent on data collection

3.3 Data sources, data collection and -refactoring

considering a variety of sources. Main sources are statistical agencies such as World Bank (World
Bank 2015a), the International Labour Organisation (ILO 2015), World Health Organization (WHO
2015), and United Nations (UN 2015). Also private or governmental databases were taken into ac-
count, e.g. the Database on Institutional Characteristics of Trade Unions, Wage Setting, State Inter-
vention and Social Pacts (ICTWSS 2013 by the Amsterdam Institute for Advanced Labour Studies
(AIAS)), public records on Environmental Health and Safety (EHS) violations, by company or in-

dustry (United States Department of Labor (USDOL) 2014a; EHSToday 2015) etc.. Apart from this,
case studies and own investigations were carried out, initially by GreenDelta, to obtain site-specific
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information. All the sources used are documented in the database.

While some of the indicators can be measured and collected directly, for others, only proxies are
available. For example, the indicator “Anti-competitive behaviour or violation of anti-trust and mo-
nopoly legislation” is measured by the number of competition, merger, price fixing cases etc. in the
sector. This is, of course, documented.

3.4 Normalisation, extrapolation and attribution of indicator values

3.4.1 Normalisation

Some of the indicator values depend on the size of the sector or economy, some are independent of
the size. In analogy to thermodynamics, one could speak of extensive and intensive properties, re-
spectively: for extensive indicators, the value depends on the size of the system (mass, or volume),
for intensive indicators, the value is independent of the system size (density for example). In order
to make indicator results better comparable across countries and across different sectors, the
PSILCA database provides all indicator values as “intensive” values. To achieve this, “extensive”
properties are normalized, e.g. by the number of employees in the sector, by its total output, or by
the population in the country or region. For example, the indicator “Presence of sufficient safety
measures” is measured by the number of accidents, safety and health incidents per 10,000 employ-
ees in the sector. This normalisation is, of course, also documented.

3.4.2 Attribution and extrapolation

The need for extrapolation and attribution of indicator values comes from a different level of detail
in the data sources. Quite often, the Eora database is more detailed than data in the data source;
sometimes, there is more detailed information in the data source available.

Further, for those cases where the Eora database is more detailed, two situations can occur: Raw
data is available for only a few sectors of an “Eora country” (i.e. a country existing in the Eora data-
base) or raw data is not available for an Eora country or any of its sectors.

In the following, different approaches and steps to generate data for every country and sector re-
garding a specific indicator are described. Which approach is finally chosen depends e.g. on the
amount of raw data available for each indicator, country and sector. The selected approach is docu-
mented individually per indicator in chapter 3 and also in the data quality assessment (see chapter
2.6).

The cases need to be considered for each indicator separately.
Case 1: for a specific indicator, raw data is available for an “Eora country” and all its sectors

This is the ideal case, no attribution is necessary. Information is entered for the Eora country, di-
rectly, without extrapolation or attribution.

Case 2: for a specific indicator, raw data is available for an “Eora country” and for some if its
sectors

In this second case, data needs to be “attributed” to the various sectors where no raw data is directly
available. This is done in several steps.
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Step 1, sector-mapping: First, all country-sector-combinations of Eora are mapped to those from the
raw data. All Eora sectors that have a counterpart in the raw data obtain the indicator value from the
raw data.

Step 2, inference: Here, again several different situations need to be distinguished.

a) From step 1, indicator values are available for a sector, indicator values for sectors hierarchi-
cally below this sector are missing. In short, data for a parent sector is available, data for
child sectors is missing. In this case, the child sectors get the value available for the parent
sector. Figure 3 shows an example.

Country Sector Indicator value

USA MANUFACTURE OF DAIRY PRODUCTS 3,25 <+—— Original value

USA Fluid milk and butter manufacturing 3,25

USA Ice cream and frozen dessert manufacturing 3,25 Extrapolated values
USA Cheese manufacturing 3,25

Figure 3: Attribution of the original value from a parent sector to child sectors

b) From step 1, indicator values are available for a sector, indicator values for sectors hierarchi-
cally above this sector are missing. In short, data for one or several child sectors is available,
data for a parent sector is missing. In this case, in principle the parent sector gets the value
available for one specific or more child sectors. The first option is selected if one of the
child sectors fits perfectly to the parent sector (Figure 4). However, typically, in this situa-
tion several equally relevant child sectors are available, with different values. Therefore, in
this case, the average (arithmetical mean) of the child data sets of the next hierarchy level is
taken as value for the parent sector (Figure 5).

Country Sector Indicator value

Cyprus EDUCATION; HEALTH AND OTHER SERVICES 8,62 Extrapolated value
Cyprus Education 8,62 <— Original value
Cyprus Health care

Cyprus Nursing homes 7,43 <+—— Original value

Figure 4: Attribution of the original value from a child sector to parent sector

c) From step 1, indicator values are available for a sector, indicator values for sectors hierarchi-
cally at the same level of this sector are missing. In this case, the average (arithmetical
mean) of the sectors on the same hierarchy level is taken (Figure 5).

Country Sector Indicator value Mean value
Cyprus EDUCATION; HEALTH AND OTHER SERVICES 8.025 Extrapolated values

Cyprus Education 8.62 «— Original values
Cyprus Health care 8.025 8.02;
Cyprus Nursing homes 7.43

Figure 5: Assigning mean value of different sectors to other sectors on the same and higher level

b) and c) have not yet occurred in combination (i.e. sector data is missing for sectors of
more than two hierarchy levels). Therefore, a prioritisation was so far not necessary. In prin-
ciple, b) seems better able to represent results than c).

d) For sectors still remaining without data in a specific country, the average of all other sectors
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of the same country is taken.
Case 3: for a specific indicator, raw data is not available for an “Eora country”
Also here, several approaches are applied:

a) Values are extrapolated from a similar country (because of geographical proximity or simi-
larity, a similar economic structure or the like).

b) All countries are assigned to groups based on geographical and economical similarities (e.g.
South America, Mediterranean region, high income countries, OPEC countries etc.). Mean
values are calculated across all countries within each group. Then, a country without an
original value gets the mean value of one group where it belongs to (either the one that fits
best to the indicator or where the mean value is most reliable).

c) Extending option b, the mean value is calculated over the average of the indicator value of
all groups where the country belongs to.

The application of these rules is depending on the indicator and on the data availability; it is docu-
mented in each case, and is reflected in the data quality assessment.

3.5 Indicator assessment

The indicator assessment in PSILCA assigns an ordinal level to the observed indicator values.
These levels and the assessment are indicator-dependent. Typically, 6 different levels are distin-
guished on a negative scale: no risk, very low risk, low risk, medium risk, high risk, and very high
risk. For some indicators (e.g. Respect of indigenous rights, Social benefits and legal issues), addi-
tionally or only an opportunity scale is used and planned as the indicator result may reflect a posi-
tive social impact. The levels used are high, medium and low opportunity. The first indicator associ-
ated with positive impacts, inserted in PSILCA v2, is Contribution of the sector to economic devel-
opment.

In the current version of PSILCA, all indicators are risk-assessed; this makes their values better
comparable between different processes, and it accelerates result calculation in software. This fol-
lows the idea of indicator assessment for social LCA already used in e.g. Ciroth and Franze 2011,
ProSuite 2013, and Fontes, J. et al. 2014%.

The assignment of risk levels to the indicator values is based on international conventions and
standards, labour laws, expert opinions but also own experience and evaluation. Of course, as it is
inherent in the nature of social LCA, this risk assessment is to some extent subjective and depend-
ent on cultural and even individual evaluations and conventions. It is, therefore, useful to be able to
modify these assignments in case studies. In order to meet this need, the PSILCA database provides
the unassessed indicator values as a “control value” as well as the assigned risk levels and the ordi-
nal risk scales of the indicators, as default, proposed assessment. The risk levels can be modified
individually to better reflect e.g. specific goal and scope of a study.

! However, in future versions result calculations will be possible also with the unassessed values, at least for
quantitative indicators, in order to assure more accuracy and to leave space for more individual interpretation.
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Performance reference points and rules are provided for the PSILCA database for each indicator
separately, to document the default indicator assessments available in the database. The risk assess-
ment for each indicator is illustrated in chapter 4.

3.6 Data documentation and quality assessment

Transparent data documentation and quality assessment is essential for a comprehensive, very large
database with quickly changing, social information, which has the aim to cover the entire world
economy. As a consequence, all information about data collection and attribution methods, sources,
original and default values such as risk assessment are documented in this manual and/or in the da-
tasets of the database, as available in LCA software?. Documentation is provided both on indicator
and on process/sector level.

The PSILCA database uses a pedigree matrix for the quality assessment of each indicator (see Table
2). It is based on the pedigree matrix that was introduced to LCA by Weidema and Wesnaes (1996)
for quality assurance. The matrix used in the PSILCA database is adapted to social LCA. One indi-
cator is addressing the reliability of the sources; four indicators address the conformance of the data
set related to completeness, time, geography, and technology (as far as it has not been covered by
time and geography). The indicators are assessed in five scores, from 1 (meaning very good perfor-
mance) to 5 (meaning very bad performance). This pedigree matrix is based on an initial version
proposed in Ciroth et al. 2013.

2 Currently in openLCA, www.openlca.org
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Table 2: The pedigree matrix for data quality assessment of social data, used in PSILCA

Reliability of the
source(s)

primary data
collection from
several sources

single source or non-
verified data from
primary sources, or
data from recognized
secondary sources

assumptions or data
from non-recognized
sources

Qualified estimate
(e.g. by expert)

Score
1 2 3 4 5
Indicator
Verified data from
rimary data
Statistical study, or P y Non-verified data
. collection from one .
verified data from partly based on Non-qualified

estimate or unknown
origin

Completeness

Complete data for
country-specific

Representative
selection of country-

Non-representative

Non-representative
selection, unknown

Single data point/
completeness

period of the dataset

period of the dataset

period of the dataset

period of the dataset

conformance specific sector / selection, low bias )
sector/ country bias unknown
country
Age of data unknown
o | Less than 1 year of Less than 2 years of |Less than 3 years of |Less than 5 years of |or data with more
empora . . . . . . . -
P difference to the time |difference to the time |difference to thetime |differenceto thetime |than 5 years of

conformance

difference to the time
period of the dataset

Geographical

Data from same

Country with similar
conditions or average
of countries with

Average of countries
with different
conditions, geography
under study included,

Average of countries
with different
conditions, geography

Data from unknown or
distinctly different

of sectors with similar
technology

study included, with
large share

included

conformance eography (countr . . . under study included, .
geography ( v) slightly different with large share, or . 4 regions
. R . with small share, or
conditions country with slightly tincluded
. i notinclude
different conditions
Data from similar Data from slightly .
- . Average of different )
sector, e.g. within the |different sector, or Data with unknown
Further R sectors, sector under
X Data from same same sector average of different ; X technology / sector or
technical . study included, with L
technology (sector) hierarchy, or average |sectors, sector under from distinctly
conformance small share, or not

different sector

A statistical study is understood as a study where a random sampling is used to obtain data for the

analysis, and where the sampled data is treated with measures of statistics to retrieve representative

values.

Technical and geographical conformance are often related, which was already recognised in the
“original” pedigree matrix. Their difference can be explained by the following example. Infor-
mation is needed for mango production in Vietnam. This information can either be obtained from an
aggregation of several different data sets available for Vietnam for slightly similar products (coco-
nut, banana, mango, citrus production), or from aggregating mango production information from
several countries (India, Indonesia, Thailand, Brazil). The first aggregation leads to a difference in

technical conformance (the different products); the second to a difference in geographical conform-

ance.

3.7 Activity variable

Activity variables (Norris 2006) are necessary to describe the relevance of impacts caused by a pro-
cess in a life cycle. They “reflect the share of a given activity associated with each unit process”
(UNEP/SETAC 2009, p. 98) and, therefore, quantify the respective social indicators related to the
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product system.

Currently, the most common activity variable is worker hours, i.e. the time workers spend to pro-
duce a certain amount of product in the given process or sector. Strictly speaking, worker hours are
only related to the stakeholder workers. Nevertheless, initially, they are applied to all indicators,
also those not concerning labour conditions. Other activity variables that better suit the indicators
concerning local community, society, value chain actors or consumers are currently being assessed.

3.7.1 Worker hours

In the PSILCA database, worker hours are the basic activity variable. They are related to 1 USD of
process (or sector) output. The worker hours were not directly available from an external source,
but calculated for the database, as follows:

Unit labour costs
Worker hours =

Equation 1

Mean hourly labour cost (per employee)

: Compensation of employees (in USD per country—specific sector and year
Unit labour costs = P ployees ( p y—sp year)

Gross output (in USD per country—sector and year)

Data for compensation of employees was taken from the Eora satellite accounts (Eora 2015). Ac-
cording to the developers of Eora (Moran 2015) this category follows the definitions of United Na-
tions” System of National Accounts (UN et al. 2009):

“[...] compensation of employees is defined as the total remuneration, in cash or in kind, payable by
an enterprise to an employee in return for work done by the latter during the accounting period.”

From this definition, it becomes clear that compensation of employees consists of two main compo-
nents:

“a. Wages and salaries payable in cash or in kind;

b. Social insurance contributions payable by employers, which include contributions to social secu-
rity schemes; actual social contributions to other employment-related social insurance schemes and
imputed social contributions to other employment-related social insurance schemes.” (ibid.)

These two components, basically the net and the gross salary and related expenditures, are both
taken into account in the calculation of the worker hours.

According to UN SNA, gross output is equal to the intermediate consumption plus value added of
each group of producing unit (industry) (ibid., p. 273). The gross output for all sectors and countries
was calculated from Eora, where it can be obtained for all countries and for almost 10,000 sectors.
It is available per year; for the calculation, 2011 was taken, the most recent year available in Eora at
time of calculation.

Although gross output is available for 10,000 sectors, it is lacking for one third of the country-spe-
cific sectors in Eora. In order to obtain data for the remaining sectors, the mean value of unit labour
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costs over all sectors within the same country was taken.

With these two components, unit labour costs could be obtained. Data on mean nominal hourly la-
bour cost per employee are available from the International Labour Organization (ILO 2015a)

“disaggregated by economic activity according to the latest version of the International Standard In-
dustrial Classification of All Economic Activities (ISIC) available for that year, and presented for a
selection of categories at the 2-digit level of the classification”.

According to ILO’s definition, labour cost

“comprises remuneration for work performed, payments in respect of time paid for but not worked,
bonuses and gratuities, the cost of food, drink and other payments in kind, cost of workers' housing
borne by employers, employers' social security expenditures, cost to the employer for vocational
training, welfare services and miscellaneous items, such as transport of workers, work clothes and
recruitment, together with taxes regarded as labour cost.” (ILO 2015a)

This fits to the activity variable and was therefore taken for the calculation. However, data for mean
hourly labour cost per employee was not available, from ILO or other sources, uniformly for every
country, sector and year. In some cases, and e.g. in contrast to the title of the ILO source?, cost val-
ues were provided per day, week, month or year. This required a calculation of the hourly labour
costs using actual daily, monthly, weekly or yearly hours of work per employee mainly taken from
ILOstat (ILO 2015a). In some cases, data for the mean labour costs was only available for years be-
fore 2011; in these cases, the most recent value available was chosen and extrapolated to 2011 as-
suming a wage increase of 3% per year.

After that, all given values were converted to USD, using a currency converter (Oanda 2015), usu-
ally with the currency exchange rate from 31.12.2011. In cases where values were quite old and
countries witnessed high inflation rates, currency exchange rates from the respective year were cho-
sen, e.g. in the case of Venezuela.

In a last step, mean hourly labour cost per employee, by country and sector, were mapped to Eora
sectors. Eora sectors without an equivalent in the “Mean hourly labour cost per employee”-table
were assigned a mean value (arithmetic mean) of hourly labour cost over all the other sectors within
the country. For countries without any data on hourly labour cost, values from a similar country
were used. The similarity was based on the regional classification of ILO (ILO 2012). Furthermore,
information on mean monthly salaries, the gross domestic product per inhabitant, and also the
amount of sectors in Eora were taken into account to identify similar countries and sectors as realis-
tically as possible.

After this procedure, worker hours are available for every country and every sector of Eora. Figure
6 shows the results, for all the 15,000 sectors in PSILCA, ordered by amount.

3 “Mean hourly labour cost” (ILO 2015a)
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worker hours per S output, PSILCA database, for all sectors

1BE |

1E-11
1E-12

Figure 6: Calculated worker hours per USD output, for all country-specific sectors in Eora, ordered

by amount; logarithmic scale

The figure shows that some of the values are extremely small; they belong typically to sectors re-
lated to export or import; some values are rather high, but not completely unrealistic; for the vast
majority of the sectors, values between 0.001 and 1 hours per USD output are calculated. Figure 7

shows the top and lowest calculated working times.

GgreenbeLTa
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| Country sector working_time_h_perSoutput
USA Owner-occupied dwellings
Japan House rent (imputed house rent) _
Germany Reexport . 54089E11
Netherlands Re-export _
Belgium Re-export S 4291
Australia Ownership of dwellings _
France Re-export 20009710
Taiwan House Services _
UK Re-export o 2437ED
UK Re-import R i 7/ )
South Korea Business consumption expenditure _
Israel Imputed bank services and general expenses _
Country sector | working_time_h_perSoutput |
Argentina Hosting Services 3,337685951
Zimbabwe Wood and Paper 3,462536466
Zimbabwe Private Households 3,514877142
Argentina Domestic Services 3,531174992
Argentina Housekeeping 3,531174992
Zimbabwe Maintenance and Repair 3,707173827
Zimbabwe Transport 3,910826902
Zimbabwe Hotels and Restraurants 4,31413564
Zimbabwe Post and Telecommunications 4, 540594893
Zimbabwe Public Administration 5,589076512
Zimbabwe Financial Intermediation and Business Activitie 6,080253051
Zimbabwe Wholesale Trade 6,39911571
Zimbabwe Retail Trade _
Zimbabwe Education; Health and Other Services _
Zimbabwe Construction _

Figure 7: Calculated worker hours per USD output, for all country-specific sectors in Eora, ordered
by amount, top and lowest values

Calculation and extrapolation methods of worker hours for specific country sectors are provided
upon demand.

3.7.2 New: Value added

In PSILCA v2, value added (VA) is offered as an alternative activity variable. Initially, a separate
database is available where VA is implemented for all indicators. A future version with different var-
iables for different indicators is planned.

VA is calculated directly from Eora (2015) as the difference between the sum of the inputs and out-
puts of each industry or commodity, divided by the gross output. Hence, the variable expresses the
VA per 1 USD output of a sector.

Figure 8 shows the distribution of the values for VA per USD between all sectors in Eora. Logically,
the majority of the values are between 0 and 1. However, there are some extreme values which
probably result from high inflation rates (influencing the conversion to USD) and the matrix calcu-
lation method. Values above 1 are mainly registered for Zimbabwe, Ethiopia and the French sector
“Mining of Uranium and thorium ores” (with an extreme of 43 USD, not shown in the graph) (as
for Worker hours). Values below 1, which would mean a loss within the sector, mainly belong to re-
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import and -export sectors and individual other ones. Reasons might be losses in some years, subsi-
dies or sectors with generally low value added.

Value added per USD
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¢t o wn

0 2000 4000 6000 8000 10000 12000 14000 16000
sector

Figure 8: Distribution of value added (VA) per 1 USD output of each sector in PSILCA
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4 Individual indicators: definition, data collection, refactoring, and risk assess-
ment

In the following chapter definitions, data collection and risk assessment rules for indicators that
have been prepared so far for the PSILCA database in openLCA are outlined. The list will be ex-
panded with the progress of the database. The discussion is organised by stakeholders and subcate-
gories.

4.1 Stakeholder Workers

4.1.1 Subcategory Child labour
Overview

The subcategory child labour includes the indicators “Children in employment, male”, “Children in
employment, female” and “Children in employment, total”. Data for all indicators was mainly taken
from World Bank, where child labour is defined as follows:

“Children in employment refer to children involved in economic activity for at least one hour in the
reference week of the survey [...] The data here have been recalculated to present statistics for chil-
dren ages 7-14.” (World Bank 2017)

Of course, this is a very broad definition that neither considers the severity or danger of the work
nor if children are deprived of the opportunity to attend school. Also living conditions that might
require the additional income of a child, or cultural convictions or local laws that allow a certain
amount and kind of child labour are not taken into account. It is planned to consider these facts in
future versions of the database.

Data collection and attribution

Data for child labour should be collected on a sector level. Due to a lack of quantitative data on a
sector level for these three indicators, data was initially collected only on country level, based on
World Bank statistics (World Bank 2017).

Data for 132 countries was available. Always, the most current values available were selected.
However, for some countries values are much older than 5 years. For those countries without spe-
cific values, an average across countries from similar country groups was calculated.

Risk assessment: Risk of child labour in the sector

Due to the very general definition of child labour, risk assessment is not straightforward and very
subjective. Different degrees of severity or duration of child labour cannot directly be considered in
the risk assessment. Additionally, some users might not accept any kind of child labour at all and,
therefore, evaluate already low percentages as very high risk. Bearing this in mind, the following
risk scale is only a proposal. It compares the given values among each other and is oriented roughly
towards the mean value. The ranges for each risk level might appear quite high, e.g. a relatively
high percentage of child labour is “accepted”; this is to smooth the fact that — by definition — al-
ready one hour of work per week is considered as child labour.
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Child labour risk assessment, applied as default for the indicators “Children in employment, male”,
“Children in employment, female” and “Children in employment, total”:

Indicator value y, % Risk level

0 no risk
0<y<25 very low risk
25<y<5 low risk
5<y<10 medium risk
10<y<20 high risk
20<y very high risk
- no data

[Changes to PSILCA version 1:

- More current values
- Larger country coverage]

4.1.2 Subcategory Forced Labour
Overview

Forced labour was already defined by the ILO Forced Labour Convention, 1930 (No. 29), Arti-
cle 2.1 (ILO 2012, p.19) as

“all work or service which is exacted from any person under the menace of any penalty and for
which the said person has not offered himself voluntarily”.

