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Introducing the pilot projects of the
2020 UNEP Guidelines
Authors: M. Traverso, R. N. Mankaa
Institute of Sustainability in Civil Engineering, RWTH Aachen University

Social Life Cycle Assessment (S-LCA) is a methodology developed in order to assess the negative and positive social
impacts of products and services, along their life cycle (Joergensen et al., 2007).Guidelines for S-LCA were first published
in 2009 as a project of the UNEP/SETAC Life cycle Initiative (today UN Environment Life Cycle Initiative) (UNEP/SETAC,
2009; Benoît et al., 2011). In the last 10 years, further developments and numerous implementations have been carried
out, defining in more detail the methodology, its indicators and impact assessment methods. After those ten years, a
revision of the current version of the Guidelines became necessary.
The project for the revision of the Guidelines of Social Life cycle assessment of Products, and the related Methodological
Sheets started in September 2017 led by Social LC Alliance. Several experts and practitioners of S-LCA were involved
already at the beginning of the project.
Following a break of 4 years, in May 2018, the UNEP Life Cycle Initiative published the new strategy prioritizing social life
cycle assessment under the umbrella activities of the Initiative. As a consequence, the review project was sponsored by
the UNEP Life Cycle Initiative from May 2018 on.
As lessons learnt from the development of the 2009 Guidelines, the project was designed with two main phases:
1.

Methodological review of the Guidelines and update of methodological sheets

2.

Implementation of the new Guidelines in pilot projects

The second phase aims to test the applicability of the Guidelines as well as the benefits and challenges in its implementation.
The pilots or road tests are based on the third draft of the revised Guidelines finalized in December 2019.
The call of interest for pilots was launch in April 2019 and was concluded in October 2019 with nine submitted applications. In November 2019 the pilots were officially launched with a kick-off meeting. The pilots and the respective organizations in charge of the implementation are reported in Table 1.
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In charge of implementation

Product/Organization

S-LCA

BMW Group

Mobility as a service

x

Confetti Pelino S.r.l.

Candies (confetti)

x

Ponzio S.r.l.

Aluminium profile

x

Japfa Ltd.

Chicken Poultry

x

Aptargroup Inc.

Packaging

International Copper Association (ICA)

Copper

x

Department of Space and Population (DIEP) – University of Cuenca

Informal waste management

x

Tata Steel Ltd.

Steel

Product Social Metric Roundtable

Shea Butter

SO-LCA

x

x
x

Table 1: Pilots on the S-LCA Guidelines
Most of the pilots focused on the implementation of the Guidelines at product or service level, except for the AptarGroup
inc. and Tata Steel Ltd pilots which were on organizational level. As required in the Guidelines (UNEP 2020), the latter
pilots assessed the social impact at organizational level implementing SO-LCA. The UNEP 2020 Guidelines report a
chapter dedicated to SO-LCA.

Name of Pilot

Scope

BMW Group - Mobility as a service

S-LCA on use phase and service

Confetti Pelino S.r.l. - Candies

S-LCA on candy production by a small enterprise (with PSILCA)

Ponzio S.r.l. - Aluminium profile

S-LCA on aluminium (with SHDB and primary data)

Japfa Ltd - Chicken Poultry

S-LCA including small farmers

International Copper Association (ICA) - Copper

S-LCA on copper (identifying hotspots)

University of Cuenca – Waste management

S-LCA applied for the first time in the informal waste recycling sector

Tata Steel Ltd. – Steel

SO-LCA on the organization (with SHDB)

Aptargroup Inc.

SO-LCA on the organization

Table 2: Scope of S-LCA Pilots
The nine projects were successfully completed and their submitted reports are presented in the subsequent chapters
of this document. All phases of the S-LCA and SO-LCA were implemented starting from the definition of goal and scope,
stakeholder categories and system boundary to life cycle inventories and impact assessment. A hotspot analysis was
implemented as first step to identify those stakeholder categories and impact subcategories which are relevant for the
product or organization under study. The hotspot assessment was implemented by using one of the two databases on
social LCA available: Social Hotspot Database and PSILCA (Ciroth A, Eisfeldt F, 2016). Both databases allow identifying
the main impact categories according to country and sector social risks.
After the Hotspot analysis a collection of primary data for the S-LCA and SOLCA was done for those impact categories
defined relevant by the Hotspot analysis for each of the pilot project. Few pilots focused only on the Hotspot analysis (see
table 2). The collection of primary data allowed to define the current positive and negative social impacts, taking into consideration local conditions and defining reference points against which impacts on stakeholder categories are evaluated.
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Chapter 1: Social life cycle assessment
of Copper
Authors: A. Miles, C. Claytor, L. Assem, L. Tikana
International Copper Association

1 INTRODUCTION
Copper and copper-based alloys are used in a wide range of applications that are needed to maintain a decent standard
of living. Its production and use must continue for civilization to progress. How society exploits and uses its wealth
while ensuring that future needs are not jeopardized is a critical factor in ensuring society’s long-term viability (INTERNATIONAL COPPER STUDY GROUP, 2021).
As a result, meeting future demand for metals will continue to necessitate a mix of primary raw materials sourced from
mining and recycled materials, with advanced strategies and technologies contributing to improved recycling performance and resource use.
Social Life Cycle Assessment (S-LCA) methodology is highly influenced by the ISO 14040 standard for Environmental
Life Cycle Assessment (E-LCA). S-LCA follows the four stages: Goal and Scope, Social Life Cycle Inventory (S-LCI), Social Life Cycle Impact Assessment (S-LCIA), and Interpretation. It is an iterative approach, which ensures we will refine
refining over time by going through multiple assessment loops and switching from more generic/potential findings
to more site- and case-specific outcomes (UNEP, 2020). These four phases are explained in detail in their respective
sections based on the Guidelines.
The International Copper Association started in 2019 a pilot project of the new UNEP 2020 Guidelines. The main aim
was to implement S-LCA using the Social Hotspot Database (SHDB) to find the social risk levels. The project consists of
goal and scope definition, Life Cycle Inventory (LCI) Per Country and for Test Company, Life Cycle Impact Assessment
(LCIA) and interpretation of results.
S-LCA may be embedded into organizational processes to:

10
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1.

Support companies in building a targeted strategy for future development of social policies;

2.

Support decision-making processes that involve a variety of stakeholders with different knowledge and background;

3.

Manage social impacts by identifying social hotspots;

4.

Provide structure, credibility, and consistency to supply chain materiality assessment;

5.

Support the disclosure of non-financial information

Starting from the hotspot analysis already made with the Social Hotspot Database according to the main location of
the product life cycle stages (e.g., mining and refining) a specific hotspot analysis will be applied and the main hotspot
impact categories per country and product life cycle stage will be identified. Related to the main countries and product
stages with high Hotspots, an example of a member company of the International Copper Association will be assessed.
Life cycle inventory data is collected by looking at their the company (hereafter Test Company) sustainability and annual reports. The S-LCIA reference scale approach (type 1) is applied to the Test Company. Hence, a comparison of the
impact assessment against the hotspot identified is carried out higlighting positive and negative impacts. The results
at country-level and company level are finally interpreted. In general, S-LCA and environmental LCA are intended to aid
decision-making in the direction of promoting sustainable development.
The above-mentioned tasks will be carried out according to requirements in the following international standards and
rules:
•

UNEP revised Guidelines for Social Life Cycle Assessment of Products and Organisations 2020

•

UNEP The Methodological Sheets for Sub-Categories in Social Life Cycle Assessment (S-LCA) (Benoit et al.,
2013)

2. GOAL AND SCOPE
The main goal of this project is to assess the positive and negative social impacts of copper from extraction to refining
at country as well as company level. The product evaluated for the first stage (mining) is copper concentrate and for the
second stage (refining) is the copper cathode. The Functional unit considered for the S-LCA is 1 ton of copper concentrate at the Mining stage and 1 ton of copper cathode at the Refining stage. To carry out the social hotspot assessment,
countries that contribute the most to the global share of mined and refined copper are identified from the International
Copper Study Group World Copper Factbook (The Factbook) and British Geological Survey, with a cut-off of 3%.
The system boundary considered in the study is from cradle to gate covering the Mining and Refining stages.
From the SHDB, the sectors considered for the S-LCA at country level are “Minerals nec” and “Metals nec” for the first
and second stages respectively. This is according to Global Trade Analysis Project (GTAP) classification, which considers refining of copper under the sector Metals nec. Metals nec brings together the production and casting of copper,
aluminium, zinc, lead and silver and mining of copper-containing minerals comes under Minerals nec. Minerals nec
includes mining of metal ores, uranium, gems and also other mining and quarrying.
According to the Factbook, about a third of mining of copper takes place in Chile, while more than 40% of copper refining
is carried out in China followed by Chile with about 9%. The main operations involved in the production of the copper
cathode are mining including beneficiation, smelting and refining. Primary copper production starts with the extraction
of copper-bearing ores as illustrated in the system boundary (Figure 1). There are three basic ways of copper mining:
surface, underground mining and leaching. Open-pit mining is the predominant mining method in the world. After the
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ore has been mined, it is crushed and ground followed by concentration through flotation. The obtained copper concentrates typically contain around 30% of copper, but grades can range from 20% to 40%. In the following smelting process,
sometimes preceded by a roasting step, copper is transformed into a “matte” containing 50-70% copper. The molten
matte is processed in a converter resulting in a so-called blister copper of 98.5-99.5% copper content. In the next step,
the blister copper is fire refined in the traditional process route, or, increasingly, re-melted and cast into anodes for electro-refining. The output of electro-refining is refined copper cathodes, assaying over 99.99% of copper.

Mining and
Processing

Scrap

Raw Material

Ore deposit

Milling/concentrate
production
Copper
Concentrate

Mining
Other Concentrates
e.g. Mo
Hydrometallurgy

Pyrometallurgy
Smelting
Copper Matte

Leaching

Emissions
to water

Acid
Plant

Solvent
extraction

Emissions
to soil

H2S04

Electrowinning

Wastes/
Residues

Converting
Slag
Cleaning

Blister Copper
Fire reﬁning
Anode Copper

Au, Ag, Ni, Pt...

Semi Fabricated Product

Electrolytic Reﬁning

Emissions
to air

Copper cathode

Figure 1: System Boundary.
The databases and data used for the S-LCA at country level for both stages are based on the Social Hotspots Database,
the Factbook and British Geological Survey (BGS). Company level assessment is based on information from the Social
Hotspots Database, PSILCA Database, the Factbook, Sustainability Report and Annual Report of the respective Test
Company. Generic data is used for the company level analysis, even though the site-specific data is used for analysing
social impacts at the company level. All the data assessed was based on 2018. The UNEP 2020 Guidelines for Social
Life Cycle Assessment of Products and Organizations is used to define related social indicators.Multiple stakeholder
categories and impact subcategories are considered for both country and company assessment. For country level,
stakeholder categories considered are Worker, Local Community and Society while other stakeholder categories such
as Value Chain Actors, Consumer and Children are not considered. The subcategories under stakeholder Value Chain
Aactors are significant but the data for assessment is unavailable whereas, the stakeholders Consumer and Children
are not relevant since they are not under the considered system boundary. The selected set also coincides with the relevant stakeholder categories present in SHDB for the mineral nec and metals nec sectors. For company level, starting
from available subcategories, the relevant stakeholder categories are Workers, Local Community and Society. As can
be seen the list of stakeholder categories considered is the same for both country and company level despite the different selection procedure. The Subcategories listed in SHDB were matched with the subcategories listed in the Guide-
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lines. The subcategories (UNEP Subcategories) proposed in the Guidelines are further divided in the SHDB database,
therefore, it is essential to pair the UNEP subcategories with SHDB subcategories. The nature of the indicators used
is qualitative, quantitative and semi-quantitative. They were selected according to reasons or relevant information as
documented in the table below (table 1)
Table 1: Country level indicator selection.

LCI Indicators or Characterised Issue

Information considered

Asthma DALYs as a result of Workplace Exposure to
airborne particulates, both genders

Asthma is one of the main diseases contracted by workers in the mining
and refining site (Holland, 2020) (Herrera, 2016).

Fatal injuries by sector

Risk data available at Sector level. Non-fatal injuries not considered, data
available only at country level, not at sector level

Risk that Average Wage is Below Country Minimum
Wage

Country specific Sector level Risk data

Percent of population living under the relevant poverty
line

Country specific Sector level Risk data. The only related characterised
issue in SHDB based on SHDB subcategory

Percent of Population working >X hrs per week, >60 hrs
per week

Country specific Sector level Risk data. The only related characterised
issue in SHDB

Overall risk of inadequate social benefits

Country specific Sector level Risk data. Also comprises the risk of different social issues like paid annual leave, sick leave etc.

Number of ILO Conventions Ratified, Abstained, Denounced

Country specific Sector level Risk data

Forced Labour in Country

Qualitative country-specific Sector level Risk data

Risk of Child Labour by Sector

Qualitative sector level Risk data of total (both male and female) child
labour

Prevalence of discrimination in the workplace

Qualitative workplace country-specific sector level Risk data

Gender Inequality Index (GII)

Country specific Sector level Risk data from UNDP

Freedom of Association Rights, Collective Bargaining
Rights, Right to Strike

Qualitative country-specific Sector level Risk data comprising three rights

Indigenous Sector Issues Identified

Country specific sector-level Risk data

Average of Unemployment Percentage at the country
level

Country specific sector-level Risk data

Rule of Law

Country specific sector-level Risk data

Percent of Children Out of Primary School, total

Total country-specific sector-level Risk data

% Total Access to an Improved source of Sanitation

Total country-specific sector-level Risk data
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LCI Indicators or Characterised Issue

Information considered

% Total Access to an Improved Source of Drinking Water

Total country-specific sector-level Risk data

Number of Hospital Beds per 1000 population

Country specific sector-level Risk data

Respiratory diseases, Estimated Age Standardized Death
Rate (per 100,000)

Respiratory diseases are the most affected non-communicable disease
for the workers and the people living near mining sites and the refining
industry

Cases of HIV (per 1000 adults 15-49 years)

HIV is common in mining and refining sites since many people are living
together in a limited amount of land space.

Overall High Conflict

Overall country-specific sector level Risk data

Corruption Index

Country specific sector-level Risk data

The S-LCA is carried out using the Reference scale approach which is also called Type 1 or Reference Scale S-LCIA. Here
we aim to describe the social risk and social performance of the copper mining and refining sector at country and company level, respectively. The analysis focuses on the mining and refining activity and on the direct evaluation of their risk
and performance benchmarks. The SHDB is used to carry out the social hotspot assessment in the main contributing
countries. The SHDB cannot be used to do an accurate S-LCA, but can be used to identify social hotspots and the key
stakeholder groups to be included in the data collection, estimation, and analysis of the final results. Social performance
of the Test Company is carried out by meticulously analysing the sustainability and annual report of the respective Test
Company. Appropriate indicators from SHDB and PSILCA were selected in accordance with the information given in
reports. Then the subcategories are selected as per the indicators found.
Table 2: Company level indicator selection

Indicator

14

Information considered

Indicator

Information considered

Exposure to Silicosis

Silica is present in all mining and refining sites. Thus, more than 95% of
workers in the Test Company are exposed to silica. In terms of occupational hygiene, the Test Company drafted a new company Corporate
Standard (“NCC”) to eradicate silicosis. This standard aims to promote
operational and maintenance controls to advance the eradication of this
illness from the Test Company, following the objectives of the National
Plan for the Eradication of Silicosis (PLANESI). Non-compliant situation,
but actions to improve have been taken.

Overall Occupational Noise Exposure Risk

Workers at all the mining and Refining Sites are exposed to noise. In 2018,
technical workgroups were created to learn about the noise. Non-compliant situation, but actions to improve have been taken
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Indicator

Information considered

Fatal Injuries at company level

Fatal injuries frequency rate in the country in which the Test company is
located is 0,021, in Test Company mining sites it is 0,027(calculated from
total worker hours) and in- Test Company refining site no fatal injuries are
reported. The fatal frequency rate at the mining site of the Test Company
is higher compared to the national level in 2018, therefore, the risk is very
high. But the Test Company is taking steps to decrease the fatal injuries.
Non-compliant situation, but actions to improve have been taken in the
mining site. Compliance with local laws and/or aligned with international
standards in the refining site. The total number of fatal injuries in the company mining site was 4 in 2018 and the total hours worked in the company
is 146241267.

Non-Fatal Injuries at Company Level

Non-fatal injuries frequency rate globally is 3,38, in Test Company sites,
it is 5,61. Values cannot be calculated separately for mining and refining
sites, since worker hours are not given based on sites. The Non-fatal
frequency rate is higher compared to the international level in 2018, therefore the risk is very high. But the company is taking steps to decrease the
fatal injuries in the Test Company. Non-compliant situation, but actions to
improve have been taken. The total number of non-fatal injuries in the Test
Company mining site was 821 in 2018 and the total hours worked in the
Test Company is 146241267.

Risk that Average Wage is Below Living Wage

No data, or Non-compliant situation; no action taken.

Risk that Average Wage is Below Country Minimum
Wage

The standard salary ratio with the minimum wage in the Test Company
during 2018 was 79% higher for men and 143% for women. Compliance
with local laws and/or aligned with international standards.

Risk of Forced Labour

The Test Company’s Business Code of Conduct establishes, among other
aspects, that workers must respect all national and international legal
regulations that govern or relate to the prohibition of forced or coercive
labour. Compliance with local laws and/or aligned with international
standards.

Risk of Child Labour

The Test Company’s Business Code of Conduct establishes, among other
aspects, that workers must respect all national and international legal
regulations that govern or relate to the prohibition of the exploitation of
child labour. This Code adheres to the principles established in the Convention on the Rights of the Child of the United Nations and Convention 138,
an agreement on the minimum age of the International Labour Organization (ILO). Compliance with local laws and/or aligned with international
standards.

Gender Wage Gap

In the definition of the roles, base salary depends on the position, responsibilities, skills and experience of the worker, not gender. Compliance with
local laws and/or aligned with international standards.
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Indicator
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Information considered

Female Representation in the workforce

Women in decision-making positions are 12.7% in the Test Company but
aspire to reach 14% in that segment. Non-compliant situation, but actions
to improve have been taken.

Freedom of Association Rights, Collective Bargaining
Rights, Right to Strike

Trade Union density rate is found to be 97% from the data of mining sites
and 90,8% in the refining site but in the country, it is less than 20% as per
OECD statistics. From the sustainability report of the Test Company, it
is found that the Test Company is providing the right of association, collective bargaining and strike. Therefore, the Test Company provides Freedom
of association and collective bargaining rights to the employees. Progress
beyond compliance is made and monitored.

Weekly Hours of Work per employee

No data, or Non-compliant situation; no action is taken. Data related to
hours of work per employees is not available.

Social security expenditures

Considerations such as monthly salary, meals, gratuities, vacations, etc.
are provided to people with a fixed-term (temporary employment) contract.
Other benefits are provided depending on what was agreed upon at each
work centre, which consists of study scholarships for employees and
their children, housing loans, pension contribution for retirement, financial
aid for bereavement, among others. Allowance for childcare at home is
given. The Test Company has voluntary retirement plans focused on social
security solutions based on staff needs. Compliance with local laws and/
or aligned with international standards.

Overall risk of inadequate social benefits

Absenteeism can be justified by sick leave or accidents and/or pre- and
post-maternity leave, marriage and death. Extension of the birth permit,
the flexibility of working hours or teleworking during the first month of
the child ’s life so that we feel equally responsible for the care of our
children and those who require special care. Compliance with local laws
and/or aligned with international standards.

Indigenous Sector Issues Identified

The Test Company also declared alignment with external voluntary economic, social and environmental initiatives such as Convention 169 of the
International Labour Organization (ILO) on Indigenous and Tribal Peoples
in Independent Countries. The Test Company is involved in heritage
valuation and dissemination of indigenous culture, sustainable economic
development and education. Ideal performance; a positive output achieved
and reported in the mining sites. But in the Refining site No data, or
Non-compliant situation; no action taken.
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Indicator

Public expenditure on education

Information considered
Training on Human Rights, Educational scholarship, Environmental education, Test Company contributed to the construction of the first and second
stage of the Don Bosco School in a mining site, also for the construction
of a nursery school in the province of another mining site. Whereas in the
country from OECD statistics no share of public expenditure is spent for
workplace training or integrated training. Contributed to the socio-cultural
integration of young children and young school-age children in the municipalities of mining sites, through the continuity of the school children’s
symphony orchestra of Refining Site. Compliance with local laws and/or
aligned with international standards.

3. SOCIAL HOTSPOT ANALYSIS
A large global share of Copper is mined in Chile and refined in China. The share of mined and refined copper across the
different countries is shown in figures 2 and 3. All the countries that have more than a 3% share of mined and refined
copper to the global economy have been assessed with the SHDB. The Social Hotspots Database is an online tool
that has a Risk Mapping Tool and an Ethical Supply Chain Tool. The Risk Mapping Tool provides a map of social risks
relevant to production sectors and compare the Social Hotspot Index for each country. The Social Hotspot Analysis,
through the risk mapping tool, identifies the most pressing issues in the community where the copper is mined and
refined. Thus, the possible proactive measures can be taken by the organization, government or other decision-makers
to improve social conditions in the hotspots identified.
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Copper mine production by country: top countries in 2018
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Figure 2: Share of copper mine production by country
The main hotspots according to the Social Hotspots Database of the sector minerals and metals for all countries associated with copper mining and refining were determined.
The main social issues that characterize the mining of copper are:
•

Fatal injuries by sector

•

Freedom of Association Collective Bargaining, Right to Strike (STK)

The main social issues that characterize the Refining of copper are:

18

•

Asthma DALYs as a result of Workplace Exposure to airborne particulates both genders

•

Fatal injuries by sector

•

The overall risk of inadequate social benefits

•

Number of ILO Conventions Ratified, Abstained, Denounced

•

Freedom of Association Rights, Collective Bargaining Rights, Right to Strike – Qualitative.
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Reﬁned copper production by country: top countires in 2018
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Figure 3: Share of refined copper production by country

4. SOCIAL LIFE CYCLE INVENTORY
We began collecting data for the life cycle inventory by using the requirements in the UNEP Guidelines and combining them with information in the UNEP Methodological Sheets for Sub-Categories in S-LCA. The inventory data were
collected separately for mining and refining stages and in each case, amounts of products were obtained from the
British Geological Survey database. Relevant information is collected at the sector level for country-level assessment
and is collected at the company level from the Test Company’s sustainability and annual reports. The collected data
were organized to create reference scales. The collected data were interpreted based on stakeholder groups and their
subcategories identified in the Guidelines. The weighted average of the social issues is found at the global level for all
indicators based on main countries. The qualitative and quantitative data from the Test Company’s sustainability and
annual report were interpreted to assign the risk level of social issues found in the Test Company.
The collection of data for country-level assessment was based on the SHDB which is a generic secondary source, while
site-specific primary data based on on-site information from mining and refining locations were used to assess the
company level social issues. The sources of data were evaluated according to data quality requirements in the Guide-
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lines and respective scores were allocated (Table 3) based on reliability of the source (R), completeness conformance
(CC), temporal conformance (TC), geographical conformance (GC) and technical conformance (EC). The rating scale of
each data quality indicator is shown in Figure 4.

Indicator

Scores
1

2

Reliability of the
source(s)

Statistical study1, or
verified data from
primary data collection from several
sources.

Verified data from
primary data collection from one single
source or nonverified data from
primary sources, or
data from recognized secondary
sources.

Non-verified data
partly based on
assumptions or
data from non-recognized sources.

Qualified estimate
(e.g. by an expert).

Non-qualified estimate or unknown
origin.

Completeness conformance

Complete data for
country-specific
sector/country.

Representative
selection of country-specific sector/
country.

Non-representative
selection, low bias.

Non-representative
selection, unknown
bias.

Single data point/
completeness
unknown.

Temporal conformance

Less than 1 year
of difference to the
time period of the
dataset.

Less than 2 years
of difference to the
time period of the
dataset.

Less than 3 years
of difference to the
time period of the
dataset.

Less than 5 years
of difference to the
time period of the
dataset.

Age of data unknown or data with
more than 5 years
of difference to the
time period of the
dataset.

Data from same geography (country).

Average of countries with different
Country with
conditions, geogsimilar conditions or
raphy under study
average of countries
included, with large
with slightly differshare, or country
ent conditions.
with slightly different conditions.

Average of countries
with different condiData from untions, geography unknown or distinctly
der study included,
different regions.
with small share, or
not included.

Data from same
technology (sector).

Data from similar
sector, e.g. within
the same sector
hierarchy, or average of sectors with
similar technology.

Average of different
sectors, sector under study included,
with small share, or
not included.

Geographical conformance

Further technical
conformance

3

Data from slightly
different sector, or
average of different
sectors, sector under study included,
with large share.

4

5

Data with unknown
technology/sector
or from distinctly
different sector.

Figure 4: Pedigree matrix for evaluating the data quality in S-LCA
For reliability, data were taken from recognized secondary sources such as SHDB, Global Slavery Index, UNDP and
Worldwide Governance Indicators. For completeness conformance, complete data is based on data for country specific
sectors. Datasets in the SHDB are updated frequently, and have less than 2 years of difference to the time period of
the dataset. All the data for risk assessment are based on the respective country, which validates geographical conformance of the data used. Data used to assess mining was always based on sector minerals and the assessment of risk
1
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As defined in the work of Eisfeldt & Ciroth (2017): “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”. It can after all be
that there is a high variability in the value.
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for refining was based on sector metals which satisfies technical conformance of the data.
The SHDB has been specifically designed to meet the needs of S-LCA. It provides information on social risks, prospects,
and positive impacts for 26 subcategories using over 160 qualitative, quantitative, and semi-quantitative metrics. Based
on the GTAP Input/Output database, it covers about 13,000 country-specific industry sectors in 244 countries. Work
hours and value-added activity variables per process are used to assess social costs and opportunities in SHDB.
Similarly, sources of data for company level assessment are evaluated and given scores based on the Guidelines (see
table 4). The sources such as sustainability and annual reports are considered reliable since they are third party verified
reports. Completeness conformance is not defined for company level assessment in the Guidelines, therefore the scoring is not included in table 4. The data used for the investigation is based on less than 1 year of difference to the time
period of the dataset (temporal conformance), and the data were collected from the site in accordance with geographical conformance. All the information used was specifically identified for the corresponding sector which addresses
technical conformance.
Country Level
As mentioned earlier, the Subcategories listed in the SHDB were matched with the subcategories listed in the Guidelines. Not all Stakeholder categories or subcategories were evaluated due to the lack of data and significance as described in the section goal and scope.
The SHDB subcategories in relation to the indicators used for S-LCA at the country level are listed and analyzed in table 3.
Table 3: Country-level inventory data

Stakeholder
categories

UNEP Subcategories

SHDB subcategories

Data quality Scores
(R,CC,TC,GC,EC)*

Health and Safety

Occupational Toxics and
Hazards

2,1,2,1,1

SHDB

Quantitative

Injuries and Fatalities

2,1,2,1,1

SHDB

Quantitative

Wage Assessments

2,1,2,1,1

SHDB

Quantitative

Poverty

2,1,2,1,1

SHDB

Quantitative

Excessive Working Time

2,1,2,1,1

SHDB

Quantitative

Social benefit

2,1,2,1,1

SHDB

Qualitative

Labour Laws/Conventions

2,1,2,1,1

SHDB

Quantitative

Forced labour

Forced labour

2,1,2,1,1

Global Slavery Index

Qualitative

Child labour

Child labour

2,1,2,1,1

SHDB

Qualitative

Discrimination and Equal
Opportunity

2,1,2,1,1

SHDB

Qualitative

Gender Equity

2,1,2,1,1

UNDP

Semi-quantitative

Freedom of Association
Collective Bargaining, Right to
Strike (STK)

2,1,2,1,1

SHDB

Qualitative

Fair Salary
Working Hours
Social Benefit/ Social Security
Worker

Equal Opportunities/Discrimination

Freedom of association and
collective bargaining

Indicator Reference Source

Subtype of
data

Pilot projects on Guidelines for Social Life Cycle Assessment of Products and Organizations 2022

21

Stakeholder
categories

UNEP Subcategories

SHDB subcategories

Data quality Scores
(R,CC,TC,GC,EC)*

Respect of Indigenous Rights

Indigenous Rights

2,1,2,1,1

SHDB

Qualitative

Local employment

Unemployment

2,1,2,1,1

SHDB

Quantitative

Legal System

2,1,2,1,1

World bank Worldwide Governance
Indicator

Semi-quantitative

Children out of school

2,1,2,1,1

SHDB

Quantitative

Access to Improved
Sanitation

2,1,2,1,1

SHDB

Quantitative

Access to improved drinking
water

2,1,2,1,1

SHDB

Quantitative

Access to hospital beds

2,1,2,1,1

SHDB

Quantitative

Human Health Issues Non-Communicable Disease

2,1,2,1,1

SHDB

Quantitative

Human Health Issues Communicable Disease

2,1,2,1,1

SHDB

Quantitative

Secure Living Conditions

High Conflict Zones

2,1,2,1,1

SHDB

Quantitative

Corruption

Corruption

2,1,2,1,1

World bank Worldwide Governance
Indicator

Semi-quantitative

Access to Immaterial
Resources

Local Community

Access to Material
Resources

Safe and Healthy Living
Conditions

Society

Indicator Reference Source

Subtype of
data

* Data quality scores according to UNEP (2020).

Company Level
Indicators were selected to assess the Test Company based on the sustainability and annual reports. The selected
indicators are then matched with the subcategories given in SHDB and Product Social Impact Life Cycle Assessment
database (PSILCA) (Andreas Ciroth, 2016) as shown in table 4.
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Table 4: Company level inventory data
Stakeholder
categories

UNEP
Subcategories

Health and
Safety

Fair Salary

SHDB/PSILCA
subcategories

Indicator

Data quality
Scores (R,TC,GC,EC)*

Indicator Reference Source

Subtype of data

Occupational
Toxics and
Hazards

Exposure to
Silicosis

1,1,1,1

SHDB

Quantitative

Injuries and
Fatalities

Overall Occupational Noise
Exposure Risk

1,1,1,1

SHDB

Quantitative

Risk that
Average Wage
is Below Living
Wage

1,1,1,1

PSILCA

Quantitative

Risk that Avg
Wage is Below
Country Minimum Wage

1,1,1,1

PSILCA

Quantitative

Wage Assessments

Forced labour

Forced labour

Risk of Forced
Labour

1,1,1,1

PSILCA

Qualitative

Child labour

Child labour

Risk of Child
Labour

1,1,1,1

PSILCA

Qualitative

Gender Wage
Gap

1,1,1,1

PSILCA

Qualitative

Female Representation in the
workforce

1,1,1,1

SHDB

Quantitative

Worker
Equal Opportunities/Discrimination

Gender Equity

Freedom of
association
and collective
bargaining

Freedom of
association
and collective
bargaining

Freedom of
Association
Rights, Collective Bargaining
Rights, Right to
Strike

1,1,1,1

SHDB

Quantitative

Working Hours

Working Time

Weekly Hours
of Work per
employee

1,1,1,1

PSILCA

Qualitative

Social security
expenditures

1,1,1,1

PSILCA

Qualitative

Overall risk of inadequate social
benefits

1,1,1,1

SHDB

Qualitative

Social Benefits/
Social Security

Social Benefits

Local Community

Respect of Indigenous Rights

Indigenous
Rights

Indigenous
Sector Issues
Identified

1,1,1,1

SHDB

Qualitative

Society

Contribution to
economic development

Contribution to
economic development

Public expenditure on education

1,1,1,1

PSILCA

Qualitative

* Data quality scores according to UNEP(2020). Completeness conformance is not provided as it is not defined for company level in the Guidelines.
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5. SOCIAL LIFE CYCLE IMPACT ASSESSMENT AND INTERPRETATION OF RESULTS
COUNTRY LEVEL
A generic descending reference scale method i.e., ranging from very low risk to very high risk of potential negative impacts, is used to evaluate the social risks of each country concerning the impact categories. Each risk level is weighted
as shown in Table 5 represented with non-linear scores. Social risks are often measured with generic, sector or country-level data. The weighted average of each indicator is calculated based on the equation given below, which helps to
understand the social risk of mining and refining at the global level. The score is assigned to each country as per the risk
level given in SHDB for each impact category based on the sector.
Table 5: Reference scale for social risk evaluation with weighting factors
Legend for risk level:

Very High

High

Medium

Low

No evidence

No data

Mrh (Medium Risk Hour
Equivalent) factors

10

5

1

0,1

0,1
(assumption)

0,1
(assumption)

Weighted Average values obtained from the above equation are divided into 4 classes as very high, high, medium and
low based on the value from the following equation (see table 6).
Table 6: Interval classification
Highest value = 10
Lowest value =0 ,1
Number of classes = 4

Low

≤ 2,475

Medium

2,475 ≤ 4,95

High

4,95 ≤ 7,425

Very High

> 7,425

All the countries that mainly contributed to mined copper are evaluated based on the stakeholder categories such as
worker, local community and society based on the relevant SHDB subcategories and indicators as shown in figures 2
and 3. Similarly, countries that contributed to refined copper production are also analyzed as shown in figures 4, 5 and 6.
Analyzing the stakeholder Worker at the mining stage shows that the risk level for social issues such as Fatal injuries,
and Freedom of association and collective bargaining is high. Similarly, for the refining of copper the main issues with
very high-risk levels identified are Asthma DALYs as a result of Workplace Exposure to airborne particulates for both
genders, Fatal injuries by sector, the Overall Risk of inadequate social benefits, Number of ILO Conventions Ratified,
Abstained, Denounced and Freedom of Association Rights, Collective Bargaining Rights, Right to Strike.
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For the stakeholders Local Community and Society, no social issues have high risk levels at both mining and refining
stages, but medium risks exist for social issues such as Rule of Law, percentage of children out of primary school, number of hospital beds per 1000 population, cases of HIV, overall high conflict and corruption at the mining sector. Similarly, at the refining sector the medium social risk level is attributed to Rule of Law, percentage of children out of primary
school, cases of HIV, overall high conflict and corruption. The country with the largest share of mined and refined copper
at global level has a great role in the social risk of copper supply chain, since the weighted average is largely influenced
by the risk level of that country.

UNEP Stakeholder Categories

Worker

UNEP Subcategories

Health and Safety

SHDB subcategories

Occupational
Toxics and
Hazards

Injuries and
Fatalities

Wage Assessments

Poverty

Social Impact

Mine Production
2018(BGS) in
metric tonnes.

Share (%)

Asthma DALYs
as a result of
Workplace Exposure to airborne
particulates,
both genders

Fatal injuries by
sector

Risk that Avg
Wage is Below
Country Minimum Wage

Percent of population living under the relevant
poverty line

Chile

5831600

34,57%

5

5

0,1

0,1

Peru

2436951

14,45%

0,1

10

0,1

5

China

1591000

9,43%

10

10

0,1

5

USA

1250000

7,41%

5

5

0,1

0,1

Congo, Democratic Republic

1225227

7,26%

10

10

10

10

Australia

913336

5,41%

0,1

1

0,1

0,1

Zambia

851089

5,05%

5

10

0,1

10

Russia

785300

4,66%

1

5

0,1

1

Mexico

696580

4,13%

5

5

0,1

5

Indonesia

651136

3,86%

5

10

0,1

5

Kazakhstan

635500

3,77%

1

5

0,1

1

Total

16867719

100,00%

4,525

6,786

0,819

2,956

Fair Salary

Figure 2: S-LCIA of worker in the mining stage
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UNEP Stakeholder
Categories

Worker

UNEP Subcategories

Working Hours

Social Benefit/ Social Security

SHDB subcategories

Excessive Working Time

Social Benefits

Social Impact

Mine Production 2018(BGS)
in metric
tonnes.

Chile

Forced labour

Labour Laws/
Conventions

Forced Labour

Share (%)

Percent of PopOverall risk of inulation working
adequate social
>X hrs per week,
benefits
>60 hrs per week

Number of ILO
Conventions Ratified, Abstained,
Denounced

Forced Labor in
Country - Qualitative Global
Slavery Index

5831600

34,57%

5

1

5

0,1

Peru

2436951

14,45%

5

1

1

5

China

1591000

9,43%

5

5

1

1

USA

1250000

7,41%

1

10

10

0,1

Congo, Democratic Republic

1225227

7,26%

10

10

10

5

Australia

913336

5,41%

1

1

1

0,1

Zambia

851089

5,05%

1

1

10

5

Russia

785300

4,66%

1

0,1

0,1

10

Mexico

696580

4,13%

5

5

0,1

1

Indonesia

651136

3,86%

5

1

10

1

Kazakhstan

635500

3,77%

0,1

1

1

5

Total

16867719

100%

4,278

2,821

4,426

2,213

Figure 2: S-LCIA of worker in the mining stage (cont'd)
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UNEP Stakeholder Categories
UNEP Subcategories

SHDB subcategories

Worker

Child labour

Equal Opportunties/Discrimination

Freedom of
association
and collective
bargaining

Child Labour

Discrimination
and Equal Oppor- Gender Equity
tunity

Freedom of
Association
Collective Bargaining, Right to
Strike (STK)

Gender Inequality Index (GII),
UNDP Human
Development Indicators Report

Freedom of Association Rights,
Collective Bargaining Rights,
Right to Strike
- Qualitative

Social Impact

Mine Production
2018(BGS) in
metric tonnes.