Thus, according to ILO (ibid.), the definition contains three main elements:

“first, some form of work or service must be provided by the individual concerned to a third party;
second, the work is performed under the threat of a penalty, which can take various forms, whether
physical, psychological, financial or other; and third, the work is undertaken involuntarily, meaning
that the person either became engaged in the activity against their free will or, once engaged, finds
that he or she cannot leave the job with a reasonable period of notice, and without forgoing payment
or other entitlements.”

Forced labour is thus predominantly defined by

“the nature of the relationship between the person performing the work and the person exacting the
work.”

Further, ILO also considers trafficking in persons for the purpose of exploitation as a form of forced
labour (ibid., pp.19).

According to ILO, forced labour is still very difficult to detect due to a “lack of reliable national es-
timates based on specialized data collection instruments” (ibid., p. 21). As a consequence, quantita-
tive data for the frequency of forced labour in different sectors and countries is hard to receive. On
the one hand, ILO provides numbers of “reported cases” (ibid.) of forced labour per 1,000 persons
in macro regions and, on the other hand, qualitative reports about labour conditions in selected sec-
tors and countries are available. However, on its website, ILO states that:
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“A future priority of the ILO will be to study the economics of modern forced labour in greater depth.
This will include an analysis of certain industries or economic sectors that seem to be more vulnerable
to forced labour practices than others. It will also include research into the prevalence of forced labour
in global supply chains. By the end of this year [2012, remark of author], we aim to produce a new
study on the profits generated by forced labour. Based on an initial assessment of the data, we can
already say that the sectors most frequently cited are agriculture, domestic work, construction and
manufacturing.” (ILO 2015b)

With this in mind, it was decided to assess the subcategory forced labour by three different indica-
tors

1. the regional values for frequency of forced labour complemented by
2. numbers of goods produced by forced labour in the sector and
3. national data on trafficking in persons.

They will be explained in more detail in the following.

4.1.2.1 Frequency of forced labour

The indicator is measured by the estimated proportion of a country’s population in modern slavery
by the Walk Free Foundation (WFF). Here, the term is defined as:

“[...] modern slavery refers to situations of exploitation that a person cannot refuse or leave because
of threats, violence, coercion, abuse of power or deception, with treatment akin to a farm animal.”
(WFF 2016a, p. 12)

The approach includes “concepts such as human trafficking, forced labour, debt bondage, forced or
servile marriage, and the sale or exploitation of children” (ibid.). Hence, data comprises broader
concepts than only forced labour. However, information is updated and more detailed compared to
the “ILO Global Estimate of Forced Labour” with its last version from 2012 (ILO 2012). This is
why the selected source was preferred.

Data collection and attribution

Values are used from data on modern slavery derived from the Global Slavery Index 2016 (WFF
2016a). Data is based on face-to-face or telephone surveys carried out in 25 countries* by the Walk
Free Foundation together with the research agency Gallup (2016). The values are provided in abso-
lute numbers of persons having faced forced labour and in percent of the population. The outcomes
were extrapolated by the Foundation “to countries with an equivalent risk profile” (WFF 2016b, p.
13). For PSILCA, values are shown in permille — number of cases per 1000 inhabitants — and are
available for 162 countries. The other countries remain without data.

4 Brazil, Ethiopia, Indonesia, Nepal, Nigeria, Russia, Pakistan, Bangladesh, Bolivia, Cambodia, Chile, Dominican
Republic, Ghana, Guatemala, Hungary, India, Mauritania, Mexico, Myanmar, Philippines, Poland, South Africa, Sri
Lanka, Tunisia and Vietnam
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Risk assessment: Risk of forced labour in the country

The counted cases of persons in modern slavery per 1,000 inhabitants range between 0.18 (in indus-
trialized western countries) and 43.73 (in North Korea). The risk scale is based on the equal distri-
bution of values.

Indicator value y, permille Risk level

0 no risk
0<y<4 very low risk
4<y<8g low risk
8<y<12 medium risk
12<y<16 high risk
y=16 very high risk
- no data

[Changes to PSILCA version 1:

- More current values
- New source

- Other measurement and definition of indicator
- Updated risk scale]

4.1.2.2 Goods produced by forced labour

The United States Department of Labor’s (DOL) Bureau of International Labor Affairs (ILAB) pro-
vides a list of goods and specific products produced by forced labour (and child labour) per country
(USDOL 2014c). Based on a wide range of publicly available sources, as surveys carried out by for-
eign governments and ILO, site visits, studies by governmental and non-governmental institutions,
information by civil society organizations etc. (ibid., pp.19), ILAB collected data on forced labour
according to ILO’s definition (see above). The authors state that the list

“includes only those goods for which ILAB is able to document that there is reason to believe that
child or forced labor is used in their production.” (ibid.)

Therefore,
“it is likely that many more goods are produced through these forms of labor abuse.” (ibid., p. 3).

Yet still, the list is considered as a good auxiliary indicator in order to assess forced labour on a sec-
tor level.

Data collection and attribution

Goods and products produced by forced labour in a country were mapped to the sectors of the re-
spective country in Eora. This way, some products were mapped to different Eora sectors (e.g. gar-
ments in Argentina fit to “Finishing of textiles”, “Manufacture of textiles”, “Yarns and threads for
textile fibres”, “Clothing, except fur” etc.) that are in potential risk of forced labour. Therefore, un-
like in version 1 of PSILCA, the indicator is only measured by yes or no. According to the state-
ment of ILAB claiming that the institution is not able to record all cases of forced labour (see
above), countries and sectors that are not listed in the data sources are assigned a “no data” (and not
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a “no risk™).

Risk assessment: Risk of forced labour in the sector

Due to the new measurement of this indicator, the risk assessment is updated. Risk levels basically
refer to the match between the products and the sectors which is described by the data quality indi-
cator “Technical conformance” (see chapter 3.6). Additionally, sectors that could also be affected by
forced labour, e.g. because they are part of the supply chain, are considered by a lower risk level.
For example, cattle in Brazil is affected by forced labour; while cattle breeding/ animal husbandry
would be assessed by a “very high risk”, the sectors “Milk from cows and other animals” and “Milk
products” would be assessed by “high risk” and “medium risk” respectively.

The risk is assessed by the following scale:

Technical conformance value y, score Risk level

1 very high or high risk

2 medium, high or very high risk
3 low risk

S no data

[Changes to PSILCA version 1:

- More current values

Slightly larger sector coverage
- Other measurement of indicator
Updated risk scale]

4.1.2.3 Trafficking in persons

“The Palermo Protocol defines trafficking in persons as the recruitment, transportation, harbouring or
receipt of persons, by means of coercion, abduction, deception or abuse of power or of vulnerability,
for the purpose of exploitation. It goes on to specify that exploitation shall, at a minimum, include
sexual exploitation, forced labour, slavery and slavery-like practices.” (ILO 2012, p. 20).

Hence, there is a clear link to forced labour which is why trafficking in persons is selected as an in-
dicator for the subcategory.

Data collection and attribution

Data is based on the Tier Placements of countries provided by the Office to Monitor and Combat
Trafficking in Persons in the “Trafficking in Persons Report 2016 (U.S. Department of State 2016).
The tiers are available for almost every country in Eora, except for the miniature states. They are
assigned a “no data” value. Tiers are defined as follows (ibid.):

“Tier 1

Countries whose governments fully meet the Trafficking Victims Protection Act’s (TVPA) minimum
standards.

Tier 2

Countries whose governments do not fully meet the TVPA’s minimum standards, but are making sig-
nificant efforts to meet those standards.
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Tier 2 Watch List

Countries whose governments do not fully meet the TVPA’s minimum standards, but are making sig-
nificant efforts to meet those standards AND:

a) The absolute number of victims of severe forms of trafficking is very significant or is signifi-
cantly increasing;

b) There is a failure to provide evidence of increasing efforts to combat severe forms of trafficking
in persons from the previous year, including increased investigations, prosecutions, and convic-
tions of trafficking crimes, increased assistance to victims, and decreasing evidence of complic-
ity in severe forms of trafficking by government officials; or

€) The determination that a country is making significant efforts to meet the minimum standards
was based on commitments by the country to take additional future steps over the next year.

Tier 3

Countries whose governments do not fully meet the minimum standards and are not making signifi-
cant efforts to do so.”

Risk assessment: Risk that there are cases of trafficking in persons in the country

According to the definitions of the Tier placements referring to trafficking in persons, risk levels are
assessed as follows:

Indicator value y, Risk level
tier # and text

1 very low risk
2 medium risk
2 watch list high risk

3 very high risk
- no data

[Changes to PSILCA version I:

- More current values]

4.1.3 Subcategory Fair Salary
Overview

“Fair wage means a wage fairly and reasonably commensurate with the value of a particular service
or class of service rendered, and, in establishing a minimum fair wage for such service or class of
service.

Codes of conduct which deal with wages and benefits have focused on three standards when as-
sessing level of wages:

e the minimum wage required by law;

e the local ‘prevailing industry wage’;

e The ‘living wage’ (also sometimes designated as a ‘floor wage’ or ‘non-poverty wage’).”
(UNEP/ SETAC 2013, p. 98)

GreenpeLTa 30



PSILCA database documentation

Following this definition of UNEP, the three following indicators are taken into account in this sub-
category: “Living wage, per month”, “Minimum wage, per month”, and “Sector average wage, per
month”.

4.1.3.1 Living wage, per month
Following Wagelndicator (2017), this indicator is defined as follows:

“Living Wage per month is defined as the income needed for a decent living, i. e. the monthly wage
needed to cover the necessary living costs of an individual or family.”

These needs include “nutritious food, water, shelter, clothing, education, healthcare and transport”
(UNEP/ SETAC 2013, p. 98).

Data collection and attribution

Data was taken from Wagelndicator.org (2017), where values are calculated based on living cost
prices collected in a survey. To consider the different indications of prices made by the respondents,
data is provided as an interval of two figures: lower bound and upper bound living wages showing
the 25" and 75" percentile of all reported prices. The values were provided in Euro.

Values for the minimum living wages for individuals were selected in order to illustrate the cost re-
quired for the lowest level of a decent living standard that has to be met by minimum and sector av-
erage wages. Unfortunately, data was available for only 57 countries. For these countries, values
were converted to USD with current exchange rates and provided on a country level. Averages
across countries belonging to given geographical regions (e.g. Northern Europe, South Eastern
Asia) were calculated and assigned to the remaining countries.

Risk assessment: Risk that cost of living is high

Living wage values are a proxy to evaluate the subcategory fair salary and the other two indicators
minimum and sector average wages. Independently, values for living wages are of only limited in-
formative value. However, to stick to the structure of the indicators in PSILCA, also living wages
are risk assessed.

To define the risk levels, values are compared with each other. They are evaluated considering that
the higher the living wage, the higher minimum and sector average wages have to be — triggering
risks especially for workers in low-paid sectors.

Indicator value y, USD Risk level

y <100 very low risk
100 <y <200 low risk

200 <y <500 medium risk
500 <y <1000 high risk
1000 <y very high risk
- no data

[Changes to PSILCA version I:

- More current values
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- Averages from given country groups used for countries without specific values
- Larger country coverage/

4.1.3.2 Minimum wage, per month

In principle, defining the minimum wage is rather straightforward. A specific definition is given by
Wagelndicator (2014):

“A national minimum wage is the lowest gross wage a full-time worker can be remunerated in a spe-
cific country, defined by national law and legally binding.”

However, in practice not every country defines a minimum wage, for every sector, by law. Some-
times, also several minimum wages are defined for different categories of workers based on skill
level, age, region or other criteria (ibid.).

Minimum wages can be used to evaluate the sector average or actually paid wage in a company. To-
gether with the living wage it is an important indicator to assess if salary is fair and allows the
worker a dignified life. Although, in some countries there are agreed sector-specific wages by col-
lective bargaining, data is usually available on a country level.

Data collection and attribution

Data for minimum wage was used mainly from Wagelndicator.org (2017). The source provides data
for lowest and highest minimum wages, on country level in EUR and in the national currency. Val-
ues of lowest national minimum wages in EUR were selected and converted to USD (with current
exchange rates). For countries without data, values were added by Minimum-Wage.org (2017).
Here, minimum wages are provided in USD per year (calculated with exchange rates from 2009).
Hence, values per month were calculated.

When data was only available for one specific sector, typically the public sector, it was assumed to
be valid for the entire country. 13 countries remained without data.

Risk assessment: Risk that minimum wage is too low to permit a dignified life

Risk levels are defined in comparison to the living wage of the country, by calculating the ratio of
living wage to minimum wage. Basically, the higher the ratio, the higher the risk of a too-low mini-
mum wage, meaning that living wage exceeds the minimum wage. Furthermore, the raw value of
the minimum wage is considered based on the assumption that a very low minimum wage aggra-
vates living conditions in general (e.g. for purchasing foreign products).
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Indicator value y, USD  Logical connection Indicator value x, ratio Risk level

y > 300 And x<0.5 very low risk
y <300 And x<0.5
low risk
y > 300 And 0.5<x<09
y <300 And 0.5<x<09
medium risk
y >300 And 09<x<1.3
y <300 And 09<x<13
high risk
y > 300 And 1.3<x<1.8
y <300 And 1.3<x<1.8
very high risk
x>1.8

- - no data

[Changes to PSILCA version 1:

- More current values

Additional new source used

- Slightly larger country coverage
Updated risk scale]

4.1.3.3 Sector average wage, per month

Sector average wage provides information about the mean monthly salaries in different industry
sectors and countries and assesses if the salary is enough to afford a decent standard of living. The
indicator is given as the mean of monthly earnings of all employees in the sector. These data are de-
fined as follows:

“The earnings of employees relate to the gross remuneration in cash and in kind paid to employees,
as a rule at regular intervals, for time worked or work done together with remuneration for time not
worked, such as annual vacation, other type of paid leave or holidays. Earnings exclude employers'
contributions in respect of their employees paid to social security and pension schemes and also the
benefits received by employees under these schemes. Earnings also exclude severance and termina-
tion pay.” (ILO 2017, “Mean nominal monthly earnings”)

Values are provided in nominal terms and, therefore, are no indication for the purchasing power of
employees. The unit of measurement is USD.

Data collection and attribution

Data is based on the indicator “Mean nominal monthly earnings of employees by sex and economic
activity (Local currency)” from ILOSTAT database (ILO 2017). Depending on the country, infor-
mation is provided for different years and industry sectors according to ISIC, and is disaggregated
by sex.

Despite of the title (“Mean nominal monthly earnings”) values are not always given per month but
often per hour, day, week or year. This is sometimes indicated but in other cases not. It is even not
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consistent within one and the same country. If no other time unit was noted than per month, ques-
tionable values were compared to information about average salaries in the country according to
other sources (e.g. Numbeo.com 2015b). Based on such data it was then assumed whether a raw
value was referring to an hour, day, week or year.

After that, values were converted into USD usually with current exchange rates (Oanda 2017). Only
when salaries where provided in old currencies (e.g. for years before the EUR was introduced) cor-
responding exchange rates were used.

After refactoring the data, the country-specific sectors from Eora were mapped to the ISIC sectors
from the raw data as described in chapter 3.4.2. So, first, all Eora sectors with a counterpart in the
ILOSTAT data obtained the respective value. Second, sectors related to a more general (or detailed)
sector were assigned the corresponding value (together 8046 sectors). The remaining country-spe-
cific sectors received the “total” value provided by ILOSTAT. If this was not available, an average
across all sectors from the same country was calculated (2434 sectors).

In order to designate a value to the 119 countries without any raw data in ILOSTAT these countries
were assigned to different country groups. For each country group, an average was calculated over
all sectors of the countries belonging to it. Then again, an average across all the country groups the
country under study belongs to was calculated and assigned to every of its sectors (4358; see chap-
ter 3.4.2, case 3c).

Risk assessment: Risk that salary is too low to permit a dignified life

Although monthly average salaries are uniformly presented in USD, they are not comparable among
each other because they are provided in nominal terms.

Therefore, the mean earnings need to be put into relation with living wages in the country (see
chapter 4.1.3.1). This was possible for 57 countries. If living wages were not available, prevailing
minimum wages were taken as a reference (see chapter 0) that were available for additional 93
countries. For the remaining 51 countries a mean living wage was calculated across all the corre-
sponding country groups. In every case it is quoted which value was taken as a reference.

Therefore, the mean earnings need to be put into relation with living wages in the country (see
chapter 4.1.3.1). This was possible for 57 countries. For the remaining countries with updated val-
ues, a mean living wage was calculated across all the corresponding country groups. In case data
could not be updated, ratios from PSILCA version 1 were taken over with partly prevailing mini-
mum wages taken as a reference (see chapter 0). In every case it is quoted which value was taken as
a reference.

Ratios were calculated dividing the sector average wage by the (mean) living or minimum wage in
the same country. To simplify risk assessment, it is assumed that minimum wages are equal or
higher than living wages (which is true for more than half of the cases).

Since the selected living wages refer to the cost of living for an individual in the cheapest part of the
country (see chapter 4.1.3.1) it is assumed that employees earning merely the living wage (i.e. a ra-
tio lower than 1) face a very high risk of not being able to live a decent life. Only salaries that are at
least twice as high as the living wage are supposed to permit a decent standard of living also for
other family members and allow to cover increased or unexpected costs.
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The following risk scale is used to assess the average monthly salaries.

Indicator value y, ratio Salary/Liv. wage or Salary/Minim. wage  Risk level

0<y<l very high risk
1<y<1.5 high risk
1.5<y<2 medium risk
2<y<25 low risk
25<y very low risk

[Changes to PSILCA version 1:

- More current values
- Larger country coverage/

4.1.4 Subcategory Working time
Overview

This subcategory aims to assess if the number of hours that employees really work in different sec-
tors and countries comply with the ILO standards, but also with national standards of working time.
It addresses excessive working time that prohibits a sustainable work-life-balance as well as too lit-
tle working hours limiting a satisfying professional life. Hence, the indicators chosen within this
subcategory are “Daily hours of work per employee”, “Weekly hours of work per employee”,
“Standard weekly hours” and “Standard daily hours”.

4141 Weekly hours of work per employee

Data on weekly hours of work per employee and sector is provided, “whenever possible, on the ba-
sis of the mean number of hours of work per week, and with reference to hours worked in all jobs of
employed persons and in all types of working time arrangements (e.g. full-time and part-time).”
(ILO 2017). According to 1bid. “Hours actually worked include

(a) “direct hours’ or the time spent carrying out the tasks and duties of a job,
(b) ‘related hours’, or the time spent maintaining, facilitating or enhancing productive activities

(c) ‘down time’, or time when a person in a job cannot work due to machinery or process breakdown,
accident, lack of supplies or power or Internet access and

(d) ‘resting time’, or time spent in short periods of rest, relief or refreshment, including tea, coffee or
prayer breaks, generally practised by custom or contract according to established norms and/or national
circumstances.”

Data collection and attribution

Data for weekly hours of work per employee is based on the statistics for “Mean weekly hours actu-
ally worked per employed person, by sex and economic activity” by the ILOSTAT database (ILO
2017). Data is provided by sex and ISIC sector for different years since 1969. However, in order to
use rather current data, only values younger than 2005 were selected. Furthermore, it was not distin-
guished between men and women.
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The Eora country-specific sectors were mapped to the available sectors of the data source (see chap-
ter 2.4.2). First, all Eora sectors that had a counterpart in the raw data obtained the original value.
Second, data from more general sectors was assigned to subordinate sectors, where available. In a
third step, Eora sectors still without data got the value of one more detailed sector. By this extrapo-
lation and interpolation procedure, more than 10,000 of all Eora country-sector-combinations got a
value.

For the remaining sectors without a counterpart in the raw data the average across all sectors within
the respective country was used (if available, from the sector “Total”, otherwise the calculated mean
value). This was the case for almost 2,000 of all country-specific Eora sectors.

All the sectors of countries without any raw data were assigned by the mean over the average values
of all groups the country belongs to (see chapter 2.4.2, case 3c). This was done for the remaining
3,000 of all country-sector-combinations (89 countries).

Risk assessment: Risk of improper working hours

The risk assessment of this indicator is based on the ILO conventions No. 1 “Hours of work (indus-
tries) Convention” (ILO 1919) and No. 47 “Forty-Hour Week Convention” (ILO 1935). The first
one limits working time especially in the mining, construction, manufacturing and transportation
sectors to 8 hours a day and 48 hours a week. It is ratified by 52 countries. Convention No. 47 de-
fines the standard working week by 40 hours but is ratified by only 15 countries. Hence, both con-
ventions were taken into account by setting the “normal” amount of weekly working hours between
40 and 48. However, apparently this is not accepted by every nation as the standard working time,
and, therefore, this range is already assessed by “low risk” of improper working hours. The higher
the amount of weekly working hours are, the higher is the risk level for the sector.

Furthermore, also very low numbers of working time are considered as improper because they
might not permit the employee to realize his professional objectives or have enough professional
social relations. Hence, also low values of weekly working hours are assessed by higher risk levels
of improper working time.

Therefore, the risk is assessed by the following scale:

Indicator value y, hours of Indicator value y, hours of work Risk level
work per employee and week o per employee and week

40 <y <48 low risk
30<y<40 48 <y <55 medium risk
20<y<30 55<y<60 high risk
20>y 60<y very high risk

[Changes to PSILCA version I:

- More current values
- Larger country and sector coverage]
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4.1.5 Subcategory Discrimination
Overview

Worker discrimination is a very multifaceted subcategory. The authors of UNEP/SETAC (2013,
p.111) describe it as follows:

“Equal opportunity or the principle of non-discrimination emphasizes that opportunities in education,
employment, advancement, benefits and resource distribution, and other areas should be freely avail-
able to all citizens irrespective of their age, race, sex, religion, political association, ethnic origin, or
any other individual or group characteristic unrelated to ability, performance, and qualification.”

Due to the variety of aspects and their mostly qualitative character, it becomes clear that it is diffi-
cult to fully cover this subcategory in the database. Therefore, six indicators were chosen to assess
the worker discrimination. The indicators “Women in the sectoral/ total labour force” and “Men in
the sectoral/ total labour force” are supposed to verify whether there are gender discrimination is-
sues related to equal employment opportunities. “Gender wage gap” assesses wage disparities be-
tween men and women. As these indicators only take into account gender discrimination, the indica-
tor “Occurrence of discrimination” serves to address all the other discrimination types, e.g. racism,
or discrimination due to political or religious orientation, by a qualitative description.

4,151 New indicator: Women in the sectoral labour force

The distribution of women and men in the labour force of different sectors is often quite unequal. In
general, women are mostly engaged in service sectors such as human health activities, social work,
education, or household services. In countries with high poverty levels they are employed mostly in
agriculture or manufacturing sectors. Most of these sectors do not require high professional skills,
and especially social service activities, household services and agriculture, are typically low-paid
(see chapter 4.1.5.2). Since women are as intelligent and capable of learning as men, “Women in the
sectoral labour force” serves as an indication for structural discrimination of women, i.e. the
systemic and institutionalized disadvantage faced by women regarding their participation in
economic life.

“Structural discrimination refers to rules, norms, routines, patterns of attitudes and behavior in
institutions and other societal structures that represent obstacles to groups or individuals in achieving
the same rights and opportunities that are available to the majority of the population.” (Najcevska
2010)

Data collection and attribution

Raw values for the share of women in the labour force are provided by the Key Indicators of the
Labour Market (KILM) database (2015) from ILO's Yearbook of Labour Statistics.

Here, data is provided for sectors defined by the latest revision of ISIC, Revision 4 (2008)
tabulation category, as the percentage of women employed in a specific sector out of the total active
female population in the country. Hence, this value defines how women are distributed across
economic sectors in a country. However, this share is no sufficient basis to evaluate if women and
men are equally involved in all sectors. Therefore, it is compared with the overall economic
structure in a country by dividing it by the percentage of all employees in the same sector related to
the total active population:
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Women in the sectoral labour force =

Women employed in sector x (% of active female population in the country)

Men and women employed in sector x (% of total active population in the country)

Being a ratio between two percentages, this index is dimensionless. The ratio is used to define the
risk evaluation scheme of this indicator and is provided as the “raw values” in PSILCA. The values
of the shares of women employed in a sector out of the active female population is provided as a
comparative value in the comments of each process in PSILCA.

Due to the different sector classification in the original source and Eora, the majority of the sectors
had to be mapped the same way as for other indicators. Original data were provided by the most
general classification of ISIC tabulation, hence in most cases data was assigned to subordinate
sectors. When data for some sectors was missing, mean values were calculated across sectors for a
specific country. Additionally, there were some countries without any data. In these cases, an
average among similar countries was calculated and attributed to all the belonging sectors.

In the comments of some data points a reference is made to statistics from World Bank (2017). This
serves as a quality index for the reliability of the value. Additionally, the share of women employed
in a specific sector out of the total active female population in the country is provided in the
comments.

Risk assessment: Risk of women being underrepresented in specific sectors

The index is used to assess structural discrimination of women in a country’s economy by
evaluating the gap between female and male employment in the country-specific sectors. For the
risk assessment, it is assumed that an equal share of women working in a sector related to the active
female population in the country and female and male workers in a sector related to all employees
in the country, i.e. a ratio of 1, is ideal. The lower these ratios are, the higher the risk of female
discrimination to be employed in a sector.

However, discrimination can also be represented by very high ratios, occurring especially in low-
paid activities such as household or cleaning services. This additional qualitative fact cannot be
entirely accounted for by the general risk scale below. Additionally, an “overrepresentation” of
women in some sectors is not necessarily negative. However, the potential risk that sectors with
very high shares of women employed are low-paid (service) sectors, is still considered by low risk
levels (instead of no risk).
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Indicator value y, ratio Risk level
1.5<y low risk
I<y<l15 very low risk
y=1 no risk
08<y<l1 very low risk
0.6<y<0.8 low risk
04<y<0.6 medium risk
02<y<04 high risk
02>y very high risk

4.1.5.2 New indicator: Men in the sectoral labour force

This indicator is added in order to complete the assessment of gender discrimination. Unequal
employment opportunities (with negative effects) can also be faced by men, e.g. in the health or
education sectors. So, a more comprehensive picture of gender inequality can be drawn by
comparing ratios of women and men in the sectoral labour force. Further, the sector coverage
between the two indicators slightly differ so that this indicator can bring new insights.

Of course, the consideration of wage data, i.e. assessing wage gaps especially in those sectors with
high shares of male or female workers, would complete the assessment. This can be realized by an
adequate characterization factors in this subcategory.

Data collection and attribution

Indicator assessment and data collection are analogous to those of “Women in the sectoral labour
force”. Hence, provided values are the ratios calculated with the following equation:

Men in the sectoral labour force =

Men employed in sector x (% of active male population in the country)

Men and women employed in sector x (% of total active population in the country)

Risk assessment: Risk of men being underrepresented in specific sectors

Also, the risk assessment follows the same logic as mentioned above. Again, high ratios equate less
discrimination in terms of employment but do not say anything about the type of work, qualification
or wages of the employees. Hence, lower ratios are basically associated with higher risks of
employment discrimination.
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Indicator value y, ratio Risk level
1.5<y low risk
I<y<l15 very low risk
y=1 no risk
08<y<l1 very low risk
0.6<y<0.8 low risk
04<y<0.6 medium risk
02<y<04 high risk
02>y very high risk

A quick comparison of both indicators reveals that in 10,788 sectors men are — proportionally to
their sectoral distribution — more represented than women. Only in 3,333 sectors, this is the case for
women.

4.1.5.3 Gender wage gap

Gender wage (or pay) gap can be calculated in different ways. Data in PSILCA follows the defini-
tion of OECD (2015) describing it as the “difference between median earnings of men and women
relative to median earnings of men” referring to full-time employees. However, this definition im-
plies that wages of men are higher than wages of women which is not always the case. Therefore,
the definition is extended as follows:

“Gender wage gap describes the difference between median earnings of men and women relative to
median earnings of men if wages of men are higher. Otherwise, it is the difference between median
earnings of men and women relative to median earnings of women.”

Data collection and attribution

Values for gender wage gaps in different countries and sectors are based on the data for “Mean
nominal monthly earnings of employees by sex and economic activity (Local currency)” by the
ILOSTAT database (ILO 2017).

If wages of men are higher than wages of women, values are calculated by:

Male wages — female wages

100
Male wages i
If wages of women are higher, values are calculated by:
Male wages — female wages
ges—f 9% (=100

Female wages
The negative factor is used to indicate that wages of women are higher than wages of men.

Due to the different sector classification of the raw data and Eora, sectors had to be mapped. This
was done the same way as for indicator “Weekly hours of work per employee” (chapter 3.1.4.1):
First, all Eora sectors with a counterpart in the raw data obtained the original value. Second, where
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available, data from more general sectors was assigned to subordinate sectors, and third, Eora sec-
tors still without data got the value of one more detailed sector. This extrapolation and interpolation
procedure could be implemented for almost 9000 of all the sectors in Eora.

For those sectors without a matching economic activity, the value of the “Total” sector of the re-
spective country was used. This was the case for another 1000 country-specific Eora sectors. For
the moment, the remaining countries and sectors were assigned a “no data”.

Risk assessment: Risk of unequal wages

For the risk assessment, it should be taken into account that data is unadjusted, i.e. factors as quali-
fication, job position or working time are not considered. Hence, values do not necessarily reflect if
women or men are paid less only because of gender reasons or also due to lower job positions or
shorter working times etc. However, for some industries it can be discussed if missing qualifica-
tions, lower job positions or less working hours are already triggered by other forms of discrimina-
tion, e.g. unequal access to education, insufficient child care institutions etc.

Within the assessment of this indicator, these considerations cannot be completely taken into ac-
count. Nevertheless, a certain percentage of wage gap is “accepted” in order to consider the fact that
values are unadjusted.

Furthermore, higher wages of men or women are equally risk assessed and considered as discrimi-
nation. If the value of earnings of one sex is 0, and hence the gender wage gap ratio is 100, it can be
assumed that there are no male or female employees in this economic activity. For these sectors
(only 6) the indicator is not applicable.

The following scale shows the assessment basis:

Indicator value y, % Risk level

y = 0] no risk
0<y<|5| very low risk
15| <y <]|10] low risk

[10] <y < 20| medium risk
20| <y <30 high risk

30| <y very high risk
- no data

y = [100] not applicable

[Changes to PSILCA version I:

- More current values
- Larger country and sector coverage]

4.1.6 Subcategory Health and Safety (Workers)
Overview

This subcategory is another essential and “traditional” one contributing to the S-LCA of a product
or industry. Here, occupational health and safety conditions in different sectors are assessed. Since
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1950, ILO and WHO (Agius 2010) define occupational health as follows:

"Occupational Health is the promotion and maintenance of the highest degree of physical, mental
and social well-being of workers in all occupations by preventing departures from health, controlling
risks and the adaptation of work to people, and people to their jobs."

Furthermore:

“The term health, in relation to work, indicates not merely the absence of disease or infirmity;
it also includes the physical and mental elements affecting health, which are directly related to safety
and hygiene at work.” (ILO 1981)

Occupational health and safety and the risk of specific diseases and accidents depend on different
factors that are to be assessed by the indicators of this subcategory. Two indicators assess the actual
risk of accidents at workplace depending on their severity: “Rate of non-fatal accidents” and “Rate
of fatal accidents”. The indicator “DALY's due to indoor and outdoor air and water pollution” de-
scribes the risk of insidious health damages only notable after years of working in a specific work-
ing environment. The indicator “Workers affected by natural disasters” provides information on
risks independently from the employer. To limit these industry-specific risks and protect workers
companies should take prevention measures evaluated by the indicator and “Presence of sufficient
safety measures”. By the indicator “Occupational risks” specific hazards and their severity are de-
scribed qualitatively. By all these indicators an overall picture of the level of occupational health
and safety risks in general can be drawn.

4.1.6.1 Accident rates at workplace (non-fatal and fatal accidents)

Accident rates are the main indicator to reflect the state of safety conditions at a specific workplace
or in a specific industry. While occupational non-fatal accidents cause injuries not leading to death,
fatal accidents refer to those incidents “where death occurred within one year of the day of the acci-
dent” (ILO 2017).

Apart from the fact that it is every employee’s right to work in a safe and healthy environment (see
chapter 0), it should be in the interests of employers to keep accident and injury rates as low as pos-
sible to avoid absence and a loss of efficiency and working time.

Data collection and attribution

Accident rates are taken from the indicators “Non-fatal occupational injuries per 100'000 workers
by economic activity” and “Fatal occupational injuries per 100'000 workers by economic activity”
from ILOstat database (ILO 2017). They are expressed as the number of new cases of [fatal/] non-
fatal occupational injuries during the reference period divided by the number of workers in the ref-
erence group and multiplied with 100,000(ibid.). Values are given for different years. Always the
most current value per sector is selected.

Numbers may vary a little due to their reference base. Normally they refer to 100,000 employees,
but in some cases, they relate to 100,000 persons insured or full-time workers etc.

As it is the case for most indicators, data had to be assigned to the “right” Eora sectors. Hence, map-
ping was done as described in chapter 3.4.2 and already for other indicators: First, mapping of iden-
tical sectors and countries was done. Second, where available, mapping of more general sectors to

subordinate sectors, and third, Eora sectors still without data were mapped to a more detailed sector.
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All Eora sectors mapped this way were assigned the respective values. This extrapolation and inter-
polation procedure could be implemented for half of all the sectors in Eora.

For the remaining sectors of the countries with any raw data available, the value of “Total” of the
appropriate country (or the calculated mean value) was used. This was the case for another 2,500
(non-fatal) and 3,100 (fatal accidents) country-specific Eora sectors. The remaining countries
(1240/ 119 ones) and their sectors were assigned a “no data”.

Especially regarding the indicator “Non-fatal accidents”, some raw values, e.g. of Colombia, Sri
Lanka, Azerbaijan, Turkey etc., seemed quite low. This may be due to the fact that for most coun-
tries only accidents of insured employees are recorded. Apparently, in developing countries many
accidents are not covered as carefully as in developed countries. In case of very low values, e.g.
lower than 1 in Colombia, it was assumed that data was provided per 100 employees, and not
100,000. Hence, these values were multiplied by 1000.

On the contrary, some data for fatal accidents seemed quite high. The reason here can be very old
data (from before 2000). Of course, these observations and adaptations are reflected in the data
quality assessment and by a comment

Risk assessment: Risk that workers suffer non-fatal accidents

The risk assessment scale is based on the mean value of non-fatal accidents per 100,000 employees
worldwide (calculated out of the data available).

Indicator value y, # per 100,000 employees Risk level

0<y<750 very low risk
750 <y <1500 low risk

1500 <y <2250 medium risk
2250 <y <3000 high risk
3000<y very high risk
- no data

Risk assessment: Risk that workers suffer fatal accidents

The risk assessment scale is based on the mean value of fatal accidents per 100,000 employees
worldwide (calculated out of the data available).

Indicator value y, # per 100,000 employees Risk level

0<y<75 very low risk
75<y<I15 low risk
15<y<25 medium risk
25<y<40 high risk
40<y very high risk
- no data
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[Changes to PSILCA version 1:

- More current values
- Larger country and sector coverage]

4.1.6.2 DALYs due to indoor and outdoor air and water pollution

High air and water pollution levels are a main health risk for workers at the workplace. As work-
place related health effects are often insidious and time-delayed, disability adjusted life years
(DALYs), attributable to indoor and outdoor air and water pollution, seem to be a suitable indicator
for the assessment of the health risks from pollution.

WHO (2009) defines the concept of DALYS as follows:

“One DALY can be thought of as one lost year of ‘healthy’ life. The sum of these DALY's across the
population, or the burden of disease, can be thought of as a measurement of the gap between current
health status and an ideal health situation where the entire population lives to an advanced age, free
of disease and disability.”

The Japanese life expectancy of 80 years for men and 82.5 years for women is considered as refer-
ence or “ideal health situation”. DALY can be provided per 100,000 inhabitants, per 1,000 inhabit-
ant years or per 1,000 inhabitants per year.

Data collection and attribution

Data for this indicator is taken from WHO (2009) statistics for DALY's due to water, sanitation &
hygiene, indoor and outdoor air pollution. The unit is DALY per 1000 capita and year.

Unfortunately, data is only provided on a country-by-country basis for the whole population, not for
workers or specific industry sectors. Therefore, the values can only be seen as a proxy for occupa-
tional health risks assuming that levels of air and water pollution at workplaces are similar as (or
higher than) in a whole country. This data can also be used to assess the health and safety situation
of societies.

Raw data for DALY's was not updated since 2004 which is why at the moment it has to be referred
to these rather old values. Data could be attributed to 172 countries of Eora, the rest were assigned a
“no data”.

Risk assessment: Risk to lose (healthy) life vears due to indoor and outdoor air and water pol-
Jution

The risk assessment is oriented towards the mean value of DALY's due to indoor and outdoor air
and water pollution over all available countries.
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Indicator value y, DALYs Risk level
0=y no risk
0<y<5 very low risk
S5<y<l15 low risk
15<y<30 medium risk
30<y<50 high risk
50<y very high risk
- no data

4.1.6.3 Presence of sufficient safety measures

As described by former indicators, occupational health and safety depends, on the one hand, on the
hazards and risks that workers are directly exposed to in their working environment. On the other
hand, these occupational health risks can be limited by appropriate measures taken by the employer.
This is assessed by the indicator “Presence of sufficient safety measures”.

Data collection and attribution

“To promote and to assure workplace safety and health, and to reduce workplace fatalities, injuries
and illnesses” is the declared goal of the Occupational Safety and Health Administration (OSHA)
by the US Department of Labor (USDOL 2014a). Conducting programmed and un-programmed
workplace inspections in the U.S., OSHA detects violations of safety and health standards and takes
enforcement actions.

Proxy data for this indicator is taken from the OSHA Violation Statistics (USDOL 2014b). Statistics
are provided for U.S. companies and their NAICS (North American Industry Classification Sys-
tems) classification for over four decades. All “severe violation cases” between 2010 and 2014
(USDOL 2017), and “severe work-related injuries” between January 2015 and February 2017 were
selected. While the first accident types are defined as “serious, willful, repeat and other-than-serious
violation” cases referring to violations leading to deaths or hospitalizations of employees (USDOL
2014b), “severe work-related injuries [are] defined as an amputation, inpatient hospitalization, or
loss of an eye”, i.e. do not include injuries leading to deaths (USDOL 2017).

All cases were aggregated per 3-digit NAICS code and related to the number of employees in the
respective sectors derived from USDOL (2014d). Final values for “Presence of sufficient safety
measures” are provided as number of OSHA violations per year and 100,000 employees.

Due to a lack of international data, it is assumed that safety risks are similar in the same industries
in different countries. Therefore, provided values are extrapolated to suitable industry sectors
worldwide. This is, of course, reflected in the data quality matrix.

To assign values to matching Eora sectors, these were mapped to the NAICS 3-digit-code sectors.
All the sectors were mapped in a multi-stage process (see chapter 3.4.2 and 4.1.4.1) to Eora sectors.
Remaining sectors were left without data.
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Risk assessment: Risk of insufficient safety measures at workplace

The risk assessment scheme is based on the distribution of the OSHA violations per 100,000 em-
ployees.

OSHA violations per year and 100k employees
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Figure 9: Number of severe violation cases and severe work-related injuries between 2010 and 2017,
provided per year and 100,000 employees in 3-Digit NAICS sectors

Indicator value y, DALYs Risk level
y<0.1 very low risk
0.1<y<1 low risk
1<y<10 medium risk
10<y<100 high risk
100<y very high risk
- no data

[Changes to PSILCA version 1:

- More current values
- Larger sector coverage
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- Slightly different calculation of used values
- Updated risk scale]

4.1.6.4 Workers affected by natural disasters

The idea of this indicator is to verify whether workers in specific countries or industries are at
higher risk to fall victim to natural disasters than others. Natural disasters can be classified as haz-
ards of the atmosphere and hydrosphere (as storms, floods, droughts), of the lithosphere (as vol-
canic eruptions, earthquakes) and of the biosphere (as forest fires or epidemics) (GeoDZ 2015). All
these types are considered by this indicator.

Data collection and attribution

The International Disaster Database EM-DAT provides comprehensive “information on the human
impact of disasters, such as the number of people killed, injured or affected” but also “disaster-re-
lated economic damage estimates and disaster-specific international aid contributions” (CRED
2015).

As for the DALY values (chapter 0), data for natural disasters is provided for countries and popula-
tions as a whole, not disaggregated by industry sectors. Due to a lack of better suiting data, these
values are applied as a proxy for this indicator. Of course, employees working outside in specific
industries are exposed to a higher risk of some natural hazards (as tornados, floods, droughts) than
others.

For this indicator, the number of all affected persons (injured, homeless, otherwise affected) be-
tween 2012 and 2014 in a country was divided by its population in 2014, multiplied by 100. These
normalized values (given in %) were attributed to all sectors of the respective country. Countries
without affected persons by natural disaster between 2012 and 2014, but with affected persons in
former years, were assumed to have a very low risk of natural hazards. Countries not listed at all in
the database were assigned a “no data”.

Risk assessment: Risk for workers to be affected by natural disasters

The risk assessment is oriented towards the mean value of the percentage of affected population
within three years (between 2012 and 2014). Countries with 0 affected persons during this time
frame were assigned a “very low risk” because harmful natural hazards can have happened in for-
mer years.
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Indicator value y, % Risk level
0<y<l very low risk
1<y<3 low risk
3<y<5 medium risk
5y<10 high risk
10<y very high risk
- no data

4.1.7 Subcategory Social benefits, legal issues
Overview

This subcategory assesses the legal status and social security of workers which is considered as a
basic human right in the Universal Declaration of Human Rights, Art. 22 (UN 1948). Social benefits
are understood as non-monetary employment compensations paid in addition to wages. They basi-
cally refer to retirement, disability, dependents’, and survivors® benefits but can also include medi-
cal insurance, paid parental leave, education and training etc. (UNEP/SETAC 2013, p. 121). Hence,
this subcategory can be assessed on its own but can also be used to relativize wages or working
time.

The indicators within this subcategory are “Social security expenditures”, “Evidence of violations
of laws and employment regulations” and “Workers with a contract”.

4.1.7.1 Social security expenditures

The ILO convention No. 102 identifies nine main social security branches, which are Medical Care,
Sickness Benefit, Maternity Benefit, Old-age Benefit, Invalidity Benefit, Survivors’ Benefit, Family
Benefit, Employment Injury Benefit and Unemployment Benefit (ILO 1952). The extent of (public)
social security expenditures depends on political decisions and tax regulations. Data is therefore
collected on a country basis and given as a percentage of GDP.