Share (%)

Risk of Child
Labor by Sector
(qualitative)

Prevalence of
discrimination
in the workplace
(qualitative)

Chile

5831600

34,57%

1

1

1

5

Peru

2436951

14,45%

10

5

1

5

China

1591000

9,43%

5

5

0,1

10

USA

1250000

7,41%

0,1

1

1

5

Congo, Democratic Republic

1225227

7,26%

10

5

5

5

Australia

913336

5,41%

0,1

1

0,1

5

Zambia

851089

5,05%

10

10

5

5

Russia

785300

4,66%

1

5

1

5

Mexico

696580

4,13%

1

5

1

10

Indonesia

651136

3,86%

5

5

5

10

Kazakhstan

635500

3,77%

5

1

1

10

Total

16867719

100%

3,975

3,206

1,513

6,059

Figure 2: S-LCIA of worker in the mining stage (cont'd)
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UNEP Stakeholder Categories

Local Community

UNEP Subcategories

Local employRespect of Indigment (and
enous Rights
economy?)

Access to Immaterial Resources

SHDB subcategories

Indigenous
Rights

Unemployment

Legal System

Children out of
school

Social Impact

Mine Production
2018(BGS) in
metric tonnes.

Share (%)

Indigenous
Sector Issues
Identified

Average of
Unemployment
Percentage at
the country level

World Bank
Worldwide
Governance Rule
of Law Indicator
(1-100

Percent of
Children Out of
Primary School,
total

Chile

5831600

34,57%

1

0,1

0,1

5

Peru

2436951

14,45%

1

0,1

5

0,1

China

1591000

9,43%

5

0,1

5

5

USA

1250000

7,41%

5

5

0,1

10

Congo, Democratic Republic

1225227

7,26%

1

10

10

5

Australia

913336

5,41%

1

1

0,1

1

Zambia

851089

5,05%

1

10

5

5

Russia

785300

4,66%

5

0,1

5

1

Mexico

696580

4,13%

1

1

5

0,1

Indonesia

651136

3,86%

5

0,1

5

5

Kazakhstan

635500

3,77%

0,1

0,1

5

0,1

Total

16867719

100%

1,980

1,768

3,041

3,873

Figure 3: S-LCIA of Local Community and Society in the mining stage
UNEP Stakeholder Categories

Local Community

UNEP Subcategories
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Access to Material Resources

Safe and Healthy
Living Conditions

SHDB subcategories

Access to
Improved Sanitation

Access to improved drinking
water

Access to hospital beds

Human
Health Issues
- Non-Communicable Disease

Social Impact

Mine Production
2018(BGS) in
metric tonnes.

Share (%)

% Total Access
to an Improved
source of Sanitation

% Total Access
to an Improved
Source of Drinking Water

Number of Hospital Beds per
1000 population

Respiratory diseases, Estimated
Age Standardized Death Rate
(per 100,000)

Chile

5831600

34,57%

0,1

0,1

5

1

Peru

2436951

14,45%

1

1

5

1

Pilot projects on Guidelines for Social Life Cycle Assessment of Products and Organizations 2022

China

1591000

9,43%

1

0,1

1

1

USA

1250000

7,41%

0,1

0,1

5

1

Congo, Democratic Republic

1225227

7,26%

10

10

5

1

Australia

913336

5,41%

0,1

0,1

1

0,1

Zambia

851089

5,05%

5

5

5

1

Russia

785300

4,66%

1

0,1

0,1

0,1

Mexico

696580

4,13%

1

0,1

5

1

Indonesia

651136

3,86%

5

1

5

1

Kazakhstan

635500

3,77%

0,1

1

0,1

1

Total

16867719

100%

1,549

1,265

3,993

0,909

Figure 3: S-LCIA of local community and society in the mining stage (cont'd)
UNEP Stakeholder
Categories
UNEP Subcategories

Society
Safe and Healthy
Living Conditions

Human Health
SHDB subcategories Issues - Communicable Disease

Secure Living Conditions

Corruption

High Conflict Zones

Corruption

Social Impact

Mine Production
2018(BGS) in metric Share (%)
tonnes.

Cases of HIV (per
1000 adults 15-49
years)

Worldwide Governance Indicators
Overall High Conflict
Corruption Index
World Bank

Chile

5831600

34,57%

1

5

0,1

Peru

2436951

14,45%

1

1

1

China

1591000

9,43%

0,1

5

5

USA

1250000

7,41%

5

5

0,1

Congo, Democratic
Republic

1225227

7,26%

10

10

10

Australia

913336

5,41%

0,1

1

0,1

Zambia

851089

5,05%

10

5

5

Russia

785300

4,66%

10

5

10

Mexico

696580

4,13%

1

5

5

Indonesia

651136

3,86%

0,1

5

5

Kazakhstan

635500

3,77%

0,1

1

10

Total

16867719

100%

2,621

4,418

2,884

Figure 3: S-LCIA of local community and society in the mining stage (cont'd)
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UNEP Stakeholder Categories

Worker

UNEP Subcategories

Health and Safety

SHDB subcategories

Occupational
Toxics and
Hazards

Injuries and
Fatalities

Wage Assessments

Poverty

Social Impact

Refined Production 2018(BGS)
in metric tonnes.

Share (%)

Asthma DALYs
as a result of
Workplace Exposure to airborne
particulates,
both genders

Fatal injuries by
sector

Risk that Avg
Wage is Below
Country Minimum Wage

Percent of population living under the relevant
poverty line

China

9028585

55,76%

10

10

0,1

5

Chile

2461200

15,20%

5

5

0,1

5

Japan

1594517

9,85%

0,1

10

0,1

0,1

USA

1070000

6,61%

5

10

0,1

0,1

Russia

1039000

6,42%

1

10

0,1

0,1

Congo, Democratic Republic

999513

6,17%

10

10

10

5

Total

16192815

100,00%

7,357

9,240

0,711

3,879

Fair Salary

Figure 4: S-LCIA of Worker in the Refining stage
Worker
UNEP Subcategories

Working Hours

Social Benefit/ Social Security

SHDB subcategories

Excessive Working Time

Social Benefits

Social Impact

Refined Production 2018(BGS)
in metric tonnes.

China

Forced labour

Labour Laws/
Conventions

Forced Labour

Share (%)

Percent of PopOverall risk of inulation working
adequate social
>X hrs per week,
benefits
>60 hrs per week

Number of ILO
Conventions Ratified, Abstained,
Denounced

Forced Labor in
Country - Qualitative Global
Slavery Index

9028585

55,76%

5

5

10

1

Chile

2461200

15,20%

0,1

10

5

10

Japan

1594517

9,85%

5

1

10

1

USA

1070000

6,61%

0,1

0,1

0,1

10

Russia

1039000

6,42%

5

5

0,1

10

Congo, Democratic Republic

999513

6,17%

5

5

1

10

Total

16192815

100,00%

3,931

5,042

7,395

4,096

Figure 4: S-LCIA of Worker in the Refining stage (cont'd)
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Worker
UNEP Subcategories

SHDB subcategories

Child labour

Equal Opportunties/Discrimination

Freedom of
association
and collective
bargaining

Child Labour

Discrimination
and Equal Oppor- Gender Equity
tunity

Freedom of
Association
Collective Bargaining, Right to
Strike (STK)

Gender Inequality Index (GII),
UNDP Human
Development Indicators Report

Freedom of Association Rights,
Collective Bargaining Rights,
Right to Strike
- Qualitative

Social Impact

Refined Production 2018(BGS)
in metric tonnes.

Share (%)

Risk of Child
Labor by Sector
(qualitative)

Prevalence of
discrimination
in the workplace
(qualitative)

China

9028585

55,76%

5

5

0,1

10

Chile

2461200

15,20%

0,1

5

1

5

Japan

1594517

9,85%

0,1

1

0,1

1

USA

1070000

6,61%

0,1

0,1

0,1

0,1

Russia

1039000

6,42%

0,1

10

1

5

Congo, Democratic Republic

999513

6,17%

1

1

1

5

Total

16192815

100,00%

2,888

4,356

0,350

7,070

Figure 4: S-LCIA of Worker in the Refining stage (cont'd)
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UNEP Stakeholder Categories

Local Community

UNEP Subcategories

Local employRespect of Indigment (and
enous Rights
economy?)

Access to Immaterial Resources

SHDB subcategories

Indigenous
Rights

Unemployment

Legal System

Children out of
school

Social Impact

Refined Production 2018(BGS)
in metric tonnes.

Share (%)

Indigenous
Sector Issues
Identified

Average of
Unemployment
Percentage at
the country level

World Bank
Worldwide
Governance Rule
of Law Indicator
(1-100

Percent of
Children Out of
Primary School,
total

China

9028585

55,76%

1

0,1

5

5

Chile

2461200

15,20%

0,1

0,1

0,1

5

Japan

1594517

9,85%

1

0,1

0,1

0,1

USA

1070000

6,61%

1

5

0,1

10

Russia

1039000

6,42%

1

0,1

5

1

Congo, Democratic Republic

999513

6,17%

1

10

10

5

Total

16192815

100,00%

0,863

1,035

3,758

4,591

Figure 5: S-LCIA of Local Community in the Refining stage
UNEP Stakeholder
Categories

Local Community

UNEP Subcategories

Access to Material Resources

SHDB subcategories

Access to Improved
Sanitation

Access to improved
drinking water

Access to hospital
beds

Social Impact

Refined Production
2018(BGS) in metric Share (%)
tonnes.

% Total Access to
an Improved source
of Sanitation

% Total Access to
an Improved Source
of Drinking Water

Number of Hospital Beds per 1000
population

China

9028585

55,76%

1

0,1

1

Chile

2461200

15,20%

0,1

0,1

5

Japan

1594517

9,85%

0,1

0,1

0,1

USA

1070000

6,61%

0,1

0,1

5

Russia

1039000

6,42%

1

0,1

0,1

Congo, Democratic
Republic

999513

6,17%

10

10

5

Total

16192815

100,00%

1,271

0,711

1,973

Figure 5: S-LCIA of Local Community in the Refining stage (con'td)
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UNEP Stakeholder Categories

Local Community

Society

UNEP Subcategories

Safe and Healthy Living Conditions

Secure Living
Conditions

Corruption

SHDB subcategories

Human
Health Issues
- Non-Communicable Disease

High Conflict
Zones

Corruption

Social Impact

Refined Production 2018(BGS)
in metric tonnes.

Share (%)

Respiratory diseases, Estimated Cases of HIV
Age Standard(per 1000 adults
ized Death Rate 15-49 years)
(per 100,000)

Overall High
Conflict

Worldwide
Governance
Indicators
Corruption Index
World Bank

China

9028585

55,76%

1

0,1

5

5

Chile

2461200

15,20%

1

1

5

0,1

Japan

1594517

9,85%

0,1

10

1

0,1

USA

1070000

6,61%

1

5

5

0,1

Russia

1039000

6,42%

0,1

10

5

10

Congo, Democratic Republic

999513

6,17%

1

10

10

10

Total

16192815

100,00%

0,854

2,782

4,915

4,078

Human Health
Issues - Communicable Disease

Figure 6: S-LCIA of Local Community and Society in the Refining stage

COMPANY LEVEL
At company level, we aim to assess social performance using Reference Scale Social – Life Cycle Impact Assessment
(RF S-LCIA). The Test Company Reference scales used here consist of 5 levels, each of which corresponds to a performance reference point (PRP). PRPs are thresholds, targets, or objectives of social performance, which allow estimation
of the magnitude and significance of the potential social impacts associated with organizations in the product system.
A generic ascending reference scale is used for S-LCA at the company level for social performance evaluation.
Points of reference assigned here are based on specific norms, practices, and best practice. The reference scales are
thus expressed to translate the norms, practices, and best practice to corresponding levels as applicable. Reference values can also be qualitative or quantitative. The risk level of certain indicators such as Fatal Injuries at the company level,
Non-Fatal Injuries at the Company Level, Freedom of Association Rights, Collective Bargaining Rights, Right to Strike,
Female Representation in the workforce and exposure to Silicosis were assessed based on quantitative information.
The indicators used to measure the social impacts of UNEP subcategories are based on SHDB and PSILCA. The suitable indicators were first selected, then the information given in the sustainability and annual report of the Test Company is matched to the respective indicators and the risk level is evaluated based on the reference scale shown in Table 7.
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Table 7: Reference scale for social performance evaluation

-2

No data, or Non-compliant situation; no action taken.

-1

Non-compliant situation, but actions to improve have been taken

0

Compliance with local laws and/or aligned with international standards.

+1

Progress beyond compliance is made and monitored

+2

Ideal performance; a positive output achieved and reported

Analyzing the results based on the stakeholder category Worker, it is identified that the social performance measured
for the indicator, Risk that average wage is below living wage and Weekly hours of work per employee has high negative
value at both mining and refining sites, whereas for the indicator under stakeholder Local community, i.e., Indigenous
Sector Issues Identified shows positive social performance at the mining location but has negative performance in the
refining locations. Some other indicators for example, Risk of Forced Labour and Risk of Child Labour has neutral social
performance. Table 8 shows the relation of each indicator to the generic ascending reference scale, for social performance evaluation. The scoring given to each indicator based on the ascending reference scale for social performance
evaluation can be seen in figure 7. Most of the indicators have the same social performance at both mining and refining
stages except for fatal injuries and indigenous sector issues identified.
Table 8: Indicator relation with reference scale

Indicator
Exposure to Silicosis
Overall Occupational Noise Exposure Risk
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Relation to reference scale
Non-compliant situation, but actions to improve have been taken.
Non-compliant situation, but actions to improve have been taken

Fatal Injuries at company level

Non-compliant situation, but actions to improve have been taken in the
mining site. Compliance with local laws and/or aligned with international
standards in the refining site.

Non-Fatal Injuries at Company Level

Non-compliant situation, but actions to improve have been taken.

Risk that Average Wage is Below Living Wage

No data, or Non-compliant situation; no action taken.

Risk that Average Wage is Below Country Minimum
Wage

Compliance with local laws and/or aligned with international standards

Risk of Forced Labour

Compliance with local laws and/or aligned with international standards

Risk of Child Labour

Compliance with local laws and/or aligned with international standards.

Gender Wage Gap

Compliance with local laws and/or aligned with international standards.

Female Representation in the workforce

Non-compliant situation, but actions to improve have been taken.

Freedom of Association Rights, Collective Bargaining
Rights, Right to Strike

Progress beyond compliance is made and monitored

Weekly Hours of Work per employee

No data, or Non-compliant situation; no action is taken.

Social security expenditures

Compliance with local laws and/or aligned with international standards

Overall risk of inadequate social benefits

Compliance with local laws and/or aligned with international standards

Pilot projects on Guidelines for Social Life Cycle Assessment of Products and Organizations 2022

Indicator

Relation to reference scale

Indigenous Sector Issues Identified

Ideal performance; a positive output achieved and reported in the mining
sites. But in the Refining site No data, or Non-compliant situation; no action
taken.

Public expenditure on education

Compliance with local laws and/or aligned with international standards

UNEP StakeholdWorker
er Categories
UNEP Subcategories

Health and Safety

SHDB/PSILCA
subcategories

Occupational Toxics and Hazards

Indicator

Exposure to
Silicosis

Overall Occupational Noise
Exposure Risk

Fatal Injuries at
company level

Non-Fatal Injuries at Company
Level

Risk that Avg
Wage is Below
Living Wage

Risk that Avg Wage
is Below Country
Minimum Wage

Test Company
Mining

-1

-1

-1

-1

-2

0

Test Company
Refining

-1

-1

0

-1

-2

0

Fair Salary
Injuries and Fatalities

Wage Assessments

Figure 7: S-LCIA at company level for mining and refining

UNEP Stakeholder
Categories

Worker

UNEP Subcategories

Forced labour

Child labour

Equal Opportunties/Discrimination

Freedom of association and collective
bargaining

SHDB/PSILCA
subcategories

Forced labour

Child labour

Gender Equity

Freedom of association and collective
bargaining

Indicator

Risk of Forced
Labor

Risk of Child Labor

Gender Wage Gap

Freedom of
Association Rights,
Female RepresentaCollective Bargaintion in the workforce
ing Rights, Right to
Strike

Test Company
Mining

0

0

0

-1

+1

Test Company
Refining

0

0

0

-1

+1

Figure 7: S-LCIA at company level for mining and refining (cont'd)
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UNEP Stakeholder
Categories

Worker

UNEP Subcategories

Social Benefit/ Social Security

SHDB/PSILCA
subcategories

Social Benefits

Indicator

Social security
expenditures

Test Company
Mining
Test Company
Refining

Local Community

Society

Working Hours

Respect of Indigenous Rights

Contribution to economic development

Working Time

Indigenous Rights

Contribution to economic development

Overall risk of
inadequate social
benefits

Weekly Hours of
Work per employee

Indigenous Sector
Issues Identified

Public expenditure
on education

0

0

-2

+2

0

0

0

-2

-2

0

Figure 7: S-LCIA at company level for mining and refining (cont'd)
Interpretation of company-level social performance with the social risks of the countries shows various interesting
results. Some of the major observations are discussed below. Comparing the indicator values of “fatal injuries” at both
levels shows that at the mining stage risk level assessment has a high value and social performance of the assessed
Test Company is negative, while at the refining stage risk level is seen to be very high and performance value is at neutral. Similarly, the indicator “Freedom of Association Rights, Collective Bargaining Rights, Right to Strike” has a positive
social performance while the risk level is very high which is contrasting between Test Company and country level. The
indicator “Indigenous sector issues identified” has a low-risk level at mining and refining stages, but the indicator has
positive social performance at the mining stage and negative social performance at the refining stage.
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7. DISCUSSION AND FEEDBACK ON GUIDELINES AND ITS USE AND CONCLUSION
The Guidelines is very useful to measure social risk and social performance at the country and company level using
Reference Scale Approach. The Guidelines give a straightforward path to measure the performance and risks of social
issues. Lack of data availability is the main issue to evaluate the social issues qualitatively and quantitatively, but this
can be overcome with the framework proposed in the Guidelines to an extent.
At the company level, there is no discussion on data quality scoring for completeness conformance.
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Chapter 2: Social life cycle assessment
of Free-floating car sharing
Authors K. Gompf1, 2, J. Hetterich1
¹ BMW Group, ² RWTH Aachen University

INTRODUCTION
With continuing urbanization and growing population, cities around the world are fighting rising traffic volumes, declining air quality and limited space availability. With more than 50% of the world’s population living in cities (United
Nations, 2011), the automotive industry is seeking alternative business models to address these challenges. Over the
past fifteen years, numerous new passenger transportation options, commonly called mobility services, have been
developed. These mobility services have been identified as a possible option to address the current challenges (Gould
et al., 2015). Especially free-floating car sharing is regarded as a promising solution to some of the challenges. As car
sharing services are growing in cities around the world, the question that automatically rises is whether car sharing can
lead to more sustainable transportation, thereby improving quality of life in cities. In order to answer this question, it
is important to analyse sustainability impacts of these services in a systematic way, considering all three dimensions
of sustainability: economic, environmental and social. Although different S-LCA indicators and impact assessment
methods have been applied and tested in a number of case studies, the evaluation of the use phase has been underrepresented (Di Cesare et al., 2018; Petti et al., 2016). For the evaluation of car sharing, the use phase plays an important
role, as for example shared cars are used in a very different way than conventional cars in private ownership. In order
to capture positive as well as negative impacts in a holistic way, in this case study the updated S-LCA Guidelines are
applied to analyse social impacts only during the use phase of free-floating car sharing, using the Company ShareNow
in Berlin as example.

38

Pilot projects on Guidelines for Social Life Cycle Assessment of Products and Organizations 2022

GOAL AND SCOPE

Berlin Ringbha
Study Area

As mentioned, the updated S-LCA Guidelines are applied to free-floating car sharing in the city of Berlin, namely the car
sharing services of ShareNow. As geographic system boundary, the circular line of the Berlin S-Bahn is used, as the area
within the circular line represents the inner city of Berlin, which also corresponds to the operating area of ShareNow in
Berlin. The geographic system boundary can be seen in Figure 1.

Figure 1: Geographic system boundary and study area
In order to capture all impacts in a holistic way, the following five stakeholder groups are used for the assessment: worker, local community, value chain actors, consumer and society. The updated S-LCA Guidelines suggest to also include
a sixth stakeholder group, the stakeholder group children, to analyse specific impacts on children that are not captured
otherwise (UNEP, 2020). However, as children are not allowed to drive cars nor car sharing cars, children are only indirectly affected as part of the local community and society. Therefore, the stakeholder group children is not included in
the analysis.
The Guidelines mention safe and healthy living conditions as a subcategory of the stakeholder group Local Community.
In the case of free-floating car sharing, indicators regarding air quality (emission intensity of NOx, PM10 and PM2.5) as
well as noise pollution influence the health of the local community and are therefore clearly a social aspect that needs
to be considered. Therefore, these indicators were included under the subcategory safe and healthy living conditions for
this case study.
Further, the Guidelines suggest the subcategory contribution to economic development for the stakeholder group Society. In this case study, however, for the evaluation of a car sharing service, the contribution to urban development plans
and the cooperation between the car sharing provider ShareNow and the city of Berlin was evaluated as part of this aspect and part of the stakeholder group Society. Although this aspect is not explicitly mentioned in the Guidelines, it was
integrated as a separate indicator under the subcategory contribution to economic development, as it is an important
aspect to be evaluated for a car sharing service or for mobility services in general.
In Table 1, an overview can be seen of the stakeholder groups, the used impact subcategories as well as whether qualitative or quantitative data was used for the assessment. The subcategories that are mentioned in the Guidelines but
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were not included for this case study are either not relevant for the evaluation of free-floating car sharing or data were
not available.

SOCIAL HOTSPOT ANALYSIS
A social hotspot analysis using the Social hotspot database (SHDB) was carried out, strictly focusing on
the transportation sector in Germany. This is the sector in the SHDB that comes closest to representing car
sharing services. The upstream of this sector was not included in the analysis. The screening of the different
impact categories showed medium to low risk for most of the subcategories. However, under the category
of health and safety, two social topics revealed different results: occupational toxics and hazards as well as
injuries and fatalities. Non-fatal work related injuries revealed a very high risk potential. In addition to that,
occupational cancer risk and heart disease due to particulate matters disclosed a high risk potential. This
analysis using the social hotspot database gives first ideas of where critical issues can be expected. In the
case of the transportation sector in Germany, it might not be very surprising that the revealed hotspots lie in
the area of occupational toxics and hazards as well as injuries and fatalities. Nevertheless, these revealed
hotspots can be used for further investigation. In the following, we analyse whether the results from the
social hotspot database with the transportation sector representing car sharing services can be confirmed
and refined with car sharing specific data.

SOCIAL LIFE CYCLE INVENTORY
For the different stakeholder groups and subcategories shown in Table 1, specific indicators with defined
assessment methods were selected. For data collection, a questionnaire was developed. With the
questionnaire, interviews were conducted with employees of ShareNow as well as with employees of the
BMW Group in the field of Mobility Services. For some indicators, publicly available data was used in addition
to the interviews, for example from QGIS, an open source Geographic Information System. All quantitative
data is based on the year 2019. In Table 2, an overview of the used indicators, necessary data as well
as data sources can be found. In order to be able to categorize the answers according to the proposed
5-point-scale from -2 to +2, a reference scale with performance indicators was defined for all indicators. In
Table 3, an example of the defined reference scale with performance indicators is shown for the qualitative
indicator “Urban development” of the stakeholder group Society. In Table 4, the defined reference scale for
all quantitative indicators is shown, which is adopted from Gompf et al. (Gompf et al., 2020). The reference
scale was developed using possible minimum and maximum values not only for car sharing but for different
kinds of transportation options including subway, bus, car in private ownership and electric scooters.
Table 1: Overview of used stakeholder groups and impact subcategories as well as type of data (quantitative or qualitative/descriptive)

Worker
Freedom of
association
and collective
bargaining
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Q/D

D

Local
Community
Safe and
healthy living
conditions

Q/D

Q

Value Chain
Actors
Fair competition

Q/D

D

Consumer

Health & Safety

Q/D

Q

Society

Urban development plans
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Q/D

D

Worker

Q/D

Local
Community

Value Chain
Actors

Q/D

Q/D

Consumer

Q/D

Child labour

D

Local Employment

Q

Promoting
social responsibility

D

Feedback mechanism

D

Fair salary

D

Community
engagement

D

Supplier relationships

D

Consumer
privacy

D

Working hours

D

Forced labour

D

Equal opportunities / Discrimination

D

Health and
safety

Q

Respect of intellectual property
rights

Society

Q/D

D

Legend: Q = Quantitative, D = Qualitative / Descriptive
Table 2: Overview of used indicators, necessary data and data sources

Category

Indicator

Necessary Data

Data sources

Worker
Freedom of association

Company’s policy

Interview

Child labor

Data about child labor

ILO, SHDB

Fair salary

Average wage + social
benefits

Interview

Working hours

Company’s policy

Interview

Forced labor

Data about forced labor

ILO, SHDB

Equal opportunities

Non-discrimination policy

Interview / open source

Worker’s safety

Number of employees +
number of accidents within
company

Interview / open source

Emission intensity of NOx

Average emission of NOx

HBEFA / internal LCA data

Emission intensity of PM10

Average emission of PM10

HBEFA / internal LCA data

Emission intensity of PM2.5

Average emission of PM2.5

HBEFA / internal LCA data

Noise pollution above 65 dB

Area exceeding noise level
of 65 dB

Open source + QGIS

+ study area [m²]

Own definition in QGIS

Local Community

Safe and healthy living
conditions
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Category

Indicator

Necessary Data

Data sources

Local employment

Number of hired employees
in Berlin

Community engagement

Company’s engagement with
Interview / open source
residents

Fair competition

Company’s policy

Interview

Promoting social responsibility

Company’s policy

Interview / open source

Supplier relationship

Company’s policy

Interview

Respect of intellectual property rights

Company’s policy

Interview

Consumers’ health & safety

Number of accidents

Internal data

Feedback mechanism

Statistics of transport
company

Open source / interview

Consumer privacy

Privacy policy of transport
company

Open source / interview

Urban development

Company’s engagement with
Interview
city of Berlin

Interview / open source

Value Chain Actors

Consumer

Society

Table 3: Example of the reference scale with performance indicators for the indicator “Urban development”
Urban development - Reference scales

+2

Relevant PI
The company or facility is a member in a joint initiative
for a sustainable urban mobility concept in the city
and its mobility solutions contributes to the city’s
development plans.

1-3

The company or facility has a system in place to
ensure that decisions regarding mobility solutions are
in line with the city’s development plan.
+1

AND

1+2

The company or facility is in regular exchange
with city authorities to positively contribute to city
development.
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0

The company or facility has a system in place to
ensure that decisions regarding mobility solutions are
in line with the city’s development plan.

1

-1

The company or facility is in contact with city
authorities to inform about their plans but does not
enter into a dialogue with them.

4
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Urban development - Reference scales

Relevant PI
The company or facility is not in contact with city
authorities to inform about their plans or contribute to
city development.

-2

-

Performance Indicators

1.

The company or facility has a system in place to
ensure that decisions regarding mobility solutions are
agreed by city authorities and decisions are in line with
city development plans.

2.

The company or facility is regularly in contact
with city authorities to positively contribute to city
development.

3.

The company or facility is a member in a joint initiative
of city authorities and mobility service providers to
develop sustainable urban mobility concepts together
with city representatives.

4.

The company or facility is only in exchange with city
authorities to inform about their plans and clarify legal
frameworks.

Table 4: Reference scale and performance reference points for quantitative indicators, adopted from Gompf et al. (2020)

Category

Indicator

Formula

Unit

Reference Scale
and Performance
Reference Pointsa
-2

-1

0

1

2

> 60

45-60

30-45

15-30

0-15

Emission intensity
of NOx

> 1000

475-1000 50-475

1-50

0-1

Emission intensity
of PM10

> 20

15-20

10-15

5-10

0-5

Emission intensity
of PM2.5

> 20

15-20

10-15

5-10

0-5

Worker
Worker’s safety

injuries / 1000
employees

Local Community

Safe and healthy
living conditions

Noise pollution
above 65 dB

[%]

> 20

10-20

1-10

0.1-1

0

Local employment

[%]

< -10

-10 - -5

-5 - +5

5-10

> 10

Consumers’ health
& safety

Accidents/
million pkm

> 2.0

1.0-2.0

0.5-1.0

0.1-0.5

0-0.1

Consumer

a Performance Reference Points are defined based on possible min/max values
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SOCIAL LIFE CYCLE IMPACT ASSESSMENT
In Table 5, the results are presented for all indicators using the reference scale approach and the 5- point scale as suggested in the Guidelines. In general, the result 0 can be interpreted as no positive and no negative impact or average
performance, whereas -1 and -2 was used for negative impacts or below average performance and +1 and +2 was used
for positive impacts or above average performance. For a clear definition of the used 5-point scale, see Table 3 with an
example for a qualitative indicator and Table 4 for all quantitative indicators.
It can be seen that for the evaluation of ShareNow in Berlin as an example of free-floating car sharing, only few aspects
with below average performance were detected. In the stakeholder group Worker, the indicator for worker’s safety is
one of them, whereas all the other indicators of the stakeholder group Worker show either average performance (equal
opportunities, working hours, freedom of association) or above average performance (child labour, fair salary, forced
labour). For the stakeholder group Local Community, the indicators regarding safe and healthy living conditions show
average performance, except the indicator for PM2.5 (-1) and noise pollution (+1). Of all stakeholder groups, the indicator regarding local employment in the stakeholder group Local Community is showing the worst performance with
-2. In the stakeholder group Value Chain Actors, fair competition and supplier relationship reveal slightly above average
performance (+1), whereas promoting social responsibility and respect of intellectual property rights show average
performance (0). For the stakeholder group Consumer, health and safety aspects disclose average performance (0),
whereas the possibility for consumers to give feedback was rated with slightly above average performance (+1) and
consumer privacy with above average performance (+2). In the stakeholder group Society, the indicator for urban development also shows above average performance (+2) for the car sharing service ShareNow.
Table 5: Overview of the indicators and the results according to the reference scale approach

Category

Indicator

Indicator Value

Worker
Freedom of association

0

Child labour

2

Fair salary

2

Working hours

0

Forced labour

2

Equal opportunities

0

Worker’s safety

-1

Public space per capita

0

Emission intensity of NOx

0

Emission intensity of PM10

0

Emission intensity of PM2.5

-1

Noise pollution above 65 dB

1

Local employment

-2

Community engagement

1

Local Community

Safe and healthy living conditions

Value Chain Actors
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Category

Indicator

Indicator Value

Fair competition

1

Promoting social responsibility

0

Supplier relationship

1

Respect of intellectual property rights

0

Consumers’ health & safety

0

Feedback mechanism

1

Consumer privacy

2

Urban development

2

Consumer

Society

INTERPRETATION OF THE RESULTS
From the overall results, it can be seen that only few indicators reveal below average performance. In the stakeholder
group Worker, this is the case for worker’s safety. For a car sharing service provider like ShareNow, it is necessary to take
care of the cars with maintenance and service work. This does not only include driving the cars from a low frequency
area to a high frequency area or driving electric cars to a charging station but also cleaning and most importantly maintenance and repair work. As this work usually involves heavy machinery and may be physically demanding, accidents
cannot be completely prevented. In comparison with other means of transportation like subway or bus, the accident
rate per passenger kilometre is higher for car sharing services, which is why this was rated below average with -1. For
child labour, fair salary and forced labour the results show clearly above average performance with +2. This can be attributed to the strict laws regarding these issues that are applied in Germany as well as the company’s code of conduct
that is actively promoted.
Regarding the stakeholder group Local Community, there are two below average indicators and two above average
indicators that are noticeable. Emission intensity of PM2.5 (-1) and Local employment (-2) show below average performance, whereas Noise pollution above 65 dB (+1) and Community engagement (+1) show above average performance.
Starting with Emission intensity of PM2.5, the car sharing service shows slightly below average results as the emissions
of PM2.5 are higher compared to other mobility services like subway or electric scooters. Further, the indicator Local
employment reflects especially negative effects. This can be attributed to the fact that the company ShareNow is a
merger of BMW’s and Daimler’s mobility services (DriveNow and Car2go). Due to the merger in 2019, high redundancy
was created within the joint venture, which is why job positions were reduced during that year. This is reflected by the
indicator Local employment with the score of -2. For the indicators Noise pollution and Community engagement, however, performance is above average due to the electric vehicles in the fleet as well as different projects with the local
community in Berlin regarding mobility stations and incentives to switch from private ownership to shared cars.
Having a look at the stakeholder group Value Chain Actors, Fair competition and Supplier relationship both received
above average results. This can be attributed to ShareNow’s efforts in the value chain, their code of conduct as well as
its internal training program. By virtue of resulting from a merger from two large companies (BMW and Daimler), ShareNow has inherited a number of standards for the value chain that positions it favourably.
For the stakeholder group Consumer, the indicator measuring feedback mechanism is noticeable with slightly above
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average performance (+1), as well as Consumer privacy with clearly above average performance (+2). These results
are due to the ShareNow mobile app, which allows clients to directly give feedback, and the fact that EU data privacy
regulations are strictly applied.
For the last stakeholder group Society, the indicator Urban development shows clearly above average performance
with +2, which is due to the continuous dialogue of ShareNow with the city of Berlin and efforts to contribute to the city
development plans.

DISCUSSION AND FEEDBACK ON GUIDELINES AND ITS USE AND CONCLUSION
After having applied the updated Guidelines for Social Life Cycle Assessment of products and organizations (2020) to
free floating car sharing of the company ShareNow, the results give insights regarding social sustainability for a great
variety of aspects. The results give guidance on aspects that need further improvement as well as insights on aspects
that are above average already. The outcomes from the social hotspot analysis especially regarding occupational injuries and fatalities were confirmed with the applied indicators and car sharing specific results.
As already mentioned, the Guidelines state safe and healthy living conditions as a subcategory of the stakeholder group
Local Community. In this case study, indicators regarding air quality (emission intensity of NOx, PM10 and PM2.5),
were included under this subcategory, as these indicators influence the health of the local community and are therefore
clearly a social aspect that needs to be considered. The same holds for the indicator noise pollution that is in this case
study also included under the same subcategory. For the evaluation of free-floating car sharing or mobility services in
general, the integration of air quality and noise emission indicators is considered to be highly relevant for future studies.
Further, the Guidelines suggest the subcategory contribution to economic development for the stakeholder group Society. As mentioned, the contribution to urban development plans and the cooperation between the car sharing provider
ShareNow and the city of Berlin was evaluated as part of this aspect. Although this aspect is not explicitly mentioned
in the Guidelines, it was integrated as a separate indicator, as it is an important aspect to be evaluated for a car sharing
service or for mobility services in general. It could even be discussed whether it would make sense to include a separate
subcategory for the evaluation of the contribution to urban development under the stakeholder group Society.
When analysing car sharing services or mobility services in general, space occupancy is a highly relevant aspect, especially when it comes to analysing whether a car sharing car can replace cars in private ownership, which in turn leads to
less space that is occupied by parking cars in urban areas. This aspect was not considered in this case study and it is
also difficult to integrate the aspect of space occupancy in one of the subcategories currently outlined in the Guidelines.
Therefore, it could be considered to explicitly integrate a subcategory for space occupancy in the Guidelines for better
evaluation possibilities of car sharing and mobility services in general.
In addition to space occupancy, there are other aspects relevant for the evaluation of car sharing services that are not
explicitly stated in the Guidelines and are currently difficult to integrate in one of the suggested subcategories. These
aspects include accessibility, inclusiveness and affordability of the car sharing service, meaning the assessment whether the car sharing service is designed to be accessible for everybody, for all generations and income groups. These
aspects belong to the stakeholder group Consumer. Therefore, the inclusion of these aspects to the stakeholder group
Consumer is also a suggestion that could be considered.
To conclude, the application of the updated Guidelines for Social Life Cycle Assessment of products and organizations
(2020) to free floating car sharing of the company ShareNow gives substantial insights and results regarding social
sustainability of car sharing. On the one hand, the results give guidance and highlight aspects that need further improvement. On the other hand, the results also revealed aspects that are above average compared to other mobility services.
There are some aspects which are not clearly stated in the Guidelines, however, these aspects would be beneficial for
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the evaluation of social aspects of car sharing and mobility services in general. This is why feedback on the Guidelines
and recommendations for further inclusion of subcategories were given.
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Chapter 3: Social life cycle assessment
of Confetti produced by Confetti Pelino
Authors: C. A. Pelino1, M. Serreli2
¹ Confetti Pelino, ² University “G.d’Annunzio” Chieti-Pescara

INTRODUCTION
The confectionery sector is part of the Food Industry, which includes a wide and varied range of industries interested in
food processing. Among them is the sugar industry, which concerns companies “interested in sugar”, from its extraction
from the beet to its use in the confectionery industry, thus relating to the caramel, candy, jam, chocolate, and sweets
(Bertuzzi, 2012).
The company "Confetti Pelino" was founded in 1783 by Berardino Pelino in the Abruzzo region, Italy. After him, Alfonso
Pelino (born in 1858) first moved the factory to the center of Sulmona and built a new plant adjacent to the Introdacqua
station, on the newly constructed railway line Sulmona - Naples. The building, which is still in use today, was declared a
Monument of National Interest in 1992 by the Ministry of Cultural Heritage. The control of the company passed down
through several generations of Pelino’s. During the last period, investments were made in new technologies, considering
the environmental aspects of production toward a modern vision of Eco-Industry. Since its foundation, Confetti Pelino
has been devoted to the quality and well-being of the consumer. Quality is intended as the use of traditional “recipes”
that respect the ingredients while preserving their integrity and ensuring full organoleptic satisfaction. Over the decades,
the production plant has been expanded, and now it reaches the size of about 4,000 covered square meters and 10,000
square meters of neighbouring areas.
The main reason that brought us to implement an S-LCA was to comprehend the impact of Confetti production on the
local community, the workers and local tourism, taking into account its ancient history and its former factory. Furthermore, the S-LCA implementation contributes towards expanding the sustainability analysis that was previously made
with the Life Cycle Assessment, to have a wider view of the consequences of the activities performed by the company,
both from an environmental and a social viewpoint.
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2. GOAL AND SCOPE
2.1. GOAL
To quantify the potential social impacts generated by the production of Confetti, to define and apply possible interventions aimed at reducing and optimising the resources themselves, to improve social performance.

2.2. SCOPE
Product description
The term Confetti (sugared almonds) is historically used for rituals and ceremonies. They are composed of an Avola
almond, called “pizzuta” for its flattened and pointed shape, with calibers from 34 to 40 (size of the sieve hole). Recently,
the Spanish and Californian almonds, smaller in size and less intensive in flavour, have also been used in the production
to cover various price ranges. The almond is peeled and dried, then covered with a mixture of water, sugar, and vanillin;
hot air in the coating phase helps the evaporation of water and the crystallization of sugar, giving the sugared almond a
crunchy consistency and the typical vanilla aroma.
Functional Unit
1 batch of confetti, corresponding to 60 kg approximately
Composition:
•

- 24 kg almonds

•

- 35 kg refined sugar

•

- 0,8 kg arabic gum

•

- 0,02 kg vanillin

System boundaries and product system
A “Gate-to-Gate” analysis (Figure 1) will be conducted, starting with the acquisition of raw materials in the production
system and ending with the packaged product.

Cold room

Water

Gas

Raw materials purchase

Raw
materials

AHU
Waste
water

Peeling

Drying

Gum
coating

Sugar
coating

Reuse

Packaging

Confetti

(sugar, almond)

Waste

Electricity

Photovoltaic system

Figure 1: Confetti’s system boundaries marked by the green line
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After the raw material purchase, almond peels are removed by immersion in hot water. The peeling process occurs in
a kettle. The almonds then pass into a machine, which separates the peel from the fruit using rubber rollers. The skins
are expelled using a fan. At this stage, the almonds are also manually selected based on the size. The drying phase is
performed to eliminate the water that was absorbed by the almonds in the previous peeling phase. This occurs in a
room with air at 40 ° C for about 16 hours, inside a drying cabinet.
In the gum coating process, the almonds are wetted in a sugar syrup solution to which gum arabic is added, allowing
the sugar to adhere more effectively to their surfaces. At the end of the process, the almonds are removed, placed on a
sieve, and sprinkled with other rubber, to make the surface rough.
The sugar coating process involves repeated steps (average 50) of wetting with sugar syrup and drying until the desired
sugar layer is obtained. Smoothing follows, with less thick syrup.
The sugared almonds are then stored in an air-conditioned room until they are picked manually and packaged.
Database, stakeholder, activity variable
This study was carried out using Product Social Impact Life Cycle Assessment - PSILCA v3, a comprehensive database
(DB) developed by Green-Delta GmbH in Berlin, available within the open source LCA software openLCA (www.openlca.
org). The DB uses Eora as its Global Input/output model and provides information for 189 countries and almost 15,000
sectors. The sectors are divided into industries and commodities.
Social indicators are structured according to the Guidelines for Social Life Cycle Assessment of Products (UNEP/SETAC, 2009)2.
PSILCA uses worker-hours as its activity variable in order to quantify the impacts of a process along its life cycle.
The stakeholders taken into account are those set in the DB, see Table 3.
Cut-off criteria
The cut-off criteria are established to define the processes that contribute to the final product. In this case-study, a
cut-off of 1E-5 has been used, which is capable of detecting the most important potential impacts and social hotspots.

3. SOCIAL HOTSPOT ANALYSIS
The analysis of the hotspots was conducted using the online tool Social Hotspot Database (SHDB), made available for
the pilots. The SHDB online (https://app.socialhotspot.org) allows accessing the Risk Mapping Tool and the Ethical Supply Chain Tool. The Risk Mapping Tool enables the user to view the map of social risks related to the production sectors
and to compare the Social Hotspot Index for countries and sectors. The Ethical Supply Chain Tool analyses the supply
chain hotspots and calculates the social footprint by impact category.
For the hotspot analysis, the four most important quantitative inputs were considered (see yellow highlights in Table 1).
They all have Italy as their country of origin.
The “sugar” sector showed a high-risk profile in the subcategories: migrant labour, social benefit, unemployment, occupational toxics and hazard, injuries and fatalities, high conflict zones, and legal system.
Almonds refer to the “Vegetables, fruits and nuts” sector, highlighting a high risk in the subcategories: migrant labour,
social benefit, unemployment, occupational toxics and hazard, high conflict zones, legal system, and very high risk regarding injuries and fatalities (Figure 2).
Regarding the “Gas, manufacture, distribution” sector, the high risk concerns the same subcategories as the other sec-

2
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PSILCA v3 is based on the 2009 Guidelines of Social Life Cycle Assessment because the DB was implemented before the release of the new
Guidelines (2020)
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tors plus Labour laws/conventions are added.
The same subcategories that concern the latter sector are also found in the “Water” sector.
The analysis carried out shows that within a country, in our case Italy, as the most contribution to sugared almonds
come from this country, the DB assigns the same value (high or very high risk) to the same subcategories.
The Ethical Supply Chain tool allows us to analyse the supply chain of the Italian Sugar sector by category and subcategory.
The major contributor in this regard is found in Malawi in the Raw milk and Cereal grains sectors, for the categories
Labour rights and decent work, Human rights, Governance and Community (Figure 3).
Table 1: Confetti’s inputs, country of origin and GTAP sector

Materials input

Country of origin

GTAP sector

Sugar

Italy

Sugar

Arabic gum

Sudan

Forestry

Vanillin

China

Chemical, rubber and plastic products

Almonds

Italy

Vegetables, fruit, nuts

Water

Italy

Collection, purification and distribution of water

Gas

Italy

Gas manufacture distribution

Polyethylene rolls

Russia

Manufacture of plastics products

Electricity

Italy

Production, collection and distribution of electricity

Figure 2: Map from the Ethical Supply Chain tool that analysed the subcategory “Injuries and fatalities”, from the “Health
and Safety” category in “Vegetables, fruit and nut "sector"
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Figure 3: Ethical supply chain for the Sugar sector in Italy regarding the category “Labor rights and decent work”

4. SOCIAL LIFE CYCLE INVENTORY
To model the Confetti product system within PSILCA, all the inputs and outputs of each process were collected. For
each material input, it is necessary to know: quantity, cost and country of origin.
Each cost was then converted from euros to US dollars in 2015 (1USD=1,1095€), as version 3 of PSILCA is based on
dollars.
The EORA sector to which every input belongs is then found, as shown in Table 2.
Pelino company has provided the data to build the Confetti product system, to determine the working hours for each
process and to assess the risk of the indicators.
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Table 2: Input data, quantity, origin, cost €/$, Eora sector category, working hours for each process within the confetti
product system

Processes

Raw materials purchase

Peeling

Drying

Materials
input

Quantity

Country of Total cost
origin
€

Total cost
USD 2015

EORA sector

electricity

635,24 kwh

Italy

158,81

176,199695

Electricity, gas, steam and
hot water supply (industries)

sugar

35 kg

Italy

24,50

27,18275

Manufacture of food
products and beverages
(commodities)

arabic gum

0,8 kg

Sudan

4

4,438

Manufacture of food
products and beverages
(commodities)

vanillin

0,02 kg

China

0,4

0,4438

Manufacture of food
products and beverages
(commodities)

almonds

24 kg

Italy

432

479,304

Manufacture of food
products and beverages
(commodities)

natural gas

1,25 m3

Italy

1,1

1,22045

Electricity, gas, steam and
hot water supply (industries)

electricity

0,368 kwh

Italy

0,092

0,102074

Electricity, gas, steam and
hot water supply (industries)

water

100 l

Italy

0,2

0,2219

Collection, purification
and distribution of water
(industries)

almonds

24 kg

Italy

-

-

-

Blanched
almonds

25,25 kg

Italy

-

-

-

natural gas 42,1 m3

Italy

37,048

41,104756

Electricity, gas, steam and
hot water supply (industries)

Electricity

Italy

3,8

4,2161

Electricity, gas, steam and
hot water supply (industries)

15,2 kwh

Working
Hours

10 min

45 min

45 min
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Processes

Gum coating

Sugar coating

Packaging

Materials
input

Quantity

Country of Total cost
origin
€

Total cost
USD 2015

EORA sector

sugar

1 kg

Italy

1,43

1,586585

Manufacture of food
products and beverages
(industries)

Arabic gum

0,8 kg

Sudan

4

4,438

Manufacture of food
products and beverages
(industries)

dried
almonds

23,25 kg

Italy

-

-

-

water

2l

Italy

0,004

0,004438

Collection, purification
and distribution of water
(industries)

electricity

0,29 kwh

Italy

0,0725

0,08043875

Electricity, gas, steam and
hot water supply (industries)

water

22 l

Italy

0,044

0,048818

Collection, purification
and distribution of water
(industries)

sugar

34 kg

Italy

23,07

25,596165

Manufacture of food
products and beverages
(industries)

natural gas

7,68 m3

Italy

6,758

7,498001

Electricity, gas, steam and
hot water supply (industries)

vanillin

0,02 kg

China

0,4

0,4438

Manufacture of food
products and beverages
(industries)

Gummed
almonds

25,05 kg

Italy

-

-

-

electricity

5,09 kwh

Italy

1,2725

1,41183875

Electricity, gas, steam and
hot water supply (industries)

polyethylene rolls

0,5 kg

Russia

3,5

3,88325

Rubber and plastic products (commodities)

confetti

59,7 kg

Italy

733,78

814,12891

-

Electricity

1,2 kwh

Italy

0,3

0,33285

Electrical energy, gas,
steam and hot water
(Commodities)

Working
Hours

20 min

16 h

10 min

PSILCA manual (Maister et al., 2020) is used for the indicators risk assessment, selecting data related to the company
or sector and/or country, avoiding generic data where possible. From here on, it is referred to as the manual. Table 3
shows stakeholders, subcategories and indicators in PSILCA.
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Table 3: PSILCA stakeholders, subcategories and indicators

Stakeholder

Subcategory

Indicator
Children in employment, male

Child labour

Children in employment, female
Children in employment, total
Goods produced by forced labour

Forced labour

Frequency of forced labour
Tier placement referring to trafficking in persons
Living wage, per month

Fair salary

Minimum wage, per month
Sector average wage, per month

Working time

Weekly hours of work per employee
Men in the sectoral labour force (total)

Discrimination

Women in the sectoral labour force
Gender wage gap

Workers

Accident rate at workplace
Fatal accidents at workplace
Health and safety

DALYs due to indoor and outdoor air and water pollution
Presence of sufficient safety measures
Violations of mandatory health and safety standards
Workers affected by natural disasters

Social benefits, legal issues

Social security expenditures
Evidence of violations of laws and employment regulations
Trade union density

Freedom of association

Right of association
Right of collective bargaining
Right to strike

Fair competition
Value chain actors

Corruption
Promoting social responsibility

Presence of anti-competitive behaviour or violation of anti-trust and
monopoly legislation
Public sector corruption
Active involvement of the enterprises in corruption and bribery
Membership in an initiative that promotes social responsibility along the
supply chain
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Stakeholder

Subcategory

Indicator
Contribution of the sector to economic development
Embodied value added total
Public expenditure on education

Contribution to economic development

Adult illiteracy rate (15+ years), male
Adult illiteracy rate (15+ years), female
Adult illiteracy rate (15+ years), total
Youth illiteracy rate, male
Youth illiteracy rate, female
Youth illiteracy rate, total
Health expenditure, total
Health expenditure, public

Society

Health expenditure, out-of-pocket
Health expenditure, external resources
Health and safety

Life expectancy at birth
Domestic and External Health Expenditure
Domestic General Government Health Expenditure
Presence of commission or institutions to detect violations of standards
and protect consumers from health and safety risks
Presence of management measures to assess consumer health and
safety

Prevention and mitigation of
conflicts
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Risk of conflicts
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Stakeholder

Subcategory

Indicator
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)

Access to material resources

Extraction of biomass (related to population)
Extraction of fossil fuels
Extraction of industrial and construction minerals
Extraction of ores
Certified environmental management systems (CEMs)

Respect of indigenous rights

Presence of indigenous population
Indigenous people rights protection index
Contribution of the sector to environmental load

Safe and healthy living conditions
Local community

Pollution level of the country
Drinking water coverage
Sanitation coverage

Local employment

Unemployment rate in the country
International migrant workers in the sector
International migrant stock
Net migration rate

Migration

Asylum seekers rate
Emigration rate
Immigration rate
Human rights issue faced by migrants

Ghg footprints

Embodied CO2 footprint
Embodied CO2-eq footprint
Embodied agricultural area footprint

Environmental footprints

Embodied forest area footprint
Embodied water footprint
Number of threatened species

The evaluation of the risk assessment was challenging due to the difficulty of accessing some sites, suggested by the
Manual used in the creation of the DB; by the complexity of the evaluation of some indicators (Membership in an initiative that promotes social responsibility along the supply chain); by the lack of explanation of some indicators (Total
added value embodied); by the evaluation of some indicators that require payment to access the site for consultation
(Contribution to the environmental load); by the presence of indicators in the evaluation results not explained in the
Manual (Human Rights Issued by migrants and global peace index) and consequently without the risk scales.
Table 4 shows the data useful for assessing the risk of each indicator.
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Stakeholder, subcategories, indicators, unit of measurement, unit name and risk assessment scale are all defined by
the DB and explained in the Manual.
The “Source of data collection” column refers to where the data used for the risk assessment were taken. The source
can be the organisation under study, the database provided in the PSILCA documentation (Maister et al., 2020) that has
been used to build the indicator, or an online database that allows to have more related data to the context.
For each of these sources, it is necessary to evaluate the quality using the Pedigree matrix (UNEP 2020), e.g. if the data
comes from the company, the reliability of the source, the completeness conformance, the temporal conformance, the
geographical conformance and the technical conformance will all have a maximum grade that is 1 on a scale of 5.
The last column indicates whether the data are from the organisation, or country specific, or sector specific, or country
and sector specific.
The risk assessment has been made for each of the 76 indicators present in the DB, 29 of which are evaluated by the
organization

Indicator

Child Labour

Workers

Children in
employment,
male

Children in
employment,
female

Children in
employment,
total

58

Unit of measurement

% of male
children
ages 7-14

% of
female
children
ages 7-14

% of all
children
ages 7-14

Amount
(raw
value)

0

0

0

Unit
name

%

%

%

Risk
assessment

Risk assessment
scale

Source for
data collection

Data quality
assessment
(R, C, T, G, F)

Data
origin

NR

• 0=no risk
• 0 < y < 2.5=very
low risk
• 2.5 ≤ y < 5=low
risk
• 5 ≤ y < 10=medium risk
• 10 ≤ y < 20=high
risk
• 20 ≤ y=very high
risk
• no data

Organisation

Subcategory

1,1,1,1,1

0

NR

• 0=no risk
• 0 < y < 2.5=very
low risk
• 2.5 ≤ y < 5=low
risk
• 5 ≤ y < 10=medium risk
• 10 ≤ y < 20=high
risk
• 20 ≤ y=very high
risk
• - no data

Organisation

Stakeholder

1,1,1,1,1

0

NR

• 0=no risk
• 0 < y < 2.5=very
low risk
• 2.5 ≤ y < 5=low
risk
• 5 ≤ y < 10=medium risk
• 10 ≤ y < 20=high
risk
• 20 ≤ y=very high
riskv
• - no data

Organisation

Table 4: Example of risk assessment indicators for the stakeholder Workers and Subcategory Child Labour

1,1,1,1,1

0
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5. SOCIAL LIFE CYCLE IMPACT ASSESSMENT
For the impact assessment phase, the allocation was physical, PSILCA allows physical, casual and economic allocations. The impact assessment method used by PSILCA is called “Social Impact Weighting Method”, which expresses
the results in hours of average risk.
Figure 4 shows the results obtained from the DB. The 5 biggest potential impacts are:
•

Fair salary defined by UNEP “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”
(UNEP/SETAC 2013, p. 98). These potential impacts are for more than 90% dependent on upstream system
processes.

•

Public sector corruption is defined by the Corruption Perceptions Index (Transparency International, 2016) in
the DB, which places Italy at high risk. The three sectors related to this indicator are: Products of agriculture,
hunting and related services; Agriculture, hunting and related service activities; Manufacture of food products
and beverages, and they are all in Italy.

•

Biomass consumption is an indicator linked with the local communities because it concerns the material resources fundamental for the life and economy of a community.

•

Promoting social responsibility indicators aims to determine whether social responsibility is present in initiatives and agreements with the supply chain. In our case, this indicator was evaluated by the organisation as
medium risk, it is very difficult for a small company to impose on its supply chain to promote and focus on
social responsibility.

•

Value added indicator refers to the “average value of the difference between the selling price and the cost of
production in relation to 1 dollar of the output product within various sectors” (Maister et al., 2020, pg.53).

In all five indicators, 80%-90% of the potential social impacts comes from the upstream processes and the reference
sectors are the same described for Fair salary.
“Contribution of the sector to economic development” is the first indicator in PSILCA relating to positive impacts, which
is assessed based on different levels of opportunity. The indicator makes it possible to positively assess the sectors
that contribute to the country’s economic development, and in this case, it cannot be positively assessed.
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Figure 4: Results by social impact category of the Confetti product system (Functional Unit: 1 batch of confetti, corresponding to 60 kg approximately)
Fair Salary
Public sector corruption
Biomass consumption
Promoting social responsibilty
Value added (total)
Trade unionism
Certiﬁed environmental management system
Sanitation coverage
Child Labour, male
Trafﬁcking in persons
Drinking water coverage
Industrial water depletion
Illiteracy, female
Pollution
Migration flows
Child Labour, female
International migrant stock
Health expenditure
Risk of conflicts
Active involvement of enterprises in corruption and bribery
Expenditures on education
Illiteracy, total
Illiteracy, male
Weekly hours of work per employee
Violations of employment laws and regulations
GHG Footprints
Social security expenditures
Child Labour, total
Anti-competitive behaviour or violation of anti-trust and monopoly legislation
Association and bargaining rights
Safety measures
Minerals consumption
Contribution of the sector to economic development
Women in the sectoral labour force
Youth illiteracy, female
Workers affected by natural disasters
Gender wage gap
Embodied biodiversity footprints
Non-fatal accidents
Unemployment
Youth illiteracy, total
Youth illiteracy, male
Indigenous rights
Life expectancy at birth
DALYs due to indoor and outdoor air and water pollution
Embodied water footprints
Embodied agricultural area footprints
Net migration
International migrant workers (in the sector/ site)
Goods produced by forced labour
Frequency of forced labour
Embodied forest area footprints
Men in the sectoral labour force
Fatal accidents
Fossil fuel consumption
0

1250

2500

3750

5000

Medium risk hours
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Analyzing the results from stakeholders’ point of view, the most affected are workers (Figure 5), value chain actors (Figure 6) and local community (Figure 8). Society (Figure7) is the least stakeholder affected. The local community is affected by social risks related to the environment, the consumption of resources, pollution, and water consumption.

Figure 5: Results by Workers stakeholder of the Confetti product system

Figure 6 - 7: Results by Value chain actors and Society stakeholders of the Confetti product system

Figure 8: Results by Local Community stakeholder of the Confetti product system
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5. DISCUSSION AND INTERPRETATION OF THE RESULTS
The decision to use a DB to evaluate the product systems comes from the practical limitations imposed by COVID-19,
but also from the desire to continue the work begun with the Life Cycle Assessment of two Pelino products conducted
in 2019.
In a small company like Pelino, the main issues concerning participation in a Pilot testing were time, the need to involve
available resources, and the difficulty in obtaining some data from suppliers. Of course, the biggest challenge was linked
to the involvement of all stakeholders, especially in a year like 2020, where in-person meetings were impossible.
One of the limits of the DB is that it does not have a reference scale context and therefore does not allow the results
analysis regarding the potential impacts by comparing them with a reference point. Having a reference point would allow us to tell if the organisation goes beyond the country and sector risk level or not. Thus, it is better to use DBs when
attempting to evaluate the potential social impacts of two products in order to compare them. Modeling of a product
with a DB allows for consistent results when it concurs to compare them with a similar product.
Furthermore, all the positive effects that a product system such as that of the Confetti brings to the Local Community
are not visible in the analysis with a DB.
The use of a DB certainly has the limitation of not involving the stakeholders, for this reason the communication phase
(reported in the Guidelines UNEP 2020) of the results is very important. Accordingly, the stakeholders, the subcategories and the indicators are defined by the DB. PSILCA allows the addition of new indicators, but the procedure is rather
complex.
The findings regarding the social risks associated with the confetti product system provide some considerations. As
for the workers, it is important to monitor the supply chain linked to the food sector to ensure that salaries are fair and,
therefore, to choose suppliers that guarantee no child labour and permit trade unionism. Fair salary and trade unionism
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should also be analysed within the company. As for the Local Community, the dissemination of the results of LCA would
be useful to show the impact on the environment.

6. DISCUSSION AND FEEDBACK ON GUIDELINES
The use of the Guidelines (UNEP, 2020) is essential for those who decide to evaluate a product or an organisation using
a reference scale approach or an impact pathway. For an analysis by using the DB the Guidelines provide only some
considerations. The use of DBs is included in the Type I impact assessment, but unlike the Reference scale approach,
the Guidelines clarify that they do not evaluate performance but social risks. Based on the assessment, it is assumed in
both cases that a social impact is possible, but with a different level of prediction.
However, it is useful to regard that the input data and many risk assessment indicators can be provided by the company,
as in this case study, so that data resolution improves.
Furthermore, it must be noted that the use of PSILCA required the assistance of a technician, as the Manual (Maister et
al., 2020) does not allow the use of the DB by an inexperienced person.
Finally, in the type II paragraph, it would be interesting to find all the impact pathways validated to date and at least the
useful references to implement them.
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Chapter 4: Social life cycle assessment of
Aluminium profile produced by Ponzio S.r.l.
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INTRODUCTION
Aluminium is the most abundant metallic element and after steel is the most widely used non-ferrous metal (Emsley,
2014). Aluminium is used daily due to its wide range of applications in various industries such as construction, automotive and aerospace, or used for packaging and electricity distribution. However, its high use has made it one of the most
energy-intensive industries with significant environmental and social risks at all stages (Brough D., e Jouhara H., 2019).
The aluminium value chain is a multi-step process sequenced over a large geographical area, with companies operating
in various locations. The worldwide production process starts with mining extraction of bauxite in South America and
Central Asia, the refining of alumina in the Australasian region, and finally the aluminium extrusion processes in North
America and Northern Europe regions (International Aluminium Institute, 2018).
As noted above, the entire aluminium industry generates positive and negative impacts, at environmental, economic
and social levels. (Track Record Global Ltd, 2010).
This report illustrates the application of the Social LCA methodology as a pilot testing of the new Guidelines for Social
Life Cycle Assessment (S-LCA) of Products 2020 (UNEP, 2020) for the evaluation of a product manufactured by Ponzio
S.r.l., a business to business (B2B) company specialised in the surface treatment of aluminium, founded in 1941 in
Milan as a small manufacturing company. Over the years it has grown to reach markets around the world. Ponzio S.r.l,
whose production site is now located in Pineto (Abruzzo), has about 230 employees.
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GOAL AND SCOPE
The goal of the study is to use the S-LCA methodology to identify and evaluate the social aspects of an aluminium product for architecture and the social performance of the company.

I.

Product

The product assessed in this case study is an aluminium profile, part of a system (Ponzio Windstop WS65THI) that allows the realisation of many types of windows, as shown in Figure 1, and doors.
The profile belongs to the family of aluminium alloys 6060 (UNI 9006/1). These are aluminium alloys combined with aluminium, magnesium, and silicon, characterised by good
mechanical characteristics and excellent resistance to corrosion.
Figure 1: frame of a window usin g ponzio’ windstop WS65THI

II. Functional unit
The product assessed is typically an intermediate product that requires further transformation to an end-use product within the building’s sector. The key aspects of the functional unit are listed below.
Functional Unit: the FU is 1 aluminium profile, powder coated, 6.5-meter-long, Function:
the product allows the creation of windows, french windows, wasistas, bottom-hinged, pivoting, top-hinged.
Technical quality: as an end-use product the technical performances are CLASS 4 for air permeability, E900 for watertightness, C3/C4 for resistance to wind load, 37-38 dB for soundproofing.
Aesthetics: the product can be sold in the following three finishing: powder-coated, anodised, or aluminium wood
finish. Customers can choose four different design lines of the product: Classic, Design, Piana, Standard as shown in
Figure 2. In this case study, the FU finishing is powder-coated and the line is Piana.
Duration: as an end-use product, it can offer a minimum useful life, in terms of durability, of 15 years to corrosion resistance and to colour and brightness variations (AITAL, 2017).
Specific environmental and social labelling: the company is certified according to ISO 14001:2015. It is also registered to Eco-Management and Audit Scheme (EMAS) since 1999. Ponzio was the first company in its industrial sector
and the first one in the Abruzzo region to be part of this voluntary environmental instrument.

Classic

Design

Piana

Standard

Figure 2: aesthetics lines of aluminium profiles windstop WS65THI
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III. Reference flow: as reported in Table 1
Table 1: Reference flow of the FU
Aluminium profile

6,11 kg

Polyamide strips

1,24 kg

Powder Paint

0,37 kg

Packaging

0,15 kg

Total weight

7,87 kg

IV. Product system and system boundary

Raw
material
production

Raw
material
purchase

Thermal
break
assembly

Storage

Pre
treatment

Powder
coating

Stoving

Packaging

Delivery

Figure 3: The product system and The system boundary (in the dotted line) of the aluminium profile
System boundary is from “gate to gate” (Figure 3).
Description of the system boundary:
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•

Raw material purchase: incoming raw materials are raw aluminium profile; polyamide strips; powder paint;
chemicals for the pre-treatment process; packaging materials such as polyethylene sheets and kraft paper.

•

Thermal break assembly: in this process, raw aluminium profiles are assembled with one or more polyamide
insulating bars. This insulation technique is used on aluminium frames because it limits condensation and
reduces mutual temperature exchanges between the inside of the frame and the outside.

•

Pre-treatment or surface preparation: pre-treatment is an in-house process that removes grease, oils and other
contaminants from the aluminium profile surface. It is an essential activity before painting to strengthen the
adhesion. The company has a product certificate for painted materials (Qualicoat issued by Qualital), which
requires compliance with processing steps and parameters. These steps are aluminium etching stage and
chemical conversion stage.

•

Powder coating: The powder paint used in this activity is a polyester-based paint. The paint particles are charged
with a negative electrostatic charge, while the aluminium profile is connected to an opposite positive pole.
The attraction between the profile and the paint particles, allows for a uniformity accumulation on its surface.

•

Stoving: in the polymerisation oven, the powder paint is reduced to fluid state and forms a continuous film of
paint, which is characterised by its high resistance to atmospheric agents and mechanical stress.

•

Packaging: it is the last process considered in this study. Here, the final quality control of the finished product is
formalised, before being packed with polyester film and kraft paper, ready for delivery.
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V. Cut-off criteria
The following phases are excluded from the study: raw material production, shipment to customers, use phase and end
of life.
The exclusion of the processes of production of raw materials and shipping to customers from the analysis is due to
insufficient information that could undermine the quality of the data.
Considering the wide variability of the semi-finished product applications in construction and the multiple configurations that they can have in the installation phase, it was decided to exclude the product use phase as well.
Moreover, end-of-life phase of the product was excluded because the organisation, as a B2B company, has no influence
over its management and therefore, due to lack of data.

VI. Stakeholder categorization & Involvement
The pilot study was considered by the author as an opportunity to fully comprehend not only the purpose of the study,
but also the possibility to manage methods and procedures. Only stakeholders “workers” were chosen to be considered
due to lack of time and resources. All workers considered in the analysis, are only those within the system boundary and
belonging to and employed by the Ponzio company.

SOCIAL HOTSPOT ANALYSIS
Hotspot analysis was performed using the Social Hotspot Database (Norris et al., 2020) and an assessment has
been conducted to determine the major hotspot social risks in the supply chain.
The SHDB is a database for social assessments that uses the Input/Output activity model of the Global Trade Analysis Project to allow the modelling of products of specific sectors and enable users to know the levels of social risk by
country.
Raw materials (aluminium raw profile; polyamide strips, powder coating, packaging, chemicals) used by Ponzio are
entirely produced in Italy.
For aluminium raw profile, the supplier stated that its raw materials used in its processes come from the following countries: Mozambique, Russian Federation, Egypt. The percentage contribution of each country has not been specified.
For this pilot, hotspot analysis has been conducted only for aluminium raw profile, due to its relevance as an input in the
production system of the functional unit profile.
For other raw materials, the suppliers stated that they come mostly from Far East and Europe, without specifying countries and percentages.
Figure 4 shows the aggregated results for each category and countries assessed. It has been emerged that the country
with the highest risk from a social perspective is Egypt. The results have been adapted by the author into an excel table.
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HOTSPOT ANALYSIS
COUNTRIES

HUMAN RIGHT

GOVERNANCE

6,84E-03

1,09E-02

6,47E-03

1,10E-02

6,02E-03

4,44E-02
9,89E-02

6,47E-03

HEALTH & SAFETY

5,08E-02

Russian Federation
5,05E-02

Egypt

4,69E-02

LABOR RIGHTS AND
DECENT WORK

8,33E-03

6,50E-03

4,58E-02
1,10E-02

AVERAGE VALUES FOR EACH CATEGORY

Mozambique

COMMUNITY

Figure 4: Hotspot results for metal products sector by categories

SOCIAL LIFE CYCLE INVENTORY
The data collection began by conducting on site interviews with three internal stakeholders: Workers, Union Representatives and Company Management. The last one is composed by the Production Management, Administrative Management, HR Manager, HSE Manager. The choice to submit the questionnaires to these actors is justified by the need to
triangulate the results, as required by the Guidelines (UNEP, 2020, pag. 76).
The questionnaire specifically created, is based on what was suggested on the Methodological Sheets (UNEP/SETAC,
2013) and adapted to the Italian and company situations.

SOCIAL LIFE IMPACT ASSESSMENT
I.

Impact Assessment approach

For this pilot testing, the results of the analysis were aggregated into subcategories giving equal weight to all indicators,
as required by the Guidelines (UNEP, 2020, pag. 91).
The Reference Scale Assessment Approach (Type I or RS S-LCIA) was used for the analysis.
A reference scale was implemented following the steps suggested by the Guidelines (UNEP, 2020, pg. 81) and developed for each used indicator. Each level of the scale has been defined referring to Italy, its national laws and the industry
sector which the organisation belongs to. A reference scale is a 5-point scale with two positive values +1 and +2, a
central 0 value that represent the compliance with the law and two negative values -1 and -2. This reference scale is
inspired by the Methodology Report (Goedkoop et al., 2018). Figure 5 shows an example of the subcategory “Freedom
of Association and Collective Bargaining”.
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Reference scale: Freedom association and collective Bargaining
2

The Company or facility engages in a dialogue with the collective representation of workers and incorporates their views
into managment decisions

1

The company or facility recognises the collective representation of organised workers in negotiations

0

The company or facility has a system in place to enforce the policy that allows freedom of association and collective
bargaining
AND no incident has been discovered that the company or facility prevents worker's freedom of association and collective bargaining

-1

Incidents hve been discovered that the company or facility prevents worker's rights to freedom of association and collective bargaining but a corrective action plan with a clear timeline for completion has been developed OR the company has
a policy that allows freedom of association and collective bargaining

-2

Incidents hve been discovered that the company or facility prevents worker's rights to freedom of association and collective bargaining but a corrective action plan with a clear timeline for completion has not been developed

Figure 5: Reference scale used for the subcategory “Freedom of Association and Collective Bargaining”.
The questionnaires submitted for each internal stakeholder (Figure 6) and for each sub-category (Figure 7) were structured to have a response set consisting of Yes/No/ Don’t know. The “I do not know” was excluded from the count of
answers to rate it outside the reference scale. The analysis of this option has shown in the interpretation section. The
questionnaires were also structured (Figure 8) by attributing compliance with the law to the first question in each category, assigning a value of 0 in the case of a positive reply (YES). To assign the prevalence of reply (YES or NO) to a
question, it was decided to follow the Pareto Principle, the so-called “80–20”. The answer will be positive or negative if it
has reaches at least 80% of YES (or NO). For categories such as “Health and Safety,” due to the complexity of the topic
and according to the Methodological Sheets, multiple questions have been proposed to verify the compliance (Figure
9). The answer should reveal a risk and when it happens, the organisation will be placed at the first negative level of
the scale of reference (−1). The organisation will be placed at the second negative level (−2) if no corrective action plan
has not been adopted. On the other hand, if the company is compliant with the law, the subsequent questions will allow
it to “travel” up the scale. With the last question of the questionnaire, a +2 is assigned. have a set of Yes/No/ I do not
know. The “I do not know” was excluded from the count of answers to rate it outside the reference scale. The analysis of
this option has shown in the interpretation section. The questionnaires were structured by attributing compliance with
the law to the first question in each category, assigning a value of 0 in the case of a positive reply (YES). To assign the
prevalence of reply (YES or NO) to a question, it was decided to follow the Pareto Principle, the so-called “80–20”. The
answer will be positive or negative if it reaches at least 80% of YES (or NO). For categories such as “Health and Safety,”
due to the complexity of the topic and according to the Methodological Sheets, multiple questions have been proposed
to verify the compliance. The answer should reveal a risk and when it happens, the organisation will be placed at the first
negative level of the scale of reference (−1). The organisation will be placed at the second negative level (−2) if no corrective action plan has not been adopted. On the other hand, if the company is compliant with the law, the subsequent
questions will allow it to “travel” up the scale. With the last question of the questionnaire, a +2 is assigned.
Each question is assigned to the levels of reference scale and the sums with the answers collected score can be assigned to each individual subcategory.
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QUESTIONNAIRES
Workers

Union Representatives

Company managment

39

25

6

7

4

N° QUESTIONS SUBMITTED

3

N° ANSWER COLLECTED

Figure 6: Numbers of questionnaires submitted and collected

Number of questions in the questionnaire
Freedom of associations and
collective bargaining
5; 13%

Child Labour

4; 10%
3; 7%

7; 18%

4; 10%

Fair salary
Working hours
Forced work

4; 10%

7; 17%
6; 15%

Equal opportunities/discrimination
Health and safety
Social benefit/social security

Figure 7: Numbers of questions for each subcategory
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Compliance?