Data collection and attribution

Data is taken from the Social Security Expenditure Database by ILO (2015c¢). The sub-indicator
“Public social protection expenditure (excluding health benefit in kind) as a percentage of GDP”
was selected as basis for data collection. It includes all the above mentioned branches except health
care which is covered by the indicators regarding health expenditures in PSILCA.

The country-specific data in the Social Security Expenditure Database (ILO 2015¢) was collected
from regional or international databases by different institutions as OECD, International Monetary
fund, World Bank or EUROSTAT.

For all countries except Aruba values not older than 2005 were used. Since data can vary between
several years due to economic situations and changing GDPs average values over several years
were calculated (if available). This is documented for every country in the data quality. For 23
countries there was no data available. For now, no mean value was calculated for these cases.
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Risk assessment: Risk that workers are not socially protected if they are unable to work

The following risk scale is based on average social security expenditures related to GDP worldwide.
For interpreting the indicator values, it should be mentioned that countries with the same value can
face totally different situations of social security. For example, if GDP of a country is quite high,
lower percentages can already be sufficient to provide a sound social security system (e.g., Switzer-
land and New Zealand). Especially in developing countries, GDP is rather low, but medical or liv-
ing costs can be very high, which in turn would require higher social security expenditures. How-
ever, these issues are not considered in the current version of PSILCA.

Indicator value y, % Risk level
20<y very low risk
15<y<20 low risk
7,5<y<15 medium risk
2,5<y=<75 high risk
25>y very high risk
- no data

4.1.7.2 Evidence of violations of laws and employment regulations

Violations of employment regulations, by the employer, are one threat to employees’ well-being and
therefore a potential social impact. Information about these violations is taken from a public source
in the United States — U.S. Department of Labor (USDOL 2015b).

Data collection and attribution

These data sets report violations for specific enterprises in the U.S., from early cases in the 1990’s
until end of 2015. From the source, OSHA violation cases were removed since these are considered
already in another indicator in the database (see chapter 4.1.6.3 Presence of sufficient safety
measures). The remaining cases were aggregated to NAICS 3-tier sections, and afterwards, cases
per 1,000 employees were calculated. Finally, these cases were mapped to the Eora sectors, and
“extrapolated” to other countries worldwide. The difference in country and also regarding the sector
was taken into account in the data quality assessment.

The results show that most sectors report very few cases per 1,000 employees, with some sectors
having a really high probability of law violations (see Figure 10).
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Figure 10: Number of cases regarding violations of laws and employment regulation, per 1,000 em-
ployees, for NAICS 3-tier sectors, ;OSHA violations are excluded from the figure

Risk assessment: Risk that worker-related laws and emplovment regulations are violated

The risk scale reflects the exponential relation between the values.

Indicator value y, cases per 1,000 employees Risk level
0.1>y very low risk
0.1<y<l1 low risk
1<y<10 medium risk
10<y <100 high risk

100 <y very high risk
. no data

4.1.8 Freedom of association and collective bargaining

Overview

According to the Universal Declaration of Human Rights, Art. 20 (UN 1948) every individual has
the right to assembly peacefully and to form and join organizations of their choice without being
compelled to belong to any association.

By several conventions and principles this right is explicitly applied to workers. ILO (1998) names
“freedom of association and the effective recognition of the right to collective bargaining” as one of
the four principles concerning the fundamental rights at work. Also, UN Global Compact (2017)
lists freedom of association in its “Ten Principles of the UN Global Compact” to promote corporate
sustainability.

Apart from being a fundamental right, freedom of association is a “prerequisite for sound collective
bargaining and social dialogue” and, hence, essential for a pleasant and progressive working envi-
ronment which assures a sustainable and efficient economic development (see ILO 2016).
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In concrete, employers and workers must have the right to strike, the right to draw up their constitu-
tions and rules within an organization, to elect their representatives in full freedom, to organize their
activity freely and to formulate their programmes (see UNEP/SETAC 2013, p. 88). This subcategory
aims to verify to what extend these conditions are met within different industries and countries. This
is measured by the indicators “Trade union density”, “Right of Association”, “Right of Collective
bargaining” and the “Right to Strike”.

4.1.8.1 Trade union density

This indicator serves to assess how liberal and vivid trade union culture is, and, in the end, to what
degree the right to organize freely is assured in different sectors. It is defined by ILO (2017°) as fol-
lows:

“A trade union is defined as a workers' organization constituted for the purpose of furthering and de-
fending the interests of workers. This trade union density rate conveys the number of union members
who are employees as a percentage of the total number of employees. ”

Hence, the indicator can be used to evaluate the degree of workers” organization. Nevertheless,
Hayter and Stoevska (2009, p. 2) state:

“union density only measures the extent of unionisation and tells us very little about the influence or
bargaining power of unions [...] In some countries, such as France, trade union density rates may be
considered comparatively low, however collective bargaining plays a significant role in regulating
terms and conditions of employment and the coverage of workers by collective agreements is high.
On the other hand, in countries such as those of the former Soviet Union and in regimes where a sin-
gle union system prevails, trade union density rates may be comparatively high, but this is neither a
reflection of the strength of the union nor a measure of freedom of association.”

Trade union density, therefore, can only be seen as a proxy to get an overall impression of associa-
tion culture in different industries and countries. To evaluate the actual freedom of association in
countries “trade union density rates should always be interpreted within their particular political and
social context” (Hayter, Stoevska 2009, p. 2). For a more comprehensive picture of the freedom of
association and collective bargaining, the latter — considered as significant to regulate working con-
ditions (see ibid.) — is measured by separate indicators (see chapter 0).

Data collection and attribution

Data is collected from the indicator “Trade union density rate” from ILOstat database (ILO 2017).
In contrast to 2015, data is provided only for different countries (not sectors anymore), and years
until 2013. ILO’s measurement procedure is specified as follows:

“For the purpose of this indicator in particular, trade union membership excludes union members
who are not in paid employment (self-employed, unemployed, retired, etc.), unless otherwise stated
in the notes. The statistics presented in this table result from a collaboration between the ILO and J.
Visser, ICTWSS Database, version 5, AIAS. (ILO 2017)

S Indicator ,,Trade union density rate*
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Always the most current data points per country were selected. The oldest values are those for Na-
mibia (2004) and Argentina (2008). More than half of the provided data points are from 2013. Up-
dated values are available for 83 countries. The remaining countries were assigned an average
across all countries within adequate country groups (see chapter 3.4.2, case 3c). In these cases,
mean values were also calculated for years. All mapping procedures and the temporal conformance
are reflected in data quality assessment.

Risk assessment: Risk that employees are not allowed to organise in trade unions

Since the right to organise in trade unions is fundamental to defend workers” interests and rights
collectively, higher density rates are basically considered as an indication for better or more liberal
association conditions. Of course, this assumption is restricted by the claims made in the introduc-
tory part of this chapter.

The risk levels are based on an equal distribution of values between 0 and 100%.

Indicator value y, % Risk level
20>y very high risk
20 <y <40 high risk

40 <y <60 medium risk
60 <y <80 low risk

80 <y very low risk

[Changes to PSILCA version 1:

- More current values
- Larger country coverage
- Values not sector-specific anymore]

4.1.8.2 Right of Association, Right of Collective bargaining, Right to Strike

These three indicators shall verify to what degree rights of association, collective bargaining and to
strike are assured in different industries and countries, regardless of the number or density of trade
unions.

Data collection and attribution

Data is derived from the Database on Institutional Characteristics of Trade Unions, Wage Setting,
State Intervention and Social Pacts (ICTWSS) that compiles datasets regarding workers” rights,
Wage Setting; Social Pacts and Agreements, Works Councils and employee representation in the en-
terprise (5); Employer organization; Union density and bargaining and others for 51 OECD, EU and
emerging countries since 1960 (Visser 2015, p. 5). When updating these indicators for PSILCA
v.1.1, only version 4.0 of the database was available with most current data for 2014. The indicators
Right of Association, Right of Collective bargaining and Right to Strike were selected as reference.

To collect information for her database, Visser (2015, p. 5ff) refers to relevant literature, own stud-
ies and to the ILO Natlex legal database (NATLEX — Database of national labour, social security
and related human rights legislation).

These indicators are measured semi-quantitatively by a 4-point-scale “with separate entries for the
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private or market sector and the government sector, defined as the general government, including

public administration, defence, compulsory social insurance, education, health and social work™”
(Visser 2015, p. 8). Consequently, all Eora sectors were mapped either to market or to government
sector if data for the according country was available. All other countries remain without data.

The rating scales for each indicator and sector are defined in Table 3.

Table 3: Rating scales for different indicators in ICTWSS

(adapted from Visser 2015, p. 13f.)
. .. Right of collective bar- . .
Score Right of association g .. Right to strike
gaining
Govern- Govern- Govern-
Market Market Market
ment ment ment
3 Yes Yes Yes Yes Yes Yes
Yes, with mi-
Yes, with mi- . . nor restrictions
tricti Yes, with mi- (
nor restrictions . . . e.g. recog-
Yes, with mi (e.g., recogni nor restrictions | Yes, with mi- nizid unioé;
nor ;estrictions thI’l proce- Yes, with mi- (E.g. r:hg;i st;a— n(zr restrictions balloting, pro’-
. . ion, thresh- e.g. recog- . .
(e.g. recogni- dures, thresh- | nor restrictions o . 8 . & portionality, re-
2 tion proce olds, only mili (e.g. registra olds, only mili- | nized union, spect of peace
- , only - .g. - C ol .
dures, work- tary, judiciary tion, thresh- tary,Ju.dlclary ball.o tlng, Pro- obligation,
place elections, | or police ex- olds) or police ex- | portionality, re- only military,
thresholds) cluded — as per cluded —as per | spect of peace judiciary or po
uded — u -
ILO conven- obligation .
ILO conven- tion) & ) lice excluded —
tion) as per ILO
convention)
Yes. with ma. | Yes. with ma. Yes, with ma- | yes, with major
. o o jor restrictions restrictions
Yes. with ma Yes, with ma- | jor restrictions | jor restrictions ge mononol (e.g. monopol
, W - . .g. .g.
or restrictions | 7O restrictions | (e.g. monopoly | (e.g. monopoly ni%)n comp 1y ni%)n comp 1y
; ) union, ul- | union, ul-
ge monopol (e.g., monop- | union, govern- | union, govern- sor arbitralt)ion sor arbitralt)ion
1 .Elgl.ion rf)or ’ oly union, gov- | - ment authori- ment authori- or Zonciliation or c}:lonciliation
Ul 5 . .. . .. > 5
thori pt. ernment au- zation, limita- zation, limita- tricti tricti
authorization, . ) ) restrictions on | restrictions on
maior eTouDs thorization, tions on con- tions on con- (SSUES O Con {SSUES o con
JoT Erotp major groups tent, major tent, major . .
excluded) tent, major tent, major
excluded) groups ex- groups ex- aroups ex aroups ex
cluded cluded ] ]
) ) cluded) cluded)
0 No No No No No No

Risk assessment: Risk that association rights of workers are restricted

Right of Association, Right of Collective bargaining and Right to Strike are fundamental to assess
the subcategory “Freedom of association and collective bargaining”. Measured by a 4-point-scale
these indicators provide valuable qualitative information about the extent of organization and asso-
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ciations rights within different industries and countries. Of course, being statistics data does not ap-
ply to every single company or every specific sector directly. However, information goes beyond a
simple Yes/No analysis of overall situations in a country.

Risk levels for each indicator are assigned to the four scores as indicated in the following table.

Indicator value y, score Risk level
y=3 no risk

y=2 low risk

y=1 high risk
y=0 very high risk
- no data

[Changes to PSILCA version 1:

- More current values]

4.2 Stakeholder Local Communities

4.2.1 Subcategory Access to material resources
Overview

The idea behind this subcategory is to assess whether the access of local communities to material
resources is restricted because of commercial or industrial activities in their regions. Reason is that
“expanding operations carry the potential for depletion of and conflict over natural material re-
sources (e.g. water, forest land, home lands), especially in emerging or unstable countries.”
(UNEP/SETAC 2013, p. 38). Therefore, organizations and industries should, on the one hand, re-
spect and protect community access to local material resources (i.e. water, land, mineral and biolog-
ical resources) by preventing, mitigating and controlling environmental damage. On the other hand,
they should work to facilitate access for communities, e.g. by building new infrastructure (see
ibid.).

To describe this subcategory the level of industrial water use, the extraction of other material re-
sources, the presence of certified environmental management systems and the potential of material
resource conflicts are assessed.

4.2.1.1 Level of industrial water use

The level of industrial water use is the quantity of freshwater, desalinated water and treated
wastewater withdrawn for industrial purposes related to total water withdrawal (for agricultural, in-

dustrial and municipal use) and to total actual renewable water resources (see Food and Agriculture
Organization (FAQO) 2017).

While the first sub-indicator describes the importance of industrial water use compared to other wa-
ter uses, the second “parameter is an indication of the pressure on the renewable water resources.”
(ibid.). Furthermore, it can be assumed that high levels of water withdrawal are accompanied by
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high levels of water pollution. Therefore, high values of industrial water use are associated with dif-
ferent risks for local communities, e.g. health risks, destruction of local economic structures (e.g.
agricultural practices) and an overall deterioration of quality of life.

Values are provided in percentages per year.

Data collection and attribution

The AQUASTAT database from FAO (2017) provides comprehensive water statistics for 200 coun-
tries. The two sub-indicators are calculated dividing Industrial water withdrawal by Total water
withdrawal and by Total renewable water resources multiplying them by 100.

This way, data could be gathered for 167 and 157 countries. For the remaining countries no data
was attributed because an average doesn’t seem logical due to too different geographical and eco-
nomic conditions between the countries.

Risk assessment: Risk that industry accounts for a large share of water withdrawal

The following risk scale is used for the indicator “Level of industrial water use (related to total
withdrawal)”. It is oriented towards the mean value across all countries.

Indicator value y, % Risk level
0<y<10 very low risk
10<y <20 low risk
20<y <30 medium risk
30<y<40 high risk
40<y very high risk
- no data

Risk assessment: Risk of a high pressure on renewable water resources

The following risk scale is used for the indicator “Level of industrial water use (related to renewa-
ble water resources)”. According to the definition of water stress, extreme water stress occurs when
total withdrawal exceeds 40% of the total renewable water resources (Climate Service Center
2015). Assuming that industrial water withdrawal makes up around one third of total withdrawal on
an average (see “Level of industrial water use (related to total withdrawal)”) the proportion of in-
dustrial water withdrawal of total resources should not exceed 13%.

Based on these findings, the following risk scale is created.
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Indicator value y, % Risk level
0<y<l very low risk
1<y<3 low risk
3<y<7 medium risk
7T<y<I13 high risk
13<y very high risk
- no data

[Changes to PSILCA version 1:

- More current values
- Larger country coverage]

4.2.1.2 Extraction of material resources (other than water)

Besides water, there are other material resources directly or indirectly important for local communi-
ties and organizations, mainly fossil fuels, biomass, ores and minerals. They play a vital role be-
cause they can be communities’ base of life and economy. Consequently, the exploitation and de-
struction of natural resources can cause resettlements, poverty, cultural uprooting and, in the end,
conflicts with local people.

For this indicator, the total extraction of fossil fuels, biomass, ores and minerals on a country level
was chosen. Values are given in tons per capita, and for biomass, additionally, in tons per km?.

Data collection and attribution

Data was taken from www.materialflows.net (SERI 2017), an online portal that provides compre-
hensive data about material flows and human’s material consumption. Data for the total extraction
of the above mentioned resources in 2013 was used. It is provided for a number of countries be-
tween 116 and 180 depending on the indicators. Countries without any data did not get a value.

Risk assessment: Risk of conflicts due to a restricted access of local communities to material

resources

The risk assessment for the individual indicators is not straightforward. To really assess the exhaus-
tion of raw materials information about the criticality of the resources is missing, i.e. extraction lev-
els should be related to available reserves. Furthermore, it is not always clear how to evaluate high
values of resource extraction per capita. They can either result from relatively small populations
dispersed on huge areas or from elevated resource extractions.

The following examples illustrate this discrepancy: Australia and China have similar normalized
levels of extraction of minerals (8.35 t/cap and 12.73 t/cap respectively) while the population of
China is almost 60 times higher than the population of Australia (on nearly the same area).

For Australia, the risk for communities to be affected by resource extraction is rather low because
people not necessarily live close to deposits of raw materials. On the contrary, in China, many more
persons are — at least potentially — affected. Hence, normalization with the population density might
make more sense.
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In addition to this, it can be discussed whether high levels of resource extraction only harm local
communities because of environmental destruction, or if they considerably contribute to local eco-
nomic development through infrastructure such as schools, or roads.

As these reflections cannot be answered with the currently available data, it was decided, for the
risk assessment, that the higher the extraction levels the higher the risk for local communities to be
negatively affected. In the following, the risk scales for each sub-indicator are presented. All are re-
lated to the average values across all countries.

Risk assessment: Extraction of fossil fuels

Indicator value y, t/cap Risk level
0<y<10 very low risk
10<y<20 low risk
20<y <30 medium risk
30<y<50 high risk
50<y very high risk
- no data

Risk assessment: Extraction of ores

Indicator value y, t/cap Risk level
0<y<5 very low risk
5<y<10 low risk
10<y<I15 medium risk
15<y<20 high risk
20<y very high risk
- no data

Risk assessment: Extraction of industrial and construction minerals

Indicator value y, t/cap Risk level
0<y<25 very low risk
25<y<5 low risk
5<y<10 medium risk
10<y<15 high risk
I15<y very high risk
- no data
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Risk assessment: Extraction of biomass (related to population)

Indicator value y, t/cap
0<y<2)5

25<y<5

5<y<10

10<y<I15

15<y

Risk level
very low risk
low risk
medium risk
high risk
very high risk

no data

Risk assessment: Extraction of biomass (related to area)

Indicator value y, t/km?

Risk level

0<y<200 very low risk
200 <y <400 low risk

400 <y <600 medium risk
600 <y <800 high risk
800<y very high risk

- no data

[Changes to PSILCA version 1:

- More current values
- Larger country coverage]

4.2.1.3 Certified environmental management systems

This indicator assesses the number of certified environmental management systems (EMS) per sec-
tor, in relation to the number of employees in the same sector. Idea is to take the existence of certi-
fied EMS as a proxy for the commitment of companies in a sector to environmental protection. ISO
14001 certifications are considered as certified EMS. Values are given in numbers of ISO certifica-
tions per 10,000 employees.

Data collection and attribution

Data was taken from the ISO Survey of Management System Standard Certifications (1999-2015)
and the ISO Survey of Management System Standard Certifications 2015 — Industrial Sectors (ISO
2015). The documents provide the numbers of different ISO certifications for 181 countries (rele-
vant for PSILCA) and 40 industry sectors. Only the number of ISO 14001 certifications were se-
lected and divided by the number of employees in the respective sector and country. Data on em-
ployment is provided by ILOSTAT (ILO 2017, “Employees by sex and economic activity (Thou-
sands)”). In case no information about the number of employees was available for a specific sector,
the number of certified EMS was divided by the mean number of employees over all sectors in the
country. For 37 of the countries with data regarding ISO certifications, no information was available
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for the number of employees to normalize. Hence, the risk levels were assumed according to the ab-
solute number of certified EMS.

After normalising the values, sector-specific data was mapped to matching sectors and countries in
Eora (as described in chapter 3.4.2.). Countries without any value were assigned a “no data”.

Risk assessment: Risk of environmental damage

Risk levels are based on the normalised values (except for those countries without values for em-
ployees). These values are not adjusted, i.e. facts like the potential of the sector to pollute the envi-
ronment and, therefore, the need for environmental management systems, are not taken into ac-
count.

The following risk scale is used to assess the risk levels. It is based on the range of the values.

Indicator value y, # per Risk level
10,000 employees

100 <y very low risk
10 <y <100 low risk
1<y<10 medium risk
03<y<l high risk
y<0.3 very high risk
- no data

[Changes to PSILCA version 1:

- More current values
- Larger country coverage]

4.2.2 Subcategory Respect of indigenous rights

Indigenous peoples have been living in many territories of the world long before colonialization and
“civilization”. Contrary to common practices in past and present, their human rights have to be re-
spected in order to ensure peaceful coexistence and conserve important cultural heritage. Regarding
indigenous rights UNEP/SETAC (2013, p. 26) state the following:

“Respect of indigenous rights includes the right to lands, resources, cultural integrity, self-determina-

bR

tion and self-government. Historically, states have denied many indigenous populations these rights.

Therefore, “organizations [,companies and governments] should engage with indigenous peoples to
obtain consent for actions that may affect their rights.” (ibid.).

This subcategory assesses the risk of undermining indigenous rights by specific sectors and coun-
tries. First it is verified if indigenous peoples exist in the country and based on that the general situ-
ation of their human rights and companies’ respect of indigenous rights are assessed.

4.2.2.1 Presence of indigenous population

This indicator serves to verify if the subcategory is relevant for the country and its industry sectors.
It is measured on a country level by yes or no.
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Data collection and attribution

Information was gotten from the list of indigenous peoples (Wikipedia 2015a). It lists all indigenous
peoples as officially defined by international organizations by regions and countries. Countries with
at least one indigenous tribe are assigned a yes. Countries not appearing in this list but that have rat-
ified the “Indigenous and Tribal Peoples Convention” (ILO 1989) are also assumed to have indige-
nous population. Furthermore, if there is a report available about the rights of native peoples in a
specific country (Office of the United Nations High Commissioner for Human Rights (OHCHR)
2015) it also got a “yes”.

Risk assessment: Relevance of subcategory

As mentioned before, “risk levels” for this indicator are rather a basis for decision-making if the
subcategory is relevant for a country.