0

Yes/not

-1

Company ensures more
things over the law?

+1

Yes/not

Any corrective
plans

0

-1

Yes/not

-2

Best in class?

+2

Yes/not

+1

Figure 8: the algorithm used to manage the answers (adapted from Barros et al., 2017)

HEALTH AND SAFETY

Are you aware of the presence of a formal company health and safety policy, including preventive measures and emergency protocols?
If No, has the company taken corrective action?
In your opinion, does the company have adequate general workplace safety measures in place?
Does the company provide PPE (personal protective equipment) appropriate to the work activities?
Are health and safety education, information and training courses held regularly?
Are you aware that the company has an integrated management system for worker health and safety?
Are you aware of any activities that the company has publicly promoted regarding worker health and safety?

Figure 9: Example of questions proposed for Health and Safety subcategory

II. Results
The percentages of the received questionnaires from the three interviewed categories areas follow: 64% from Workers,
67% from Union Representatives and 43% from Management.
From the replies obtained, the organisation achieves legal compliance in all indicators, as be expected from a company
operating in Italy. The “Health and Safety” subcategory reached +2 since it is recognised to the company, its commitment to this issue even outside the company context. Nevertheless, 4% of those interviewed expressed a negative opinion of the occupational safety measures adopted by the company and were not aware of the existence of an integrated
management system for health and safety in the workplace.
Social Benefits, Freedom of Association and Fair Salary subcategories reached +1. For Social Benefits, the company
is recognised for its commitment to provide other social benefits to workers beyond those required by law. For Fair
Salary, the answers confirmed that the company provides compensation in addition to the basic salary. Freedom of
Association revealed that the union is adequately supported by the company. However, for this indicator, 8% of the answers indicated that there would be no possibility to join a union of one’s choice. The rest of the subcategories achieved
compliance with the law (value 0).
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The triangulation reveals a substantial uniformity within the three internal stakeholders. However, it is worth noting that
about wages, 25% of Union Representatives stated that it was not sufficient to meet the workers’ basic needs.
Also, for Management interviewed too, 33% stated that they were not aware of the company code of conduct.
The questionnaires also revealed a widespread gap in Workers’ knowledge of policies adopted by the company and
publicised through the company website. From the answers received, it comes out that about 40% of interviewed are
not aware of the code of conduct.
Figure 7 shows the results obtained from the questionnaires using a graphic adaptation from the Life Cycle Sustainability Dashboard (Traverso et al., 2012).

Figure 7 results of questionnaires
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INTERPRETATION OF THE RESULTS
I.

Completeness check

The aim of the case study has been defined. Only the Worker stakeholder was considered, leaving out all the
others. The justification for this choice is given in the section “Stakeholder categorization & Involvement”.
The case study is “from gate to gate”, therefore the upstream and downstream processes of the life cycle
have been omitted.
The data collected is sufficient to assess social aspects at the organization level. The selected impact
categories, subcategories, and indicators are considered valid for the purpose of the study and the results
help answer the research questions.

II. Consistency check
The terminology, the applied methodology and the impact assessment method in the study have been used
consistently.
The procedure defined for measuring social aspects or impacts reflects the epistemological underpinnings
of the study.
The FU is defined in a relevant manner.
Regarding the inventory phase, the data types, the assignment rules and the system boundaries were applied
consistently.
Cut-off criteria have been applied as explained in the relevant section. The results considered the cultural,
normative, geographic, socio-economic context surrounding of the study.

DISCUSSION AND FEEDBACK ON GUIDELINES AND ITS USE AND CONCLUSION
First, it was very difficult for a company worker to apply the methodology, which is off course emphasized by the fact
their non expertise. The problems faces can be sumarised as follows:
•

Lack of clarity and examples on the phases and/or activities to be carried out compulsorily and those optional
to complete the analysis.

•

Difficulties in understanding the meaning of the functional unit of the product within a social evaluation using
the reference scale approach or a “gate to gate” system boundary.

•

Use of SHDB: The online software is not intuitive at a first use and there are no tutorials on how to use it. Training with Dr Monique Bennema has been useful for better understanding.

•

The guidelines for some stakeholders propose subcategories which are not perfectly in line with the context.
This is the case of Prevention and Mitigation of Conflicts which it is difficult to apply to the Italian context, but
rather it is characteristic of countries such as South America and Africa.
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I.

Conclusion

Even if the analysis performed with the S-LCA methodology did not cover the whole life cycle of a Ponzio product, it
allowed to identify some critical areas considering aspects never analysed before. For instance, the background analysis conducted using the SHDB revealed that Egypt is the country exporting “metal products” with the highest potential
social risks.
This analysis could lead the company to have a better knowledge of the raw materials used, also assessing them from
the point of view of social as well as environmental sustainability. The analysis also allowed the company’s performance to be assessed through the administration of questionnaires in face-to-face interviews and by sending emails.
The results showed that the company is compliant with the law in some subcategories while in others it is above and
has achieved the best performance in Health and Safety. The analysis also revealed previously unknown criticalities,
which the interviews revealed. Evidence of this is the widespread lack of knowledge by Ponzio workers of the policies
adopted by the company and publicized through the company website.
It can be affirmed that the utilization of the S-LCA methodology can be a useful tool to improve the awareness of companies with respect to their relationships with their stakeholders.
However, the methodology is relatively new and has not yet reached such a diffusion in the industry sector of which
Ponzio is a part, as to appreciate its potentialities. Ethical issues themselves have not yet achieved sufficient attention
to encourage the sharing of information to make products and services more ethically sustainable, unlike environmental issues.
For the future, it is hoped that these tools and their increasing use will help make companies more aware that pursuing
the collective interest can lead to tangible and intangible values for the company, for people, for the territory and for the
environment.

II. Limitations
As far as limitations are concerned, they mainly refer to the data used.
The main limitation of the study is related to the fact that the analysis covered only one “worker” stakeholder out of the
five suggested by the guidelines.
A more accurate analysis of the product life cycle could not be proposed due to the low granularity of data from other
stakeholders involved (raw material suppliers).
No materiality assessment was conducted, and no weights were applied to impact subcategories to reflect their relative
importance.
Therefore, equal weights were given to all subcategories and as suggested by the Guidelines, this interpretation provides a false sense of neutrality (UNEP, 2020, p. 91).

III. Recommentations
For the future, it is hoped to extend the analysis to the entire product life cycle and integrate it with other existing tools
such as LCA and LCC.
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1. INTRODUCTION
The increasing consumption of products and services, rapid urbanization, and economic activities have accelerated the
global waste generation. In 2016, the world generated 2.01Gt of waste, and it is expected to grow to 3.40Gt tonnes by
2050, a 69% growth [1]. Thus, waste management is a challenge for both developed and developing economies.
Latin America and the Caribbean (LAC) are responsible for generating 231Mt of waste annually; 11% of the world’s
generation. According to Kaza et al. [2], around 52% of the waste generated corresponds to food and green waste, 33%
dry recyclables and 15% corresponds to waste that has not been characterized through formal systems. In terms of
waste collection, this region is characterized by a high coverage rate; at urban level, around 85% of waste is collected,
mostly on a door-to-door scheme. Also, there is an active informal sector dedicated to collecting recyclable materials;
depending on the city the number of waste pickers could range from as low as 175 (Cusco, Peru) to as high as 20000
(São Paolo, Brazil) waste pickers. Recycling and composting practices reach an average of 4,5% in the region [2]. Re-
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garding waste disposal, more than two-thirds (67%) of waste in LAC is disposed of in some type of landfill, while open
dumping accounts for 27%.
Within this region, Ecuador is an upper-middle-income Latin American country [3] with a population of roughly 17.5 million inhabitants, distributed in 221 cantons grouped in 24 provinces [4]. Waste generation has experienced significant
growth in recent years. The Ecuadorian per capita waste generation in 2017, in urban areas, reached 0.86kg/day, a sharp
increase compared to 2015, when it was 0.58kg/day [5]. The Ministry of Environment and Water alongside municipal
governments, (GADs in Spanish) share responsibilities on promoting and enforcing waste management practices such
as separation at source, recycling and final disposal.
Similar to other LAC countries, Ecuador faces difficulties in avoiding recyclable material ending up in final disposal sites.
Only 4% of the waste generated gets recycled [6], and this is achieved mainly thanks to waste pickers, locally known as
recyclers [7] that live off of collecting, preprocessing, commercializing and/or transforming recyclable waste. From an
environmental and economic perspective, the work performed by recyclers contributes to relieving the pressure on final
disposal sites, extending their lifespan, and reducing the need to exploit virgin materials [8]. In light of these contributions, current legislation entitles GADs to support the formalization, association, strengthening and training of recyclers
as means for social, technical and economic development [9]. Despite their significant contributions to municipal waste
management, recyclers face tough working conditions, discrimination, poverty, and a lack of access to social security
programs [10]. For instance, only 10% of recyclers in Ecuador have access to social security, and 49% report having
experienced aggressions due to their activities [11].
A major Ecuadorian canton, Cuenca, is nationwide recognized as a referent in terms of waste management, which
involves the work of a municipal cleaning company and, regarding recycling, the active participation of an important
number of recyclers. In this context, the case study of this pilot is the recycling system of Cuenca. This Andean canton is
located in the Azuay province and its current population stands at 636.996 inhabitants, making it the third most populated canton in Ecuador (Figure 1). The municipal cleaning company, EMAC EP, created in December 1998, is responsible
for waste management, and as part of its activities, it provides differentiated waste collection across Cuenca covering
all urban areas and parish centers in rural zones [12]. This process entails collecting black bags, destined for mixed
waste (excluding hazardous and special waste), and blue bags for recyclable materials.

Figure 1: Location of the canton of Cuenca in Ecuador
Informal recycling is also present in the waste management system of Cuenca. According to EMAC EP [8] there are
around 600 identified recyclers who are part of a recycling system operating across the canton, mainly concentrated in
urban areas and only in specific rural points. The vast majority of recyclers (80%) are women [8]. On average, in 2018,
a recycler in Cuenca perceived an income of $76,16, working 23 hours a week [13]. For the same year the Ecuadorian
government established the minimum wage at $386; this situation depicts the difficulties recyclers experience [13].
Although all recyclers work under informal conditions, EMAC EP performs a registration process to legalize their activities. For this, they need to comply with different requirements detailed in the local regulation, such as working in specific
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collection routes without the aid of motorized vehicles and taking a 16-hour annual training course, and preferably be
part of a recyclers association. The registration is valid for one year. During 2019, there were 266 registered recyclers,
from which 66,54% are members of eight different recyclers associations and 33,46% work as non-associated.Previous
field work revealed that a number of non-registered recyclers are not willing to register in EMAC EP as this process is
perceived as a restriction of their work since they operate in different zones without specified collection routes, frequencies or schedules
Recyclers’ work consists essentially of collection and preprocessing activities, performed under two different modalities; mixed and informal recycling. In the mixed modality, recyclers perform their activities in storage facilities, mainly processing recyclables collected and delivered by EMAC EP. In the Informal modality, recyclers collect recyclables
across the city from bags, containers, households, and streets.
Given this context, while testing the SLCA methodology, this pilot aims at assessing the positive and negative social
impacts, derived from the collection, transportation, sorting, and commercialization of one tonne of recyclable waste
disposed of in the streets and handled by recyclers of Cuenca. The timeframe under analysis is the year 2019. This pilot
will contribute to two key aspects. First, it will provide feedback on how well the SLCA methodology assesses social
impacts, considering that the system under analysis has a significant informal component and focuses on providing a
service rather than a product. Second, this pilot intends to support decision and policy-making processes to improve the
current recycling system, with special focus on the socio-economic conditions of the recyclers of Cuenca.

2. GOAL AND SCOPE
2.1. Goal definition
The SLCA pilot’s goal is to assess the potential social impact of recyclers activities such as collection, transportation,
pre-processing, and commercialization of one tonne of recyclable waste disposed of in the streets of Cuenca during
2019. This study uses a “cradle to gate” perspective and aims at assessing both social performance, social risk and
social hotspots. The social performance relates to the behaviour, outcomes, or externalities of the recycling system’s
activities or practices on the stakeholders. Social risk shows the adverse social effects that would probably occur due
to the activities of the recycling system on the stakeholders, while social hotspots allow the results to be made visible
through unitary processes located within each of the stages of the system.

2.2 Scope definition
2.2.1. Functional unit description and reference flow
This FU is used for comparing the social performance of the mixed and informal recycling modalities present in the
recycling system. Typically, the FU definition entails identifying functionality, and duration of function or utility. The recycling system’s functionality, defined as “preventing recyclables from reaching final disposal sites” is translated into
mass as “1 ton of mixed recyclable waste”. The mixed recyclable waste under consideration is disposed of in the streets
of Cuenca and generated mostly at household level. Regarding duration of function or utility, the criterion of the time
invested by recyclers to collect, preprocess and commercialize recyclables is used.
The reference flow is established as the linear relationship between the working hours invested for collecting one tonne
of mixed recyclable waste by recyclers operating under the mixed and informal modalities.

2.2.2. Recycling system and System boundaries
The activities involving the complete recycling system of Cuenca start with waste generation at household level; dwell-
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ers take out waste bags to metallic racks following schedules established by EMAC EP. According to local regulations,
non-recyclable waste must be placed in black bags, recyclable waste in blue bags, and hazardous waste in red bags.
These waste bags placed for collection dictate the dynamics of the recycling system of Cuenca. Unfortunately, most
households dispose of their waste incorrectly, since recyclables are often mixed with non-recyclables, and the use of
blue bags is far from being a common practice. It is also frequent to find different materials piled up on the sidewalks
or near house entrances without proper separation.
EMAC EP establishes the collection schedules according to an eight-zone division: seven of them for urban areas and
one for rural areas. While the black bags collected by EMAC are directly sent to the Pichacay landfill, blue bags are
delivered to two warehouses operated by two recyclers’ associations that have agreements with EMAC EP: El Chorro
(located near the Pichacay landfill) and ARUC (in the industrial park of Cuenca). Once the recyclables arrive at these associations’ warehouses, recyclers perform a thorough preprocessing, including material selection, cleaning, weighing,
and packaging. After this, materials are ready for commercialization, and each association transports their materials to
intermediaries located in different sectors of Cuenca or sell them directly at their warehouses. Additionally, the ARUC
association, apart from receiving material from EMAC EP, buys recyclables from association members that do not work
at the warehouse and from other recyclers. This component of the system, (that receives material from EMAC EP and
buys from recyclers on the streets) is called Mixed recycling modality (MRM).
A second modality denominated Informal recycling modality (IRM), integrates recyclers that collect items across the
city for ensuing sale. These materials are retrieved directly from containers, blue or black bags placed outside households, sidewalks, and streets, company buildings or public institutions generally before collection by EMAC EP’s trucks.
In IRM, recyclers operate in specific zones reduced to a few blocks, i.e., specific collection routes, and transport themselves walking while carrying the collected materials using bags or non-motorized vehicles such as tricycles or carts
[14]; however, there are a few individuals with pick-up trucks for this activity.
People working in IRM are independent workers, i.e non-associated and associated recyclers belonging to the associations AREV, ARUC, El Chorro, Feria Libre, Centro Histórico-San Alfonso, Cristo Rey, and Nuevos Horizontes. Lacking
collective storage facilities, added to scattered collection routes, led the recyclers working under this modality to store
materials in individually-rented spaces and even in their houses before the commercialization stage. The storage time
varies from recycler to recycler, depending on material availability, preprocessing time, or distance to the intermediaries’
facilities. In other cases, recyclers daily transport and sell the materials collected during their working hours.
Regardless of the modality, recyclers do not have a salary, and their income relies entirely on the amount of materials
preprocessed and sold. Besides recyclers, there are scrap dealers who gather and purchase recyclables directly from
consumers and later sell them to local or external intermediaries. These workers, however, operate in Cuenca only
during certain seasons.
The work of intermediaries represents the last step of the local component of the recyclables’ value chain. These individuals or companies (varying in size and reach) buy materials preprocessed by recyclers, associations, and scrap
dealers. Although the Ministry of Environment and Water regulates the price of the recyclables, it can change depending
on market conditions and the quality of the materials. As a result, intermediaries do not have uniform prices, and it is
unlikely to find two intermediaries buying materials at the same price.
Like recyclers, intermediaries’ facilities are scattered across the city, typically, the smaller ones are near to centric areas,
while bigger ones are situated in the outskirts. After purchasing recyclables, intermediaries sell them to bigger intermediaries or to recycling companies that operate in other cities like Quito or Guayaquil. Figure 2 presents a flow chart of
the processes involved in the recycling system of Cuenca

Pilot projects on Guidelines for Social Life Cycle Assessment of Products and Organizations 2022

79

WASTE GENERATION

Ofﬁcial blue
bags for
reciclables
Ofﬁcial black
bags for mixed
waste
Unpacked
recyclables in
streets
Recyclables
from different
sources (e.g.
institution)

COLLECTION, SORTING AND TRANSPORTATION OF RECYCLABLES

Collection and
transportation
EMAC

Storage
Recyclers: EL CHORRO
& ARUC

Collection and
preprocessing
RECYCLERS

Collection and
preprocessing
RECYCLERS

Transportation
Recyclers: EL CHORRO
& ARUC

Trasportation
RECYCLERS

Trasportation
RECYCLERS

Collection and
trasportation
SCRAP DEALERS

COLOR LEGEND:

Preprocessing
Recyclers: EL CHORRO
& ARUC

System boudary

END PROCESSING

Commercialization
to intermediaries

Storage
RECYCLERS

Preprocessing
RECYCLERS

Trasportation
RECYCLERS

Process at facilities
INTERMEDIARIES

Commercialization
to bigger companies
INTERMEDIARIES

Commercialization
SCRAP DEALERS

Mixed recycling

Informal recycling

Process excluded from system boundary

Figure 2: Unit processes of the recycling system in Cuenca and system boundary
For defining the system boundary, the social significance criteria was used focusing on the processes with more potential for social concern and the social context [15]. In recycling systems, according to Aparcana and Salhofer [10], the
processes involving the participation of recyclers present the majority of social problems such as inadequate working
conditions, which result in health risks and affections to quality of life. Thus, both MRM and IRM are included in this
study.
Waste generation at household level, actions involving scrap dealers as well as end-processes performed by intermediaries and recycling companies (or other, bigger intermediaries) that operate beyond the geographical limits of Cuenca
are not assessed due to data unavailability. Regarding local intermediaries, they are crucial since their activities are key
for the dynamics of the recycling system. However, previous attempts to approach them since 2017 by the project team
were unsuccessful for collecting information. Currently only a reduced number of documents provide some details on
these stakeholders. This situation led to excluding intermediaries from the assessment. EMAC EP’s processes of collection and delivery of blue bags to associations’ warehouses are excluded since they represent only a small fraction of
the company’s services.

2.2.3. Activity variable
For assessing the recycling system of Cuenca, the Activity variables (AVs) selected is worker-hours , defined
as the number of hours a recycler invests in completing a process during a typical recycling month. The
selected AV assesses the time recyclers spend in the following unit processes:
3

3
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•

Collection: entails collection activities as such and initial preprocessing of materials, i.e. compaction, cleaning,
etc.

•

Transportation: entails moving the recyclables from the collection points to storage sites.

•

Preprocessing: includes preprocessing activities such as classification, shredding, packaging, and storage of
materials.

•

Commercialization: activities of transportation to commercialization sites (intermediaries facilities) and the
transaction as such.

The value-added AV in each recycling process is not used in the study. Although the service adds value in each unit process, low value-added
in this case does not imply that the specific stage or process does not contribute significantly.
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2.2.4. Stakeholder categories
In accordance with the established system boundaries, the stakeholder categories defined to be assessed were “workers” and “local community”. The stakeholder workers entail the associated and non-associated recyclers working in
Cuenca, operating in MRM and IRM. From the estimated 600 recyclers working in Cuenca [8], during 2019, there were
171 authorized associated recyclers adhered to eight associations: AREV (6 members), ARUC (14 members), Centro
Historico-San Alfonso (18), Cristo Rey (43 members), El Chorro (12 members), Feria Libre (21 members), Nuevos Horizontes (51 members) and Pichacay (6 members); the remaining 89 recyclers operated independently as non-associated [16].
For its part, the local community is assessed as it is often analysed in studies related to recycling activities [17]. Within
this study, the local community is represented by people living in the areas where the recycling activities are performed,
entailing household dwellers, institutions, and communities near storage facilities. Since recyclers live and work in different neighbourhoods of Cuenca, there is no defined community, so in this it is made up of the canton’s inhabitants.

2.2.5. Social Impact Assessment Approach of the Study
Given the goal of the pilot, the social performance, social risk and social hotspots assessment is executed.
The appropriate impact assessment corresponds to the Reference Scale Approach or Type 1. To apply this
approach, it is necessary to establish reference scales (RSs), which are established during the Inventory phase
and represent a crucial step for organizing data collection and for implementing the impact assessment.
Depending on each inventory indicator, RSs are developed for each indicator selected considering contextdependent performance reference points (PRPs) based on international standards, local regulations, expert
knowledge or parts of a distribution.

2.2.6. Impact subcategories and indicators
This study selects and analyses 19 impact subcategories proposed in the SLCA guidelines, 12 for the stakeholder
“workers” and 7 for “local community” (See Table 1). Next, inventory indicators for each impact subcategory were prioritized (i.e., identified and selected), considering the SLCA methodological sheets 2013 and 2020, leading to a total
of 52 indicators. Several of these indicators were adapted for a better fit to assess this service-providing system that
presents a relevant informal component. Later, during the development of References Scales, the first list of indicators
was refined to avoid duplication of indicators with similar nature. Table 1 presents the subcategories and examples of
inventory indicators used in this study.
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Table 1: Stakeholders category, subcategories, and examples of inventory indicators

Stakeholder

Working hours

Workers

Local community

Number of
indicators

Subcategory

Examples of inventory indicators

2

Working hours per week dedicated to the recycling activities

Forced labour

2

Perception of forced labour

Child labour

3

Evidence of children working in the recycling system

Fair salary

4

Income of recyclers

Social benefit/Social security

3

Recyclers affiliated to any type of social security

Health and safety

9

Protective gear provided to recyclers

Forced Labour

1

Documented employment condition (e.g., contracts)

Employment relationship

5

Existence of restrictions to freedom of association

Freedom of association and collective bargaining

1

Social Benefit/Social Security

3

Evidence of incidents of discrimination

Equal opportunities/Discrimination

2

Sexual harassment incidents during recycling activities

Job satisfaction and engagement

1

Job satisfaction

Local Employment

3

Percentage of recyclers residing in Cuenca

Safe and Healthy Living Conditions

2

Actions to minimize the use of hazardous substances

Secure Living Conditions

3

Security complaints derived from recyclers’ actions

Community Engagement

5

Interaction with other stakeholders

1

Evidence of discrimination cases against community members perpetrated by recyclers

1

Evidence of certified environmental management system

1

Evidence of organization or support to community education initiatives

Respect of Indigenous Rights
Access to Material Resources
Access to Immaterial Resources

Total

Training hours of recyclers

52

2.2.7. Data type, and data collection strategies
Data and information are rather scarce and scattered. There have been studies performed by NGOs and universities
mainly documenting aspects such as recyclers socio demographic conditions, organizational characteristics, and economic performance. However, in most cases the available data lack a life-cycle perspective and do not cover all aspects
required for assessing the system considering this pilot’s goal and scope. Thus, assessing social performance requires
collecting primary information covering all the life cycle stages and stakeholders involved through surveys.
On the other hand, assessing social risk requires compiling generic data from different national and international sources such as the Ecuadorian National Information System (SNI), the National Institute for Statistics and Census (INEC),
the Ecuadorian Institute of Social Security (IESS), EMAC-EP, International Labor Organization (ILO), World Economic
Forum (WEF), World Health Organization (WHO) and Human Rights Watch (HRW).

3. SOCIAL LIFE CYCLE INVENTORY
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3.1. Prioritizing unit processes
For allocating efforts during the data collection, a prioritization exercise was performed for selecting unit processes and
inventory indicators over which data collection should be conducted. It was based on empirical literature (1) available
for recycling systems and studies performed in Cuenca. This approach allowed identifying the processes presenting
more social problems which were the ones involving recyclers’ participation. Namely, these processes are collection,
transportation, preprocessing and commercialization of recyclables [10], [13].

3.2. Determining data type, level of resolution and source
The inventory indicators selected were differentiated by aspects such as output type, level of resolution and source.
The output type of the social indicators entail quantitative, qualitative and semiquantitative information. Regarding
level of resolution (see Table 2), there are 21 generic indicators included in the study for assessing social risk which are
collected from secondary sources. This generic information refers to contextual information at country level (Ecuador)
or canton level (Cuenca), and it is not specific to the recycling system. In contrast, there are 52 site specific indicators
collected from primary sources for assessing the social performance of the recycling system. For secondary sources,
technical and statistical reports, datasets, theses, and scientific articles were used, while for primary sources three
different surveys were applied.
Table 2: Number of indicators by Level of resolution

Level of resolution of indicators
Stakeholder

Number of Generic
indicators

Number of Site
specific indicators

Total indicators

Workers

9

36

45

Working hours

0

2

2

Forced labour

3

2

5

Child labour

0

3

3

Fair salary

1

4

5

Social benefit/Social security

1

3

4

Health and safety

0

9

9

Forced Labour

2

1

3

Employment relationship

1

5

6

Freedom of association and collective bargaining

0

1

1

Social Benefit/Social Security

1

3

4

Equal opportunities/Discrimination

0

2

2

Job satisfaction and engagement

0

1

1

Local community

12

16

28

Local Employment

2

3

5

Safe and Healthy Living Conditions

3

2

5

Secure Living Conditions

3

3

6

Community Engagement

0

5

5

Respect of Indigenous Rights

0

1

1
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Level of resolution of indicators
Stakeholder

Number of Generic
indicators

Number of Site
specific indicators

Total indicators

Access to Material Resources

2

1

3

Access to Immaterial Resources

2

1

3

Total

21

52

73

3.3. Developing reference scales
Using the Type 1 SLCIA approach implies defining reference scales for each inventory indicator. This step is crucial to
establishing the data necessary to calculate the indicators, guiding the data collection process, and achieving consistency between the collected data and the impact assessment.
Reference scales for assessing social performance were developed considering three main steps. First, a five-level ascending scale was established, ranging from worse to best social performance. Second, the development of reference
scales required using different PRPs and the most used ones in this study were based on specific norms, comparisons
within the sector under study, parts of a distribution, expert knowledge, and aggregation of reference information or
combinations.
Finally, to quantify the results, most reference scales are represented by linear scores ranging from -2 to +2. Where
(-2) represents a starkly below compliance level, zero (0) indicates compliance with local and international laws/ basic
societal expectations/practices in the sector, and the top level (+2) corresponds to an ideal performance. However, in
specific indicators, the reference scale ranges from -2 to 0 since the neutral point corresponds with the compliance
with local law and basic societal expectations, while others present reference scales from 0 to +2, indicating that social
performance could not be worse below the neutral point. Further examples are presented in Table 3.
The process described above is also applied for developing reference scales for assessing the social risk associated
with the recycling system. In this case, a five-level descending reference scale is used, with a scoring system ranging
from 0 to 4, where 4 represents a very high risk and 0 no risk. Following the development of reference scales, the performance indicators and their unit of measurement were established to guide for developing the instruments (i.e., survey)
for collecting site specific and generic data (see examples in Table 4).
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Table 3: References scales examples to assess social performance
Description of reference scales

Stakeholder

Social performance

Worker

Local
community

Subcategory

Fair
Salary

Community
engagement

Types of Types of perforInventory
references mance reference Score
indicator
scales
points

Based on
specific norms,
Ascending practies. Based
income of
reference on comparisons
recyclers
scale
with the sector
average/median
or distribuition

Existencies of
policies
on community
engagement

Based on
conbination of
Ascending
expert knowlreference
edge and even
scale
portion of a
distribuition

Description of performance reference point

-2

The income is below median of salary distribution of
the recyclers with wage less than 394 in Ecuador

-1

The income is above median of salary distribution of
the recyclers with wage less than 394 in Ecuador)

0

The income compliance with local law (Minimum
wage of USD 394 established in Ecuador)

+1

The income is below median of salary distribution of
the recyclers with wage greater than 394 in Ecuador

+2

The income is above median of salary distribution of
the recyclers with wage greater than 394 in Ecuador

-2

None of the associations nor EMAC have and enforce
policies on community

-1

Less than 25% of the organizations have policies on
community engagement and enforce them but EMAC
does not

0

EMAC EP has policies on community engagement

+1

Less than 50% of the associations and EMAC
have-policies on community engagement

+2

More than 50% of the associations and EMAC have
policies on community engagement

Table 4: References scales examples to assess social risk
Description of reference scales

Stakeholder

Social performance

Worker

Local
community

Subcategory

Health and
safety

Types of Types of perforInventory
references mance reference Score
indicator
scales
points (PRPs)

Occupational
accident rate
by country

Burden of disSafe and
ease: ambient
Healthy Living air pollution
Conditions
attributable
DALYs

Descending
reference
scale

Based on part of
distribution

Descending Based on part of
reference a distribuition
scale

Description of performance reference point

4

Very high risk (rate by 100000 workers with social security is more than 600)

3

High risk (rate by 100000 workers with social security is from 400 to 600)

2

No risk (rate by 100000 workers with social security is 0

1

Low risk (rate by 100000 workers with social security is from 0 to 200)

0

No risk (rate by 100000 workers with social security is 0

4

Very high risk (ambient air pollution attributable DALYs per 100000 population is more than 600)

3

High risk (ambient air pollution attributable DALYs per 100000 population is
from 400-600)

2

Medium risk (ambient air pollution attributable DALYs per 100000 population
is from 200 to 400)

1

Low risk (ambient air pollution attributable DALYs per 100000 population
less than 200)

0

No risk (ambient air pollution attributable DALYs per 100000 population is
equal to zero)
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3.5. Data collection
3.5.1. Secondary data
As mentioned in the Goal and Scope section, an extensive literature review was conducted to collect secondary data.
This process implied reviewing documents such as theses and reports conducted at least since 2010, though most of
the useful documentation was presented in studies conducted from 2016 onwards. A matrix to collect secondary data
on the 26 inventory indicators (used to assess social risk) was constructed and included aspects such as geographical
units (Ecuador or canton of Cuenca), year, source, and data quality.
Regarding data quality, all secondary data collected were assessed through a Pedigree matrix considering five parameters: reliability of the source(s), completeness, and temporal, geographical and further technical conformance. Each
parameter was assessed with scores from 1 to 5, where 1 indicates a higher data quality and reliability and 5 implies
lower data quality and no reliable data. This data quality assessment presented an average score of 2.57; where geographical (4.54) and further technical conformance (3.81) were the parameters depicting the lower data quality since
the information is related to a national or cantonal level rather than specific to the recycling system (see Table 5).
Table 5: Secondary data and data quality

3.5.2. Primary data collection
All site specific indicators were collected via primary data due to the limited availability or access to specific, compatible, high-quality, and life-cycle-based data. Collecting primary data entailed developing, designing, and implementing
specific surveys directed to recyclers (code name SLCA-recyclers), representatives of recyclers associations (SLCA-associations), and EMAC EP (SLCA-EMAC). The questionnaires were validated by the research team and EMAC EP experts. Then, a pilot testing was carried out on four recyclers working in MRM and IRM.
A sample design was developed to apply the SLCA-recyclers survey since the observation unit was 260 recyclers registered by EMAC EP; specific contact data were provided by the NGO Alianza en el Desarrollo which has provided support
to recyclers over the last 20 years.
According to the recycling system features, a stratified sampling with proportional allocation was used, resulting in a
sample size of 163 recyclers with a 95% confidence interval and 5% sampling error, with a systematic random selection
of elements. Sampling was not necessary for associations’ representatives and EMAC EP, given their small population
size of eight and one, respectively. The data collection process was carried out from December 2020 through February
2021, via face-to-face, phone, and video-call surveys. Face to face interviews considered biosecurity measures to protect interviewers and respondents’ health due to the COVID-19 pandemic.
The first pilot experience indicated that the survey’s length could be a factor for recyclers to decline answering it, so it
was decided to provide each recycler with a $5 reward to motivate their participation. This strategy allowed recognizing
the time they provided for the survey since most of them stopped working while taking it. Despite the economic reward,
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there were several cases of recyclers declining to answer the survey. Therefore, the effective sample (106 recyclers)
represented 65% of the planned sample (163 recyclers) (see Table 6). This situation made it impossible to extrapolate
the results to the entire recycler population. Hence, all results interpretations are referred to the recyclers effectively
surveyed.
Table 6: Sample description

Modality

Unit of observation
(number of registered
recyclers)

Percentage

Planned sample

Effective Sample

MRM

19

10%

16

12

ARUC*

6

30%

6

2

El Chorro

13

70%

7

10

IRM

247

90%

147

94

Non- associated

89

38%

56

48

Asociados

158

62%

91

46

AREV

6

4%

4

2

Centro Histórico

18

12%

11

13

Cristo Rey

45

30%

27

12

Feria Libre

21

14%

13

2

Nuevos Horizontes

51

35%

32

13

Pichacay

6

4%

4

1

ARUC**

11

3

3

Total

266

163

106

100%

Note: *Corresponds to recyclers working in associations’ warehouses
** Corresponds to recyclers collecting recyclables across the city

3.6. Limitations and restrictions
The first limitation was the lack of accessible, updated and life-cycle based data on the recycling system; addressing
this situation implied developing an extensive questionnaire for recyclers. The second limitation was that the optimal
procedure for analysing the “local community” stakeholder, would be to collect information directly from them. However,
as defined in the goal and scope section, this stakeholder is impersonated by people living in the areas where recycling
activities are performed. Thus, data on this stakeholder was collected through the surveys applied to recyclers, associations’ representatives, and EMAC EP, which interact with the local community on a daily basis.
The development of RSs also presented different limitations. Since there are no previous studies applying this approach
in a context similar to the recycling system, in some cases there were neither values of PRPs to consider as a reference.
As a result, several indicators used PRPs of the type “comparisons with the sector average/median or distribution” instead of specific values related to practices, best practices, norms or socio-economic contexts.
On a final note, the COVID-19 pandemic presented different logistics challenges along the data collection process since
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different mobility and gathering restrictions were enforced to prevent the spread of the disease.

4. SOCIAL LIFE CYCLE IMPACT ASSESSMENT
4.1. Social performance in the recycling system in Cuenca
The following sections detail the results of social performance in the recycling system in Cuenca for the workers and
local community stakeholder’s category.

4.1.1. Stakeholder category: Workers
The results of the impact evaluation of workers are divided into 12 subcategories and 36 inventory indicators. The
social performance for each recycling modality is described below, where MRM and IRM represent 15% and 85% of
the effective surveys. The overall impact of the recycling system is represented by the weighted sum of the results of
the two modalities, and it is mainly attributed to IRM due to its higher number of recyclers. The summary of results is
detailed in Table 7.
Table 7: Social performance of the worker stakeholder

Subcategory
Working hours

Forced labour

Child Labour

Fair Salary

Social Benefit/
Social Security

88

ID

Indicator

MRM

IRM

Overall
System

W1

Working hours per week dedicated to the recycling activities

1

-2

-1

W2

Evidence of recyclers working more than 52 hours per week

0

-1

-1

FL1

Perception of forced labour

-1

-1

-1

FL2

Perception of freedom to terminate the recycling job

-1

-1

-1

C1

Evidence of children working in the recycling system

0

-2

-2

C2

Exposure of working children to significant risks of accidents
during recycling activities

0

-2

-2

C3

Existence of measures to eradicate child labour

2

2

2

FS1

Income of recyclers

-2

-1

-2

FS2

Recyclers with incomes above the minimum wage by law

-2

-2

-2

FS3

Wages perceived by recyclers meet their needs

-2

-2

-2

FS4

Equity of incomes by gender

0

1

1

SB1

Recyclers affiliated to any type of social security

-2

-2

-2

SB2

Support provided to recyclers

1

1

1

SB3

Nursery available for recyclers’ children

-2

-2

-2
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Subcategory
Health and safety

ID

Indicator

MRM

IRM

Overall
System

H1

Protective gear provided to recyclers

0

-1

-1

H2

Use of protective gear during recycling activities

1

-1

0

H3

Access to sanitation facilities for recyclers during their activities

2

-2

-1

H4

Existence of accidents or injuries during recycling activities for
each 10 recyclers

-1

-2

-2

H5

Recyclers reporting health impacts due to harmful substances
or working environment

-1

H6

Absenteeism days due to injuries or accidents

0

-2

-2

H7

Existence of health and safety protocols or procedures within
the recycling system

-2

-1

-1

H8

Regular health checks for recyclers

0

0

0

H9

Average training hours on health and safety

0

0

0

ER1

Documented employment condition (e.g., contracts)

-2

-2

-2

Existence of restrictions to freedom of association

0

0

0

Percentage of recyclers registered within an association

2

0

0

F3

Existence of restrictions to Collective bargaining

2

2

2

F4

Participation of recyclers’ associations in planning activities
related to the recycling system

2

2

2

F5

Recyclers have the right to strike

0

0

0

T1

Training hours of recyclers

-2

-1

-1

E1

Evidence of incidents of discrimination

-1

-2

-2

E2

Knowledge on systems or processes for reporting cases of
discrimination

-2

-2

-2

E3

Reported cases of discrimination

-2

-2

-2

Sexual Harassment

S1

Sexual harassment incidents during recycling activities

-1

-1

-1

S2

Sexual harassment incidents reported by recyclers

-2

-2

-2

Job satisfaction
and engagement

J1

Job satisfaction

-2

0

0

Employment
relationship

Freedom of Asso- F1
ciation and Collective Bargaining
F2

Training and
education
Equal opportunities/Discrimination

-1

-1
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-2
Starkly below
compliance level

-1

0

+1

+2

Slightly below
compliance level

Compliance with local
and international laws/
Basic societal expectation/Practices in the
sector

Beyond compliance / Basic societal expectation

Ideal performance

Working hours
In Ecuador, the working hour is regulated by the Organic Labor Code. A range of 40 hours and up to 12 overtime hours
is established, for a total of 52 maximum hours allowed per week. The first indicator “hours per week dedicated to the
recycling activities” presents a beyond compliance level performance for MRM where 73% of its member’s report working within the range allowed by law and there are no reported cases that work more than 52 hours a week in compliance
with local laws.
In the case of the IRM, the indicator shows a starkly below compliance level, because only 17% of recyclers work within
the established range. The remaining 73%, work less than 30 hours per week, either because it is not their main activity
or because it is conditioned to the established routes and collection times and the last 10% work above the 52 hours
allowed, which is slightly below the compliance level.
Forced labour
Within this subcategory, all indicators are slightly below the compliance level. According to the national law, all workers
are free to dedicate their effort to the work and without the existence of limitations to abandon the activity. In the case
of MRM, 16.67% of its members feel forced to work and 41.67% report the existence of limitations to leave the activity.
In the case of IRM, 2.67% of the recyclers feel forced to work and 27.67% report limitations to leave work. However, the
perception of being limited, is mainly linked to the informality of the recycler and economic dependence on the activity,
rather than to the recycling system itself.
Child labour
In Ecuador, child labor of any kind is prohibited for those under 15 years of age. However, according to official statistics,
Ecuador reports 8% of child labor in 2019. The evaluation in this subcategory is in compliance with the law for the MRM
system, where all recyclers who have minor children report that there are no records of child laborers in recycling. activities. On the other hand, the IRM is markedly below the level of compliance, since 37.78% of households with minors
indicate that their children help them in the activity, giving a total of 31 cases. These minors work an average of 205
hours/year exposed to significant risks of accidents (for example, night work, contact with dangerous substances, high
probability of accidents).
Likewise, an ideal performance is found in the existence and application of specific regulations to eradicate child labor
in the recycling system. For its part, the EMAC Recyclers Department promotes training with the “National Directorate
of Specialized Police for Children and Adolescents (Dinapen)” on the labor exploitation of minors and the sanctions to
which they are exposed in case they work in waste management activities. Too, control operations have been carried
out to prevent child labor by the control entity.
Fair salary
Fair Salary is one of the subcategories with the highest number of indicators performing -2. In 2019, the minimum
salary in Ecuador was established at USD 394 per month (168 hours/month), income well above the recycler’s mean
that reported an average of 106.67 USD/month for MRM and 154.09 USD/month for IRM. From the total number of recyclers, only 10% of each modality reported that their income was equal to or greater than the minimum salary. Finally,
in terms of the gender pay gap, the average hourly income between men and women was compared, reflecting that the
MRM performs according to the basic societal expectations with an income up to 31% in favor of women. While in IRM
the gap is smaller, performing beyond compliance levels with a value of 4% in favor of men.
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Social Benefit/Social Security
The social benefits subcategory refers to non-monetary labour compensation that a worker can access. In the case
of Ecuador, social security is a right of every employee in a dependency relationship or self-employed who joins the
service. The assessment about any kind of affiliation shows a performance starkly below compliance level. Less than
10% of the respondents from both modalities have a type of social security and, in no case is it a benefit of the system,
if not, an individual contract.
On the other hand, the assessment of support from external entities (e.g., provision of food, health care, clothing),
shows that 30% to 40% of recyclers from both modalities receive at least one type of support, which represents a beyond compliance measurement. However, when asking recyclers in charge of children under five years of age if they had
free childcare services, only 5.26% confirmed. This result is starkly below the compliance level.
Health and safety
To determine the level of compliance of the first indicators of the subcategory, recyclers were consulted if they have
received at least one element of protection, at least once a year. The MRM modality is according to the basic societal
expectation, since 50% answered yes, in the same way, 66% reported the use of the basic elements of personal protection (mask, gloves, cap, hat, work shoes, overalls, or vest) during their work. On the other hand, IRM modality, the results
are slightly below the compliance level. Only 37.23% have received protective equipment, and only 26% use it over their
activities.
About the access to sanitary facilities during the exercise of the recycling activity, the results showed that the MRM
modality has an ideal performance since 90% of the recyclers answered affirmatively, unlike the IRM where less than
20% of recyclers have access to these facilities, what is a starkly below compliance level.
On the other hand, when inquiring about work-related events where injuries, illnesses (regardless of severity), or fatalities could have occurred, recyclers reported an average of 6 (MRM) and 38 (IRM) accidents or injuries for every 10
injured recyclers during 2019. In addition, these incidents have resulted in average unpaid absenteeism of 7 days (MRM)
and 29.2 days (IRM) per year, with results being slightly below compliance level. Additionally, 41.67% (MRM) and 42.55%
(IRM) indicate that their work environment affected their health due to exposure to different factors such as dust or
gases, intense cold or heat, dangerous instruments, excessive noise, etc.
Also, results about the existence of health and safety protocols or procedures within the recycling system, shows that
MRM reported none of the associations nor EMAC have occupational health and safety policies, or protocols aimed
at recyclers, while IRM workers indicated that less than 25% of the associations have occupational health and safety
policies or protocols aimed at recyclers, but EMAC does not.
The final indicators have a greater agreement with the basic societal expectation and practices in the sector. Both modalities have at least 2 medical check-ups per year and also receive 4 to 6 hours of training on health and safety issues
Employment relationship
In this subcategory, both modalities present a performance starkly below compliance levels because recyclers do not
have employment contracts or agreements to perform recycling activities.
Freedom of association and collective bargaining
In this subcategory, results compliance with basic social expectations and practices in the sector. Recyclers do not
perceive restrictions to organize with other recyclers, the associations admit new members, but recyclers have to meet
internal requirements to be admitted. Even so, when inquiring if these are part of an association, only MRM presents an
ideal performance, since 100% of those surveyed are associated, in contrast to the 48.7% of IRM.
Collective bargaining, for its part, presents different ideal performances. Only 3.77% (IRM) of recyclers report having
incidents. In addition, all MRM respondents report having been invited, with voice and vote, to planning spaces on issues
related to recycling, compared to 66.67% of IRM. Finally, recyclers recognize their right to strike. They also perceive that
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they can organize, paralyze their activities and generate protests to improve their working conditions in compliance with
local and international laws.
Training and education
Regarding the training and education process related to the activity, Recyclers report a training process by EMAC before
starting their activities, but only 8.33% (MRM) and 23.77% (IRM) received at least 8 hours of training during 2019.
Equal opportunities/Discrimination
This subcategory performs starkly below compliance level. 33% of MRM and 50.94% of IRM reports cases of discrimination because of their condition of poverty or work status. In addition, less than 20% of both modalities are aware of
the support or complaint processes in the event of episodes of discrimination. Of the total cases in 2019, only 8 cases
were reported to EMAC, without reaching any other competent institution.
Sexual Harassment
Unfortunately, incidents of sexual harassment are also present in the recycling system. During 2019, a total of 43 cases
of sexual incidents (4 MRM and 39 MRI) were reported. Of these cases, only 7% were reported to the relevant institutions, that is, less than 10% of recyclers, from both systems, being an indicator starkly below the level of compliance. It
is worth mentioning that the recycling system is characterized by its majority female participation (84%). Likewise, the
directors of waste pickers’ associations are mostly women (85%), and the average age is 52.47 years.
Job satisfaction
The perception of job satisfaction varies between the modality evaluated. The MRM performs starkly below compliance
level, the 18.18% of recyclers satisfied with their work, while the IRM modality reports 50.54% of satisfaction, with a
result in accordance with basic social expectations.

4.1.2. Stakeholder category: Local community
The social performance of the local community is measured through seven subcategories and 16 inventory indicators,
presented in Table 8. The social performance over this stakeholder is presented for the entire recycling system regardless of the modality as there were no significant differences between them).
Table 8: Social performance on the local community stakeholder

Subcategory

Local Employment

Safe and Healthy Living Conditions

Secure Living Conditions

92

Indicators

Overall system

Percentage of recyclers residing in Cuenca

2

Direct job creation derived recycling system

2

Business and employment opportunities

0

Existence of disasters and/or pollution incidents caused by recyclers

-1

Actions to minimize the use of hazardous substances

1

Evidence of casualties and injuries due to recycling activities

0

Security complaints derived from recyclers’ actions

-2

Actions to promote secure local living conditions for community members

1
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Subcategory

Indicators

Overall system

Interaction with other stakeholders

2

Meetings with community stakeholders

2

Actions for community engagement

1

Support for community initiatives

0

Existence of policies on community engagement

0

Respect of indigenous rights

Evidence of discrimination cases against community members perpetrated by
recyclers

0

Access to Material Resources

Evidence of certified environmental management system

-2

Access to Immaterial Resources

Evidence of organization or support to community education initiatives

0

Community Engagement

-2
Starkly below
compliance level

-1

0

+1

+2

Slightly below
compliance level

Compliance with local
and international laws/
Basic societal expectation/Practices in the
sector

Beyond compliance /
Basic societal
expectation

Ideal
performance

Local employment
The first indicator of this subcategory, “Percentage of recyclers residing in Cuenca”, presents an ideal performance according to the developed RS. This score shows that the vast majority (97.17%) of recyclers live within Cuenca, while the
remaining 2.83% of recyclers reside in neighbouring cantons and move to Cuenca only to work. The second indicator,
“Direct job creation”, considers the increase in the number of registered recyclers by EMAC from 2017 until 2019. In this
period a significant increment of 5.88% in the number of registered recyclers was recorded. Thus, this indicator presents
an ideal performance, implying that more people have joined the recycling system. Finally, the indicator “Business employment and opportunities” aimed at identifying additional economic activities performed by recyclers stemming from
recycling activities. Only 4.72% of recyclers report having started additional activities derived from recycling. According
to the RS established for this indicator, this percentage translates into a performance in compliance with the basic societal expectation for recycling activities.
Safe and healthy living conditions
Healthy living conditions for community members is tightly related to how recyclers perform their work. Assessing this
subcategory first required identifying if recyclers were involved in disasters or pollution incidents that could harm the
community or its members. The ideal performance in this case implies that no recyclers were involved in this type of
incident. However, since 46.23% of recyclers received complaints over pollution incidents this indicator performs slightly below the compliance level expected for the recycling system. The use of hazardous substances during recycling
activities and actions to minimize their use is reported by less than 1% of recyclers. As a result, the recycling system
performs beyond the compliance level for activities of this type.
Secure living conditions
Within this subcategory, three indicators were assessed to depict the views of the local community on security issues
involving the recycling system. First, in terms of casualties or injuries due to recycling activities there were no records
of these events that could be attributed to the recycling system. This situation resulted in a performance in compliance
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with the basic societal expectation. The recycling system, however, presents a performance starkly below the compliance level when it comes to security complaints derived from recyclers’ actions. On average, there were four security
complaints for every 10 recyclers during 2019.
On the other hand, the recycling system has a performance beyond compliance with social expectations on actions towards promoting secure living conditions for community members. This performance reflects the existence of actions
for promoting secure living conditions by EMAC EP and around 22% of recyclers.
Community engagement
The assessment on the Community engagement subcategory revealed the recycling system has no scores below the
compliance level with basic societal expectation in none of the five indicators assessed.
In terms of Interaction with other stakeholders, the recycling system achieves an ideal performance since its members
engage with a variety of stakeholders, including NGOs, academia, and public and private entities in regular meetings,
programs or campaigns. In a similar topic, the meetings convening members of the recycling system and community
stakeholders take place, on average, six times during a year. As a result, this last indicator yields also an ideal performance.
A third indicator, actions for community engagement, identifies if the recycling system has performed actions in this
regard. EMAC EP executes different campaigns for community engagement entailing different aspects of waste management. In addition to these actions, half of the recyclers’ associations report performing actions towards community
engagement, such as direct talks with household occupants regarding proper waste separation. In this indicator, the
recycling system presents a social performance beyond the compliance level.
The final two indicators in this subcategory, Support for community initiatives and Existence of policies on community
engagement show a performance in compliance with the basic societal expectation. In the first indicator, this performance is achieved since EMAC EP and less than 20% or recyclers’ associations support community activities, while in
the second one only EMAC EP has specific policies on community engagement.
Respect of indigenous rights
There are no reports on discrimination against indigenous and peasant communities perpetrated by recyclers, which
complies with the basic societal expectation for the recycling system. However, there is no record of proactive policies
within the recycling system to protect the rights of indigenous and peasant communities. Also, approaches and interactions with these communities are performed only by government entities but not by recyclers’ associations.
Access to material resources
Within this subcategory it was found that none of the recyclers’ associations have an environmental certification to
provide their services. This is especially relevant since handling inorganic waste entails different risks to the community
and the recycling system itself. This situation depicts a performance starkly below the compliance level with basic societal expectations for the recycling system.
Access to immaterial resources
The access to immaterial resources is assessed through the indicator Evidence of organization or support to community education initiatives. Approximately 7% of recyclers declared supporting community education activities; this situation meets the basic societal expectations for the recycling system. Since recyclers do not count on good conditions
as workers, it is difficult for them (as members of the recycling system) to support the community in different aspects.

4.2. Social risk assessment
As mentioned in the SLCA, the data quality assessment revealed that the secondary information for assessing the recycling system had serious issues in two critical aspects: geographical and further technical conformance. Thus, the
social risk assessment is performed to illustrate the behaviour of the recycling system considering the aforementioned
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limitations.
The social risk, or probable adverse impacts that could affect stakeholders in the recycling system, is measured through
21 inventory indicators distributed (nine for workers and twelve for local community) across the subcategories presented in Table 2.
These indicators assess existing social conditions for workers and local communities at country or canton level. Low
social risks are evident, at cantonal level, by comparing living wages against the minimum wage, since the latter covers
86% of the living wage if the worker does not receive additional social benefits. Another low risk aspect, at regional
level, is found around forced labor with a value of 1.3%. The results reveal a medium risk in social conditions for the
stakeholder workers (Figure 4). Different conditions illustrate this situation. At the country level, for instance, there is
partial evidence regarding respect or support to freedom of association and collective bargaining. Also, 71% of workers
in Ecuador perceive an income equal to or greater than the minimum wage, while women participation in the labour
force reaches 54.5%, and the coverage of social security for workers is 43.1%. Also, non-fatal occupational injuries per
100’000 workers with social security ranges from 200 to 400. There is evidence of the country ratifying conventions to
eradicate forced labor, though it is not an objective within the current national planning. A very high social risk is found
regarding the non-poverty wages, since in Ecuador, 19% of workers live in conditions below the poverty line.

Evidence of country respect
or support to freedom of
association and collective
bargaining
4
Social security coverage

Living Wages

3
2
1

Occupational accident
rate by country

Mininum wage by country

0

Women in the labor force
participation rate by country

Non poverty wage by country

Measures taken to the
elimination of forced or
compulsory labour

4. Very high risk

3. High risk

Percentage of forced labour by region

2. Medium risk

1. Low risk

0. No risk

Figure 4: Social risk for workers stakeholder
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Regarding the local community, eight out of the 12 indicators for this stakeholder present a high or very high risk (Figure
5). For example, low levels of public trust of politicians and alleged excessive use of force by security officials were registered during 2019 in Ecuador, thus representing a very high risk for community engagement and secure living conditions, respectively. High social risk is attributed to the low level of transparency of governmental policy making, and the
high level (25%) of income poverty. In the same vein, the country presents low levels of freedom of speech, technology
transfer, and reliability of police services.
Freedom of peaceful
and association
Reliability of police service
State of security and human rights

4

Transparency of government policymaking
Public trust of politicians

3

Evidence of measures for protect
human rights of the indigenous
people

2

Dealing with secure construction
permits

1

Prevalence of racial discrimination

Pollution Co2 level by country

0
Unemployment statistics by country

Burden of disease: ambient air
pollution attributable DALYs
Waste collection coverage

Poverty by country

Percent of population with access to improved
facilities
Population with access to secure water

4. Very high risk

3. High risk

Freedom expression in country of operation
Level of technology transfer

2. Medium risk

1. Low risk

0. No risk

Figure 5: Social risk for local community stakeholder
The recycling system’s social risk offers a different panorama if compared to the social performance. It presents low
risks in aspects where social performance evidenced a negative performance (e.g., Living wages indicators). This is because the information available for assessing social risk focuses on formal environments and hinders the identification
of specific situations in informal sectors. Thus, social risk in this study offered an inaccurate lecture of the probable
adverse effects of the recycling system over the stakeholders analysed.

4.3. Functional unit analysis
During 2019, recyclers working in MRM commercialized 323t of recyclables, from which 78% corresponds to the ARUC
association (6 members) and the remaining 22% to El Chorro (13 members). The reason for this significant volume
difference is that ARUC purchases recyclables from other recyclers; according to its accountability reports, these additional purchases account for around 60% of materials commercialized by ARUC in 2019.The income generated is proportional to the amount of material recovered by each association member. For its part, El Chorro only commercializes
materials recovered from the blue bags delivered by EMAC EP, and the amount sold during 2019 by this association was
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70.43t. Within this association work and income are shared equally among its members. In the case of IRM, the 247
recyclers working in this modality commercialized a total of 2085t, leading to a total of 2408t of recyclables commercialized by the entire recycling system.
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Figure 6: Amount of materials commercialized by the recycling system during 2019
Finally, according to the results of the survey carried out with the recyclers, the following results will be obtained and
have been adjusted to the Functional Unit (one tonne of recycled material). The results are shown in Table 9.
Table 9: Functional unit analysis

Variable

MR.

IRM

Recycling system

Materials commercialized (t / year)

321,7

2084,7

2406,4

Materials commercialized (t /month)

26,8

173,7

200,5

Materials commercialized (t /month/ recycler)

1,4

0,7

0,8

Activity variable (hours / month)

131,5

110,8

113,0

Income ($ / month)

97,4

129,4

125,7

Activity variable (Hours / t)

93,2

157,5

149,9

Gross income ($ / t)

69,1

184,0

166,7

Gross income ($ / hour)

0,7

1,2

1,1

4.4. Site specific Social Hotspot Analysis
This section presents the most time-intensive unit processes identified in the recycling system using the AV work-
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ers-hours. Complimentary to this analysis, a social hotspots map depicts qualitatively the unit processes where different impacts identified in the social performance occur. According to the AV selected (workers-hours), on average, a
recycler working on MRM spends 131.51 hours/month in recycling activities, while one from IRM spends 110.81hours/
month. It was revealed that the most intensive unit processes are collection and preprocessing, and this situation suggests that most of the social problems already presented in the social performance are likely to occur during these unit
processes where recyclers spend around 90% of their time.

Figure 7: Intensity of life cycle process in the recycling system in Cuenca according to variable activity worker hours
Figure 8 depicts the social hotspots occurring by unit processes in the recycling system’s life cycle. This is the result
of a qualitative approach for allocating the different impacts identified in the social performance to the different unit
processes. This process considered the answers provided by recyclers during the survey implementation and complements the analysis with the AV since it could conceal different problems happening in different unit processes.
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Figure 8: Social hotspots: social issues and opportunities in the life cycle stages
Collection activities encompass the most social problems. For instance, five out of every ten recyclers faced social discrimination during 2019, with the majority of these incidents committed by household occupants. The dweller-recycler
interaction is common at this stage; so the prevalence of this problem in this stage is higher than in others. In addition,
49.06% of recyclers claim they are mistreated by household occupants.
Moreover, recyclers report violence events due to conflicts over collection routes with other recyclers. From all surveyed
recyclers, 45.28% indicate they engaged in this type of incidents, while 36.79% acknowledge that the current definition
of collection routes is a crucial aspect yet to be solved within the recycling system. During the collection stage, the lack
of proper waste separation at source is noted as a relevant problem, since an inappropriate separation at source could
lead to injuries or accidents, reduce recyclables’ quality, and increase the time invested in collection activities. According
to 49.06% of recyclers this is an aspect that requires solutions in the short or medium-term.
Problems on health and safety are not exclusive to collection activities but are also present during transportation and
pre-processing. Approximately four out of every ten recyclers indicate having experienced injuries or accidents. From
this number, 80.49% suffered from injuries or accidents during collection, while 29.27% during pre-processing. Within
the three stages previously mentioned, 78.3% of recyclers were affected by ergonomic risks such as extended time
standing upright, constant bending, bad posture, constant pedalling, physical overexertion, and heavy lifting. During
collection and transportation, these risks are derived from the use of different means of transport for recyclables, such
as sacks, bags, wheelbarrows, carts and tricycles. Furthermore, ergonomic problems during pre-processing are also
present, but to a lesser extent.
Access to sanitary facilities is also critical since 67.92% and 33.02% of recyclers cannot access these facilities if needed
during collection and preprocessing activities, respectively. Moreover, adverse weather conditions such as heavy rains,
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or intense cold or heat, is a difficulty for 16.98% of recyclers during the collection and transportation stages. During
preprocessing a concerning point is the concentration of child labour, since 80% of the 31 identified cases happen at
this stage. During transportation activities, 33.96% of recyclers report having difficulties transporting the recyclables
collected. First, recyclers that count on wheeled transport equipment indicate tire damages are recurrent and keeps
them from conducting their activities efficiently. Moreover, recyclers not counting on these equipment experience difficulties regarding the limited amount of materials they can carry, which leads them to spend more time on this activity.
Recyclers’ income is another significant issue present in the commercialization stage. From the recyclers surveyed,
43.23% indicate the commercialization prices of the collected materials are a difficulty due to their instability and the
lack of regulations around them. For recyclers who do no not perform commercialization a similar concern is the inexistence of fixed salaries for their work.
Despite the negative impacts found along the different unit processes, opportunities are evident given the existence of
collaborative work performed by recyclers. Specifically, joint collection, pre-processing (including storage), and commercialization are activities reported by 37.74% of recyclers.

5. INTERPRETATION OF THE RESULTS
In the last stage of the SLCA methodology, the completeness and consistency checks were performed, ensuring all
relevant issues outlined in the Goal and Scope stage were addressed in the inventory and impact assessment stages.
This study assessed the social impacts of the recycling system of Cuenca during 2019, over the workers and local
community stakeholders. Under the lens of the materiality principle, this section presents the interpretation of the main
results with emphasis on the social performance obtained.
The assessment during life cycle stages revealed that collection and preprocessing pose the majority of negative impacts. According to the AV assessment, these activities are also the most time-consuming for recyclers. Most of the
aspects performing below compliance levels or basic societal expectations are related to health and safety due to the
different dynamics recyclers have. The results show that the AV is not enough for providing an integrated panorama
regarding the impacts occurring during the life cycle stages. For example, according to the AV approach, transportation
and commercialization are not as intense as collection or preprocessing. However, these activities present stage-specific concerns, such as those related to fair salary present in commercialization, or to health and safety during transportation.
In several issues, the recycling system of Cuenca presents a social performance starkly below compliance levels, either
considering international or national laws or basic societal expectations. For instance, the average income perceived
by recyclers ($125.71/month) is starkly below the established minimum wage of $394 for 2019. This situation keeps
recyclers from meeting their basic needs. This specific situation is highlighted in a recent study performed in Cuenca
[11], [13], and in a previous report covering economic and social issues on recyclers in three major Ecuadorian cities
[11], [13]. A key element influencing recyclers’ income is the commercialization price of recyclables (reported by 78.3%
of recyclers) due to price differences among intermediaries, which in turn respond to specific dynamics such as their
size and cost structure [18], [19]. Available literature mentions other elements that could affect the recyclers’ income,
such as the availability of transportation means (related with productivity), social recognition [20], and fluctuations on
the amount of recyclable waste (related to separation at source) [10]. According to the results the income perceived by
recyclers varies according to their modality of work. Recyclers working in MRM report lower gross income than those
operating in IRM. This is because in MRM, recyclers heavily depend on the blue bags delivered by EMAC EP and the
amount and quality of recyclables is reduced since these bags are inspected by IRM workers prior to their collection
by EMAC EP. Disparities between MRM and IRM are also present in terms of working hours. Most recyclers in IRM (approximately 73%) work less than 30 hours per week, spending more time in collection activities; while in MRM 73% of
recyclers work between 30 and 52 hours/ week and are mostly engaged in pre-processing activities.
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Vacation days, without considering holidays or mandatory rest, are important for all types of workers to prevent physical
and mental exhaustion [21]. Nevertheless, in the recycling system, few recyclers take vacations and these are not paid.
For most recyclers (88.8%), recycling activities represent their main income source. Hence, if they decide to take a break
from work, they may not have the resources to support themselves or their families during that time. In other words, the
precarious situations recyclers experience for meeting basic needs keep them from taking time off. These precarious
situations are also depicted by food insecurity, since 18.87% of recyclers indicate eating only once or twice a day.
The results also revealed a concerning performance on the health and safety of recyclers because of frequent injuries
and accidents, ergonomic risks and affected health conditions due to the work environment. According to Cruvinel et
al. [22] diseases related to recycling activities include respiratory diseases, intestinal worms, hypertension, prevalence
of musculoskeletal disorders, among others. The intensity of health and safety affections within the recycling system
also varies depending on the modality. IRM presents a higher number of injuries that mainly occur during collection
activities. According to IRM recyclers, several accidents or injuries occur during this process because protective gear
such as gloves hinders them from quickly accessing containers or bags. Hence, recyclers need to take off these implements and select materials unprotected. This is a dangerous practice since waste separation at source in Cuenca is not
optimal and makes recyclers vulnerable to elements such as toilet paper, rotting food, as well as sharps and needles
[23]; the latter provoking cuts, the most frequent type of injury, reported by 70.73% of recyclers in Cuenca and it is also
usual in other Latin American contexts [22]. Recyclers working in MRM present far less injuries since their work mostly
involves preprocessing activities in storage centers, a more controlled environment.
Although recyclers participate in different programs or initiatives that provide them with benefits such as health care
access and food and clothing donations. These do not compensate for not having access to social security and the
benefits by law (e.g access to health or paid retirement). According to recyclers and associations’ representatives,
affiliation to social security has been widely discussed but efforts on this topic have been unsuccessful mostly due to
problems of political instability of government officials. At a national level, along with other relevant requests, recyclers’
affiliation to social security is one of the main demands of the sector [24], [25].
Recyclers in Cuenca, despite their contributions to the environment and the economy [26], are exposed to discrimination, sexual harassment and perceived forced labor, which deepens their vulnerability condition. Unfortunately, this situation is not different from other national contexts, where discrimination against recyclers is also present [27]. According
to ILO [28] discrimination can perpetuate poverty, child labor and social exclusion. Its eradication is indispensable for
poverty reduction and economic development.
The recycling system also presents cases of child labor, which given the nature of the activity, involve different health
and safety risks for minors such as work at night exposure to low temperatures. Despite the existence of actions for
eradicating child labor led by public institutions, these mainly focus on collection activities but results indicate it mostly
happens during pre-processing activities at home or storage spaces. Although helping in work-related activities at home
are seen as a normal practice in Ecuador and other Latin American countries, it is necessary to consider this situation
for further actions towards effectively eradicating child labor in the recycling system.
Among the positive aspects, the training received by recyclers is an opportunity since these spaces could promote the
improvement of their working conditions. At present, different institutions such as EMAC EP, Fundación Alianza, and
local Universities coordinate and execute different training activities for capacity building of recyclers, including topics
such as health and safety, interpersonal relationships, basic computer skills, and leadership. Additionally, the participation of associations’ representatives in spaces related to the recycling system planning is another opportunity for
recyclers to put in the agenda different issues and necessities present along unit processes.
The results on the assessment of the social performance over the local community indicates that 43.75% present a performance beyond compliance levels or societal expectations in aspects related to local employment, safe and healthy
living conditions, secure living conditions, and community engagement. In terms of local employment, the recycling
system creates jobs for community members, although their working conditions are far from optimal as seen in pre-
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vious sections. In the other aforementioned subcategories, these results are influenced by joint and individual actions
taken by recyclers and the cleaning company EMAC EP and are reflected through interactions with the community in
meetings, planning assemblies, or more concrete actions such as campaigns or talks with the community. However, on
community engagement, it is worth mentioning that there is a lack of interaction from members of the private sector,
specifically intermediaries, although they are an essential component of the recycling system.
On the other hand, 18.75% of indicators present values starkly below compliance levels or basic societal expectations.
One of the most alarming situations is illustrated in the secure living conditions subcategory since the local community
perceives recyclers, the most visible members of the recycling system, as agents that bring insecurity and can generate pollution incidents within the community. Another aspect with a suboptimal performance, this time in response to
the existing limitations of recyclers’ associations, is the lack of environmental certifications for performing recycling
activities. Handling inorganic waste entails different risks to the community and recyclers, but the associations’ organizational structure and lack of legal status keep them from obtaining this type of certification that requires them to be
registered as recycling service providers.
Finally, it is important to detail that in the absence of official information, these indicators were raised from the recycler’s
own perspective in his environment, being a limitation of the study and a point on which it is necessary to strengthen
the work.

5.1. Conclusions of the study
This study presented the first life-cycle based social assessment on the recycling system of Cuenca, Ecuador. The SLCA
methodology, through the assessment of social performance and social hotspots, allowed to unveil different impacts
the recycling system has over the workers and local community stakeholders, covering the unit processes of collection,
transportation, preprocessing and commercialization. Despite social risk also being assessed, it provided a misleading
positive performance on the behaviour of the recycling system due to the level of aggregation of the information used
for assessing it (country or canton level, and not specific to the sector).
The main limitations of the study correspond to the impossibility of extrapolating the results to the entire recycling system given the randomness of the sample used (see Life Cycle Inventory stage). Consequently, the results correspond
to the effective sample. Also, further efforts should be put into assessing the local community directly, considering the
scatteredness of the people impersonating this stakeholder.
Results revealed that, especially over the stakeholder workers (recyclers), the recycling system presents several elements with social performance below compliance levels or basic societal expectations. Recyclers operating in both
MRM and IRM face harsh conditions with specificities inherent to each modality. They are affected in critical aspects,
mainly related to working conditions, fair salary, child labor, health and safety, and collective bargaining. Recyclers are
a population group struggling to cover even their basic needs despite the contributions they provide to the city, and to
sustainable waste management.
Addressing these complicated situations requires coordinated and effective actions. Considering that the fair salary is
a key and concerning aspect, a crucial action is the strengthening of organizational structures. This is important since
most (six) of the existing associations mainly serve as means for members to access certain benefits or for purposes
of communication rather than for collective recycling activities as such to benefit their members. Improved organizational structures could help recyclers strengthen their bargaining position with actors of the value chain towards perceiving a higher income. Also, formalization approaches could be explored, such as cooperation agreements between
recyclers’ associations and the local government, or the integration of recyclers into formal collection schemes.
The relationship between the recycling system and the local community exhibits a social performance meeting or
above compliance levels or basic societal expectation. In several cases, EMAC EP represents a crucial element of the
recycling system performing actions of involvement with the local community instead of recyclers. Working towards a
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closer interaction between the recycling system and the local community could trigger positive effects for both workers
and the local community; for example, in terms of reducing discrimination cases and improving recyclables availability
due to a better separation at source. Strategies in order to improve the performance of the recycling system should
necessarily include the local community.
Currently, Ecuador and Cuenca present a scenario where different regulations around inclusive circular economy and
sustainable waste management are being discussed. In these discussions, the role and contributions of recycling systems (especially regarding recyclers) have been included as relevant elements. In this context, the current pilot could
provide science-backed support to these discussions providing empirical evidence on the actual contributions recyclers
have on environmental and economic issues, their socio economic situation, and the potential they could have under
improved conditions.

6. DISCUSSION AND FEEDBACK ON GUIDELINES AND ITS USE AND CONCLUSION
This pilot project road-tested the applicability of the SLCA Guidelines 2020 for assessing the recycling system of Cuenca during the year 2019. The system assessed in this study provides valuable feedback to the SLCA guidelines since this
is the only one out of ten worldwide pilot projects focusing on a service (waste management) under informal conditions.
The challenges during the pilot’s implementation are described below.

6.1. Discussion and feedback on Guidelines
6.1.1. Goal and scope
In general terms, the guidelines clearly detail the aspects and steps to be considered for establishing elements such as
goal, scope, unit processes, functional unit, and stakeholders. In this pilot, for comparing MRM and IRM, defining the
FU required reconfiguring the criteria for its establishment (See Goal and scope section) since the guidelines are mainly
focused on assessing products. Consequently, the guidelines might consider expanding on examples or detailing specific criteria that could apply to services with informal components instead or in addition to the “core characteristics”
criteria presented.

6.1.2. Life cycle inventory
Similar to other studies, such as Yildiz-Geyhan et al. [29], social life cycle inventory is the most time-consuming and
resource-intensive stage of the study. As of the experience of this pilot, some reflections are presented around aspects
that should be considered when conducting this stage:
Assessing the recycling system required developing indicators from scratch or adapting existing indicators from formal
settings to informal ones. This situation highlights the importance of establishing or counting on sets of indicators that
can be used for assessing social impacts under conditions of informality. The inclusion of indicators directly applicable,
or guidelines for addressing this situation, can be helpful since different products or services rely on informal components.
Developing RSs was challenging since examples for addressing a similar system were not available to have as a reference. From the types of RSs, the type “compliance / non-compliance” could be limited by showing binary values, which
does not allow to visualize progress in areas of interest. Given the exploratory nature of this pilot, which implied building
the first life-cycle-based data inventory for the recycling system, the use of these RS was avoided since little advancements or achievements in this informal sector could be concealed. Thus, a valuable resource could be to have a bigger
pool of RSs examples available along with their context of application so practitioners could start from that point and
not from scratch. This could be achieved by encouraging practitioners to share or make public the RSs used in their
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studies, so newer users could be able to replicate or adapt them to specific contexts.
The life cycle inventory stage stresses the relevance of establishing strong relationships with stakeholders, especially
with those providing primary information. Within this pilot, it helped achieve legitimacy, and optimize logistic procedures
on data collection. For example, regarding recyclers’ associations, it was necessary to conduct a series of workshops
with representatives to provide details on the pilot’s goal, scope, and data collection strategy and to commit them to the
study. These activities yielded positive results since it allowed to reduce the number of rejections and survey reschedules that occurred when approaching non-associated recyclers.

Another key aspect for the data collection process was dedicating significant time to run a pilot survey to
refine and improve it since it had to be as intelligible as possible by recyclers. Another crucial aspect was to
train staff prior survey implementation, so they could be able to effectively communicate and adequately address sensitive topics such as such as sexual harassment. These aspects are essential for ensuring a proper
data collection process and future SLCA studies should carefully check these aspects in order to avoid different complications that may arise when collecting primary data.6.1.3. Social impact assessmentFor
synthesizing information after assessing data against RSs it could be necessary to aggregate results, especially when there is a large number of indicators. However, it is necessary to be cautious regarding the score
type used to avoid the cancelation between positive and negative impacts.
Using the AV workers-hours, revealed the intensity at each life cycle stage within the recycling system. However, using this approach could conceal some problems. For example, commercialization is not as intense as collection and
preprocessing, though it encompasses problems related to fair salary that influences recyclers quality of life, such as
covering their basic needs. This situation indicates that the quantitative AV approach could benefit from having a complementary qualitative approach for illustrating different social issues present in every life cycle stage.