Indicator value y, yes/no Risk level
no No risk
yes Medium risk

4.2.2.2 Human rights issues faced by indigenous peoples

This indicator is supposed to describe and assess the legal situation of indigenous peoples. In fact,
this is a qualitative indicator that is difficult to assess, which calls for a careful investigation not yet
carried out. For the time being, the indicator is assessed by three proxies: ratification of the “Indige-
nous and Tribal Peoples Convention, 1989 (No. 169)* (ILO 1989), availability of a UN report on
the rights of indigenous peoples (OHCHR 2015), and adoption of the UN “Declaration on the rights
of indigenous peoples” (UN Department of Economic and Social Affairs DESA 2007). Based on
these proxies a score was calculated in order to define risk levels.

Data collection and attribution

First of all, only the countries with indigenous population were considered (see chapter 4.2.2.1). For
the remaining ones the indicator is not applicable. Countries that ratified ILO convention No. 169
(ILO 1989) got one point, countries that didn’t 0 points. If a UN report was available (OHCHR
2015), for a country it also got 1 point, otherwise 0 points. Regarding the adoption of the Declara-
tion on the rights of indigenous peoples (UN-DESA 2007), there were several options: countries
that voted for the adoption received 3 points, countries abstaining from voting and those that are not
members of the UN General Assembly received 2 points, absent countries got 1 point, and countries
voting against the adoption received 0 points.

The final score for each country was calculated by summing up the individual points scaling the le-
gal situation of indigenous peoples between all the countries.
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Risk assessment: Risk of a precarious legal situation regarding human rights of indigenous
peoples

According to the score the following risk scale is developed.

Indicator value y, score Risk level
y=35 very low risk
y=4 low risk
y=3 medium risk
y=2 high risk
y=1or0 very high risk
- no data

not applicable

4.2.3 Subcategory Safe and healthy living conditions

This subcategory assesses the state of safety and health for communities, and it evaluates the influ-
ence of industries and organizations on living conditions. In PSILCA, the focus of this category is
on contributions to healthy living conditions. So, companies or whole industry sectors may increase
the risk of diseases such as cancer for surrounding communities, by the release of hazardous mate-
rial, by emissions, or due to poor water drainage. Consequently, companies and organizations
should control health damage from their operations, and reduce health impacts to a minimum. “Or-
ganizations culpable for negative health effects should engage in remediation or compensation ef-
forts” (UNEP/SETAC 2013, p. 43), e.g. by building hospitals or extending water supply and sanita-
tion coverage.

In this subcategory, the indicator “Contribution of the sector to environmental load” expresses the
risk of negative health effects by specific industries due to the emission of different components.
The other indicators describe the related context within that emissions occur, influencing their im-
pacts. These are “Pollution level of the country”, “Drinking water coverage” and “Sanitation cover-
age”. It makes sense to assess the subcategory as a whole because communities living in countries
or regions with high pollution levels and/or low water supply are much more vulnerable to health
risks caused by the emissions than people in regions with clean air and water.

The indicator “Certified environmental management systems”, already described within the subcat-
egory “Access to material resources” (see chapter 4.2.1) is an indication for the engagement of
companies to mitigate environmental, and therefore, health impacts.

4.2.3.1 Contribution of the sector to environmental load

This indicator measures the emissions of different gases and chemical compounds into air per sector
and, therefore, a sector’s contribution to environmental pollution, global warming and, finally,
health risks. It is evaluated for 6 emissions: Carbon monoxide (CO), Non-methane volatile organic
compounds (NMVOCs), Nitrogen oxides (NOx), Atmospheric particulate matter (PMo), Sulfur
dioxide (SO.), and Carbon dioxide equivalents (CO2-equiv.).
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These emissions have negative impacts on the environment, e.g. by acid rain, and increase the
greenhouse gas effect. Health risks associated with these compounds are mainly respiratory
symptoms and diseases, but also lung cancer, cardiovascular disease, premature delivery, birth
defects, low birth weight, and premature death (Wikipedia 2017).

Data collection and attribution

The values for the different emissions are provided sector-wise in the Eora database (2015). Hence,
they could be mapped directly to the respective sectors. For industries related to re-export and re-
import and many financial intermediation services sectors, no values were available. For nine coun-
tries (Gaza Strip, Serbia, Montenegro, Andorra, South Sudan, Monaco, San Marino, Liechtenstein,
Sudan) there is no information.

Data is mainly from 2013, only single values are older.

For a better comparison, the values were divided by the sector’s gross domestic product. The unit is
kg per USD.

Risk assessment: Risk of health and environmental risks due to different compounds

The risk scales reflect the exponential distributions of the data points.

Risks related to CO, NMVOCs, NOx, PM10, SO2

Indicator value y, index Risk level

0 no risk
0<y<le-7 very low risk
le-7<y<le-6 low risk

le-6 <y<le-5 medium risk
le-5<y<5e4 high risk

y > 5e-4 very high risk
- no data

Risks related to CO:-equiv.

Indicator value y, index Risk level

0 no risk
O0<y<le-5 very low risk
le-5<y<le4 low risk

le-4 <y<le-3 medium risk
le-3<y<le-2 high risk

y > le-2 very high risk

no data
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4.2.3.2 Pollution level of the country

This indicator assesses the overall level of pollution in a country in order to describe the situation in
that a company or industry is operating. Hence, it provides information about the importance of
clean economic activities and compensation efforts.

Data is based on the pollution index by Numbeo (Numbeo.com 2017a). The index refers to different
types of contamination in cities.

“The biggest weight is given to air pollution, than [sic!] to water pollution/accessibility, two main
pollution factors. Small weight is given to other pollution types.” (ibid.)

Some other pollution types are:

e Garbage disposal

e (leanliness and tidiness of the city

e Noise pollution and light during the night in the city
e Green and parks in the city (see ibid.)

This index is based on a survey carried out among visitors of the website, and official data from
WHO and other institutions (ibid.). This makes it possible to include the actually perceived pollu-
tion by inhabitants and its impacts on their living conditions.

It makes sense to extrapolate the pollution levels of cities to the whole country because cities usu-
ally record highest contamination, many people live there and suffer from pollution and, further-
more, most industries are located in or close to urban areas that contribute but can also reduce emis-
sions. Pollution index is therefore a suitable indicator to assess safe and healthy living conditions of
local communities.

Data collection and attribution

As already mentioned, data refers to the pollution index gathered from Numbeo (Numbeo.com
2017a). The survey data is based on visitors’ perceptions not older than 3 years (from the publica-
tion date). The indices basically range between 0 and 100 and are calculated by scoring and
weighting the survey entries and data from renowned institutions.

Data in PSILCA v2 refers mainly to 2017. Only for 12 countries no updated values were provided,
hence, data from 2014 was used. Values are provided for 127 countries. The other countries re-
mained without value.

Risk assessment: Risk of high pollution levels

The risk levels are equal intervals of 20 index points with indices below 20 considered as very low
risk, and indices over 80 meaning very high risk of pollution. This coincides with the evaluation
scale of the survey results (see Numbeo.com 2017a).
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Indicator value y, index Risk level

y <20 very low risk
20<y <40 low risk

40 <y <60 medium risk
60 <y <80 high risk

y >80 very high risk
- no data

[Changes to PSILCA version 1:

- More current values
- Larger country coverage]

4.2.3.3 Drinking water coverage

This indicator serves to assess the availability and accessibility of uncontaminated water for domes-
tic use. Data for drinking water coverage is based on information about the share of population with
access to a safely managed improved water source:

““Improved’ sources are those that are potentially capable of delivering safe water by nature of their
design and construction. These include piped water, boreholes or tube wells, protected dug wells,
protected springs, and rainwater.” (WHO 2017, p. 13)

Now, to meet the threshold for a “safely managed” service, the improved water source must comply
with the three following conditions:

“e source should be located on premises (within the dwelling, yard or plot),
 water should be available when needed, and
» water supplied should be free from faecal and priority chemical contamination.” (ibid.)

If any of the three criteria is not fulfilled and a roundtrip to the next available improved water
source is less than 30 minutes roundtrip away from home, the service is classified as “basic access”
(see ibid.). Although data coverage for the basic service is much broader, it was decided to use val-
ues for “safely managed” because it refers to a water supply free from faecal and priority chemical
contamination. According to the above cited definition, “basic access” is no indication for uncon-
taminated water.

As the indicator also indirectly shows the share of the population without access to an improved
drinking water source, it serves to assess the vulnerability of populations and local communities to
water pollution and water shortages. Hence, people’s exposure to diseases can be derived. Vice
versa, the indicator provides information about the potential for companies to engage in improving
water treatment and water supply.

Data collection and attribution

Data was gathered from WHO/UNICEF Joint Monitoring Programme for Water Supply, Sanitation
and Hygiene (WHO/UNICEF 2017) which provides comprehensive data about water infrastructure
for several years in urban, rural and national areas worldwide. The most current values, from 2015
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were selected.

Due to the new and more specific definition, values for “safely managed” drinking water cover only
88 countries. Countries without this specific information received data from “at least basic” drink-
ing water provision. Since this coverage is usually better for basic water supply, i.e. the values are
higher, the risk assessment was adapted. Hence, risk levels given in the table below are valid for the
next lower range of values. Only Former USSR and Taiwan remained without data.

Risk that people do not have access to safely managed drinking water

According to the definition of “safely managed”, the given values theoretically only refer to a water
supply free from any contamination located on premises. This means that the share of people with
basic access to an improved water source, or even limited or no access, are either potentially in dan-
ger of using contaminated water, or safe drinking water is not always available or accessible. The
latter implies that water might be stored for several hours or days because of convenience which in
turn can hold the risk of diseases. Therefore, only very high percentages of drinking water cover-
ages are considered as very low risk.

These risk scales are adapted if data for “at least basic” drinking water coverage was used (see
above).

Indicator value y, % Risk level
100 =y no risk

95 <y <100 very low risk
90 <y=<95 low risk
85<y<90 medium risk
80 <y=<85 high risk

y <280 very high risk
- no data

[Changes to PSILCA version 1:

- New, more accurate definition of “drinking water coverage”

- Updated risk scale

- More current values

- Lower country coverage

- Country group averages used for countries without raw values]

4.2.3.4 Sanitation coverage

For this indicator, values for the proportion of the population using improved and safely managed
sanitation facilities were selected. This indicator also follows a definition by the World Health Or-
ganization where “safely managed” means:

“Use of improved facilities which are not shared with other households and where excreta
are safely disposed in situ or transported and treated off-site [...] Improved facilities include:
flush/pour flush to piped sewer system, septic tanks or pit latrinse [sic!]; ventilated improved
pit latrines, composting toilets or pit latrines with slabs” (WHO/UNICEF 2017)
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Populations with lower sanitation coverage are exposed to a higher risk of infectious diseases and
epidemics. Assuming that low access to improved and safely managed sanitation facilities is accom-
panied by lower water treatment rates, the indicator also provides information about general water
quality (e.g. because waste water might be piped directly into rivers). This should motivate compa-
nies to improve sanitation facilities.

Data collection and attribution

As for “Drinking water coverage” data was also gathered from WHO/UNICEF Joint Monitoring
Programme for Water Supply and Sanitation (WHO/UNICEF 2017)). Values are generally from
2015. Countries without raw values got an average over similar countries.

Risk assessment: Risk that population does not have access to facility safely managed sanita-
tion service

Considering that the percentage values also include pit latrines and composting toilets the remaining
population indeed has no access to an appropriate sanitation facility. Therefore, only very high per-
centages of sanitation coverage are considered as very low risk of insufficient sanitation facilities.

Indicator value y, % Risk level
100 =y no risk

95 <y <100 very low risk
90<y<95 low risk
85<y<90 medium risk
80 <y<85 high risk

y <280 very high risk
- no data

[Changes to PSILCA version 1:

- New, more accurate definition of “sanitation coverage”

- Updated risk scale

- More current values

- Lower country coverage

- Country group averages used for countries without raw values]

4.2.4 Subcategory Local employment

Local employment improves the living conditions of communities, limits the risk of poverty and
keeps people from emigrating. Cooperation with local suppliers further strengthens local econo-
mies, expands supply and promotes regional development. Besides advantages for local communi-
ties all these facts prevent the development of trans-regional or global problems, e.g. resulting from
migration, high unemployment rates or poverty.

Within this subcategory, the unemployment rate of a country is taken as a basis for the evaluation of
the share of work force hired locally, and for the percentage of spending on locally based suppliers.
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4.2.4.1 Unemployment rate

“The unemployment rate is the number of persons who are unemployed as a percent of the total
number of employed and unemployed persons (i.e., the labour force).” (ILO 2017, “Unemployment
rate by sex, age and rural / urban areas”)

The indicator serves to describe the employment situation in a country and to derive assumptions
about the importance of local employment.

Data collection and attribution

Data was taken from the parameter “Unemployment rate by sex, age and rural / urban areas” pro-
vided for national, rural and urban areas per countries by ILOSTAT (ILO 2017). The most current
values for the total population (not distinguished between men and women), between 15 and 64
years, national coverage, were selected. In total, including not updated data, values are available for
103 countries. The remaining were not assigned any value.

Risk assessment: Risk of unemployment in the country

Full employment is the aim of every economy. However, due to always existing frictional and struc-
tural unemployment, full employment does not mean an unemployment rate of 0% but lies some-
where above. Recognised economists argue about the acceptable level of unemployment setting it
between 2% and 7% or even 13% depending on the country (see Investopedia 2015, Wikipedia
2015b). For the risk assessment, the theory of the British economist William Beveridge is followed
considering 3% unemployment as full employment (and therefore very low risk) (see ibid). The
other risk levels are developed on this basis, also regarding the range of unemployment rates within
the different countries.

Indicator value y, % Risk level
0<y<3 very low risk
3<y<8 low risk
8<y<13 medium risk
13<y<18 high risk
18<y very high risk
- no data

[Changes to PSILCA version 1:

- More current values for most countries
- Larger country coverage
- Updated risk scale]

4.2.5 Subcategory Migration

Migration is a multi-facetted phenomenon. Reasons for emigration range from economic crises to
political unrests or wars to climate hazards. Additionally, “involuntary resettlement may occur if or-
ganizations directly or indirectly dispossess individuals or groups of individuals of their land or re-
sources.” (UNEP/SETAC 2013, p. 14). The selection of countries for immigration depends on the
economic and political situation, geography, legislation but also on cultural similarities with the
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country of origin.

Apart from the reasons for migration, consequences for countries and economies can vary at large,
e.g. due to the demographic structure. Hence, migration involves challenges for governments and
local companies, e.g.: Shall a government promote immigration, specifically labour migration?
How can migrants be integrated well in the labour market? How is the health and legal situation of
migrants? If operations require human relocation, concerns have to make sure that affected groups
do not suffer (too much) from it. This is ensured by appropriate compensation, adequate relocation
and the provision of legal remedied (see UNEP/SEATC 2013, p. 14).

Based on these reflections, for the moment this subcategory assesses the overall situation of mi-
grants per country in order to derive potential risks of conflicts or challenges for organizations. The
indicators “International migrant workers in the sector”, “International Migrant Stock” and “Net mi-
gration rate” are selected to this end. Issues concerning discrimination of migrant workers are con-
sidered in subcategory discrimination.

4.25.1 International migrant workers in the sector

The indicator provides information on the share of international migrant workers of the total em-
ployed population. It can be seen as an indication for potential conflicts (e.g. religious, racial, or
discrimination related).

Data collection and attribution

Data is based on ILOstat (ILO 2017) which provides international labour migration statistics dis-
aggregated by economic activity according to the latest version of the International Standard Indus-
trial Classification of All Economic Activities (ISIC Rev.4). “Employed migrants refer to individu-
als who changed their country of usual residence and were also employed during a specified brief
period [...]” (ILO 2017). Values are provided as absolute numbers.

The used values are calculated by dividing the number of employed migrants by the total number of
employees in the sector (also from ILOstat 2017). Only for 20 countries current data was provided.
For another 28 countries, values from PSILCA version 1 was used (ILO 2010). The other countries
remain without data.

Risk assessment: Risk of conflicts, discrimination etc. due to high share of migrant workers in

the sector and large difference to international migrant stock

Due to the multiple reasons and effects of high shares of migrant workers in some countries and
sectors, the risk assessment is not straightforward. So, there are countries with traditionally high
rates of international migrant workers that are required and more or less well-integrated, as Luxem-
bourg or Brazil. In other countries with similar shares of migrant workers, their working conditions
might look very different, as in Qatar, Kuwait or Bahrain. Values also should be relativized with re-
gards to the total amount of immigrants in a country. If the international migrant stock in a country
(see chapter 0) is very high, the share of international migrant employees in the labour force should
also be rather high.

68



PSILCA database documentation

For the risk assessment, it is basically assumed that a high share of migrant workers holds a higher
risk of discrimination, unfair working conditions and conflicts with local communities than lower
shares. Additionally, it is supposed that a big difference to the migrant stock of a country can also
trigger problems. This is considered by calculating the ratio between the migrant stock and the share
of international migrant workers in the sector. For sectors without migrant workers (110 cases), the
absolute difference to the migrant stock was considered, using the following risk scale: Difference x
<[2.5] = very low risk, |2.5] <x < 5] = low risk; |5] < x < |10] = medium risk, [10] < x <|20| = high risk, x >
|20| = very high risk.

The following table shows the risk levels for all sectors with international migration rates higher
than 0:

Indicator value y, % Logical connection  Ratio x (Int. migrants in sector / Risk level
Int. migrants in country)
y=0 no risk
0.8<x<1.25 very low risk
0<y<25 and 05<x<08o0rl1.25<x<2 low risk
x<050rx>2 medium risk
0.8<x<1.25 low risk
25<y<5 and 05<x<08o0rl1.25<x<2 medium risk
x<050rx>2 high risk
0.8<x<1.25 medium risk
5<y=<10 and 0.5<x<08o0rl1.25<x<2 high risk
x<0.50rx>2 very high risk
0.8<x<1.25 high risk
10<y<20 and
x<08orx>1.25 very high risk
y>20 very high risk
- - no data

[Changes to PSILCA version 1:

- More current values for many countries

- Larger country coverage
- Updated risk scale]

4.2.5.2 International migrant stock

“International migrant stock is the number of people born in a country other than that in which they

live in relation to the population. It also includes refugees [...]” (World Bank 2017)

On the one hand, this indicator serves to put into perspective the shares of migrant workers in the
labour force (see chapter 4.2.5.1). On the other hand, it can be an indication for the risk potential of

discrimination, racism or social conflicts within a society.

Data collection and attribution
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Data was taken from the World Development Indicators by World Bank (2017). The sub-indicator
“International migrant stock (% of population)” was used selecting the most current value for each
country which was 2015. Only for the “Eora countries” Former USSR and Taiwan no data was
available.

Risk assessment: Risk of discrimination, racism and social conflicts due to high immigration

It is assumed that the risk of racial discrimination and related social conflicts rises with the share of
immigrants in a society. Therefore, the following risk scale is created according to the distribution
of values.

Indicator value y, % Risk level
y=0 no risk
0<y<2.5 very low risk
25<y<5 low risk
5<y<10 medium risk
10<y<20 high risk
20<y very high risk
- no data

[Changes to PSILCA version 1:

- More current values
- New source]

4.25.3 Net migration rate

“Net migration rate compares the difference between the number of persons entering and leaving a
country during the year per 1,000 persons (based on midyear population)” (CIA 2017)

Further, “high levels of migration, whether in or out of a country, can cause problems relating to un-
employment and, in some areas, a reduction or glut in a particular labor force.” (BusinessDictionary
2015). Therefore, net migration should be close to 0%o0 implying that this maintains labour markets
stable. This, of course, might not be true for countries with an ageing population that need immi-
grants to fill vacancies. However, for the moment, this fact is not considered here.

Data collection and attribution

Data comes from the World Factbook (CIA 2017) where values are available for the year 2016 (ex-
cept for the Netherlands Antilles with a value for 2014). The source did not provide data for the
countries Former USSR and Montenegro.

Risk assessment: Risk of unemployment or excess of vacant positions

As mentioned above, high net migration rates can lead to unemployment or understaffing. Both sit-
uations limit economic development. Based on this assumption, the following risk scale is devel-
oped taking into account the dispersion of the values.
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Indicator value y, 0%o Risk level
y=0 no risk
0<y<|2.5] very low risk
2.5 <y <|5] low risk
I5|<y<[10] medium risk
[10] <y < 15| high risk
[15]<y very high risk
- no data

[Changes to PSILCA version 1:

- More current values
- Slightly larger country coverage]

4.3 Stakeholder Society

4.3.1 Subcategory Contribution to economic development
Overview

This subcategory strives to draw a picture of the overall economic (and educational) situation in a
country, assess organizations’ and industries’ contribution to it, and to provide ways for companies
to foster economic development. The latter can be realized by creating jobs, providing education
and training, making local investments, or forwarding research (see UNEP/SETAC 2013: 134).

The subcategory is evaluated by the indicators “Economic situation of the country”, “Contribution
of the sector to economic development”, “Public expenditure on education” and illiteracy rates dis-
aggregated by age and sex.

4.3.1.1 New indicator: Contribution of the sector to economic development

The indicator assesses to what extend the sectors contribute to the economic development of the
country. It is measured as the monetary contribution to a country’s Gross Domestic Product (GDP).
This metric can be understood as an indication for other types of contributions to economic
development, e.g. the creation of jobs, specific education and training, investments in businesses/
infrastructure etc.

Values are expressed as a sector’s share of the GDP or Value added at current prices in percent.