6.2. Conclusion
The SLCA methodology was applied to measure social performance, social risk and social hotspots of the recycling
system Cuenca, Ecuador. Using this methodology to assess a service-providing system characterized by informality
required different processes for adjusting the methodology to this context. In the end, the SLCA methodology proved
useful to evidence different impacts associated with the recycling system that had not been previously identified nor
quantified.
This pilot evidenced different aspects to be addressed around the implementation of SLCA at service level considering
informal elements, since the methodology has been usually applied to products in formal settings. In this context, the
guidelines could benefit from extended examples on different aspects such as application contexts (products, services,
formal or informal settings), indicators adjustments or adaptations, and development of reference scales when using
the Type 1 impact assessment approach.
Though there is a growing body of literature on SLCA and its use, existing experiences lack uniformity around the application of the methodology. Particularly, finding appropriate referents for developing RS during the life cycle inventory
was quite challenging. Thus, the guidelines should encourage practitioners to make information regarding RSs available
and aligned to the considerations presented in the SLCA guidelines. Also, more detailed instructions or guidelines on
the use of PRPs could be a valuable contribution since most discussions gravitate around the use of these elements.
Despite the challenges involved in performing a SLCA study, its methodological process allows the selection of stakeholders, subcategories and inventory indicators in concordance with the expected robustness of the assessment. These
characteristics could provide insights in general terms over specific aspects or lead to more detailed appreciations.
However, time and resources availability are crucial elements that need to be considered for in-depth SLCA studies,
such as the one on the recycling system of Cuenca, especially during the social life cycle inventory stage. Apart from
the possibility of coupling SLCA with other life cycle methodologies, it demonstrates compatibility and complementar-
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ity with other approaches already established within environments that need to assess social issues. For example, the
integration of SLCA methodological elements is currently being explored in small and medium enterprises in Cuenca,
Ecuador by the research team.
For policy and decision making, SLCA proves to be a methodology to show the social risks or performance of complex
systems and to identify potential solutions for identified problems. Specifically, the results around the assessment of
the recycling system shed light on issues that could be addressed in the short, medium and long term.
An aspect where SLCA needs further refinement is the dissemination and sensemaking of results since not all decision
or policymakers are familiar with the methodology. Given the relevance of this aspect, the research team also developed an Excel-based tool for displaying specific information from the SLCA study. It comprises elements from the SLCA
methodology (stakeholders, impact subcategories, inventory indicators) and the system under assessment (e.g., modality of work). This dashboard concentrates on providing the descriptions and implications of score values obtained
for the inventory indicators, considering that presenting individual values (ranging from -2 to +2) could lead to subjective interpretations. Tools like this could help bridge the technicalities of the SLCA methodology and the stakeholders’
needs, as well as streamline SLCA-based decision and policymaking.
Finally, for experienced practitioners, an ideal action would be to make inventory information available on national SLCA
databases so that this information could be further processed or used in related or similar projects.

Figure 9: Screenshot of the SLCA results dashboard
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Chapter 6: Social life cycle assessment
of Poultry Production
Authors: S. Saputra1, K. A. Yunus1, Marcellina1, J. Hanafi1, D. Adiwijaya1, M. Traverso2, S. Widodo3, S. Hujianto3, E. Djohan3, K. Monteiro4
1Life Cycle Indonesia, 2Institute of Sustainability in Civil Engineering, RWTH Aachen University, 3PT Japfa Comfeed Indonesia Tbk,
4Japfa Ltd

INTRODUCTION
1.1 Context
Japfa is a leading, pan-Asian, industrial agri-food company dedicated to feeding emerging Asia with essential proteins
for 50 years. Headquartered in Singapore, the Company employs over 40,000 people across an integrated network of
modern farming, processing and distribution facilities in Indonesia, China, Vietnam, India and Myanmar. Japfa specialises in producing quality protein staples (poultry, beef, swine & aquaculture), dairy, and packaged food that nourish
millions of people.
In Japfa’s commercial farming business, company-owned commercial farms along with the contract farmers are operated under a profit-sharing programme. The terminology used and arrangement of the programme in each country may
differ. Japfa uses “contract farmers” as the generic term to address their partner farmers. In Indonesia, contract farmers
refer to farmers under a partnership arrangement (Kemitraan) with Japfa. The Group’s contribution to the community
and society has been implemented through the poultry commercial farm partnership programme in Indonesia operated
by PT Japfa Comfeed Indonesia Tbk (“PT Japfa Tbk”). Over 10,000 local contract farmers have been working alongside
Japfa throughout the years to produce live birds. The partnership has empowered and improved the productivity and
capacity of local contract farmers and communities, where the Company shares values and acts according to its vision
of “Growing Toward Mutual Prosperity”.
However, the social contribution of this partnership has never been measured. Thus, following the revision of UNEP’s
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social life cycle assessment guidelines, Japfa joined the road testing project and took the opportunity to measure and
assess the social contribution of its partnership programme.

1.2 Project Leaders
The project is conducted by a sustainability committee of Japfa Group. The Table 1 below present the project leaders
and members.
Table 1: Project Leaders and Members

Designation
Project Leaders

Name
Kevin Monteiro

Japfa Ltd

Erwin Djohan

PT Japfa Tbk

Jessica Hanafi, PhD

Life Cycle Indonesia

Slamet Widodo

PT Japfa Tbk

Singgih Hujianto

PT Japfa Tbk

Elvina Apandi Hermansyah

PT Japfa Tbk

Christina Kucita

Members

Institution

PT Japfa Tbk

David Adiwijaya

Life Cycle Indonesia

Sharah Saputra

Life Cycle Indonesia

Khalda Ardelia Yunus

Life Cycle Indonesia

Marcellina

Life Cycle Indonesia

The project is fully funded by the Japfa Group. Details and questions regarding this project can be submitted to Jessica
Hanafi at email jessica.hanafi@lifecycleindonesia.com.

GOAL AND SCOPE
2.1 Goal
The goal of this study is:
6.

To identify the potential positive and negative social impact of Japfa’s products

7.

To provide information on the potential socio-economic impacts of Japfa’s products as a basis for improvement on the Company’s performance and its stakeholders’ well-being.

8.

To use the information gained in the pilot study as a basis for communicating our sustainability effort to our
stakeholders

The results of this study are intended to be disclosed to both internal and external stakeholders of Japfa who are broken
down below:
•

Internal: Key management team and poultry commercial farm team, especially those responsible for farmer
partnership programme

•

External: Public
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2.2 Scope
The study focuses on the contract farmer partnership programme conducted by Japfa’s Indonesian subsidiary – PT
Japfa Tbk, where its poultry operations contribute approximately 85% of the Company’s annual revenue. To produce live
broiler chicken with the poultry supply chain, Japfa operates company-owned commercial farms along with the contract farmers under a partnership programme. The contract farms are spread across the Indonesian archipelago, covering five islands, i.e. Sumatra, Java, Kalimantan, Bali and Sulawesi. The reference period for this study is 2019 to 2020.
The product assessed is a live broiler chicken whose weight varies from 0.8 - 2.8 kg, and its function is to meet people’s
protein requirements. The functional unit used in this study is to produce 1 kg of live broiler chicken at the contract
farmers’ farm gate.
The system boundary is “cradle‐to‐gate”, from the production of the feed, day-old-chicks (DOC) production at breeding
farms, the commercial farm of Japfa’s contract farmers producing the live birds and the supporting business units
supplying medicines, vaccines and disinfectants (OVK) for the farm. The main focus of the study is on processes at the
commercial farm of Japfa’s contract farmers. The function of the product system is to produce live broiler chicken that
meets the requirements of the functional unit. In general, the product system consists of processes below:
1.

Production and transportation of livestock production facilities or Sapronak – Sarana Produksi Peternakan (including feed, DOC, and OVK)

2.

Production of live birds, including:

3.

Cleaning and disinfecting of chicken coop

4.

Chick-in — The placement of DOC into the coop

5.

Brooding — Process to adjust the coop temperature and ensure optimal warm temperature

6.

Broiler chicken growing phase

7.

Mature broiler chicken harvesting to be sold

8.

Sales of product in the market

The product system excludes the production and transportation of supporting materials from third-party suppliers,
such as building materials and coop equipment.

2.2.1 System Boundary
The system boundary was chosen based on the study’s goals that mainly focus on the partnership activities. The product system and its key stakeholders within the system boundary are shown in Figure 1 below. There are six stakeholders
involved in the processes within the system boundary. Each of the life cycle stages within the system boundary has its
own relevant stakeholders.
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Contract farmers, workers of contract
farmers, local communities

Workers of Japfa

Production and transport of raw
materials supply
• Doc
• Feed
• Medicines, vaccines and disinfectants ("OVK")

Society

Consumers

Production of Live Birds at contract
farmer's com“mercial farms

Market

Figure 1: System Boundary
Japfa provides main farming materials such as DOC and feed, which are used in frequent large quantities. Both are
included in the system boundary. These materials are produced in an industrialised system that involves a significant
number of workers, hence are socially significant.
The production of supporting materials that involves third-party suppliers or those processes that occur outside the
farm gate, such as distribution to the wet market4 customers are excluded. It was presumed that stakeholders in these
processes are not crucial to achieve the study goal, as they may have minimal contribution to the farming practices.
Practical limitations in data collection are also one of the considerations to exclude these processes from the system
boundary. Each of our contract farmers across Indonesia has varied third-party suppliers whose social practice is currently still far beyond the Company’s control. The supporting materials given to the contract farmers, such as materials
for the chicken houses or equipment, are usually from local third-party suppliers and are in smaller amounts and used
for an extended period of time. Thus, in regards to the social significance, these processes may have less potential for
social concern and are considered cut-off.

2.3 Methodology
The step-by-step method in this study consists of ten stages, starting from identifying stakeholders within the system
boundary to interpretation. Figure 2 below shows all the stages.
1

2
Stakeholders
identiﬁcation

6

Materiality
survey

7
Data collection

4

3
Social hotspot
analysis

8
Reference scale
deﬁnition

Social life cycle
inventory (Data
processing)

Identiﬁcation of
material topics’
social risk level &
social topic selection

9

5
Development of
data collection
form

10
Social life cycle
impact
assesment

Interpretation

Figure 2: Study Methodology
In the beginning, we identified stakeholders within our system boundary. Then, material topics related to each stakeholder were identified through a materiality survey conducted internally with the Company’s commercial farming division,
Japfa management and other divisions, along with Life Cycle Indonesia as the Company’s sustainability consultant. The
respondents are given a list of relevant material topics, in which they are required to rate the importance of those topics
using the 5 point Likert-scale. Selected material topics are then categorised into impact subcategories according to the
4

Wet market is a marketplace selling fresh meat, fish, produce, and other consumption-oriented perishable goods in a non-supermarket setting.
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Guidelines for Social Life Cycle Assessment.
The materiality assessment resulted in a list of material topics relevant to the stakeholders assessed in this study.
After the materiality assessment, to select the top material topics, a social hotspot analysis was conducted to identify
the social risks relevant to our system boundary. The social hotspot analysis was done using three approaches: literature review and media coverage, focus group discussion and Social Hotspot Database (SHDB). Once the material topics
were set, a data collection form was developed for data gathering.
The data collection was conducted using an online form and phone interviews. In this study, the Reference Scale approach is used for the impact assessment. Thus, there was a step for defining the reference scale. Next, data collected
were processed and scored for the impact assessment following the reference scale defined. The impact assessment
results were then further analysed for interpretation.

2.4 Stakeholder Categorisation and Involvement
Stakeholder groups that were initially pre-identified within the system boundary are:
•

contract farmers (as value chain actors)

•

workers

•

local communities

•

society

•

consumers

In this study, the contract farmer is categorised as a value chain actor stakeholder. The contract farmers are practically
Japfa’s poultry supply chain suppliers who work together with the Company under a partnership programme, in which
the implementation is regulated by the Government [1]. While children as consumers are also identified, they were excluded from the study because of its distant link to the product. Chicken as a protein source is important for growth.
However, the linkage from the live bird produced at the contract farmers and the consumption by children cannot be
connected directly. Nevertheless, Japfa has a continuous program for children, Japfa for Kids, which aims to build
awareness on a balanced diet and healthy living behavior to school children in rural areas.
In this study, a specific analysis on smallholder contract farms analysis is provided in order to capture the social impacts associated with this type of stakeholder. This aims to provide an input to the development of smallholder stakeholder assessment in the Guidelines for Social Life Cycle Assessment. The contract farmers assessed in this project
are grouped into three categories according to their size, i.e. small, medium and large. Details about the grouping are
explained in Section 4. The small size contract farmers are considered as both the smallholder subcategory under
the worker stakeholder group and value chain actors stakeholder group. The medium and large contract farmers are
only considered as value chain Actors stakeholder group. Since there is no indicator or subcategory developed for the
smallholders, the same impact subcategories for value chain actors are used for the smallholders, as shown in Table 2.
Impact subcategories included in the study are shown in Table 2 below. As explained in section 2.3, these subcategories
were determined using materiality survey. The level of social risk was determined using three approaches explained in
Section 3 of Social Hotspot Analysis.
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Table 2: Impact categories selected based on materiality assessment

Stakeholders

Description

Impact Subcategory
Wealth distribution

Contract Farmers

Poultry farmers who work together with Japfa under a
partnership arrangement

Supplier relationships
Feedback mechanism
Meeting basic needs
Fair competition
Fair salary
Social benefits/social security
Working hours

Workers of Japfa

Workers of Contract Farmers

Health & safety
Individuals working at Japfa owned operational units i.e.
feedmills, parent stock breeding farms, animal vaccine
Smallholders
and medicines manufacturing facilities
Wealth distribution
Suppliers relationships
Feedback mechanism
Meeting basic needs
Fair competition
Individuals working at Japfa’s contract farmers’ commercial poultry farms, usually in larger farms

Meeting basic needs
Child labour
Equal Opportunities/Discrimination
Community engagement

Local Communities

People living near to contract farmers’ farms

Local employment
Delocalisation and migration
Safe and healthy living conditions

Society

General public

Ethical treatment of animals

Consumers

Potential consumers of Japfa products

Health & safety

The meeting basic needs subcategory under contract farmers and workers are not defined in the UNEP Social LCA
Guidelines. We often question whether the work conducted by the farmers enables them to meet their basic needs.
Meeting basic needs is defined by the Product Social Impact Assessment handbook [2] as “the extent to which the
basic needs of small-scale entrepreneurs are met and the extent to which a contribution is made towards improving
the status quo”. Assessing Meeting Basic Needs would provide insight into stakeholders’ livelihood conditions and how
the Company can contribute in improving their lives at least to meet the essentials necessities, such as food, sanitation
facilities and water access. In the handbook, the topic is set as a social topic under the small-scale entrepreneurs, which
in this study is similar to the contract farmers. We also considered the importance of assessing this subcategory for the
worker stakeholder. Therefore, we refer to the Product Social Impact Assessment handbook to assess this subcategory
for contract farmers and workers, as an addition to the Social LCA Guidelines.
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3 SOCIAL HOTSPOT ANALYSIS
A social hotspot identification was conducted to identify the risk of relevant social issues in the operational areas of
contract farmers. As mentioned previously, it was done using three approaches: literature review and media coverage,
focus group discussion and Social Hotspot Database (SHDB).

3.1 Literature and Media Review
Social issues were identified from public articles emerging from 2018 until July 2020. The search criteria were location
and agricultural sector – not limited to poultry. There were 118 articles collected:
•

BPS (Central Statistical Bureau) - 20 articles

•

reputable National media (e.g. Kompas, Detik) - 42 articles

•

Local media - 52 articles

•

Non-profit media - 3 articles

•

journal publication - 1 article

Table 3 below shows the social issues identified, classified into three categories, high, medium and low risk. The issues
identified were mapped to the material topics, and those that are frequently mentioned (> 5) are considered as high risk,
while less frequent (4 - 5) is medium, and very less (< 4) is low. Based on this approach, poverty and community health
are the most high-risk issues within the system studied. Details of risk level and social issues identified are shown in
Table 3 below.
Table 3: Social risks identification based on literature review

Risk Level
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Social Issues

High

Poverty
Community health issue

Medium

Environmental pollution
Child abuse
Abandon Child
Flood
Hunger

Labour rights and treatment
Community engagement
Sanitation
Social economic gap
Growth stunting
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Risk Level

Low

Social Issues
Agrarian conflict
Beggar
Child labour
Water access
Criminal
Deficit of farmer exchange rate
Disability
Early-age marriage
Education
Extortion to business owners
Food security
Illegal operating farmer
Inequality of wealth
Intolerances between race and religions
Land conflict
Land use change
Landslide
Low happiness rate

Low income per capita
Low Indonesian democracy index
Low level vaccination to children
Low school attendance
Maternity and infant mortality
Migrant worker
Prostitution
Punk kid
Radicalism
Religion conflict
Sexual abuse
Terrorism
Traffic jam
Unemployment
Unregistered Marriage
Unwanted baby
Waste
Waste from chicken farm

Note: Social issues with grey fonts have low relevance to the poultry industry.

3.2 Social Hotspot Database (SHDB)
Social hotspot identification was also done using the Social Hotspot Database (SHDB) [3]. In the SHDB, Japfa can be
classified in the animal product sector. The SHDB provides data for this sector in Indonesia at the country level – the
data is not specific to the poultry industry. Table 4 shows the results from the database for this sector (without the sector’s upstream). In general, issues with higher risk levels are mostly related to workers and the community.
Table 4. Social risks identification based on Social Hotspot Database

Categories

Labour Rights and
Decent Work

Risk Level

Freedom of Association, Collective Bargaining, and
Right to Strike

Very High

No

Wage Assessment

High

Yes

Poverty

High

Yes

Child Labour

High

Yes

Excessive Working Time

High

Yes

Medium

No

High

Yes

Forced Labour
Health and Safety

Inclusion in The
Study

Subcategories

Occupational Toxics and Hazards
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Categories

Human Rights

Governance
Community

Subcategories

Risk Level

Inclusion in The
Study

Indigenous Rights

High

Yes

Gender Equity

High

Yes

High Conflict Zones

High

No

Human Health Issues - Non-communicable Diseases and other health risks

High

No

Human Health Issues - Communicable Diseases

High

No

Very High

No

Corruption

High

No

Access to Improved Drinking Water

High

Yes

Legal System

Very High Social Risk
According to the database, the animal production sector in Indonesia displays a very high risk for the subcategories of
Freedom of Association, Collective Bargaining, and Right to Strike (Labour Rights and Decent Work category), and Legal
System (Governance category). However, specifically for the Japfa partnership programme which is a part of poultry
sector, the issue of Freedom of Association, Collective Bargaining, and Right to Strike are not relevant with a fact that
the number of workers in the farms is less than the amount required by the regulation to establish collective bargaining.
Therefore, this subcategory is excluded in this study. At national level there are discussions regarding farmers corporations that might be relevant to this topic, however it is not yet materialized.
Risks associated with the legal system and governance are integrated into the impact subcategories across the stakeholder groups. They are integrated in the compliance level of the reference scales for the impact assessment.
High Social Risk
There are 12 subcategories identified as high risk level in the SHDB results. The following text provides some contextual
information for these social hotspots in Indonesia and in Japfa’s operations which led to the inclusion of these subcategories in this study:
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•

Wage assessment, poverty and excessive working time: There is a high-risk that the sector average wage is
below sweat-free wage, although the risk on average wage under living and minimum country wage is low.
According to the BPS and Ministry of Manpower Republic Indonesia [4], the average minimum country wage
is higher than the minimum living expense set by the government. However, the wage issue is still frequently
raised by labourers as in reality the minimum living expense they experienced is higher than the amount the
government set. This issue is closely related to poverty and excessive working time that improper practice will
lead to unfair salary.

•

Child labour: There is a high risk of child labour in the agricultural sector in Indonesia, particularly in rural areas,
where children are often found helping their parents, and in some cases, children under school age stop attending school. Child labour is specifically prohibited in Japfa owned operations. In Japfa’s working requirements,
workers are required to be at least 18 years old [5]. However, in the contract farmer partnership agreements,
Japfa does not set worker requirements for the contract farmers.

•

Occupational Toxics and Hazards: There is a high risk of exposition to noise and respiratory disorders, i.e. mesothelioma and asthma. In poultry operations, this is possible, for example, in feed production, which releases
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dust from raw materials being processed or in farms where rice husks are used.
•

Indigenous Rights, Gender Equity, High Conflict Zones, Human Health Issues - Non-communicable Diseases
and other health risks, Human Health Issues - Communicable Diseases: Many human rights issues in the agricultural sector are related to land use. The mass production of animals requires a generous amount of land.
A proper engagement with community and legality is very important to ensure land use and occupation do not
harm human rights, including indigenous and minority groups. Furthermore, community engagement should
consider the potential impacts of the production process on the community’s living conditions. Mass production of animals without good farming practice is often identified with negative impacts on the environment,
such as bad air quality and water pollution that could impact the community’s health and safety.

3.3 Focus Group Discussion
A focus group discussion was conducted with PT Japfa Tbk’s subsidiary, PT Ciomas Adisatwa, which is responsible for
the farmer partnership programme. The discussion aimed to explore any social issues related to partnership activities.
The result shows an alignment with the literature review where community health issues are a high risk, while community engagement is considered a medium risk. Other topics, including land conflict, child labour and animal welfare, are
considerably low.
A common issue in all areas is the presence of criminality during the chick-in and harvesting processes, where illegal
fees are collected from the local unauthorised party.
In certain areas, the social risks of the farming activities may depend on the farmer’s social position within the community. In the areas where social stratification is very present, such as in Bengkulu and Aceh, respectable members of
society would have less or even no issues with the local community. In other areas, social issues are unlikely to happen
as long as the contract farmers can maintain good engagement with their local communities. Details on the risk level
and social issues identified based on the focus group discussion are shown in Table 5 below.

Every area or region has its own social and cultural characteristics that are specific to the
area. The same set of reference scales may be adjusted following the geographical scope of
social issues. This is a finding that makes social aspects unique and may be challenging to
use the same metrics.
Geographical scope of social issues is varied. For example, human rights and health and safety are in global scope,
while salary and wages are in a regional or local scope.
Table 5: Social risks identification based on focus group discussion

Risk Level
High
Medium

Social Issues
Community health
Community engagement
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Risk Level

Low

Social Issues
Animal welfare
Education
Financial access
Labour
Poverty
Transmigrant
Farming skills
Child labour
Consumer health and safety
Criminal
Discrimination
Environmental pollution
Farm ownership
Farmer motivation
Generation gap
Honesty
Illegal farming

Inequality of wealth
Job satisfaction and engagement
Land conflict
Land use change
Level of farm owner involvement in farming practice
Local employment
Meeting basic needs
Public figure
Stunting
Technical support
Water access
Women empowerment
Worker’s ownership
Workers health and safety
Working hours
Young farmers

The results from the three approaches are combined to determine the outcome of the social hotspots analysis for this
study, as shown in Table 6. The issues with the highest risk level in each of the approaches were selected as material
topics, despite the fact that they might not have a high risk level in the other approaches. For example, based on the
literature review and the focus group discussion, child labour is considered as low risk. However, in the SHDB it is considered as high risk. Hence, the level of risk for child labour is considered high in the social hotspots analysis.
Table 6: Risk Level of impact subcategories assessed in the social hotspots analysis

Stakeholders

Contract Farmers

Impact Subcategory
Wealth distribution

High

Supplier relationships

Low

Feedback mechanism

Low

Meeting basic needs

High

Fair competition

Low

Fair salary

High

Social benefits/social security

Workers
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Risk Level

Medium

Working hours

High

Health & safety

High

Meeting basic needs

High

Child labour

High

Equal opportunities/Discrimination

High
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Stakeholders

Impact Subcategory

Risk Level

Community engagement

High

Local employment

High

Delocalisation and migration

Low

Safe and healthy living conditions

High

Society

Ethical treatment of animals

Low

Consumers

Health & safety

Low

Local Communities

4. SOCIAL LIFE CYCLE INVENTORY
The social hotspot analysis explained in the previous section identified and prioritised the data (inventory indicators) to
be collected for each stakeholder.
The inventory data used are obtained through primary sources, which are interviews and surveys to stakeholders’ representatives.
Semi-quantitative data were gathered through a survey. Type of questions in the survey:
•

Yes or no

•

Likert scale

•

Single choice or multiple choices.

Table 7 shows the data quality evaluation of the inventory collected in this study.
Table 7: Data Quality Evaluation

Indicator

Indicator Description

Data Quality Evaluation

Reliability of the source(s)

An assessment of the reliability
data sources used

Data is collected from primary sources through
interview and online questionnaires. Triangulation of
data was performed for several relevant subcategories across two or more stakeholders to increase the
reliability of the data

Completeness conformance

Comprehensiveness of the data
included to meet the study’s goal

Data used represent sites specific to the location of
operations, both for Company owned operations and
contract farmer farms.

Temporal conformance

Age of data and the minimum
length of time over which data
should be collected

The data from the year 2019 is used as a basis to
determine the sampling for the farmer, worker and local
community respondents’ identification
Data collected from the sampled respondents is based
on 2020 data

Geographical conformance

The geographic area where process unit data should be collected
to achieve the objectives of the
study

Data was collected from the geography where Japfa’s
contract farmers operate, i.e. Sumatra, Java, Kalimantan, Bali and Sulawesi
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Data for the impact assessment method was also collected to define the reference scale. Secondary sources were
widely used for defining the reference scale, particularly for setting the compliance level. The compliance level is set by
following local, national regulations, or international standards. These scales were used for the social impact assessment of the inventory data collected and reflecting the social performance of the activities studied among its stakeholders. The explanation about the reference scales is provided in Section 5.

4.1 Data Collection Procedures
The data collection procedure consists of several steps:
1.

Determine sample size

2.

Define inventory indicator relevant for each impact subcategory

3.

Design questionnaire based on the inventory indicator

4.

Review questionnaire with field expert

5.

Conduct survey

6.

Data processing

7.

Analyse inventory result

Population

Sample:
1. For farmers (small,
medium, large): 300
respondents
2. For consumers: 100
respondents
3. For Society: 100 respondents
4. For Local community: 100
respondents
5. Speciﬁcally for farmers, for
each size we used
stratiﬁed sampling, where
the sampling are classiﬁed
based on:
a. Area (4)
b. Region (2)
c. Rate of success (KPI)

Determine:
1. Impact subcategories
2. Inventory indicators
3. Performance Indicators*
• Best scenario (+2)
• Average -compliance (0)
• Worst scenario (-2) *)
Based on relevant
local/international
regulations or standards

Enumerators to ﬁll the
Online Forms for each

Populate answers per
questions

LCIA

Develop survey questions
based on inventory Indicators

Data collection through
online form or interview via
phone call by enumerators*

Mapping answers and its
inventory indicators

Determine Japfa's position
on the performance indicators, based on the data
collected

*) Enumerator is the person who collect data for the survey
Figure 3: Data collection procedure
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4.1.1 Determine Sample Size
Based on the social hotspot analysis, five stakeholder groups were identified, i.e. contract farmers, workers of contract
farmers, workers of Japfa, local community, consumers and society. Information regarding workers of Japfa were
gathered based on Japfa’s annual financial and sustainability reports. Therefore, it is excluded from the sample size
calculation.
Sample sizes were determined for each of the stakeholder groups. A minimum of 100 respondents for each stakeholder were set for the survey. We divided the contract farmers into three groups based on their farm capacities i.e. small
(<10,000 chickens), medium (10,000 - 40,000 chickens) and large (>40,000 chickens). Therefore, the total minimum
number of respondents of contract farmers are 300. In addition to workers, local community and consumer, the total
target sample size is 600 respondents.
To achieve representativeness, the number of samples for contract farmers and their workers was further broken down
based on the areas of operation following the stratified sampling approach. Japfa’s farmer partners are distributed in
five islands, namely Sumatra, Java, Kalimantan (Borneo), Sulawesi and Bali, covering 18 provinces in Indonesia. Table 8
below shows the detailed classification.
Table 8: Subgroup classification for contract farmers and their workers

Area

Performance

Capacity

Area 1 (Sumatra)

Emerging (Low KPI*)

Small (<10,000 chickens)

Area 2 (Banten, West Java)

Stable (Medium KPI)

Medium (10,000-40,000 chickens)

Area 3 (Central Java, Special Region of Yogyakarta,
Kalimantan)

Success (High KPI)

Large (>40,000 chickens)

Area 4 (Bali, Sulawesi, East Java)

-

-

* KPI: Key Performance Index of contract farmers

4.1.2 Define inventory indicator relevant for each impact subcategory
This section will elaborate on the inventory data collected from the primary sources. The primary data was collected
on site or through company data via questionnaires specifically tailored for each group of stakeholders and formulated
with questions based on assessing each impact category. There are four separate questionnaires prepared for:
1.

Contract Farmers

2.

Workers

3.

Local Community

Consumer.
Each stakeholder is associated to different impact subcategories, where each subcategory has one or more inventory
indicators. Table 9 to 13 list down the inventory indicators for each subcategory and stakeholder groups. The questions
on the subcategory of ethical treatment under stakeholder society was assigned to farmers since farmers are the ones
who implement the ethical treatment practice.
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Table 9: Inventory indicators for contract farmers

Impact Subcategory

Inventory Indicator
Acquisition of new knowledge on farming since joining the partnership or using services from the
Company
Change of income (increase or decrease) and ability to obtain formal education compared to before
join partnership or use services from the Company
Presence of clear and transparent procedures in selecting contract farmers
Presence of mechanism from Japfa in assisting farmer to become contract farmers

Wealth Distribution

Presence of procedure and clear information provided by Japfa on index performance and its calculation to contract farmers
Percentage of contract farmers who know performance calculation and their performance
Presence of contractual instruments with the contract farmers
Percentage of contract farmers who own land by themselves
Presence of unproductive land converted to productive land that can create income for contract
farmers
Presence of Hazard Analysis and Critical Control Points (HACCP) or related certificate owned by
contract farmers
Job satisfaction and engagement survey
Presence of activities to improve farmer education in services offered or as initiatives
Presence of and number of visits by PL that is held regularly (e.g. daily, weekly or monthly)
Presence of and number of technical assistance that is held regularly (e.g. daily, weekly or monthly)

Supplier Relationship

Presence of and number of visits by veterinarian that is held regularly (e.g. daily, weekly or monthly)
Presence of Implementation by contract farmer of knowledge shared from the counseling events in
the farm
Presence of evaluation on the implementation of new knowledge of farming practice
Presence of transfer knowledge or sharing session initiated by contract farmer or by Japfa to improve
the quality of farm construction and management
Presence of a mechanism for contract farmers/customers to provide feedback

Feedback Mechanism

Conformity of DOC and OVK delivery according to contract
List of services and inputs provided by the Company to contract farmers/customers

Fair Competition

Meeting Basic Needs

Presence of profit sharing contract that is available and understood by all contract farmers that is
impartial
The ability to fulfil complete nutrients (carbohydrates, protein, vegetable, fruit and calcium) in daily
food consumption
Percentage of contract farmers/customers who have adequate sanitation facilities
Percentage of contract farmers/customers who have access to water sources
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Table 10: Inventory indicators for workers

Impact Subcategory

Inventory Indicator
Salary paid for employees

Fair Salary

Bonus paid
Equity of wages among men and women

Social benefits/social security

Social benefits provided to employees in addition to the wage
Permanent/temporary jobs
Documented employment condition (e.g. contracts)

Working hours

Number of working hours
Existence of health and safety policy

Health and Safety

Health and safety training for employees
Regular health checks for employees
Provision of sanitation facilities for employees

Meeting basic needs

Amount of energy consumed per day per person
Compliance with local regulations on child labour
Number of hours of child labour identified

Child labor

Working children younger than 15 and under the local compulsory age are attending school
Number of incidents of child labour abuse

Equal Opportunities/Discrimination

Actions taken to increase staff diversity and/or to promote equal opportunities
Share of women in labour force

Table 11: Inventory indicators for local communities

Impact Subcategory

Inventory Indicator
Action and/or investments for community engagement

Community engagement

Number and quality of meetings with community stakeholders
Presence of land ownership certificate by contract farmers
Number of cases of disasters and pollutions caused by the company
activities

Safe and healthy living conditions

Presence of programme to address the health and safety of local communities
Percentage of local community who have access to improved water sources
Percentage of local community who implement clean and healthy living
behaviour

Delocalisation and migration

Presence of support or policy from Japfa/Farmer Partners for the resettlement process
Presence of migrant workers and their relation with the local people
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Percentage of workforce hired locally
Negative impacts on local community due to population growth and
demographic change (e.g. business expansion hires more transmigrants
compared to local community).

Local employment

Table 12: Inventory indicators for society

Impact Subcategory

Inventory Indicator
Presence of measures relating to location, construction and equipment of chicken farm
Presence of measures relating to flooring, bedding, resting surfaces and litter quality
Presence of measures to manage and control thermal environment in chicken housing (thermal,
humidity)
Incidence of diseases, metabolic disorders and parasitic infestations

Ethical treatment of animals

The contract farmers monitor that animals are always happy and healthy; and free from hunger, pain,
fear, and distress
Presence of inspection to ensure chicken are in healthy condition
Number of hours contract farmers stay in farm area
Presence of activities to improve farmer education in services offered or as initiatives
Percentage of closed-house farms

Table 13: Inventory indicators for consumers

Impact Subcategory

Inventory Indicator
Presence of management measures to assess consumer health and safety

Health and safety

Policies and practices on antibiotic and hormone used
Presence of information on health and safety requirements
List of certifications on health and safety

Based on the inventory indicators, we designed a set of questionnaires for the stakeholders. To ensure that
the questionnaires are valid, relevant, reliable, easy to understand and succinct, we performed the following:
•

Review the questionnaire by sector experts

•

Conduct a pilot test with several test respondents

•

Conduct test run to anticipate time allocation for the respondents

•

Revise the questionnaire based on the feedback

4.1.3 Survey Implementation
The survey was conducted from September to December 2020 through phone interviews and online surveys (only for
society as consumers). Third-party enumerators were assigned to collect data to achieve independent answers from
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the target respondents. To ensure that the enumerators were able to conduct the survey accordingly, the enumerators
were trained and provided a script to address potential questions and ensure a uniform method of interviewing. Table
14 below shows a summary of the number of respondents targeted, contacted and successfully interviewed or surveyed.
Table 14: Summary of stakeholders engagement for data collection

Stakeholders

Target

Interviewed

Contacted

Notes

Contract Farmers

300

194 (64.7%)

627

Classified based on area, performance and
farm capacity

Workers

100

28 (28.0%)

173

Workers of contract farmers

Local Community

100

7 (7.0%)

95

Local community in contract farmers’ area

Consumer

100

119 (119.0%)

119

Random sampling in general groups of
consumer

Total

600

348 (58%)

1,014

-

There were some challenges during the data collection phase that led to our inability to achieve the initial sample target
set. The most prominent challenge was the Covid-19 pandemic situation, where due to movement restrictions, hindered
us in making direct contact with the prospective respondents and had to use a phone interview. This communication
method led to other challenges:
•

Poor phone connection for contract farmers and workers, particularly in rural areas

•

Difficulties in setting up a time for interviews with the contract farmers and workers

•

Inability to contact the target respondents

Table 14 shows that out of 600 target respondents, we have contacted more than 1,000 potential respondents. Despite
the effort, in total we were only able to interview 34% of the contacted candidates, which are 58% of the target respondents.
A thorough interview comprising 93 questions, subject to 26 inventory indicators of five impact subcategories, was
conducted to collect the primary data.

4.2 Inventory Results
4.2.1 Contract Farmers
Under the contract farmers stakeholder category, 194 contract farmers were successfully interviewed. These 194 respondents consisted of 167 male farmers (86.08%) and 27 female farmers (13.85%). Age-wise, the respondents interviewed for the data collection were from various age groups, from the youngest, i.e. 18-25 years old to above 60 years
old. Figure 4 and Figure 5 show the summary of compositions based on gender and age group:
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Figure 4: Contract Farmers Respondents Gender Demographic Summary

Figure 5: Contract Farmers Respondents Age Demographic Summary

A. Wealth Distribution
The social LCA methodological sheet defines wealth distribution as how the value is distributed among all the actors
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of the value chain. An equal distribution is obtained when a fair selling price for a product or service is established, i.e.,
when the price is such that it covers all the production costs and everyone returns an acceptable profit margin. In the
inventory indicators relevant to wealth distribution, this is reflected through the existence of contractual agreements,
transparency and fair information to all the contract farmers, and the improvement of income or farming abilities of the
contract farmers.
In Indonesia, a closed house is the ideal house type for farming that can also accommodate the adaptation to climate
change that imminently affects the agricultural sector. An ideal closed-house would have specific requirements, such
as temperature and humidity control to optimise comfort, population density to ensure the freedom of movement and
expressing normal behaviour for the chickens, and less disturbance or noise to reduce fear and distress. There are not
many farmers who understand how the closed-system works, it requires an understanding of many factors. Japfa has
the knowledge and enables the acquisition of this knowledge to the contract farmers.
However, a closed-house system would require a substantial financial investment. An upgrade from an open-house
system to a closed-house system would indicate an economic improvement for the farmers. More than half of the
contract farmers with open-house type responded that they are inclined to convert to a closed-house farm if they have
the chance. Technically, Japfa provided the information regarding access to capital in setting up a closed-house. Information on equipment selection, including price estimates, are provided. However, financial assistance only goes as
far as providing recommendations/assurance for contract farmers required by Banks. Through their partnership with
Japfa, 86% of the farmers who participated in this study feel a sufficient income increase since joining the partnership.
Based on Japfa’s Standard Operating Procedures (SOPs), contract farmers are provided with information about partnership programme and contract. Japfa’s partnership system is not time-bound, thus allowing partners to exit the programme at any time. This flexibility allows fair relationship to the partners.
According to the survey result, the contract farmers have a clear contractual agreement with Japfa regarding profit
sharing and price floor of the partnership. The presence of this agreement is important for farmers, as the agricultural
sector is prone to fluctuations following the market price. Often farmers experience loss when the market price plummets. The contract provides price security for the farmers, because as long as they are able to achieve expected KPIs,
they will still receive a contracted price floor regardless of the plummeted market price. Adding more context on this
matter, low or volatile prices pose significant problems for farmers and other agents in food chains who risk losing their
productive investments if price falls. It becomes a big problem for farmers particularly in a developing country such as
Indonesia, because they are not operating on a sufficiently large scale to be able to carry over income from one season
to another. Thus, the welfare of the family and the viability of the farm may be threatened by market volatility.The contract also covers an explanation on key performance indicators (KPI) according to Japfa’s standard. Contract farmers
are equipped with technical knowledge, supervision and KPI monitoring that is transparent and quantitative to improve
their performance. 86.60% of the respondents claimed that their income increased since joining the partnership.
The guaranteed price floor is very helpful to insulate farmer from market price volatility that can sometimes goes below
farmer’s operating cost. In the situation where market price goes higher, farmer will still be able to enjoy the revenue
generated because Japfa is not setting the price ceiling.
Wealth distribution can also be reflected through land ownership. Based on the survey, most of the contract farmers
own the land. Only 13.40% of contract farmers do not own the land. These contract farmers either rent the land or rent
an existing poultry house (2.6%).
Overall, Japfa has provided fair treatment to the contract farmers that allows livelihood improvement. However, there
is still room for improvement, for instance, a policy requiring contract farmers to obtain a food safety certification or
other related certificates.
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B. Supplier Relationship
Maintaining communication and relationship with the contract farmers is necessary in ensuring the quality of chicken
production. According to the survey result, all 98.45% (total 194 farmers sampled) contract farmers are satisfied with
the service provided by Japfa. To improve their farming practices, contract farmers continuously improve their technical
knowledge with support from Japfa, which leads to improved productivity of the contract farmers.
Japfa has developed a standard operating procedure for farm visits and monitoring. An agricultural extension service
(i.e. non-formal education service for farmers, such as counselling or seminar) is not part of Japfa’s SOP. However,
Japfa’s field technical officers, also called Petugas Penyuluh Lapang (PPL), or the head of the unit, occasionally initiate
knowledge sharing sessions for farmer partners in close proximity. Japfa also provides veterinarians for the farmers
should any disease incidence or abnormality occur.
Most contract farmers have attended at least one extension service a year with 32.74% respondents admitted to never
attending any extension service. The topics covered are in accordance with the requests and needs of the contract
farmers, with practical know-how that can be implemented on the ground. The PPL then evaluates the practical implementation of this knowledge. The PPL may assess the contract farmers directly during the extension service activity
and after that through daily checks or during visits. The capacity of the contract farmers on farm building and poultry
management have improved through knowledge transfer and sharing sessions arranged by Japfa. In leveraging their
knowledge on farmhouse construction and management, contract farmers also organise sharing sessions among
themselves. All and all, 91.24% of contract farmers would recommend partnering as contract farmers with Japfa.

C. Feedback Mechanism
In Japfa, a feedback mechanism is in place, and the Company has a clear policy in addressing complaints. For this
subcategory, service satisfaction by Japfa to the contract farmers were also assessed based on the punctuality of time
delivery and the number of livestock production facilities or Sapronak shipments in adherence to the partnership contract and the satisfaction rate on other services such as a veterinarian, technical support, extension service and access
to funding. The survey showed the time delivery and number of Sapronak mainly sent conforms to the contract, and
contract farmers are satisfied with the service provided. However, only less than half of the contract farmers received
access to funding, with one area perceived the service to be still lacking.

D. Fair Competition
According to the national law [6], profit-sharing rules have to be written in the agreement. Based on information gathered, in Japfa, they define that it is necessary to ensure the contract farmers understand the rules. Compared to the
requirement from the regulation, this practice goes beyond the compliance requirement. Contract farmers who understand the rules well will be stimulated to be innovative in their farming practices, thus improving their performance. Japfa has an obligation to provide comprehensive explanation about the partnership implementation and rules, including
the Sapronak price, chicken harvesting price and production failure. As evidence of Japfa’s obligation fulfillment, 93.81%
of the respondents claimed that they understood the terms and conditions of the profit sharing system.

E. Meeting Basic Needs
On the Meeting Basic Needs impact subcategory, we asked the contract farmers whether they have fulfilled a balanced
diet (complete nutrients) which consists of carbohydrates, protein, vegetable, fruit and calcium, or a partial diet, when
one of the nutrients to fulfil the balanced diet is missing. We found that 79.27% of contract farmers surveyed meet the
ideal daily food consumption that follows a balanced diet, while 15.54% partially follow the diet and 5.18% only consumed one or two nutrients. In addition, we also asked about water sources and feasibility of latrines. The survey shows
that there was no shortage of water sources detected. Regarding sanitation, 52.58% of contract farmers have a proper
installation of latrine, in accordance with criteria set by the government [7].

4.2.2 Workers
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As previously mentioned, in the scope of this study, there are two types of workers assessed, workers of contract
farmers for foreground processes and those at Japfa relevant units (i.e. feedmill, parent stock farms, vaccines and
medicines manufacturer) for background processes.

Workers

Workers of Japfa
Manufacture of
Farming details:
Day-Old-Chick (DOC)
Feed
Medicines, vaccines
and disinfectant

Workers of contract
Farmers

Farm

Figure 6:. Types of Workers Assessed Under the Study
Data collection for Japfa’s workers was collected based on the Company’s annual and sustainability report of 2020.
Data for contract farmers’ workers were collected through phone interviews. Twenty-eight respondents represent the
contract farmers’ workers, and all of them are men. There are six people aged from 18 to 25, 12 people aged 26 to 35,
nine people aged from 36 to 50, and only one person aged more than 51. Figure 7 shows a summary of workers of
contract farmers’ age.

Workers of Contract Farmers’ Respondents Age Demographic
Age > 51
3.6%

Age > 18-25
21.4%

Age > 36-50
32.1%
Age > 26-35
42.9%

Figure 7: Workers of Contract Farmers’ Respondents Age Demographic Summary
Primary data were gathered through a questionnaire consisting of 80 questions, covering 19 inventory indicators of
seven impact subcategories.
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A. Fair Salary
In Indonesia, the government set the provincial minimum wage level (UMP-Upah Minimum Provinsi) above the provincial average living wage. The living wage per month defined by the government takes into account the following
components [8]:
•

Food and beverage

•

Clothes

•

Household

•

Education

•

Health

•

Transportation and communication

•

Recreation, savings and social security

As a large company, Japfa‘s wage compensation base level is set above the provincial minimum wage level (UMP-Upah
Minimum Provinsi). According to the sustainability report 2020, the average entry-level wage provided by the Company
is 142% higher than the UMP. Therefore, the Company complies with the regulation or beyond. In Japfa, an annual bonus is paid by the Company to its workers.
The contract farmers are not obliged to pay salary at the UMP; however, most contract farmers provide workers with
UMP or higher in their respective area. In Areas 1 and 4, 29% of the workers received a salary below the provincial minimum wage level, including 14% below the provincial average living wage. One worker was identified to receive a wage
on the national poverty line wage.
More than 60% of contract farmers do not differentiate between wages of men and women, while the rest do pay higher
wages to men for similar work. Regarding the bonus, it is not mandatory unless stated in the working agreement. Based
on the data collected, the practice in Japfa, the bonus is shared to employees annually. While in contract farmers, 85%
workers said they received a bonus. This study assessed the transparency on bonus sharing i.e. whether the calculation
is communicated by the employer to the employees or workers. It was found based on the interview with workers, that
the practice in both Japfa and contract farmers, they communicate the details well to the workers.

B. Social Benefits/Social Security
According to the national law [9], companies are required to pay a religious holiday allowance in addition to the wage.
Based on the data collected, Japfa’s workers received this allowance that indicates the Company complies with the law.
In the case of the contract farmers, 50% of their workers who participated in the survey received a religious holiday allowance.However, other additional social benefits are provided, although not regulated in the regulations. The benefits
received by workers include groceries (46%), meal provision at work place (39%), meal allowances (14%), living accommodation (46%), and several contract farmers even provide school allowance for their workers’ children. Related to job
status, 75% of contract farmer workers are permanent, and 25% are temporary.

C. Working Hours
Related to Japfa’s operational units, the Company establishes its working hours following the applicable laws and
regulations, including 40 working hours per week, and avoids forced labour practices.
The data collected shows that approximately only 10% of workers are bound by a contract that includes an agreement
on working hours. However, workers have an agreement (verbally or written) on their working hours with farm owners
prior to employment. There are 25% of workers who work up to 8 hours a day, 54% work more than 8 hours a day, 21%
work less than 8 hours a day. According to the interview, workers are required to stay on the farm for an extended period of time to monitor and check the chicken periodically. Irrespective of the working hour, the working load among the
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workers is unknown.

D. Health & Safety
In Japfa’s operational units, the occupational health and safety (OHS) management system is in place and applicable
for all people in the workplace, not limited to the workers. Everyone is required to use personal protective equipment.
For the workers, they are also provided with OHS training that is conducted annually. Workers are also provided with
medical protection, including doctors, health clinics, healthcare and insurance.

Japfa implements the OHS management system for their workers. However, OHS for the
workers of the contract farmers, which is beyond the control of Japfa, can still be improved.
Medium and large size contract farmers have workers. The practice in the contract farmers is not as strict as Japfa.
However, based on the data collected, more than 80% of contract farmers have an OHS policy, although only a few workers received OHS training. In the workplace, workers are provided with safety measures including appropriate Personal
Protective Equipment (PPE), e.g. mask and gloves, a first aid box, fire extinguisher and alarm. Medical protection is also
in place through insurance or reimbursement systems. However, approximately 18% of workers said they do not receive
any medical coverage.
Most contract farmers do not conduct regular health checks for their workers, where only 11% of the contract farmers
conducted regular health checks for their workers. However, proper sanitary that follows government standards [10] is
provided to assure workers’ personal hygiene at the workplace [10].

E. Meeting Basic Needs
On the meeting basic needs impact subcategory, data collected was based on the daily meal consumption of workers.
In contract farmers’ workers survey result, 50% of workers consumed ideal daily food consumption that follows a balanced diet, while 39% partially follow the diet and 11% are not meeting the ideal requirements of the diet.

F. Child Labour
In Japfa, the Company does not hire minors, as reflected in the recruitment requirement that requires the applicants to
be at least 18 years of age. Therefore, no child labour is detected in the Company’s operations.
In the contract farmers’ operations, two child labourers were detected among the farmer respondents. It is considered
child labour because this worker is under school age, i.e. 12-15 years old, and he/she does not go to school. According
to the law [11], children between the age of 13-15 are allowed to work as long as they still attend school and the working
time does not interfere with school time.

G. Equal Opportunities/Discrimination
Following the latest sustainability report 2020, workers in Japfa are 90% dominated by men. However, in the recruitment
process, actually, there is no discrimination between men and women. As stated in the report, since the hiring process,
the Company focuses on each employee’s competence, experience and cultural fit. Furthermore, the rights of employees are respected at all levels, and they are treated fairly and equally, including how they are remunerated.
Based on the data collected in the contract farmers, only 6% of farmer respondents have women workers. Based on the
data collected from contract farmers, only 6% of farmers employ women workers. Women are rarely found in the farming industry. One of the reasons being the requirement of physical strength more commonly exhibited by men, which
is similar to why child labourers are rare. Therefore, this does not support the idea of discrimination in employment but
rather unsuitable physical requirement. This may also suggest why women show less interest in this field.
In the beginning, we were planning to assess work motivation among workers. However, after the data collection, it was
found that various reasons motivate employees to work, and none of this motivation is better than the other. Employee
motivation is removed from the analysis due to the lack of supporting information. To assess employee motivation re-
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quires continuous observation and cannot be conducted in a one-time sampling. Further research is required to assess
this topic.

4.2.3 Local Communities
The local community stakeholder is represented by seven respondents living in the contract farmers area. There are
six male and one female respondents. The initial target set was 100 respondents, yet it was unable to be reached following the difficulties in engaging the respondents due to the pandemic. Out of 95 people contacted, only 7.48% were
successfully interviewed.
Primary data were gathered through a questionnaire consisting of 24 questions, covering 12 inventory indicators of five
impact subcategories.

A. Community engagement
Running the farm would undoubtedly lead to interactions with the local community in the area, whether positive or negative. According to the contract farmers, 20.10% of them have had negative interactions with the informal local labor
union. In the case of negative interactions with the local informal authority (Preman), the contract farmers mostly have
a solution to compromise or deal with them. Most contract farmers have positive interactions with the local community,
such as through dialogues or charity. The contract farmers also asked for permission to run a farm from the neighbourhood leader, though there are 2.58% who do not.

B. Safe and healthy living conditions
In relation to the impact of the farms’ operation on the surrounding living condition, 29.38% of the contract farmers
have received some complaints on disturbance stemming from the farms. The disturbances are considered causing
mild inconvenience and majority can be handled by the contract farmers. According to the local community members
interviewed, there are 2 cases emerging based on feedback from two respondents: smell pollution and fly infestation.
The farm by regulations is located remotely from the surrounding communities. However, with the growing population,
some villagers and denizens inhabit areas surrounding the farms. Another respondent, however, believed that the farm
operations caused pollution leading to disease proneness. Overall, most of the respondents believed that the farm operations do not cause any harm to the livelihood of the local community or the surrounding water quality and quantity.

C. Delocalisation and migration
There are contract farmers who employed transmigrants along with local people to aid in farm operations. All the workers interviewed who are transmigrants were able to adapt very seamlessly with the local communities surrounding the
farms. As a transmigrant, this is important particularly to avoid conflict due to social gaps, e.g. in culture. All of the contract farmers who employed transmigrants provided assistance to help adaptation except for one farmer. Hence, most
of the local community members experienced no negative impact due to the contract farmers hiring transmigrants.

D. Local employment
According to the local regulations, there is a minimum percentage requirement of local workers, where the percentage
varies depending on the jurisdiction.

73% of the contract farmers complied with the local employment regulations.
Based on the surveys to the contract farmers, 73% of the contract farmers complied with the local employment regulations [12, 13, 14, 15] while 6% did not, and the rest were working by themselves or aided by their family members.

E. Human health issues - Non-communicable diseases and other health risks
Human health issues are closely related to the livelihood of a community. In assessing human health issues related
to diseases and other health risks, there are many areas to cover that are not feasible in a one-time sampling. Hence,
human health issues are removed from the analysis due to the lack of supporting information and requires further
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research.

4.2.4 Society
As previously mentioned, the questions for society are included in the contract farmers’ questionnaires for efficiency
reasons. The section for society in the contract farmers’ questionnaire consists of 15 questions that are covering nine
inventory indicators of one impact subcategories.
In general, there are common industry standards for farms and treatment for chickens. Japfa also has a standard for
their own farms in relation to animal welfare, such as biosecurity practices or mandatory equipment in the farms. Some
of Japfa’s standards are beyond the common industry standard. Based on the findings from the survey, the SOP in Japfa includes practices of ethical treatment of animals.
Overall, while the contract farmers show that they consider chicken welfare when building and managing their farms,
some of them do not comply with the standards (Japfa or common industry) in some aspects. The contract farmers
acknowledged some occasions were found where chickens are not in the optimum conditions, such as due to electricity shutdown (blackout), which may affect the health and safety of the chicken.

4.2.5 Consumers
In this study, consumer stakeholder assessment is based on the practices implemented by Japfa that may affect their
consumers. The data on Japfa practices were collected following the Company’s 2020 annual financial and sustainability report. Following the assessment, the result will then be affirmed further by the result collected from an online survey
randomly spread to the general consumers. The general consumers are represented by 119 respondents, consisting of
39 men and 80 women. There is one person aged from 12 to 17, 54 people aged from 18 to 25, 55 people aged 26 to
35, six people aged from 36 to 50 and 3 people aged from 51 to 60. The initial sample target was 100 respondents, and
more respondents were engaged than the set target. Primary data gathered through a questionnaire consisted of ten
questions covering four inventory indicators of one impact subcategory.
Based on the information gathered in Japfa’s reports, the Company implements numerous procedures for their quality
control to ensure food safety. The procedures include stringent biosecurity, vaccination and balanced nutrition for chicken, safe and clean housing, proper animal handling, along traceable distribution. Japfa farms do not use Antibiotics
Growth Promoter (AGP) which complies with the local regulations and international standards. In addition to abiding
local and international standards/regulations, the Company also pursues the highest food safety certification (FSSC
22000).

5. SOCIAL LIFE IMPACT ASSESSMENT
5.1 Reference Scale
The study uses five-point scales to assess each social topic. The middle level (0) represents compliance with the
Company’s policy, sector practice, Indonesia’s laws or international standards. Positive changes above the standard of
conformity are rewarded by positive ratings. Negative scores are given when non-compliance is present, either silent
complicity or no attempts to resolve the social problems found. The lowest level of enforcement is considered when no
data is available.
The table below shows each social impact’s score. The specific reference scales per impact are based on performance
indicators, questions about the situation and data we have received. Table 16 shows the reference scale used to score
each answer given by the stakeholders.
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Table 16: Reference scale definition under this social assessment

Impact SubStakeholders
category

Contract
Farmer

Contract
Farmer

134

Reference
Scales

Reference

+2

+1

0

-1

-2

Wealth Distribution

Contract farmers’ knowledge
improves
significantly,
including how
to upgrade to a
better farming
system. The
company
offers access
to farming
technology
improvements
(e.g. closed
houses). As a
result, there is
a significant
increase in
income (>50%).
Farmers are
able to obtain
HACCP or
similar certification.

Contract farmers’ knowledge
moderately
improves.
The company
offers access
to farming
technology
improvements
(e.g. closed
houses). Slight
increase in
income (<50%).

The partnership program
is transparent,
and the company provides
contract farmers assistance
to establish
the business.
After joining
the program,
no changes in
income.

The partnership program is
not fully transparent, and no
assistance in
establishing
the business.
After joining
the program,
income
has slightly
decreased
(<50%).

The partnership program
is not transparent, and no
assistance in
establishing
the business.
After joining
the program,
income has
significantly
decreased
(>50%).

Supplier Relationships

Japfa provides
knowledge
sharing in
addition to
the technical
teams’ visits,
where they
also frequently
monitor and
evaluate the
implementation of farmers’
farming practices. Contract
farmers are
very satisfied with the
partnership
program and
willing to recommend it to
other non-contract farmers.

Contract
farmers receive
regular technical teams’
visits beyond
the agreement.
Contract farmers are fairly
satisfied with
the partnership
program and
willing to recommend it to
other non-contract farmers.

Contract
farmers receive
regular technical team visits
in accordance
with the agreement. Contract
farmers are
satisfied with
the partnership
program and
may recommend it to other non-contract
farmers.

Contract farmers receive very
few technical
team visits that
are below the
agreement.
Contract
farmers are not
satisfied with
the partnership
program and
may not recommend it to
other non-contract farmers.

No technical
team visits.
Contract
farmers are not
satisfied with
the partnership
program and
will not recommend it to
other non-contract farmers.

[16]
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Contract
Farmer

Contract
Farmer

Contract
Farmers

Feedback
Mechanism

The company
always asks
for feedback
routinely,
fulfils delivery
according to
the partnership
contract, and
provides various extremely
satisfying
services for
contract
farmers.

The company
asks for feedback routinely,
fulfils delivery
according to
the partnership contract,
and provides
various satisfying services
for contract
farmers.

The company asks for
feedback,
fulfils delivery
according to
the partnership
contract, and
provides various services
for contract
farmers.

The company
rarely asks
for feedback,
fulfils delivery
according to
the partnership contract
sometimes,
and provides
some services
for contract
farmers.

The company
never asks for
feedback, does
not fulfil delivery according
to the partnership contract,
and provides
unsatisfactory
services or
no services
for contract
farmers.

[16], [17]

Fair Competition

Profit-sharing
contract, incl.
production
failure, is
explained to
and understood by >95%
of the contract
farmers.

Profit-sharing
contract, incl.
production
failure, is
explained to
and understood by >75%
of the contract
farmers.

A written
profit-sharing
contract is
available.
Profit sharing
contract, incl.
production failure is explained
to >95% of
the contract
farmers.

A written
profit-sharing
contract is
not available.
Profit sharing
contract, incl.
production failure is explained
only to >75%
of the contract
farmers.

Profit-sharing
information is
not provided
transparently
to the contract
farmers.

[16]

Contract
farmers’
access to safe
water sources, adequate
sanitation
facilities and
food security
are improving.

A majority of
the contract
Several farmfarmers do
ers do not have
not have
access to safe
access to safe
drinking water
drinking water
and improved
and improved
sanitation facilsanitation
ities. Few confacilities. Most
tract farmers
of the confeel that they
tract farmers
do not have
feel that they
a sufficient
do not have
food supply
a sufficient
throughout the
food supply
year.
throughout the
year.

Meeting Basic
Needs

Contract
farmers’
access to safe
water sources,
adequate sanitation facilities
and food security is regularly
monitored to
control whether the current
conditions are
not deteriorating.

Contract
farmers have
access to safe
water sources,
adequate sanitation facilities
and have a
sufficient
food supply
throughout the
year.

[7], [18],
[19], [20]
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Workers
receive wage
above the
minimum living
wage (for workers and their
families), and
performance
or competence-based
remuneration
(e.g. bonus or
higher wage),
wages received
above the
average wages
in the region
for the same
type of job;
the employer is
promoting fair
salary practice
to its value
chain

Workers

Fair Salary

Workers

Employers are
able to provide
permanent
jobs for the
local people
and provide
allowances in
Social Benefit/
addition to the
Social Security
mandatory religious holiday
allowance that
can improve
employees’ and
their family’s
livelihood.

Workers
receive wage
above the
minimum
living wage and
performance
or competence-based
remuneration
(e.g. bonus or
higher wage).

Workers receive an equal
minimum living
wage for a
single worker.
No salary disparity between
employees.

Employers are
able to provide
jobs for the local people and
allowances in
addition to the
mandatory religious holiday
allowance.

Employers are
able to provide
temporary
jobs for the
local people
and provide
mandatory religious holiday
allowance.

Workers
receive wages
below the
minimum living
wage, however
above the
poverty line
wage.

Workers receive a poverty
line wage or
below. There
is a salary disparity between
employees.

[21], [4],
[22], [23],
[24], [25],
[26], [27],
[28], [29],
[11], [9],

Employers are
able to provide
jobs for the local people but
do not provide
the mandatory
religious holiday allowance.

Employers do
not provide
jobs for the
local people.

[11], [9]
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Workers

Hours worked
per week are
below the
limits set by
ILO (less than
40 hours per
week) that
promotes a
better work-life
Working Hours balance. The
company has a
programme to
promote worklife balance
and track its
progress and
effectiveness.
No intensive
work.

Hours worked
per week are
below the limits set by ILO
that promotes
a better worklife balance
and if overtime,
workers are
paid for overtime working
hours.
Less intensive
work.

Hours worked
per week,
not including
overtime, are
at the limits
set by ILO, and
workers are
paid for overtime working
hours.
Effective working hours.

Hours worked
per week,
not including
overtime, occasionally are
above or way
too below the
limits set by
ILO, and workers are not paid
for overtime
working hours.
Intensive work.

Workers

Employers
implement
occupational
health and
safety practices beyond the
law requirements or industry practice,
including for
sanitation
facilities. No
injury is detected during the
assessment
period.

Employers
implement
occupational
health and
safety practice
that is beyond
the law requirements or
industry practice (e.g. there
is a dedicated
OHS worker),
including for
sanitation
facilities.

The employer
has an occupational and
health safety
policy in place.
Workers have
access to all
the required
personal
protective
equipment and
are provided
with basic
medical coverage according
to law.

No occupational and health
No strong
safety policy in
occupational
place. Workers
and health
do not have
safety policy
access to all
in place with
[9], [30],
the required
the evidence of
[31], [32],
personal
workers who
[33], [7]
protective
do not fully
equipment and
comply with
are provided
obligations on
with basic
safety pracmedical covertices.
age according
to law.

Workers’
access to safe
water sources, adequate
sanitation
facilities and
food security
are improving.

Several do not
have access to
safe drinking
water and
improved sanitation facilities.
Few workers
feel that they
do not have
a sufficient
food supply
throughout the
year.

Workers

Health &
Safety

Meeting Basic
Needs

Workers’
access to safe
water sources,
adequate sanitation facilities
and food security is regularly
monitored to
control whether the current
conditions are
deteriorating.

Workers have
access to safe
water sources,
adequate sanitation facilities
and have a
sufficient
food supply
throughout the
year.

Hours worked
per week,
not including
overtime, are
above or way
too below the
[11], [2]
limits set by
ILO, and workers are not paid
for overtime
working hours.
Intensive work.

A majority of
the workers
do not have
access to safe
drinking water
and improved
sanitation
facilities. Most
of the workers
feel that they
do not have
a sufficient
food supply
throughout the
year.

[28], [18],
[19], [34]
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Workers

There is a
balanced ratio
Equal Opportu- of women and
nities/Discrim- men employed,
ination
and a clear
recruitment
impartiality.

Workers

No child labour
or working
child is detected (all workers
above 18 years
old) and has
a policy to
enforce child
labour prohibition. The
company has a
programme to
raise awareness about
child labour
and track its
progress.

Child Labour

Local Commu- Community
nity
engagement

138

There is a quite
balanced ratio
of women and
men employed
(e.g. 1:3), and a
clear recruitment impartiality.

Women workers participating in the workforce and clear
recruitment
impartiality.

No women
workers participate in the
workforce, and
there is unclear
recruitment
impartiality.

No women
workers
participate in
the workforce,
and there is
recruitment
discrimination.

[11]

No child
labour or
working child
is detected (all
workers above
18 years old)
and has policy
to enforce
child labour
prohibition.

No child labour
is detected, or
there is a working child (13-15
years old) but
in compliance
to local regulations (e.g. maximum 3 hours
work hour, light
tasks, does not
hinder school
activity).

Working child
according to local regulations
(above age 12
and in school)
but working
condition not
in compliance
(e.g. work
hour more
than 3 hours,
hinders school
activity).

Child labour is
detected and
not comply
with local regulations (e.g.
workers are
aged under 9,
workers above
age 12 are not
in school, work
hour more
than 3 hours).
Heavy work.

[11]

Contract farmers have an operating permit
Contract farm- Contract farmfrom the local
ers continuous- ers regularly
authority, and
ly engage with engage with
a mechanism
the community the community
is in place to
and provide
and provide
engage with
significant
significant
the community,
contributions. contributions.
including for
addressing
grievances.

Contract
farmers do not
have operating
permits from
Contract
local authority,
farmers do
and no mechanot regularly
nism is in place
engage with
to engage with
the community.
the community,
including for
addressing
grievances.
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Safe and
Local CommuHealthy Living
nity
Conditions

There are very
few incidents
but do not have
actual impacts
on community
health and
No incidents
safety. Conon community tract farmers
health and
have a mechsafety. The
anism to solve
presence of
the issues that
contract farm- include actions
ers significant- to prevent
ly improves the incidents from
community’s
occurring in
water availabil- the future.
ity, hygiene and In addition,
sanitation.
the contract
farmers care
about the
community’s
water availability, hygiene and
sanitation.

There are some
incidents but
do not have
actual impacts
on community
health and
safety. Contract farmers
have a mechanism to solve
the issues that
include actions
to prevent
the incidents
occurring in
the future.

There are
numerous
incidents that
have impacts
on community
health and
safety, however, they are still
tolerable.

There are
numerous
incidents on
community
health and
safety, however, contract
farmers do not
have a mechanism to solve
the issues.

Contract farmers do not help
migrant workers in adapting
to the local
community,
and conflicts
are discovered
in the community.

[10], [16]

The company
refuses to employ workers
from the local
community.

[39], [12],
[13], [14],
[15], [35],
[36], [37],
[38]

Delocalisation
Local Commu- and migration
nity
(Local Community)

Contract farmers provide
maximum
efforts to help
migrant workers in adapting
to the local
community.

Contract farmers provide
some efforts
to help migrant
workers in
adapting to the
local community.

Contract farmers provide
a minimum
effort to help
migrant workers in adapting
to the local
community.

Contract
farmers do not
help migrant
workers in
adapting to the
local community, however,
only minor
conflicts are
discovered in
the community.

Local Commu- Local employnity
ment

The company
has a policy
that commits
to growing
local employment. Encouragement is
given to the
local community to apply
for the jobs.
A grievance
mechanism is
in place to handle complaints
on negative impacts arising.

The company has a
policy that
commits to
growing local
employment.
A grievance
mechanism is
in place to handle complaints
on negative impacts arising.

The company
has a policy
that commits
to growing
local employment.

The company does not
engage in
discrimination
when hiring
new workers.
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Society

Consumer

140

Ethical
treatment of
animals

Chicken
welfare is
prioritised and
biosecurity
practices are
implemented
as best in
class. Chickens
are in healthy
and good
condition and
inspected
routinely.
Always directly
involved in the
farm management, and have
a safe and
maintained
farm (closedhouse farm).

Chicken
welfare is
prioritised and
biosecurity
practices are
implemented
beyond general
industry practice. Chickens
are in good
condition and
inspected routinely. Involved
in the farm
management,
and have a
safe farm.

Chicken
welfare is
prioritised and
biosecurity
practices are
implemented
according to
general industry practice.
Chickens
are in proper
condition and
inspected, and
have an adequate farm.

Chicken
welfare is not
prioritised and
only some
biosecurity
practices are
implemented.
Farms are
decent but
chicken conditions are rarely
inspected. Five
animal freedoms are not
fully fulfilled.

Chicken welfare and biosecurity practices
are neglected.
Chickens
are in bad
condition, not [15], [40]
inspected, and
have unsafe or
unmaintained
farms. Five animal freedoms
are not fulfilled.

Health &
Safety

The company
has measures
to assess and
actively ensure
consumer
health and
safety, no
hormone and
antibiotic
growth promoter (AGP) usage.
Medicine and
antibiotics are
only used as
prescribed by
veterinarians,
has information of product
health and
safety on
packaging in
compliance to
regulation, has
food safety
management system
certification
(e.g. FSSC
22000), along
with continuous product
monitoring and
evaluation.

The company
has measures
to actively
assess consumer health
and safety, no
AGP usage.
Medicine and
antibiotics are
only used as
prescribed by
veterinarians.
Has information on product
health and
safety in the
packaging in
compliance
with regulation,
has food safety
management
system certification (e.g.
FSSC 22000).

The company
has measures
to assess consumer health
and safety in
compliance
with regulation,
no AGP usage.
Medicine and
antibiotics are
only used as
prescribed by
veterinarians.
Has information on product
health and
safety in the
packaging in
compliance to
regulation, has
prerequisite
programmes
on health and
safety (e.g. following ISO/TS
22002-1:2009).

The company
has measures
to assess consumer health
and safety, no
AGP usage.
Medicine and
antibiotics are
only used as
prescribed by
veterinarians.
Has information on product
health and
safety in packaging but not
in compliance
with regulation.

The company
has no measures to assess
consumer
health and
safety, AGP is
[41], [42],
used, has no
[43], [44],
information on
[45]
product health
and safety in
packaging, and
has no health
and safety
certification.
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5.2 Data Processing Procedure
With all the primary and secondary data collected, the interview results were then scored. Each answer option in the
questions has default scores that are determined based on the references collected. The scoring range used is one to
five, with one as the lowest score and five as the highest possible score. However, on certain questions, the maximum
score might instead be three, meaning it is mandatory according to the local or international regulations/standards. The
score calculations are done for each of the classifications mentioned before.
The scoring method varies depending on the question type. For yes or no, Likert scale and single choice questions, each
answer option has its own default score. Multiple-choice questions, in general, are scored depending on the number of
options chosen. The more options are chosen, the higher or the lower the score will be depending on the context. On
certain multiple-choice questions, each option may have different values. The score will then be determined through
the average of the options chosen by the respondent. The final score for each question is calculated using the weighted
average method. Several questions that cannot be assessed quantitatively are excluded from the scoring calculation
and considered as supporting data. Examples of scoring method can be found in Appendix A.

Figure 8: Illustration of Data Processing Calculation

Figure 9: Scoring Example based on Question Type (See Appendix A for Calculation Example).
Each question is scored in a range of 1-5. See the description of this range in Table 17
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In the data collection process, some questions are included in more than one questionnaire to ensure credibility by
comparing results from other related stakeholders, such as between contract farmers and workers or contract farmers
and the local community. Initially, the scores of those questions will be triangulated to prove the consistency. However,
as we faced challenges in obtaining sufficient samples for the worker and local community stakeholder, the comparison will be biased because of an unbalanced sample ratio. Therefore, the score used is only from the contract farmer
questionnaire as the sample number is the largest and can represent the population better.
The assessment results are averaged according to their impact subcategory. The numbers are then converted to a
range of +2 to -2, with +2 as the best result and -2 as the worst result. The conversion is needed to assess each social
topic according to the reference scale that has been constructed based on the references compiled. The conversion
range can be seen in Table 17.
Table 17. Scoring conversion from scale level to score interval

Scale

Score Interval

Description

+2

4.6 - 5

Ideal performance. Best in class

+1

3.6 - 4.5

Beyond compliance/standard

0

2.6 - 3.5

Compliance

-1

1.6 - 2.5

Slightly below compliance

-2

1 - 1.5

Below compliance

5.2.1 Challenges
In the data processing phase, there are various challenges we encountered.
•

As mentioned in the data collection phase, there is a lack of samples from the worker and local community
stakeholders.

•

Lack of standardised way in capturing the social aspect information from the interview and writing it into a
report, in which an interpretation by the interviewer might be a factor in the final interview report.

•

Defining the default score for each answer option. While we are using various references (laws and regulations
in particular), most of them only provide the compliance conditions, so determining the higher and lower scores
is complicated. There are also some questions regarding aspects that are not regulated by the law and regulations/standards, so we lack references.