Data collection and attribution

Data is mainly derived from the United Nations Statistics Division (UNSTAT 2017) that provides
the shares of different sectors classified by ISIC of the total GDP. Values were added to the equiva-
lent sectors in PSILCA. For some mining-related industries, specific data was available in the Min-
ing contribution index published by the International Council on Mining & Metals (ICMM) (2016).
The values express the metallic mineral and coal production value from 2014 (as % of GDP). For
249 CSS no data was available or too broad to be considered reliable.
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Opportunity assessment: Extend of a sector’s contribution to the national economic — hence
social — development

This is the first indicator determined to measure positive impacts on a society. The extend of a sec-
tors contribution to economic development is expressed by opportunity levels. It is assumed that
very low values basically do not provide any significant contribution to economic development
(compared to other sectors). The remaining opportunity evaluation is based on the exponential dis-
tribution of the values considering that most values are lower than 50, with identifiable levels at 10
and 25.

Indicator value y, % Opportunity level
0<y<l1 No opportunity
1<y<10 Low opportunity
10<y<25 Medium opportunity
25<y High opportunity

4.3.1.2 Public expenditure on education
This indicator is expressed as percentage of GDP. It is defined as follows:

,» Total general (local, regional and central) government expenditure on education (current, capital,
and transfers), expressed as a percentage of GDP. It includes expenditure funded by transfers from
international sources to government.” (UNESCO Institute for Statistics (UIS) 2017)

The level of public expenditure on education is an indication for fair and equal access to education
for all social strata. Values show the government priority given for education. If public expenditure
is low, good and higher education might mainly be provided by private institutions reserved for
wealthier groups of the society. Hence, government expenditure on education can be an indication
for the overall educational level of societies. This in turn might prevent companies to settle or invest
because of a possible lack of qualified and skilled labour force. To help the countries out of this vi-
cious circle and foster economic development, organizations already established in these regions
should promote education.

Data collection and attribution

Data comes from the UNESCO Institute for Statistics (UIS 2017) providing statistics partly until
2016. Most current data for each country was selected. In the first PSILCA version, Eora countries
that were not in the list (24 ones) were given an average value from a matching country group (pro-
vided by World Bank 2015e). For Former USSR an average across all countries was calculated.

Risk assessment: Risk of restricted access to education

The following risk scale is roughly oriented towards the mean of public expenditure on education
over different countries.
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Indicator value y, % Risk level
0<y<25 very high risk
25<y<5 high risk
5<y<75 medium risk
7.5<y<10 low risk
10<y very low risk

[Changes to PSILCA version 1:

- Other source
- More current values

4.3.1.3 Illiteracy rate

Generally speaking, illiteracy is the incapacity of a person to read or write properly. It is mainly dis-
tinguished between (primary) illiteracy — meaning that a person has never learned to read and write
— and functional illiteracy occurring when a person’s reading and writing skills are insufficient to
use them naturally and appropriately in daily social life (see Zeit online 2011 and Blumenfeld
2012).

For PSILCA, data is taken from the UIS that follows the concept of functional illiteracy, defined as:

,»Adult illiteracy is defined as the percentage of the population aged 15 years and over who [cannot]
both read and write with understanding a short simple statement on his/her everyday life.” (UIS
2017)

Further, also the inability to make simple arithmetic calculations (“numeracy’) is encompassed by
illiteracy (ibid.).

Despite this internationally accepted definition, some countries follow slightly different concepts of
illiteracy which distorts statistics. Therefore, UIS (ibid.) states:

“It has been observed that some countries apply definitions and criteria for literacy which are differ-
ent from the international standards defined above, or equate persons with no schooling to illiterates,
or change definitions between censuses. Practices for identifying literates and illiterates during actual
census enumeration may also vary, as well as errors in literacy self-declaration can affect the reliabil-
ity of literacy statistics.” (ibid.)

However, low illiteracy rates are an indication for an effective primary education system which is
the basis for further education and profession. On the other hand, high illiteracy rates mean that
more workers are not qualified for white collar jobs or higher positions which obstructs economic
development of a region or a whole country.

[lliteracy rates are provided for female, male, and total population.
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Data collection and attribution

Data is derived from UIS that provides information about literacy in different countries and macro
regions (like Central and Eastern Europe, Lower Income countries, Western Asia...). For “Illiteracy
rate” the indicators “Adult literacy rate, population 15+ years, both sexes (%)”, “Adult literacy rate,
population 15+ years, female (%)” and “Adult literacy rate, population 15+ years, male (%)” were
selected. Values for the illiteracy rate were calculated by subtracting the literacy values from 100,
and then assigned to the respective countries. Countries without data (around 40) were attributed the
value of a matching macro region. After this procedure, only Former USSR was left that got the av-

erage over all countries.

Risk assessment: Risk of illiteracy

The risk assessment is roughly oriented at the average rate of illiteracy across all countries. Consid-
ering the fact that values show functional illiteracy, the scale shifts a little further to higher rates.
The following table shows the default risk levels.

Indicator value y, % Risk level
0<y<l very low risk
1<y<4 low risk
4<y<8 medium risk
§<y<15 high risk
15<y very high risk

[Changes to PSILCA version 1:

- More current values]

4.3.1.4 Youth illiteracy rate

Youth illiteracy rate follows the same definition as illiteracy rate (see chapter 0) but refers only to
people aged 15 to 24 years (see UIS 2015).

Youth illiteracy rates are even a stronger indication for the effectiveness of the current primary edu-
cation system as they look only at the population that has just left (primary) school and should be
able to read and write properly. This indicator can also provide information about potential young,
qualified workers on the labour market.

Data is also provided for female, male and total population, between 15 and 24 years.

Data collection and attribution

Information is again derived from the UIS. The indicators “Youth literacy rate, population 15-24
years, both sexes (%)”, “Youth literacy rate, population 15-24 years, female (%) and “Youth liter-
acy rate, population 15-24 years, male (%)” were selected. Values for the illiteracy rate were calcu-
lated by subtracting the literacy values from 100 and assigned to the respective countries. The
roughly 40 countries without data were attributed the value of a matching macro region. After this
procedure, only French Polynesia and Netherlands Antilles were left and got the average of all
countries.
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Risk assessment: Risk of vouth illiteracy

The risk assessment follows the same logic as the one of adult illiteracy rates. The following table
shows the default risk levels.

Indicator value y, % Risk level
0<y<lI very low risk
1<y<4 low risk
4<y<8 medium risk
8<y<l15 high risk
15<y very high risk

[Changes to PSILCA version 1:

- More current values]

4.3.2 Subcategory Health and Safety (Society)
Overview

This subcategory examines the overall health status of a society measured by the “Health expendi-
tures” and the “Life expectancy at birth”. It assesses the overall health conditions under that a com-
pany or sector is operating and points out the potential of improving the health system. The latter
can be done by investments in health facilities, better health information systems, or better trained
human resources (see World Bank 2017d).

4.3.2.1 Health expenditure

Health expenditure is one of the key indicators to assess the health systems of countries which in
turn are essential to combat disease and improve the health of populations (see World Bank 2014d).
Health systems are defined as “the combined arrangements of institutions and actions whose pri-
mary purpose is to promote, restore, or maintain health” (WHO 2000 cited in World Bank 2014d).
Effective health systems are considered as important for human and economic development.

This indicator is divided into four sub-indicators defined in the following.

Health expenditure, total

,,Total health expenditure is the sum of public and private health expenditure. It covers the provision
of health services (preventive and curative), family planning activities, nutrition activities, and emer-
gency aid designated for health but does not include provision of water and sanitation.” (World Bank
20144d)

It is an indication for the overall health status of a society. Total health expenditure is provided in %
out of the national GDP.

Health expenditure, public

,Public health expenditure consists of recurrent and capital spending from government (central and

local) budgets, external borrowings and grants (including donations from international agencies and
nongovernmental organizations), and social (or compulsory) health insurance funds.” (World Bank

2014d)
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In general, high- and middle-income countries have higher shares of public health expenditures than
low-income countries (see ibid.). High shares of public health expenditures are an indication for a
rather fair health system that many people have access to. The indicator is provided in % of the total
health expenditure.

Out-of-pocket health expenditure

,»Out-of-pocket expenditure is any direct outlay by households, including gratuities and in-kind pay-
ments, to health practitioners and suppliers of pharmaceuticals, therapeutic appliances, and other
goods and services whose primary intent is to contribute to the restoration or enhancement of the
health status of individuals or population groups. It is a part of private health expenditure.” (World
Bank 2014d)

Generally, in low-income countries “out-of-pocket expenditure makes up the largest proportion of
private expenditures” (ibid.) showing that public health expenditures are not sufficient to cover
health issues. As a consequence, impoverished households are greatly put at a disadvantage because
they are discouraged to access needed preventive or curative care (see ibid.). The indicator is pro-
vided in % of the total health expenditure.

External resources for health

,External resources for health are funds or services in kind that are provided by entities not part of
the country in question. The resources may come from international organizations, other countries
through bilateral arrangements, or foreign nongovernmental organizations. These resources are part
of total health expenditure.” (World Bank 2014d)

High external resources for health are normally an indication of very poor health systems. The indi-
cator is measured in % of the total health expenditure.

Data collection and attribution

Data was drawn from the World Development Indicators about health systems (World Bank 2017)
which in turn are based on the Global Health Expenditure Database by the WHO® where the respec-
tive percentage values were provided for 2014. Usually, data was available for 161 countries; values
for health expenditure from external resources were provided for 125 countries. For the remaining
countries, values from one adequate country group were used.

Risk assessment: Risk of unfair health systems and a poor health status of the population

The basic idea behind the risk assessment for health expenditure indicators is that a relatively high
share of public expenditure and relatively low shares of private expenditures indicate strong and fair
health systems being “key to combating disease and improving the health status of populations™
(World Bank 2017) (of course, there are exceptions like “civilization diseases” in industrialized
countries, e.g. obesity). There is no need to say that healthy people are one condition for a strong
workforce, better economic development and less emigration.

In the following, risk scales for each sub-indicator are presented. They are all oriented roughly at

® http://apps.who.int/nha/database
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the respective mean values.
Health expenditure, total

By this indicator, rather the overall health status of the population can be assumed. Since it com-
bines public and private expenditures, it does not say anything about the fairness of the health sys-
tem. Given as the percentage of the GDP it is not a straightforward indication for the effectiveness
of health systems neither because the need for health investments does not grow with a growing
GDP. This is illustrated by the fact that among the 10 countries with the highest shares there are
Germany, Switzerland and the Netherlands as well as Lesotho, Sierra Leone and Liberia.

Therefore, this indicator might only provide an orientation for the risk of a poor health status.

Indicator value y, % of GDP Risk level
0<y<25 very high risk
25<y<5 high risk
55y<10 medium risk
10<y<15 low risk
I5<y very low risk
- no data

Health expenditure, public

As mentioned above, high shares of public health expenditures are generally an indication for a ra-
ther fair health system. Considering that they are accompanied by low shares of private health ex-
penditures, also a rather effective health system can be assumed.

Therefore, it is assumed that higher shares imply a lower risk of poor health states.

Indicator value y, % of total Risk level
0<y<20 very high risk
20<y<40 high risk

40 <y <60 medium risk
60 <y <80 low risk
80<y very low risk
- no data

Out-of-pocket health expenditure

As mentioned above, high shares of out-of-pocket health expenditures indicate that the public health
system is not enough to cover needed health care and, hence, discriminates poor population groups.

Therefore, the following risk scale is selected.
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Indicator value y, % of total Risk level
0<y<10 very low risk
10<y<20 low risk
20<y<35 medium risk
35<y<50 high risk
50<y very high risk
- no data

External resources for health

High shares of external resources for health usually imply a very poor local health system. There-
fore, high shares are considered as an urgent need for health expenditure indicating a high risk of a
bad health status of the population.

Indicator value y, % of total Risk level
0<y<25 very low risk
25<y<5 low risk
5<y<10 medium risk
10<y<I15 high risk
15<y very high risk
- no data

[Changes to PSILCA version 1:
- More current values
- Larger country coverage
- Averages from given country groups used for countries without specific values]

4.3.2.2 New indicator: Life expectancy at birth

This indicator is useful to reveal critical living conditions in different countries. It can further be an
indication of a good/ bad national health system.

A definition of “Life expectancy at birth” is provided by World Bank (2017):

“Life expectancy at birth indicates the number of years a newborn infant would live if prevailing
patterns of mortality at the time of its birth were to stay the same throughout its life.”

Measured in years, the values of life expectancy at birth can be easily compared between several
countries.

Data collection and attribution

Data was drawn from the World Bank database and values are provided for years between 2011 and
2014. For each country, most recent data was taken. For six countries, averages over countries with
similar conditions were calculated and assigned all their sectors.

78



PSILCA database documentation

Risk assessment: Risk of bad living conditions (and poor healthcare)

The risk evaluation scale is based, on the one hand, on the “Programme of Action” for the world’s
population and development (UN 2014, p. 81):

“Countries should aim to achieve by 2005 a life expectancy at birth greater than 70 years and by
2015 a life expectancy at birth greater than 75 years. Countries with the highest levels of mortality
should aim to achieve by 2005 a life expectancy at birth greater than 65 years and by 2015 a life
expectancy at birth greater than 70 years.”

A life expectancy of at least 70 or 75 years (for developed countries and those with still high
mortality rates, respectively) is recommended. Therefore, life expectancies between 70 and 75 years
are considered as a low risk of bad living conditions.

The final risk evaluation scale, on the other hand, is built after checking the distribution of the data.
This is shown in Figure 11.
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Figure 11: Life expectancy at birth in years for all the 189 countries in PSILCA
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Indicator value y, years Risk level
80<y No risk

75 <y<380 very low risk
70<y<75 low risk
65<y<70 medium risk
60 <y <65 high risk
60>y very high risk

4.4 Stakeholder Value Chain actors

4.4.1 Subcategory Fair competition

Sustainable conditions along the life cycle of a product also concern, of course, suppliers, competi-
tors and other value chain actors.

It is important to keep competition on the market fair and transparent in order to allow supply and
demand to regulate freely, to maintain prices moderate, to facilitate innovative product and service
developments and keep quality and choice of goods and services high. At the end, this favours local
economies, suppliers and customers.

Any form of collusion or anti-trust between market actors hinders fair competition and is, therefore,
in most countries considered a crime. Hence, local and multinational companies and organizations
must behave and act in a way that allows fair competition. In order to control and ensure this, ap-
propriate policies and laws should exist in every country.

Overall,

“this subcategory assesses if the organization’s competitive activities are conducted in a fair way and
in compliance with legislations preventing anti-competitive behavior, anti-trust, or monopoly prac-
tices.” (UNEP/SETAC 2013, p. 52)

For this purpose, the following two indicators are selected: “Presence of anti-competitive behaviour
or violation of anti-trust and monopoly legislation” and “Presence of policies to prevent anti-com-
petitive behaviour”.

4.41.1 Presence of anti-competitive behaviour or violation of anti-trust and monopoly legis-
lation

This indicator refers to any kind of anti-competitive behaviour. This includes all forms of collusion,
abuse of monopoly or other market positions, and other unfair business practices. The most com-
mon forms of collusion or antitrust violations are:

- price fixing, i.e. an “agreement among competitors to raise, fix, or otherwise maintain the
price at which their goods or services are sold” (U.S. Department of Justice (USDOJ) 2015),

- bid rigging, i.e. market actors manipulate a public bid by submitting false bids or ones not
complying with the conditions, or suppressing competitor’s bids (see ibid.), or
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- market division or allocation schemes, i.e. “agreements in which competitors divide markets
among themselves. In such schemes, competing firms allocate specific customers or types of
customers, products, or territories among themselves.” (ibid.)

Other unfair business practices are, e.g. creating market or output restrictions or anti-competitive
mergers.

The indicator measures the risk of anti-competitive business practices and violation of anti-trust leg-
islation in different industry sectors.

Data collection and attribution

Basis for this indicator are the enforcement cases recorded by the U.S. Federal Trade Commission
(FTC 2015) for U.S. firms. Among others, the commission “monitor[s] business practices, review[s]
potential mergers, and challenge[s] them when appropriate to ensure that the market works accord-
ing to consumer preferences, not illegal practices.” (ibid.). All cases and proceedings are listed and
publicly available. They are basically sorted by the “mission” of FTC, i.e. competition or consumer
protection, and the competition topic, i.e. merger or nonmerger (price fixing, bid rigging, market al-
location etc.).

To measure the indicator, all competition-related cases for the USA (i.e. all merger and nonmerger
topics) between January 2000 and February 2015 were selected. They were sorted by industry clas-
sification and counted per industry sector. These absolute numbers were normalised by dividing
them by the number of employees in the respective industries (data taken from USDOL 2015a) and
multiplied by 10,000.

It is assumed that occurrence and frequency of anti-competitive behaviour and unfair business prac-
tices are similar for the same industry sectors worldwide. Therefore, data from the U.S. is extrapo-
lated to all countries by mapping the original industry sectors from the FTC to the country-specific
sectors in PSILCA. The normalised values, i.e. number of enforcement cases per 10,000 employees,
were then assigned to the matching sectors in every country. Sectors without a matching sector from
the raw data remained without a value and risk assessment.

Risk assessment: Risk of anti-competitive behaviour or unfair business practices in the sector

The higher the number of cases per 10,000 employees the higher the risk of unfair business prac-
tices in the sector. The risk assessment is roughly oriented at the mean of the normalised values.

Indicator value y, number per 10,000 employees  Risk level

0 no risk
0<y<0.05 very low risk
0.05<y<0.1 low risk
0.1<y<0.2 medium risk
02<y<04 high risk
04<y very high risk
- no data
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4.4.2 Subcategory Corruption

In general, corruption is “the abuse of entrusted power for private gain” (Transparency International
2015). Three main types of corruption can be distinguished “depending on the amounts of money
lost and the sector where it occurs” (ibid.).

“Grand corruption consists of acts committed at a high level of government that distort policies or
the central functioning of the state, enabling leaders to benefit at the expense of the public good.

Petty corruption refers to everyday abuse of entrusted power by low- and mid-level public officials
in their interactions with ordinary citizens, who often are trying to access basic goods or services in
places like hospitals, schools, police departments and other agencies.

Political corruption is a manipulation of policies, institutions and rules of procedure in the alloca-
tion of resources and financing by political decision makers, who abuse their position to sustain their
power, status and wealth.” (ibid.)

It becomes clear that corruption normally refers to public institutions or governments and can affect
daily life. This is also highlighted by Transparency International (2012):

“Corruption translates into human suffering, with poor families being extorted for bribes to see doc-
tors or to get access to clean drinking water. It leads to failure in the delivery of basic services like
education or healthcare. It derails the building of essential infrastructure, as corrupt leaders skim
funds.”

Therefore, it could also be attributed to the stakeholder Society. However, at this point the subcate-
gory shall rather assess whether an organization or industry sector is engaged in corruption, e.g. by
taking advantage from public institutions, by fraud or bribery affecting supply chain actors, or by
clientelism and nepotism within the company.

To this aim, the overall state of corruption in a country is assessed by the indicator “Public sector
corruption”. The indicator “Active involvement of enterprises in corruption and bribery” evaluates
to what degree an organization has been engaged in corruptive behaviour, or whether it has imple-
mented appropriate measures to prevent corruption.

4.42.1 Public sector corruption

Public sector corruption, i.e. corruption as defined above, is measured by the Corruption Percep-
tions Index (Transparency International 2012):

“A country [sic!] or territory’s score indicates the perceived level of public sector corruption on a scale
of 0-100, where 0 means that a country is perceived as highly corrupt and 100 means it is perceived as
very clean.” (Transparency International 2012)

The index is based on expert opinions.

Since “the poor and most vulnerable are [corruption’s] primary victims” (Transparency Interna-
tional 2012) it is important that governments take anti-corruption actions and combat this behaviour.

Data collection and attribution

The index is created by Transparency International (2017). Data from 2016 was taken.. Scores for
different countries and territories are provided in a ranking list that makes it possible to compare
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easily the degree of corruption between different countries. Information is available for 176 coun-
tries (assigned to regional country groups) that correspond to 167 PSILCA countries. For the re-
maining countries, averages across the given regions were calculated. Only “Former USSR re-
mained without data.

Risk assessment: Risk of corruption in the country

The risk assessment is based on the distribution of the scores and on the evaluation given by Trans-
parency International (2012): “While no country has a perfect score, two-thirds of countries score
below 50, indicating a serious corruption problem.”. The following risk scale is applied:

Indicator value y, number per 10,000 employees  Risk level

100 >y > 85 very low risk
84>y =>75 low risk
74>y =>65 medium risk
64>y>55 high risk
55>y very high risk
- no data

[Changes to PSILCA version I:

- More current values
- Averages from given country groups used for countries without specific values]

4.4.2.2 Active involvement of enterprises in corruption and bribery

Corruption does not only affect daily life of mainly most vulnerable people, it also hinders eco-
nomic growth and therefore human development.

“Corruption also undermines growth and development. On the one hand, businesses forego innova-
tion and competitiveness for bribery. On the other hand, individuals within governments divert funds
for their own personal use that should be used to promote the well-being of people.” (OECD 2014, p.
3)

Hence, OECD considers corruption and bribery a serious problem that has to be criminalised and
combated (see ibid.). To this end, this indicator shall assess the degree of an active involvement of
companies in corruption and bribery along their supply chains.

Data collection and attribution

Corruption is a very “complex and convert crime” (OECD 2014, p. 3) difficult to detect and fight.
To tackle the problem, OECD adopted the Convention on Combating Bribery of Foreign Public Of-
ficials in International Business Transactions (OECD 2011), short the OECD Anti-Bribery Conven-
tion, in 1999. To measure and document transnational corruption, a Foreign Bribery Report was
first published in 2014 (OECD 2014). Due to the scarce amount of data available for the time being,
this indicator refers to foreign bribery. The OECD Anti-Bribery Convention, Art. 1, defines foreign
bribery as:

“to offer, promise or give any undue pecuniary or other advantage, whether directly or through inter-
mediaries, to a foreign public official, for that official or for a third party, in order that the official act
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(sic!) or refrain (sic!) from acting in relation to the performance of official duties, in order to obtain
or retain business or other improper advantage in the conduct of international business”. (OECD
2011, p.7)

In the report, different analyses and statistics are presented for 427 foreign bribery enforcement
actions concluded between 15 February 1999 and 1 June 2014. To measure this indicator, statistics
about the spread of foreign bribery cases across industry sectors were taken as reference (see Figure
12).

19% Extractive Percentages refer to the share of all foreign bribery cases re-
ported in the survey period (see above) attributable to spe-
cific activity sectors. It becomes clear that almost two thirds
of all cases occurred in only four industry sectors.

Since the OECD Anti-Bribery Convention was adopted by
41 countries (all OECD member states as well as Argentina,
Brazil, Bulgaria, Colombia, Latvia, Russia, and South Af-
rica) (see OECD 2011), data was assumed for all these coun-

15% Construction

59%

15% Transportation and storage tries. Hence, percentage values were assigned to their ac-
cording Eora sectors (see method described in chapter 3.4.2).

A mean value (7.14%) was calculated and assigned to the re-
maining sectors of the signatories because it is probable that
companies of other sectors are also involved in bribery with-
out being revealed so far. This value corresponds to medium

10% Information and communication

8% Manufacturing risk of involvement in foreign bribery (see next section).

The other countries in PSILCA and their respective sectors
. 8% Human healih (7038 in total) remain without data.

6% Electricity and gas

- 5% Public administrations and defence

4% Agriculture, forestry and fishing

- 4% Wholesale and retail trade

3% Water supply

= 1% Activities of extraterrtorial organisations
1% Financial and insurance activities
1% Other service activities

Figure 12: Foreign bribery cases according to their occurrence in activity sectors
(OECD 2014, p. 22)
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Risk assessment: Risk of involvement in foreign bribery

The risk scale is oriented towards the maximum percentage of bribery cases detected in one sector.
All risk levels are distributed within this range.

Indicator value y, % Risk level
0<y=<3 very low risk
3<y=<7 low risk
7T<y<l1l medium risk
Il1<y<14 high risk

14 <y very high risk
- no data

4.4.3 Subcategory Promoting social responsibility

Social responsibility is understood as a company’s obligation to perform in a way that considers the
interests and needs of all its stakeholders, i.e. employees, customers, communities, society etc. Main
areas in question are human rights, labour, environment and anti-corruption.

By integrating social responsibility into own business processes and relations, and promoting it
along supply chains, an organization can create real social value. The actions implemented by a
company to ensure social responsibility can differ widely from one organization to another and are
thus difficult to structure and quantify. Thus, for the purpose of PSILCA, this subcategory should
rather be measured by memberships in initiatives and foundations with a related focus, the and the
existence and number of codes of conducts and contractual agreements with suppliers concerning
social responsibility (see UNEP/SETAC 2013).

4.4.3.1 New indicator: Social responsibility along the supply chain

The indicator examines, to what extend social responsibility is taken seriously and assured by com-
panies within specific sectors. The approach follows the idea mentioned above to recur to initiatives
and agreements with a focus on social sustainability. The UN Global Compact Initiative (2017) is
considered to be an adequate association. It supports and binds participating companies to align
their strategies with the initiative’s Ten Principles referring to human rights, labour, environment
and anti-corruption. Seven of these principles directly address workers, local communities or value
chain actors, hence, the initiative has a strong social focus.

Data collection and attribution

UN Global Compact provides a list of participants classified by sector and country. For the assess-
ment, all entries (companies and non-businesses) within a country and sector were counted, normal-
ized with the number of employees and mapped to the eora sectors. No mean values were calculated
because it is assumed that all members are documented. Therefore, country-specific-sectors that are
not covered by any entry — a number of 8285 — are assessed by "very high risk".

The indicator is measured as the number of companies that are members of UN Global Compact per
100,000 employees in the sector.
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Risk assessment: Risk of unsustainable business practices

The risk scale follows the exponential distribution of the values.

Indicator value y, % Risk level
1000 <y very low risk
100 <y <1000 low risk

10 <y <100 medium risk
1<y<10 high risk
y<lI very high risk

- very high risk

45 Stakeholder Consumers

45.1 Subcategory Transparency

On the one hand, transparency refers to direct consumer information regarding characteristics,
production sites and conditions, ingredients etc. of products. On the other hand, also transparent
markets and fair competition are important to ensure fair conditions for consumers. Hence, this
subcategory assesses if business practices and product information are transmitted in a transparent
way. It is measured by the presence of labels and standards, the existence of laws or norms assuring
consumer transparency and the presence of business practices that are deceptive or unfair to
consumers.

45.1.1 New indicator: Presence of business practices deceptive or unfair to consumers

The idea of this indicator is to measure the rate of deceptive or unfair business practices to
consumers understood as the opposite of transparency. Such practices can include deceptive
marketing methods, low data security, credit and finance topics etc.

The indicator should assess the risk that such practices occur in an industry.

Data collection and attribution

The indicator is evaluated in a similar way as Presence of anti-competitive behaviour or violation of
anti-trust and monopoly legislation (4.4.1.1). Basis for the measurement are the enforcement cases
recorded by the U.S. Federal Trade Commission (FTC 2017) for U.S. firms. The FTC’s mission is
to “protect consumers by preventing anticompetitive, deceptive, and unfair business practices, en-
hancing informed consumer choice and public understanding of the competitive process” (ibid.). All
cases and proceedings are listed and publicly available. They are basically sorted by the “mission”
of FTC, i.e. competition or consumer protection.

To measure this indicator, all cases with the tag “Consumer Protection” and “Competition” for the
USA listed until February 2017 were selected. They were sorted by industry classification and
counted per industry sector. These absolute numbers were normalised by dividing them by the num-
ber of employees in the respective industries (data taken from USDOL (2015a)) and multiplied by
10,000.
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It is assumed that occurrence and frequency of anti-competitive behaviour and unfair and deceptive
business practices are similar for the same industry sectors worldwide. Therefore, data from the
U.S. is extrapolated to all countries by mapping the original industry sectors from the FTC to the
country-specific sectors in PSILCA. The normalised values, i.e. number of cases per 10,000
employees, were then assigned to the matching sectors in every country. Sectors without a matching
sector from the raw data (4018 sectors in total) remained without a value and risk assessment.

Risk assessment: Risk of unfair or deceptive business practices to consumers

The risk scale follows the more or less progressive distribution of the values.

Indicator value y, % Risk level
y<0.5 very low risk
05<y<l1 low risk
1<y<l15 medium risk
1.5<y<2 high risk
y=2 very high risk
- no data
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5 PSILCA inopenLCA

5.1 General comments on PSILCA in openLCA

The PSILCA database is available first in the open source LCA software openLCA
(www.openlca.org), a high-performance and feature-rich LCA software. A version for SimaPro is in

preparation.

In the database, sectors (industries and/ or commodities) per country are modelled as processes
based on the Eora Input-Output database. Eora provides data on money flows between country-spe-
cific sectors. Each country-specific sector (CSS) generates output (i.e. a product), evaluated in
USD, and receives materials and products from other sectors, also in USD. In PSILCA, the sectors
are scaled so that each sector produces an output of exactly 1 USD that is used to calculate the prod-
uct system (see Figure 14).

Without cut-off, a PSILCA system which follows all the links from one selected CSS to other sec-
tors gets really large, with roughly 15,000 sectors and millions of connections, and sectors with
more than 1,000 other sectors delivering products to the sector (Figure 13).
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Figure 13: Model graph (part) of a product system in openLCA for the sector “Basic construction” in
Germany in PSILCA, with 3 tiers of sector inputs (for some selected sectors visible)

For each process, the risk-assessed indicators are represented as elementary flows, “characterised”
with the activity variable. For the time being, all indicators use worker hours as activity variable. As
described in chapter 3.7 the amount of worker hours is calculated in relation to 1 USD output for
each process and has, therefore, the same amount for every risk assessed indicator within a process
(see Figure 14).
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File Window Help

Countries and sectors in PSILCA (section)
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Financial intermediation services
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Hotels and Restaurants - IT

Insurance and pension funding, except
Land transport; transport via pipelines
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[ Navlgano-n = # Welcome | Agriculture % Basic construction anut pr it fer Tt il Resmarmty — I rms m 3 |
e Process: Hotels and Restaurants
™ srael
+ 0 haly Inputs
L : :‘ZT;:M“ Flow Salegory Amoun inif Costs Uncertainty  Default provider Pedigree
P Activities auxliary to financial Interme F-« Products of agriculture, hunting and related services - IT Italy/Commodities 6.18756E-5 £ USD none e B
B o e e F- Manufacture of food products and beverages - IT haly/Commodities 0.00043 = UsD none
Agriculture, hunting and refated servic F Manufacture of electrical machinery and apparatus nec. - IT Maly/Commodities  0.00014 = UsD none
Air transport - IT F Construction - TT Taly/Commodities 0.00093 = Usp none
Collection, purification and distributio = Wholesale trade and commission trade, except of motor vehicles and motorcycles - IT Haly/Commodities  0.00488 ™ UsD none
Computer and relatad sarioss - IT F- Retail trade, except of motor vehicles and motorcycles; repair of personal and household goods - IT  Kaly/Commodities  0.07899 = Usp none
Construction - IT F= Hotels and Restaurants - IT Italy/Commodities 091055 = UsD none
Education - IT F:+ Land transport; transport via pipelines - IT ltaly/Commodities  0.00157 ™ Usp none
Electricity, gas, steam and hot water st = Supporting and auxiliary transport services; travel agency services - IT Italy/Commaodities  0.00028 =™ UsD none
Extraction of crude petroleum and nat = |EsReal estate 1T ltaly/Commodities 0.00216 ™ UsSD none

Outputs

Risk assessed indicators and respective categories for , Hotels and Restaurants — IT* |

Flow Category Amount Unit Costs/Revenues Uncertainty  Avoided product

F= Hotels and Restaurants - IT I(alztlnduslr\e‘s 1.00000 1 USD none

FeRate of fatal accidents at workplace; very low risk Workers/Health and Safety (Workers) 0.01253 = h none

FeFrequency of forced labour; very low risk Waorkers/Forced Labour 001253 = h none

F Extraction of biomass (related to area); high risk Local Community/Access to material resources 001253 = h

Fa Extraction of biomass (related to population); low risk Local Community/Access to material resources 001253 = h | Amount of worker hours

FeSanitation coverage; no data Local Community/Safe and healthy living conditions 001253 = h ToTe"

FaIntemnational migrant workers in the sector; no data Local Community/Migration 001253 =™ h none

FeMinimum wage, per month; low risk ‘Workers/Fair Salary 001253 = A none

FaYouth illiteracy rate, total; very low risk Society/Contributian ta economic development 001253 =™ h none

FeActive involvement of enterprises in corruption and bribery; very low risk Value Chain Actors/Corruption 001253 = h none

Fulevel of industrial water use (related to renewable water resources); high risk  Local Community/Access to material resources 001253 = h none

FeWorkers atfected by natural disasters; very low risk Workers/Health and Safety (Workers) 001253 = h none

Fellliteracy rate, female; low risk Society/Contribution to economic development 001253 = h none

FaHuman rights issues faced by indigenous people; not applicable Local Community/Respect of indigenous rights 001253 = h none

FeGoods praduced by forced labour; no data Workers/Forced Labour 001253 = p none

FaPresence of anti-competitive behaviour or violation of anti-trust and monopo... Value Chain Actors/Fair Competition 001253 e h none ).
s

» || General information Inputs/Outputs| Administrative information| Modeling and validation| Parameters  Allocation Social aspects

Figure 14: Inputs and outputs of the process “Hotels and Restaurants — IT” in openLCA

Indicator information in openLCA is provided in two levels, for each indicator separately, and for
each process exchange.

General indicator information is provided individually for each indicator, independently of pro-

cesses (see Figure 15). This information includes the risk assessment procedure (“evaluation
sheme”) and the activity variable used for the indicator.
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Social indicator: Children in employment, total

~ General information

Name Children in employment, total

Description  Explanation of unit of measurement: Percentage of all children ages 7-14

Category Workers > Child labour

Version 01.00.000

uuID 041068c0-4553-40ba-88de-70e2d%a223%
Last change 2016-02-23T11:09:35+0100
~ Additional information

Unit of measurement % of children

Evaluation scheme 0% = no risk; 0%-<2,5% = very low risk; 2,5%-<5% = low risk; 5%-<10% = medium risk; 10%-<20% = high risk; >=20% = very high risk; n.a. = no data

~ Activity variable

Name Working hours
Quantity &2 Duration

Unit ™ h

Figure 15: Social indicator information in the PSILCA database as provided in openLCA

Then, indicator results are provided for each process, in a level of detail depending on the PSILCA
database type (Starter, Professional or Developer) — for the Developer database, data quality, unas-
sessed indicator values, indicator risk levels and sources are provided (see Figure 16).

Social aspects: Agriculture

~ Social assessment

Name Raw value Risk level Activity variable Data quality Comment Source
4 B Waorkers
- Child labour
Children in employment, to 9.3 [%] Medium risk 0.107182416210069 [d, Worker hours]  (2,1;4:1:4) Data from 2011 @ waorld Bank, 2014
- Forced Labour
Trafficking in persons Tier 2 [Tier] Medium risk 0.107182416210069 [d, Worker hours]  (2,1;1;1;4) @ys. Department of State, 2014

4 Discrimination
Gender wage gap n.a. [%] No data 0.107182416210069 [d, Worker hours] 01 Ostat, 2014

Figure 16: Social aspects in the PSILCA database (Developer) as provided in openLCA for each pro-
cess (i.e. sector) separately

In the developer database, information on data quality can also be modified by the user, for each in-
dicator and process. The pedigree data quality matrix is shown; colours emphasize the assessment,
from green for a score of 1, to red for a score of 5 (see Figure 17).
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- — — . —— S
Children in employment, total
Raw value 72 %
Activity variable (Worker hours)  0.0481363984802253 h
Risk level IMedium risk 'J
Source @ World Bank, 2014 @
Comment Data from 2012
DataQuality 1 2 3 4 5
Reliability of the source(s)
Completeness conformance
Temporal conformance
Geographical confarmance
Data from same geography (country)
Further technical conformance
I OK J [ Cancel ]

Figure 17: Data quality pedigree matrix in the PSILCA database as provided in openLCA for each
process (i.e. sector) and indicator separately

5.2 Quick guide on using PSILCA in openLCA

OpenLCA is an LCA software and the implementation of PSILCA in openLCA reflects this, with
CSS modelled as processes, typically product flows on the input and elementary flows (here the so-
cial effects) on the output side. However, in order to use PSILCA properly in openLCA it is, of
course, very useful to know the basics of the software. This text has not the intention to fully ex-
plain openLCA; more information about how to use openL.CA, including e.g. video tutorials and
manuals, are available under http://www.openlca.org/learnmore (GreenDelta GmbH 2016).

5.2.1 Memory and time for the creation and calculation of a product system

The current PSILCA version provided in February 2016 is based on an Eora database where a cut-
off of 1E-5 (Starter type), 1E-7 (Professional type) or no cut-off for the Developer type has been
applied. This means that in the Starter and Professional types all flows with a contribution below
1E-5/ 1E-7 USD to the final product have been deleted from the database. Nevertheless, data vol-
ume is quite big. In order to perform calculations, it is recommended to use a PC with a 64-bit oper-
ating system and the openLCA 64-bit version. The latter can be downloaded for free under
http://www.openlca.org/download page (GreenDelta GmbH 2016).

Some plausibility checks were carried out with a PSILCA version, cut-off 1E-6, in order to show
the reduction of required time and memory for calculations. It shows that creating and calculating
product systems without an additional cut-off criterion requires considerable time (47 min) and
working memory (up to 30 GB). Consequently, full calculations are only possible on very powerful
computers. In order to use less memory it is advised to enter a cut-off criterion to create a product
system.
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Figure 18 and Figure 19 show the memory and time required for the creation and calculation of
product systems of “Basic construction” in Germany entering different cut-offs. These calculations
were done on a very powerful computer with a 64 bit operating system, 96 GB random access
memory (RAM) and two Intel(R) Xeon(R) CPU X5690 processors with 12 cores and 3.46 GHz re-
spectively. By applying a cut-off of 1E-11, the necessary working memory for openLCA reduces
from 30 GB to 17 GB and the overall calculation time from 47 min to only 16 min. By using a cut-
off of 1E-7, memory has already reduced to 3.5 GB and the system was calculated in less than three
minutes etc.

Required RAM in GB

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2

0.1

0 0 0 0 0 0

#BEZUG! #BEZUG!

Figure 18: Required RAM for the creation of the product system ""Basic construction® in Germany
with different cut-off criteria’

7 With a PSILCA/Eora database with a cut-off of 1E-6.
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Duration in minutes

0.9
0.8
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0.4
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0 0 0 0 0 0

#BEZUG! #BEZUG!

Figure 19: Duration of the creation of the product system “Basic Construction” in Germany with dif-
ferent cut-off criteria’

Therefore, after installing openLCA, it is recommended to increase the maximum memory usage of
openLCA, considering the RAM of the computer. For PCs with 32 GB memory the maximum
memory usage of openLCA should be around 27 GB. For computers with smaller RAM sizes the
maximum memory usage of openLCA has to be lower; it can never be higher than the RAM availa-
ble as hardware (and some parts of the RAM are always required for the operation system etc.). You
can experiment with the maximum allocated memory. If your computer is not able to provide suffi-
cient memory, openLCA will not start.

To increase the maximum memory usage go to File = Preferences 2 Configuration and then spec-
ify the maximum memory usage (see Figure 20).
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Window Help
Save Ctrl+S
Save As... ~ = O | & Welcome 23]_
Save All Ctrl+Shift+5
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Close All Ctrl +5Mift+W
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Manage plugins

3

I+
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Exit
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4 B Afnhanictan

type filter text Configuration
Cloud
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» Field Assist Maximum memory usage in MB 6000

Import/Export
Logging
Number format Note: Changes will not take affect until openLCA is restarted

Language lEninsh /

Use browser features

lRestore Defaultsl l Apply

OK | l Cancel

Figure 20: Increase of maximum memory usage in openLCA

5.2.2 How to use PSILCA in openLCA?
Importing PSILCA

PSILCA is provided as a zolca-file. After downloading and saving the file, the database can be im-
ported into openLCA. Just right-click on the white area on the left side and select Import database.
A new window pops up where you select the folder where you saved the file. Then open it (see Fig-
ure 21).
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File Window Help

5 Navigation]
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F

;;Jf i Name Anderungsdatum Typ GroBe

| EcoSpold01 11.11.2015 13:48 Dateiordner
PSILCA_beta_08122015.zolca 08.12.2015 18:26 ZOLCA-Datei 2480415 ...
psilca_e2_2016_02_18.zolca 18.02.2016 16:58 ZOLCA-Datei 92.848 KB
psilca_e3_2016_02_17.zolca 17.02.2016 15:06 ZOLCA-Datei 91.631 KB
psilca_for_participants.zolca 28.08.2015 1712 ZOLCA-Datei 465.620 KB
psilca_starter_intermediate.zolca 28.08.2015 2145 ZOLCA-Datei 520493 KB
psilca_vl_developer_2016_02_17 zolca 23.02.2016 09:48 ZOLCA-Datei 5.494.506 ...
| | psilca_vl_professional_2016_02_17 zolca 24.02.2016 10:17 ZOLCA-Datei 4111161 ..
psilca_vl_starter_2016_02_17.zolca 19.02.2016 19:57 Z0OLCA-Datei 704530 KB
TEST_psilca_intermediate_27082015_1_5... 04.02.2016 15:03 ZOLCA-Datei 466.967 KB

Dateiname: psilca_vl_professional_2016_02_17.zolca - l*.zolca VI

]

l Offnen l Abbrechen l

Figure 21: Import of PSILCA in openLCA

The database will be imported into the software. Due to its big size this can take some minutes.

Opening the database, flows and processes

The database can be opened by double-clicking on it or right-clicking and selecting Open database.

To open a category (i.e. Processes, Flows, Products systems etc.) navigate through the navigation
tree on the left side of the openLCA application by clicking on the small triangles. Flows have the
icons with a large, brown “F”, and processes the icons with a large, violet “P”. They are opened by
double-clicking on them (see Figure 22).
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4 [ Processes
4 [l PSILCA

4 [ Afghanistan

4 B Industries

P Agriculture - AF
P Construction - AF

P Education, Health and Other Services - AF

Figure 22: Part of navigation tree of PSILCA in openLCA

The flow or process will be opened in the editor window on the right side. For detailed information
about the category switch through the different tabs on the bottom (see Figure 23).

Process: Agriculture

~ Inputs Q x =
Flow Category Amount Unit Costs Uncertainty Default provid.. Pedigree unce
Fs Agriculture - AF Afghanistan/Industries  0.10056 m USD none
Fs Fishing - AF Afghanistan/Industries ~ 2.73923E-5 m USD none
Fe Mining and Quarrying - AF Afghanistan/Industries  0.00040 m USD none
Fs Manufacture of food products and beverages - AF Afghanistan/Industries  0.25271 m USD none
Fs Textiles and Wearing Apparel - AF Afghanistan/Industries  0.00303 m YSD nane
FeWood and Paper - AF Afghanistan/Industries 0.03490 m ysD none
Fs Petroleum, Chemical and Non-Metallic Mineral Products - AF Afghanistan/Industries 0.00324 m Usp none
Fs Metal Products - AF Afghanistan/Industries 0.00015 m Usp none
Fz Manufacture of electrical machinery and equipment - AF Afghanistan/Industries 0.00021 m Ush none
F=Transport Equipment - AF Afghanistan/Industries 2.21544E-5 m USD none
F= Other Manufactures - AF Afghanistan/Industries 0.00028 m Usp none
Fs Recycling - AF Afghanistan/Industries ~ 4.94187E-5 m USD none il
;l.—.,A e ar e TS ;
~ Outputs © X 1:
Flow Category Amount Unit Cost.. Uncertainty Avoided prod.. “
Fs Agriculture - AF Afghanistan/Industries 1.00000 ™ USD none L
Fa Extraction of industrial and construction minerals; very low risk Local Community/Access to material resources 0.10718 ™ h none 3
Fa Right of Association; no data Workers/Freedom of association and collective bargaining  0.10718 ™ h none I
FaRight to Strike; no data Workers/Freedom of association and collective bargaining  0.10718 ™ h none
Fs Human rights issues faced by indigenous people; not applicable  Local Community/Respect of indigenous rights 010718 ™ h none
Fa Gender wage gap; no data Workers/Discrimination 010718 ™™ h none
Fa Public expenditure an education; high risk Society/Contribution to economic development 010718 m™ h nane
Fa Rate of non-fatal accidents at workplace; no data ‘Warkers/Health and Safety (Workers) 0.10718 @ h none
Fa Certified environmental management systems; very high risk Local Community/Access to material resources 0.10718 m h none
FeYouth illiteracy rate, female; very high risk Saciety/Contribution to economic development 0.10718 ™ h none
Fa Extraction of biomass (related to area); very low risk Local Community/Access to material resources 0.10718 ™M h none
Fa Frequency of forced labour; medium risk Workers/Forced Labour 0.10718 ™ h none i

<

General information | Inputs/Outputs| Administrative information | Modeling and validation| Parameters | Allocation | Social aspects

Figure 23: View of inputs and outputs of a process with its tabs

Creating a product system

To create a product system of a CSS select Create product system in the respective process (see Fig-

ure 24).
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111}

A Welcome P Agriculture - AF &2

Process: Agriculture

~ General information

Name Agriculture

Description This dataset is part of the PSILCA database which is based on input/output data from Eora.
Category W psica > Afghanistan > Industries

Version 01.00.000

uuiD 6df65c56-bcf2-369f-a611-509ddab5513

Last change 2016-02-19T16:29:47+0100

Infrastructure process O /
iz Create product system

= Quantitative reference

Quantitative reference | Fe Agriculture (AF)

> Time
Startdate  26.02.2016 (kg
End date  26.022016 (kg
Description

~ Geography

Location @ Afghanistan

General information | Inputs/Outputs| Administrative information Modeling and validation Parameters| Allocation| Social aspects

Figure 24: Creation of a product system

Remember that the calculation of a product system without a cut-off can take a lot of time (or not be
possible on PCs with small memories) due to the huge amount of data. Therefore, it is highly rec-

ommended to enter a cut-off criterion (e.g. 1E-5) to reduce the memory usage of openLCA and

avoid problems. This can be done in the window that opens after selecting Create product system.
Enable Cut-off and insert the desired cut-off in the respective field (see Figure 25).
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3

New product system

Creates a new product system

Name Agriculture

Reference process

Agriculture - AF -
Construction - AF El
Education, Health and Other Services - AF

Electricity, gas, and water supply - AF

Financial Intermediation and Business Activities - AF

Fishing - AF

Hotels and Restaurants - AF

Maintenance and Repair - AF

T W VYWY WWww

Manufacture of electrical machinery and equipment - AF

Manufartiure nf fand nradicte and heuaranas - AF

[¥] Add connected processes

]
1

Connect with system processes if possible

[¥] Cut-off | 0.00001] \

[ Finish ] l Cancel

Figure 25: Inserting a cut-off criterion

Click finish to create the product system.

Calculation of results

After creating the product system, results (e.g. social impacts) can be calculated for it (either quick
or analysis results). To do so, click on Calculate, select an impact assessment method and the calcu-
lation type in the window “Calculation properties” opening up, and finish the calculation (see Fig-
ure 26).

L3 openLCA 1.5.0alpha7
File Window Help

bl Eme
# Navigation| ~ = O || Welcome | P Agriculture - AF | & Agriculture &
ilca v1 starter 2016 02 17 - .
0 pelea v starter 21804 — || Product system: Agriculture
8 Projects

© @ Product systems . .
~ General information

» 8 Impact assessment methods

E L£3 Calculation properties | = X ‘ L
: Global parameters Name Agriculture
« [ Processes . Calculation properties F
- I PSILCA Description
4 B Afghanistan I | Please select the properties for the calculation

4 B8 Industries

Bin it ] Allocation method None -
Construction - AF
Education, Health and Other Services Version 00.00.000 Impact assessment method i® Social Impacts Weighting method -
(SR 5 (S e AT S = uuD a8151043-73B-4ce0-be07-2¢59951c40] | Normalization and weighting set =R
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Hotels and Restaurants - AF -
@ Calculate ™) .

Maintenance and Repair - AF 9) Analysis

Manufacture of electrical machinery ; (©) Regionalized LCIA

~ Reference
Manufacture of food products and b (©) Monte Carlo Simulation

Metal Products - AF Process P Agriculture

Mining and Quarrying - AF Number of iterations: 100 L
Product Fe Agriculture (AF)

Other Manufactures - AF e [ Include cost calculation b

Others - AF Flow property &2 EORA Prices

Petroleum, Chemical and Non-Metall L
Unit I USD

Post and telecommunications - AF
Private Households - AF Target amount 1.0 I
Public Administration - AF

Recycling - AF Finish i [ Cancel
Re-export and Re-import - AF
Retail Trade - AF

Textiles and Wearing Apparel - AF
Transport - AF

TVWTUVTUVUWOOVUVTVTVWOVOVVWUUWUYOO

Figure 26: Calculation of results for a product system in openLCA
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Analysis results of a product system

The calculation results (quick and analysis results) provide different charts and tables showing the
inventory results, life cycle impact assessment results, process and flow contributions to impact cat-
egories and information about locations.

The following figures show some examples of result presentation for the process “Agriculture” in
Afghanistan (as screenshots from openLCA):

~ General information

Product system Agriculture

Target amount 1.0 USD Agriculture

Impact assessment method  Social Impacts Weighting method

B Fxport to Fxcel

~ Flow contributions

Flow  Fe Frequency of forced labour; high risk - Worker ~

=== 1022E-5 h: General Government - ZA
= 4.476E-6 h: Education, Health and Other Services - DZ

4403E-6 h: Financial Intermediation and Business Activities - EG

' == 3.890E-6 h: Manufacture of food products and beverages - DZ

=== 2.222E-5 h: Other

~ Impact contributions

Impact category | i Frequency of forced labour hd

=== 0.120 FL med risk hours: Agriculture - AF

=== 0.038 FL med risk hours: Manufacture of food products and beverages - AF
0.018 FL med risk hours: Hotels and Restaurants - AF

=== 0.013 FL med risk hours: Wood and Paper - AF

=== 0.149 FL med risk hours: Other

seneral information] Inventory results‘ LCIA Results| Process contribut.‘.| Process results| Flow contributions| Contribution tree Impact analysis | C

Figure 27: General information and selected flow and impact contributions
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Contribution tree

) Flow Coal - Kazakhstan/Commodities - KZ -
@ Impact category | = Fair Salary -
Contribution Process Amount Unit
4 100.00% f— Agriculture - AF 219147 FS med risk hours
» 16.79% = Manufacture of food products and beverages - AF 0.36792 FS med risk hours
> 09.01% " Animal services (agricultural) - IN 0.19738 FS med risk hours
» 07.20% ' Wood and Paper - AF 015784 FS med risk hours
» 07.19% ' Other livestock products - IN 0.15758 FS med risk hours
» 03.14% ! Milk and milk products - IN 011268 FS med risk hours
» 03.37% Hotels and Restaurants - IN 007392 FS med risk hours
> 0241% Edible oils other than vanaspati - IN 0.05275 FS med risk hours
» 02.36% Financial Intermediation and Business Activities - AF 0.05165 FS med risk hours
» 02.27% Hotels and Restaurants - AF 0.04985 FS med risk hours
» 01.44% Other chemicals - IN 0.03165 FS med risk hours
> 01.39% Manufacture of food products - IN 0.03049 FS med risk hours
» 01.27% Construction - IN 002778 FS med risk hours
» 01.09% Construction - AF 0.02386 FS med risk hours
» 01.05% Hydrogenated oil (vanaspati) - IN 0.02305 FS med risk hours
> 00.92% Other crops - IN 0.02013 FS med risk hours
> 00.87% Education, Health and Other Services - AF 0.01914 FS med risk hours
> 00.48% Petroleum, Chemical and Non-Metallic Mineral Products - AF 0.01047 FS med risk hours
> 00.46% Textiles and Wearing Apparel - AF 0.01017 FS med risk hours
» 00.45% Manufacture of beverages - [N 0.00991 FS med risk hours
» 00.44% Manufacture of wood and wood products - IN 0.00975 FS med risk hours
» 00.39% Retail Trade - AF 0.00853 FS med risk hours
» 00.30% Other transport - IN 0.00659 FS med risk hours
» 00.18% Public Administration - AF 0.00404 FS med risk hours
> 00.18% Manufacture of tobacco products - IN 0.00390 FS med risk hours
» 00.14% Total 0.00309 FS med risk hours
» 00.14% Wholesale Trade - AF 0.00303 FS med risk hours

Figure 28: Contribution tree (part)
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Locations
©) Flow | Fe Coal - Kazakhstan/Commaodities - KZ hi |
@ Impact category | i= Fatal accidents hd |

- Result contributions

Location Process Amount Unit
I — India 015438 FA med risk hours
[ — Afghanistan 012042 FA med risk hours
[ Iran, Islamic Republic of 0.00095 FA med risk hours
P> Russian Federation 0.00061 FA med risk hours
I Turkey 0.00053 FA med risk hours
[ China 0.00019 FA med risk hours

Soogle’ yEQ , pmmszots Temect

nventory results I LCIA Results ]Pmcess contribut... IProces results I Flow contributions IContribution tree | Impact analysis: ping ll i : Process il ! Process i ISun burst| Sankey diagram] 2

Figure 29: Geographical hot spots of child labour

Sun burst

) Flow Fa Living wage, per month; low risk - Workers/Fai =

@ Impact category | &

Manufacture of food products and beverages - AF: 0.07652 VL med risk hours

Figure 30: Sun burst diagram for impact category "Violations of employment laws and regulations"
with the process “Manufacture of food products and beverages” highlighted
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By clicking on Export to Excel (in the General information tab) results can also be converted into
an excel file and saved independently from openLCA (see Figure 31).

A Welcome P Agriculture - AF 5 Agriculture E Analysis result of Agriculture &2

~ General information

Product system Agriculture
Target amount 1.0 USD Agriculture €3 Select the export file 52
Impact assessment method  Social I ts Weighti thod =
P octal impacts Teighting metho @ Qv‘ ). » Computer » Volume (D:) » Social LCA » PSILCA » - ‘ +3 ‘ ‘ PSILCA durchsuchen Pl
0! Export to Excel ﬂ—\ _
QOrganisieren * Neuer Ordner &= ~ Q
~ Flow contributions * Dokumente b Name i Anderungsdatum Typ Gie
4 Musik )
Flow | Fe Frequency of forced labour; high risk - Worker ~ B videos Ia-olzbomtion ZARANII L] BoETRITE?
. eora 28.01.2016 14:19 Dateiordner
3 hei ). Lizenz 26.02.2016 11:43 Dateiordner
— S h 4 Heimnetzgruppe =
L022E-5 h: Gel | Logos 26.02.2016 13:20 Dateiordner 3
= 4476E-6 h: Ed i il . Marketing 26.02.2016 14:40 Dateiordner
W Computer PSILCA DB 26.02.2016 14:46 D, d
- Fi .02. : ateiordner
4:403E-6 h: Fin & Windows7 0S (C: = - S
| SLCA database 28.08.2015 09:35 Dateiordner
=== 3.890E-6 h: Ma| w Volume (D3) L
2 L Text 15.02.2016 16:39 Dateiordner
= 2222E-5 h: Oth e e e . -
@ Netzwerk ~ | K| il C
Dateiname: analysis_result.xlsx -
Dateityp: | *xlsx V]
V'd
~ Impact contributions @ Grdner ausblenden Speichern l [ Abbrechen l

Impact category |- Frequency of forced labour ha

Figure 31: Export of results to an excel file

5.3 Variation of results due to different cut-off criteria

As demonstrated above (see chapter 5.2.1) the use of cut-off criteria reduces the maximum memory
usage of openLCA and the calculation time. Unfortunately, of course, this also leads to a loss of de-
tail in the results.

Figure 32 shows the general effects on the system using different cut-offs for the product systems
“Manufacture of textiles” and “Basic construction” in Germany. It becomes clear that the effects are
not equally high for the two systems. The product systems with a cut-off of 1E-11 both contain (al-
most) all processes, but the one for “Basic construction” with 1E-9 has already reduced by roughly
2,400 processes while the system of “Manufacture of textiles” still contains 14,322 processes. For
the system of “Basic construction” with 1E-7 the amount of connected processes has reduced signif-
icantly while the one of “Manufacture of textiles” still counts almost 11,000 (see Figure 32).
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Number of processes

16000 14839 14839 14805 14839 14322

14000
12460
12000 10790
10000
8000
6000 5171
4000 2986
2000
314 30 170
0 || —
1E-9 1E-7

No cut-off 1E-11 1E-5 1E-3

M Basic construction - GER B Manufacture of textiles - GER

Figure 32: Number of processes depending on different cut-off criteria, for two product systems’

Of course, with the reduction of the amount of processes, also the number of process links is re-
duced a lot, from almost 40 million in the versions without cut-off to 177 and 38 with a cut-off of
1E-03 for the two product systems respectively (see Figure 33).

Number of process links (in millions)

45
40
35
30
25
20
15

10

0 @ @
No cut-off 1E-11 1E-9 1E-7 1E-5 1E-3

=@==Basic construction - GER ==@==Manufacture of textiles - GER

Figure 33: Number of process links depending on different cut-off criteria, for two product systems’

This short analysis shows that the effects on the system can vary greatly between different product
systems. However, the strong reduction of the number of processes especially with cut-offs of 1E-7
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and below already indicates that it is not recommendable to apply very high cut-offs.

In the following, some analysis results are presented for the product system “Manufacture of tex-
tiles” in Germany calculated with different cut-offs.

Figure 34 illustrates the overall impact of child labour for “Manufacture of textiles” in Germany.

Similarly to the reduction of the number of processes the amount of medium risk hours of child la-
bour starts to reduce stronger with a cut-off of 1E-7. However, it still makes up more than 80% of

the total impact (without a cut-off). Only with a cut-off of 1E-5 the overall impact decrements sig-
nificantly representing roughly half of the overall impact the system has without a cut-off.

Overall impact of child labour
(in medium risk hours)

0.0868 0.08662

No cut-off 1E-11

0.0842

0.07056
0.04864
l 0.02
1E-9 1E-7 1E-5 1E-3

Figure 34: Overall impact of child labour for "*"Manufacture of textiles" in Germany’

0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01

In the following figures, the highest impact contributions for child labour of “Manufacture of tex-
tiles” in Germany are illustrated disaggregated by processes and locations. Only results for the sys-

tems without a cut-off, with a cut-off of 1E-7 and 1E-5 are shown because results for 1E-11 and 1E-
9 do not vary much from the ones without a cut-off.

Figure 35 shows that the shares of the most contributing processes to child labour — “Manufacture
of wearing apparel, dressing and dyeing of fur (Turkey)” (Industry and Commodity) and “Sewn
Goods (Ukraine)” — become bigger with a growing cut-off because less important processes from
the upstream chain are cut off.
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~ Impact contributions 1

Impact category | £ Child Labour -

m 2084E-3 CL med risk hours: Manufacture of wearing apparel; dressing and dyeing of fur - TR
2 050E-3 CL med risk hours: 5ewn Goods - UA

2.002E-3 CL med risk hours: Manufacture of wearing apparel; dressing and dyeing of fur - TR
w1, 782E-3 CL med risk hours: Manufacture of wearing apparel; dressing and dyeing of fur - AR

e (1,079 CL rned risk hours: Other

No cut-off

* Impact contributions 1

Impact categery | = Child Labour -

mm 2076E-3 CL med risk hours: Manufacture of wearing apparel; dressing and dyeing of fur - TR
w2 046E-3 CL med risk hours: Sewn Goods - UA

1.993E-3 CL med risk hours: Manufacture of wearing apparel; dressing and dyeing of fur - TR
s 1, 719E-3 CL med risk hours: Manufacture of wearing apparel; dressing and dyeing of fur - AR

e (1,063 CL med risk hours: Other

1E-7

~ Impact contributions 1

Impact category |- Child Labour

7 015E-3 CL med risk hours: Manufacture of wearing apparel; dressing and dyeing of fur- TR
w1 899E-3 CL rned risk hours: Sewn Goods - UA

1.930E-3 CL med risk hours: Manufacture of wearing apparel; dressing and dyeing of fur- TR
w1 268E-3 CL med risk hours: Manufacture of wearing apparel; dressing and dyeing of fur - AR

= (0,041 CL med risk hours: Other

1E-5
Figure 35: Pie chart of highest contributions to child labour for product systems of **Manufacture of
textiles" in Germany without a cut-off (above), with a cut-off of 1E-7 (middle) and 1E-5 (below)

The maps in Figure 36 illustrate that with increasing cut-off criteria less countries seam to contrib-
ute to child labour at all while others gain more importance (e.g. Turkey). Of course, this is due to
the fact, that processes from some countries are cut off the product system and, hence, do not con-
tribute anymore (or much less) to the final result (e.g. Argentina).
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Locations

) Flow | Fa Extraction of industrial and construction minerals; medium + |

® Impact category | 2= Child Labour -]

i~ Result contributions

Location Process Amount Unit
[» = Argentina 0.01147 CL med risk hours
[ L} Ukraine 0.00833 CL med rick hours
[ ] Turkey 0.00784 CL med risk hours
[ ] South Africa 0.00745 CL med risk hours
[ ] China 0.00523 CL med risk hours
[ 1 Romania 0.00517 CL med risk hours
[ 1 India 0.00433 CL med risk hours
[ 1 Poland 0.00420 CL med rizk hours

¥
Map data €2016 | Terms of Use
No cut-off
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Location Process Amount Unit
[ = Ukraine 0.00846 CL med risk hours
[» = Argentina 0.00797 CL med risk hours
[ = Turkey 0.00758 CL med risk hours
[ ] South Africa 0.00628 CL med risk hours
[ ] Romania 0.00510 CL med risk hours
[ 1 Poland 0.00405 CL med risk hours
[ 1 Russian Federation 0.00370 CL med risk hours
[ 1 China 0.00357 CL med risk hours

1E-7
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¥ Result contributions

Location Process Amount Unit
> L] Turkey 0.006739 CL med risk hours
> = Ukraine 0.00667 CL med risk hours
> u Romania 0.00456 CL med risk hours
> u South Africa 0.00447 CL med risk hours
> ] Argentina 0.00387 CL med risk hours
> L] Poland 0.00348 CL med risk hours
> ' Russian Federation 0.00271 CL med risk hours
> 1 Macedenia, The Former Yugoeslav Republic of 0.00248 CL med risk hours
> 1 Hungary 0.00215 CL med risk hours
¥ Map (beta) c

/
/

/!

Google

Map data 2016 = Terms of Use
1E-5

Figure 36: Most contributing locations (countries) to child labour for product systems of ""Manufac-
ture of textiles" in Germany without a cut-off (above), with a cut-off of 1E-7 (middle) and 1E-5 (below)
Out of these findings, an interim conclusion can already be drawn. For the examined product sys-
tems, all the analyses indicate that results only start to change significantly from a cut-off of 1E-7.
The comparison of general results show that — including the cut-off of 1E-5 — the four most contrib-
uting processes remain the same (see Figure 35). Regarding locations only one country loses signif-
icantly importance as a social hot spot while the other three would be detected even applying a cut-
off of 1E-5 (see Figure 36).

Of course, the level of detail, e.g. the total amount of medium risk hours of an impact or the exact
contribution of locations to an impact category, becomes more imprecise with increasing cut-offs.
Additionally, since cut-off criteria refer to the monetary contribution to the final product (or sector)
there is a growing risk of “cutting off” social hotspots (e.g. processes with high or very high risks of
an impact) when applying higher cut-offs.

Consequently, in order to receive most detailed and exact results cut-off criteria should be as small
as possible. Nonetheless, calculations with cut-offs until around 1E-7 or even 1E-5 still deliver reli-
able results for comparing most relevant impacts and detecting social hotspots (processes as well as
countries).
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6 Outlook

The current PSILCA database is the first public version released in March 2016. It contains 54 so-

cial indicators addressing 16 subcategories and 4 stakeholders. Around 30 more indicators, also for
the stakeholder consumers, are currently being processed and assessed. A specific download direc-
tory will be established so that clients with licenses including maintenance can access data, indica-
tor or methodological updates.

7 Contact

Feedback about the practical use, bugs, implementation in openL.CA etc. is very welcome. There is
also the possibility to contribute data on specific indicators, countries or sectors.

If you have any comments or questions please contact us:

Franziska Eisfeldt Andreas Ciroth

GreenDelta GmbH GreenDelta GmbH

Miillerstrasse 135, 13349 Berlin, Germany Miillerstrasse 135, 13349 Berlin, Germany
eisfeldt@greendelta.com ciroth@greendelta.com

www.greendelta.com www.greendelta.com
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