5.3 Results
5.3.1 Contract Farmers as Value Chain Actors
Table 18 addresses the impact assessment results by subcategories for value chain actors or contract farmers. For the
Supplier Relationships and Fair Competition subcategories, the performance is beyond compliance with a score of +1
for all types of contract farmer categories. In Supplier Relationships, the score was beyond compliance since the contract farmers are visited regularly by the technical teams more than what is agreed in the contract. Furthermore, contract
farmers are satisfied with the service provided and are willing to recommend the Japfa program to other non-contract
farmers. In the Fair Competition subcategory, most contract farmers shared that they received explanations about the
profit-sharing rules, the contract, and basic supply materials cost and livebird selling price. Furthermore, if the contract
farmers experienced production failure, most contract farmers claimed they received explanations about the causes.
For the Wealth Distribution and Feedback Mechanism subcategories, the social performance was varied among the
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types of contract farmers. Mostly the performance of these subcategories is at the compliance level. Under the Wealth
Distribution subcategory, the results indicate that the contract farmers are already treated equally. After joining the
Japfa partnership programme, an improvement on farming knowledge was identified, while they are also provided with
access by the Company to enhance their farming technology. For the Feedback Mechanism subcategory, the score was
beyond compliance in certain contract farmer categories, i.e. Area 4, Stable and Small capacity contract farmers. One of
the reasons identified was that the contract farmers in Area 4 were frequently asked about their feedback on the service
compared to other areas. Moreover, these contract farmers are also slightly more satisfied.
For the Meeting Basic Needs subcategory, the accessibility of contract farmers to meet their basic needs was assessed. The results show that they have sufficient access to safe water sources, adequate sanitation facilities and
a quite balanced diet and food supply throughout the year. A discussion on the hotspot is elaborated in the hotspot
analysis in Section 6.
Table 18. Impact Assessment Results for Contract Farmers

Impact Subcategory

Performance

Area
1

2

3

Emerging

4

Capacity
Stable

Success

Small

Medium

Large

Wealth Distribution

0

+1

+1

0

0

0

+1

0

+1

0

Suppliers Relationship

+1

+1

+1

+1

+1

+1

+1

+1

+1

+1

Feedback Mechanism

0

0

0

+1

0

+1

0

+1

0

0

Meeting Basic
Needs

0

0

0

0

0

0

0

0

0

0

Fair Competition

+1

+1

+1

+1

+1

+1

+1

+1

+1

+1

5.3.2 Workers
The data sources and impact assessments for Japfa workers and contract farmers workers are different.
Japfa Workers
For Japfa workers, the data was collected from the Company’s annual or sustainability report. Thus, it is assumed that
the practice is uniform between one unit to another. The results shown in Table 19 provide information that the Company’s scores on fair salary, social benefits/security and meeting basic needs are beyond compliance. While for the working hours, health and safety, child labour and equal opportunities/discrimination, the score is at the compliance level.
Table 19: Impact Assessment Results for Japfa Workers

Impact Subcategory

Impact Assessment Score

Fair Salary

+1

Social Benefit/Social Security

+1

Working Hours

0

Health & Safety

0
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Impact Subcategory

Impact Assessment Score

Meeting Basic Needs

+1

Child Labour

0

Equal Opportunities/Discrimination

0

Contract Farmer Workers
The social impact assessment results on workers of contract farmers are shown in Table 20. The scores ranged from
slightly below to beyond compliance and varied between contract farmer categories. The working hours and child labour
impact subcategory, the results show slightly below compliance level. For the fair salary, on average, all areas are at the
compliance level. However, when comparing the performance, the emerging contract farmers and the small ones have
better scores. Practice on social benefit and security is also mostly on compliance, but areas 1, 2 and 4 and those contract farmers with large capacity went beyond compliance. Overall, the practice has also not yet achieved compliance
among contract farmers in the health and safety category, only area 3, contract farmers with stable performance, and
contract farmers with large capacity who reached the compliance level. In general, contract farmers from area 1, those
who are successful and those who own large capacity farms achieved a slightly beyond compliance level in the meeting
basic needs category. Most contract farmers are also on the compliance level for equal opportunities/discrimination for
workers; however, in area 2, the practice is slightly below compliance, which is interesting to investigate further.
Table 20: Impact Assessment Results for Workers of Contract Farmers

Impact Subcategory

Area

Performance

Capacity

1

2

3

4

Emerging

Stable

Success

Small

Medium

Large

Fair Salary

0

0

0

0

+1

0

0

+1

0

0

Social Benefit/
Social Security

+1

+1

+1

+1

+1

+1

+1

+1

+1

+1

Working Hours

-1

-1

-1

-1

-1

-1

-1

-1

-1

-1

Health & Safety

-1

-1

0

-1

-1

0

-1

-1

-1

0

Meeting Basic
Needs

+1

0

0

0

0

0

+1

0

0

+1

Child Labour

-1

-1

-1

-1

-1

-1

-1

-1

-1

-1

Equal Opportunities/Discrimination

0

-1

0

0

0

0

0

0

0

0

5.3.3 Local Communities
The social impact assessment on local communities is only done for those from surrounding contract farmers’ farms.
The results in Table 21 shows that in the community engagement, the contract farmers mostly achieved compliance
level, with those in area 2 and large capacity being at beyond compliance level. For safe and healthy living conditions, as
well as delocalisation and migration category, the score is all on the compliance level. On local employment, the practice
is beyond compliance level.
Table 21. Impact Assessment Results for Local Communities of Contract Farmers
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Area

Capacity

Performance

Impact Subcategory
1

2

3

4

Emerging

Stable

Success

Small

Medium

Large

Community engagement

0

+1

0

0

0

0

0

0

0

+1

Local Employment

+1

+1

+1

+1

+1

+1

+1

+1

+1

+1

Delocalisation and
migration

0

0

0

0

0

0

0

0

0

0

Safe and Healthy
Living Conditions

0

0

0

0

0

0

0

0

0

0

5.3.4 Society
The impact subcategory assessed on society is more on the ethical treatment of animals done by the contract farmers. There are nine indicators to investigate the animal welfare practice done by the contract farmers, and all contract
farmers achieved the compliance level as shown in Table 22. In short, the compliance level means the contract farmer
practice is similar to other farmers in the commercial farming industry, specifically in Indonesia.
Table 22: Impact Assessment Results for Society

Impact Subcategory
Ethical Treatment
of Animals

Performance

Area

Capacity

1

2

3

4

Emerging

Stable

Success

Small

Medium

Large

0

0

0

0

0

0

0

0

0

0

5.3.5 Consumers
Assessment on the consumer stakeholder category was done based on the data collected from the Company’s record
in the annual or sustainability report. It only assessed the practice done by Japfa, and the data collected is from general
conditions. It is identified that the Company has the Food Safety System Certification (FSSC) 22000 that shows assurance on its product health and safety assessment.
Table 23: Impact Assessment Results for Consumers

Impact Subcategory
Health & Safety

Impact Assessment Score
+1

6. INTERPRETATION OF THE RESULTS
6.1 Contract Farmer as Value Chain Actors
All impact assessments for the Suppliers Relationship, Fair Competition subcategories, and Feedback Mechanism sub-
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category (area 4, stable and small farms) scored slightly above compliance, whereas in the Wealth Distribution, Meeting
Basic Needs and Feedback Mechanism impact subcategory were at compliance level.

A. Wealth Distribution
Wealth distribution is related to the education and performance of the farmers’ farm operation. The scores were relatively similar across areas, performance and capacity, i.e. compliance level and beyond compliance for specific subgroups
(i.e. area 2, area 3, success contract farmers, and medium capacity contract farmers). The results indicate that the
contract farmers are treated equally while being provided opportunities to improve their farming practice, for instance,
for the transformation from the open- to the closed-house farm system. One of the most notable contributors under this
impact subcategory is that these contract farmers experienced education improvement. A better knowledge of good
farming practices will lead to better performance that results in income improvement. Contract farmers claimed that
partnering with Japfa has also allowed them to support their families, such as sending their kids to higher education.
Based on the survey, upon the initial phase of joining the partnership, the prospective contract farmers tend to discuss
with their peers instead of reaching out for support from the Company. To improve the social performance in this
context, Japfa could increase engagement intensity for consultation and support during the initial phase, which helps
farmers fulfil the partnership requirements.
It is also essential for the contract farmers to receive and understand the KPI calculations. In Japfa, this is already part
of the partnership procedure. However, the survey showed that many contract farmers did not truly grasp how the calculation is done. Therefore, it is recommended to include a statement from the contract farmers within the partnership
agreement, asserting their understanding of the KPI calculation. Subsequently, it has to be made sure that the contract
farmers have the agreement copy to ensure mutual understanding.
Under this subcategory, we included the presence of HACCP or similar certification as one of the wealth indicators.
Being able to afford this kind of certification can prove that the contract farmers can fulfil their basic needs and have
the resources to pursue beyond core requirements, as obtaining this certification needs significant effort, commitment,
and funding.

B. Suppliers Relationship
In general, supplier relationship correlates with how a systemised knowledge transfer could serve the contract farmers. The knowledge transfer is done by PPL, technical support, or coPPL through a visit, joining sharing sessions held
by contract farmers themselves, and attending extension service held by Japfa. The approach for knowledge transfer
varies according to individual contract farmers’ performance. For successful contract farmers, the benefits of knowledge transfer directly from Japfa are better perceived, while for less successful contract farmers, a benchmark to peer
contract farmers may improve their knowledge better. The data also showed that larger farms tend to receive more
information than smaller ones during the Japfa on-site visit.
However, only half of the contract farmers are familiar with the extension service. The particular reason for this circumstance is the absence of coordination or a structured schedule. Socialisation leading up to the event should also
be done to attract more contract farmers. Despite the commonly missing information about the event’s existence, the
relevancy of the topics covered at the extension service scored high marks for Japfa.
Transfer knowledge or sharing sessions about farm construction and management should always be relevant to all
contract farmers. Continuous evaluation of the sharing methods and contract farmers’ progress is paramount. Through
structured knowledge sharing, Japfa could reach out to more contract farmers and build a better relationship with them.

C. Meeting Basic Needs
Sufficient access to primary necessity, i.e. water and food, is crucial for the proper livelihood of the contract farmers.
The impact assessment results show that Japfa contract farmers can sufficiently fulfil their water needs for daily activities, including household and farming. Although, for a few farmers (<5% out of total respondents), they need to buy the
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water to meet their needs. Each inventory indicator related to food consumption scored exemplary. The composition
of the contract farmer’s family daily meals mainly consisted of all essential nutrients such as carbohydrates, protein,
fat, vegetables and fruit, as suggested by the Ministry of the Health Republic of Indonesia. However, specific impacts
scored lower than others. For instance, almost half of the contract farmers in Area 2 do not follow the balanced diet recommended. A similar thing also happens with stable contract farmers and medium capacity farms, where they scored
lowest among other impacts in similar groups.
The skills and knowledge required to produce goods and services can be linked back to physical capital or, in this study,
sanitation. All contract farmers were identified to have basic sanitation. Contract farmers in Area 2 and contract farmers
with stable performance scored slightly lower than in other areas and performance categories. One intriguing result is
the larger farms had a lower score than the other two capacities.
As a responsible partner, Japfa ensures all contract farmers are subject to and well educated on balanced nutrition, sufficient amounts of water, and proper sanitation. The goal can be achieved by regularly monitoring to ascertain whether
the current conditions are deteriorating.

D. Feedback Mechanism
In general, the impact assessment shows that contract farmers are satisfied with services provided by Japfa (e.g. the
feed, OVK, DOC, technical support, vet, etc.). The scores related to the feedback mechanism are mainly on the compliance level, with contract farmers in area 4, stable contract farmers and contract farmers with small capacity farms
scoring slightly above compliance. Based on the survey results, it is identified that contract farmers under this subgroup
are asked for feedback more frequently, which resulted in a beyond compliance social performance under the feedback
mechanism impact subcategory.
Several other activities also affect the score among the areas. For example, the number of products and services Japfa
provided to the contract farmers, though only slightly higher than others. Improving the delivery time and conformity
on the amount delivered of farming materials (DOC, Feed, OVK) will be an approach to step up Japfa’s feedback mechanism. Japfa can achieve higher scores by increasing the frequency of collecting contract farmers’ feedback, which
might help to improve the service and engagement with contract farmers that may lead to a better contract farmers’
performance.

E. Fair Competition
The presence of profit-sharing contracts is a priority for fair competition. Overall, Japfa has provided an environment
that allows contract farmers to raise livestock in an equal and healthy manner by scoring the compliance level. Most
contract farmers understand the profit-sharing rules under the partnership arrangement, where a full explanation from
Japfa, including the Sapronak price and the chicken harvest selling price, is mandatory to be shared with the contract
farmers. When the contract farmer experiences a production failure, Japfa explains why it happened. This indicates an
evaluation process to improve contract farmers’ performance and demonstrates that Japfa still cares for the contract
farmers although their production failed. To enhance the performance of this subcategory, Japfa needs to ensure all
contract farmers receive and understand the production failure explanation.

6.2 Workers
The workers’ stakeholder is classified into two workers of Japfa and workers of contract farmers. The
explanation will be combined based on the impact categories. At the end of this section, subsection 6.2.1
addresses the results of smallholder farmers, i.e. contract farmers with small capacity, that in the UNEP
Social LCA Guidelines are also defined under workers stakeholder category.
A. Fair Salary
For workers of Japfa, the score was high because, on average, Japfa provides an entry-level wage higher than the minimum provincial wage, i.e. approximately 142%, and the salary ratio between men and women is equal. In addition to
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that, workers may receive bonuses based on their performance, which is not regulated in the law. Therefore, a bonus is
considered as a beyond compliance practice.
The scores for the contract farmer workers are on the compliance level. On average, workers of the contract farmers
are also given a wage above the minimum provincial wage and a bonus. However, there were contract farmers who
did not provide transparent communication about the bonus to the workers. In contrast to workers of Japfa, workers
of contract farmers experienced unfair treatment between men and women workers. It was identified that mostly men
workers receive higher wages than women. Emerging contract farmers and those with small capacity farms have
better performance because those who also employ women workers pay wages equally. A further study is required to
specifically collect the point of view of the contract farmers or their policy on this matter. Contract farmers from other
categories mostly employed men so they were not asked regarding salary disparity between certain groups, such as
based on gender.

B. Social Benefits/Social Security
This impact subcategory was assessed based on the job and social benefits provided by the employers. For Japfa
workers, they are employed full time, thus allowing a steady income. Allowances are provided, not only the basic religious holiday allowance (Tunjangan Hari Raya) as is mandatory by the Indonesian law, but also included other benefits
such as transportation allowance and pension package that made a plus for the Company’s social performance under
this impact subcategory.
The results showed that the overall score is beyond compliance for all categories for the workers of contract farmers.
From the total 194 respondents engaged in the survey, 78.9% of them were helped by workers to manage their farm,
while the rest, mostly small contract farmers, worked alone or with their family members. Mainly, the workers are employed full time, thus allowing a steady income. In addition to the wages, contract farmers provide a basic religious
holiday allowance that is mandatory by regulation. Other benefits are also given to workers, e.g. accommodation, meal
allowance and groceries. Few contract farmers also funded school fees for worker’s children, which this initiative is
considered beyond compliance. It shows effort how contract farmers could create a greater impact by providing the
children access to education.

In addition to the primary wage, workers at farms are provided with additional benefits such
as accommodation, meal allowance and some also supported with school fees for their
children by the contract farmers, which are beyond compliance.
C. Working Hours
In this impact subcategory, for Japfa workers, it is already on the compliance level as the Company follows the applicable regulation of 40 working hours per week.
The overall score on the workers of contract farmers is below compliance for working hours. Two indicators were assessed, i.e., the number of working hours and documented employment conditions (contract). In general, eight hours
per day is the acceptable regular working hours, according to ILO. Workers at the farm were identified to work overtime
up to 12 hours or even more occasionally. To a large extent, workers are required to work for a long period for standby
and monitoring. The actual physical work does not take a significant amount of time, such as feeding, housekeeping, vitamin intaking and health recording. This fact aligns with another study by Anisa [46] that identified the required working
hours for farm workers is five hours on average, which is less than the regular working hours. There was not yet much
research on this issue, and the working hours actually may differ depending on the worker’s role.

D. Health & Safety
The social performance for the Japfa workers under this category is on the compliance level. Occupational Health
Management (OHS) system is in place that includes the provision of personal protective equipment and basic medical
coverage as set by the regulations.
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An identical performance is also applied for the contract farmers under category Area 3, Stable and Large. Contract
farmers for other categories were slightly below compliance. In general, most activities assessed in this subcategory
were considered on compliance level because upholding health and safety for workers are required by government
regulations. In all categories, the majority of contract farmers claimed to have a health and safety policy, yet the performance score was overall low due to lack of contract farmers’ commitment to upholding the OHS practices in the farm,
mainly it was reflected by the absence of training on OHS and regular health check for workers.
Based on the information gathered, workers’ main job is to monitor the chicken, which is less physically demanding.
Therefore, low risk of injury on farms. This condition may be the one that leads to low commitment among the contract
farmers on occupational health and safety. Comparing the injury data in Japfa’s owned commercial farms, the data
shows the process has the lowest injuries numbers compared to other processes in its integrated supply chain. In the
contract farmers, only two of them stated they had accidents. Nonetheless, as the contract farmers already have the
OHS policy, it would be better to nurture the implementation to increase the safety level at the workplace.

E. Meeting Basic Needs
The workers of Japfa are beyond compliance level, as it was assumed they tend to have a more balanced diet, indicated
by a better income (beyond the minimum living wage).
For the workers of contract farmers, the performance is on compliance level among all types of subgroups. Workers of
contract farmers of Area 1, Successful and Large reached beyond compliance. The meeting basic needs was assessed
based on the adequacy of balanced nutrition that workers can meet. Workers of successful and large contract farmers
tend to have a more balanced diet than others. Successful contract farmers indicate that they earn higher income, increasing their ability to give incentive or higher pay to their workers.

F. Child Labour
Child labour is not identified in Japfa workplaces, as the Company is committed to ensuring employees are over 18
years old.
Overall, only two out of 194 respondents stated having child labourers among their workers for the workers of contract
farmers. However, the absence of a policy that forbids the practice showed a low commitment that resulted in below
compliance practice. Child labourers identified were all under 18 years old, whereas at two contract farmers, they are
identified to be under school-aged (12-15 years old). In Indonesia, child labour is allowed under strict conditions, including the children have to attend school and do not work more than three hours a day that hinders school activities. In
general, the issue on this subcategory is more inclined towards the absence of preventive action by contract farmers
who did not have a rule, whether written or unscripted, on the minimum age required in recruiting, which played a significant role in their performance for this subcategory.
Regardless of the existence of child labour policy, in general child labour still exists due to social and economic situations that cause the children having to drop out of schools. Therefore, in some cases, child labour may instead be
necessary for the children to survive and improve their well-being. For example, they could improve their economic
situation, perhaps even allowing them to go back to school later on.

G. Equal Opportunities/Discrimination
Japfa values diversity, regardless of the employees’ backgrounds. The Company focuses on competence, experience
and cultural fit in its hiring process, indicating a solid commitment to non-discrimination.
For the workers of contract farmers, the overall performance for this subcategory is on compliance. It showed that generally, contract farmers do not discriminate when providing job opportunities. One of the inventory indicators assessed
under this subcategory is the share of women in the labour force. As mentioned on fair salary analysis, most of the
contract farmers did not employ women workers. However, they intuitively do not discriminate against gender on the
recruitment requirements, relatively more open and promoting equal opportunities. In Area 2, the score is slightly below
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compliance because the number of women workers in this area is the lowest.

6.2.1 Smallholder Contract Farmers
This section specifically analysed the impact assessment results of contract farmers who have a small farm capacity.
As mentioned in Section 2.4, this type of contract farmer is considered a smallholder instead of value chain actors with
the same impact subcategories. As the impact subcategories of smallholders are still being developed at the moment
this report was created, through this study we would like to identify critical points that need to be addressed when assessing this stakeholder. Therefore, the discussion under this section would address the impact results for all impact
subcategories, including the smallholder performance in relation to other stakeholders, i.e. workers, local community
and society.

A. As Value Chain Actors
We categorise small farmers as value chain actors because it has the same impact subcategory with value chain actors. Farmers’ performance varies among the impact subcategory. Three distinguished impact subcategories categorised as beyond compliance are Supplier Relationship, Feedback Mechanism, and Fair Competition. The other impact
subcategories are on compliance level. No impact subcategories are classified as slightly beyond compliance nor beyond compliance.

Essentially there is no difference in the treatment of smallholders farmers compared to other types of contract farmers. However, the information regarding assistance from Japfa in providing recommendations/
assurance for contract farmers required by Banks for opening a closed-house is better known to the smallholder farmers than larger contract farmers. Even so, the survey results showed that more smallholder farmers are reluctant to switch to closed-house if compared to larger contract farmers (medium capacity). This
is because almost a third of the smallholder farmers are not familiar with the procedure and the advantages
of switching to closed-house. While KPI is closely related to farmers’ wealth, 49% of the smallholder farmers
still don’t understand how to calculate it. Nevertheless, when they first wanted to join a Japfa partnership,
information about the procedure for partner selection was given clearly.

Based on the information gathered during the survey, it was identified that frequent contacts
were done with smallholders farmers to establish close engagements.
It is identified that smallholder farmers are asked for feedback more frequently, which resulted in a beyond compliance
social performance under the feedback mechanism impact subcategory.

B. Workers
In this study, we identified a few smallholder farmers who also have workers. In relation to their workers, the farmers’
performance is varied among impact subcategories. For fair salary and social benefit/social security, they are beyond
compliance level, while meeting basic needs and equal opportunities/discrimination are only on compliance level. Like
other types of farmers, for working hours, child labour, and health and safety impact subcategory, improvement is required as they are still under the compliance level, although not in inferior performance.
The results show that more than 80% of the aforementioned smallholder farmers can provide income to their workers beyond the minimum living wage in their areas, with a bonus as an addition. Their fairness in giving remuneration
among workers indicates the non-discrimination act of the contract farmers. The farmers claimed to provide equal
wages for the same type of work. In addition to the salaries and mandatory religious holiday allowance, most farmers
also provide other benefits, including food, accommodation and groceries.
The non-compliance is identified for working hours due to nearly 70% of workers having excessive working duration,
i.e. more than eight hours per day compared to what is set globally, with more than 50% not paid for overtime. This
condition is not different with larger types of farmers. For workers at farms, the long working hours are not necessarily
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followed by a heavy workload, as they are required to work for a long period to be on standby and monitor the farms.
However, the smallholder farmers could improve their working mechanism by providing a written contract that will provide a transparent working agreement for the workers. For health and safety, the results show smallholder farmers still
lack the commitment to upholding the practice in the farms. Hence an improvement is recommended, for example, by
simply providing a first aid kit, training or socialisation and fire alarm for the workers. In the context of child labour, there
were two child labourers identified, which resulted in non-compliance performance. These two labourers have either
family or acquaintance relationships with the farmers. For smallholders, this issue is more likely to appear mainly due
to economic limitations.

C. Local community
The overall result is rather positive on the interaction between the smallholder farmers and the local community around
them. They are beyond compliance in the Local Employment impact subcategory and compliance level for the rest of
the impact subcategories. The smallholder farmers can blend in with the local community because they are considered
as part of the community. The beyond compliance result for Local Employment can be attributed to the fact that smallholder farmers have smaller capacity farms, so they tend to have a small number of workers in which most of them
were hired locally from the surrounding neighbourhood.
While the results for the rest of the impact subcategories are on the compliance level, there are some aspects that the
smallholder farmers can improve. Some smallholder farmers do have a few migrant workers. While the migrant workers
we interviewed were all able to adapt well, the accommodation and assistance provided by the smallholder farmers are
minimal. The smallholder farmers can improve by giving more assistance to ensure further that migrant workers can
adapt comfortably. Other aspects that the smallholder farmers can further improve are the handling of altercations with
the local unauthorised party and providing more contribution to the local community.

D. Society
Focusing on the ethical animal treatment, the assessment for the smallholder farmers in relation to the Society stakeholder is on the compliance level. While the overall result for the smallholder farmers is satisfactory, there are several
aspects where the smallholder farmers excelled compared to larger contract farmers. Overall, the smallholder farmers
have a better farm density where the chickens are not too crowded. In addition, the smallholder farmers are also more
involved in managing their farms (and spend more working hours) as they tend to have a lesser number of workers or
manage the farm by themselves.
Nonetheless, there are also aspects where the smallholder farmers fell behind the larger contract farmers and can be
considered for improvement. While most of the smallholder farmers control and monitor farm temperature and humidity, the smallholder farmers also have the highest percentage of contract farmers who do not control and monitor
farm temperature and humidity compared to larger contract farmers. The majority of the smallholder farmers are still
using the open house farm type as closed-house farms need significant investment. As the smallholder farmers have
significantly less funding, their farm and housing equipment is not as complete and advanced. One notable feature is
the existence of a power failure alarm which is lacking in most of the smallholder farms.

6.3 Local Communities
A. Community engagement
The scores related to community engagement are mostly on the compliance level, with contract farmers in area 2 and
contract farmers with large capacity farms scoring beyond compliance. In general, there are interactions between the
contract farmers and the local community, such as respected local figures. There are a small number of negative interactions with a local unauthorised party. The contract farmers solved slight altercations with local unauthorised parties
both directly or through a mediator. The contract farmers have positive interactions with the local community through
contributions, such as donation or building social facilities, and dialogues with varying frequency. Most of the contract
farmers have dialogues with the local people routinely at least once a month. Some contract farmers, particularly con-
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tract farmers in Area 2 and contract farmers with large capacity farms, interact more frequently with the local people
contributing to their slightly beyond compliance score for the community engagement aspect. Overall, most contract
farmers have asked for permission from the local governor to operate their farms.
To further improve the scores related to community engagement, Japfa can make a guideline for the contract farmers
on precautionary steps or how to engage local unauthorised party. The contract farmers can also be encouraged to interact more frequently with the local people and the local governor through dialogues, activities, or social contributions
to nurture positive interaction with the local community. Japfa should also ensure that the contract farmers have the
local governor’s consent to operate their farms.

B. Local Employment
In relation to the local employment aspect, the contract farmers were asked how many local people were employed,
while the people from the local community were asked about the impacts of migrant workers’ presence in their lives.
The yielded result for the local employment aspect is beyond compliance level for all contract farmers. Overall, most
of the contract farmers’ employees are at least 75% local people, which complies with the local regulations for local
people employment [11, 12, 13, 14]. The local community also experienced no negative impacts from migrant workers
employed by the contract farmers in their area, hence resulting in an overall beyond compliance level for all contract
farmers for the local employment impact subcategory.
While promoting local employment is essential, it would also be beneficial to have a mix between local and migrant
workers to encourage skill advancement. Having ethnic diversity in the workforce may foster a more creative problem-solving work environment as there will be different approaches and perspectives [47]. The local and migrant workers would be able to uplift each other’s abilities leading to overall work performance improvement.

C. Delocalisation and Migration
Some of the contract farmers employed workers from other regions. The scores related to the delocalisation and migration of the workers are on the compliance level. In general, all of the workers were able to adapt well to their new living
situation and community. Most contract farmers also facilitate the workers’ by giving them opportunities to blend in
through socialising or living in the local neighbourhood, except for one contract farmer whose farm is located far from
the settlement area. Japfa can improve the scoring even further by setting a guideline on what the contract farmers can
do to aid the workers’ adaptation to new living areas. Japfa also still has the possibility to score higher as the aspect of
migrant workers’ living adjustment evaluation and feedback mechanism is not yet analysed in this study. It is recommended to include this aspect in future study.

D. Safe and Healthy Living Conditions
Generally, the performance for this subcategory is on compliance, showing that the presence of Japfa Contract Farmers
does not negatively affect the living conditions of the local community. There were contract farmers who received some
complaints from the local people experiencing disturbance to their living conditions because of the farm operations.
Most of the complaints are mild inconveniences. Japfa and the contract farmers can improve the score regarding safe
and healthy living conditions by improving the farm operations, particularly to mitigate the complaints on air pollution
due to manure and fly infestation. Japfa can share experiences with the contract farmers regarding local community
engagement related to improvement of adequate sanitation facilities and clean water availability.

6.4 Society
The assessment for Society stakeholder is mainly focused on ethical animal treatment by the contract farmers of Japfa
in general. Overall, the result is satisfactory as the contract farmers in all areas, performance, and capacity complies
with the existing local regulations or international standards on ethical animal treatment. While the overall result is satisfactory, there is still a lot that can be improved.
The contract farmers can achieve higher scores if there is more facility implementation in their farms by following all
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Japfa farm standards and adjusting their farm density to a suitable level according to the farm type. One of the most
critical facilities to be considered is a power failure alarm, as most contract farmers experienced an occasional power
failure. An automated power failure system to immediately activate secondary power sources would be even better
to avoid chickens experiencing overheat. Installing an automated temperature and humidity control system can also
improve animal condition maintenance, in addition to routine monitoring. By ensuring the best living environment possible, the chicken welfare will also improve, leading to a better social performance in this impact subcategory. Japfa can
also contribute by increasing the frequency of monitoring and evaluation on the contract farmers’ operation to ensure
animal welfare.

6.5 Consumers
As explained in the Social Life Cycle Inventory section, for the consumer stakeholder, the assessment is based on
Japfa’s practices in relation to the health and safety of their products that will directly affect their consumers. Overall,
Japfa’s practices are beyond compliance. In general, Japfa took the health and safety of their product very seriously
with strict and disciplined procedures from the start of their production process until the product is distributed to customers. In addition, Japfa has attained the highest food safety certification, FSSC 22000, showing their commitment to
consumers that their products are safe and healthy. Japfa also complies with mandatory practices, such as no antibiotics or growth promoter and government requirements for product information. The government requires every food
product to have a specific type of packaging and the content of product information that should be included, such as
nutritional value and Halal certification.
The importance Japfa places in product health and safety correspond to the general consumer expectation for food
products. According to the survey result from 119 respondents, when purchasing food products, 88% of the general
consumers examine the nutritional value of food, 77% contemplates health benefits, 66% checks if the food is Halal
certified, and 52% inspected the product information for allergens. The result proves that product safety and health is
essential information to the consumers. In addition, 82% of the respondents also consider health and safety certifications ownership such as Halal certification is crucial to assure that the products from those companies are reliable,
clean and harmless.
In this study, we focused more on how the Company ensures the health and safety of our products in the production
stage. While we do have a hotline service for product monitoring and evaluation, we did not analyse further on this subject as we limited the scope of the study to the production stage only. In the future study, continuous product monitoring
and evaluation after the production stage should be analysed more deeply to provide a more comprehensive social
performance assessment.

6.6 Conclusion and Recommendations
•

The social impact for the Contract Farmers stakeholder is positive as indicated by the beyond compliance
rating in Wealth Distribution, Suppliers Relationship and Meeting Basic Needs subcategories, beyond compliance for certain subgroups in Feedback Mechanism subcategory, while the rest of the subcategories are on
compliance level.

•

The Workers stakeholder is divided into Japfa workers and contract farmers workers. The Japfa workers results are positively indicated by the beyond compliance rating in Fair Salary, Social Benefit/Social Security, and
Meeting Basic Needs subcategories.

•

On the other hand, the workers of contract farmers show both positive and negative impacts. The positive impact is indicated by beyond compliance in Social Benefit/Social Security subcategory and beyond compliance
for certain subgroups in Fair Salary and Meeting Basic Needs subcategories. The negative impact is indicated
by a slightly below compliance score in Working Hours and Child Labour subcategories along with a slightly
below compliance score for certain subgroups in Health & Safety and Equal Opportunities/Discrimination subcategories.
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•

The social impact is relatively positive for the Local Community stakeholder, indicated by the beyond compliance score in the Local Employment subcategory, beyond compliance in certain subgroups for Community
Engagement and Meeting Basic Needs subcategories and compliance for the rest of the subcategories.

•

For the Society stakeholder, the result shows that the Ethical Treatment of Animals subcategory is in compliance.

•

Lastly, the social impact for the Consumer stakeholder is positively indicated by the beyond compliance score
for the Health & Safety subcategory.

Specifically, for smallholder contract farmers, because their role is similar with other types of contract farmers under the value chain actor subcategory, Japfa performance towards this farmers group is the same
i.e. compliance for Wealth Distribution and Meeting Basic Needs. While for supplier relationships, Feedback
Mechanism and Fair Competition went beyond the standards. In relation to other stakeholder categories, a
notable room for improvements is laid on the workers category for Working hours, Health and Safety, and
Child Labour impact subcategories for the workers of the contract farmers. The first two impact subcategories results are identical with large and medium contract farmers; hence the highlight would be child labour
where two child labourers were identified among 194 contract farmer respondents.
In general, Japfa can further enhance its social performance by:
•

Continue to implement the best practices available and ensure that their contract farmers operate at the same
standard.

•

Provide guidance and encouragement from the Company to influence the contract farmers to improve their
operations and relations, both with their workers and the local community around them.

•

Japfa should focus on helping contract farmers improve the Working Hours, Health & Safety, Child Labour subcategories, and Equal Opportunities/Discrimination subcategory for the workers of contract farmers, as there
are subcategories with below compliance scores in the workers of contract farmers. One such improvement
that Japfa can do is to ensure the alignment of child labour prohibitions in the contract farmers farms and affirm the minimum age requirement for contract farmers’ workers.

From the result of this study, it can be inferred that further research is needed on this subject, particularly on the hotspot
impacts, as the current result may be influenced by other factors not included in this study. Discovering all the involved
factors will help the Company to improve its social footprint more efficiently and plan for their social handprint effectively.

Improvements for the Execution of the Study:
•

Strive to achieve minimum sample size to represent every segment of the stakeholder, especially for the workers of contract farmers and local community, for a result with a more accurate representation. The most prominent challenge was conducting this survey through online media during the pandemic that prevented us from
direct contact to the stakeholders and caused a low participation rate.

•

Improvement in the questionnaire development process is also beneficial for increased efficiency in data processing and assessment, such as limiting the number of open-ended questions and precise phrasing to avoid
misunderstanding.

7. DISCUSSION AND FEEDBACK ON GUIDELINES AND ITS USE AND CONCLUSION
The Guidelines have well aided the overall process of the S-LCA research. These are our recommendations:
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A. Goal and Scope
•

There should be information on the geographical scales of each inventory indicator, whether it is global, regional or local, similar with the geographical scale of environmental impact categories. For example, global warming potential is global scale, while eutrophication potential is local scale. For social, the geographical scale of
the impact subcategories needs to be defined. This can be clearly stated in the study’s purpose to define the
breadth and depth of the study.

•

Providing guidelines on stakeholder selection based on sector specifics to give a clear direction for users
whether they should include all the stakeholders or just the selected few relevant stakeholders based on the
goal of their study.

B. Inventory
•

Providing a data collection template to indicate how indicators should be fulfilled.

•

Within the inventory template data collection, examples of detailed questions and how these questions relate
to the inventory indicator should also be provided.

•

The inventory should be more detailed to provide ease in data collection, especially when interviewing relevant
stakeholders. Open-ended questions in template data collection should be avoided as they tend to complicate
the data processing and scoring process.

C. Impact Assessment
•

Providing a recommendation of references with a hierarchy system can be beneficial to guide our prioritisation
in looking for references. An example of the hierarchy system would be to prioritise using the local regulation or
international standards. If the subject is not under the local regulation jurisdiction, then the following reference
priority would be research paper, and so on. The reference priority may also depend on the scope of the study
or the social context in the geographical area, such as the culture of the study object.

•

A standardised reference scale definition so everyone using the guideline would have the same understanding
in determining their reference scale. The standardisation can be the scale range (e.g. 5-point scale, 3-point
scale) or the numbering system (e.g. -2 to +2, 1 to 5). This pilot will provide an initial reference that can be used
for other similar studies in the agri-food sector.

•

When assessing working hours, it is recommended to consider effective working hours as an inventory indicator where the correlation between work duration and workload is assessed. Working hours can also be linked
with a fair salary and social benefit.

•

The common working hours, especially in Asian countries, are usually longer than is recommended by ILO.
Based on interviews and real cases, working has become a lifestyle. People have become addicted to work and
have difficulties doing things outside work or have received negative perceptions for having leisure time and not
working long hours. This aspect cannot be separated from the discussion on fair salary.

•

The definition of the minimum wage set by the government may vary among countries and follow the strategy of the local or regional government. Therefore, the minimum wage cannot be set as an indicator in the
reference scale. For example, in Indonesia, the government set the minimum regional wage to be above the
provincial average living wage to promote better living conditions (average living wage <US$ 150 per month per
capita). Similar conditions may also apply in other emerging countries.

•

In this study, we tried to assess the Meeting Basic Needs subcategory that was not defined in the UNEP Social
LCA Guidelines. The results show it was difficult to be analysed as the employer had not intervened on the aspects assessed, such as water availability, sanitation facility and balanced diet. However, when intervention or
initiatives on this matter are identified, we thought it necessary to include the Meeting Basic Needs subcategory
to the Guidelines. This will particularly be relevant for the small-holder farmers as their well-being would reflect
their ability to meet their basic needs.

•

Based on the discussion, small-holder farmers are interconnected with other stakeholder categories. Hence the
following impact subcategories should be considered:
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1.

Wealth distribution

2.

Supplier relationship, the following inventory indicators should be considered to be included when assessing
this impact subcategory:

3.

Presence of support to help farmers adapt to climate change

4.

Promotion of sustainable farm practices

5.

Feedback mechanism

6.

Fair competition

7.

Meeting basic needs

8.

Working hours

9.

Health and safety

10. Child labour
11. When assessing the child labour impact subcategory, the forced labour element should also be considered as
both aspects are closely linked.
12. Ethical treatment of animals
The local community needs to be discussed further because we tend to consider the smallholders as a part of the local
community itself. Therefore, the impact subcategories may not be significantly relevant to be assessed separately.

D. Interpretation
•

Guidance or examples on how detailed or concise the interpretation should be determined to improve the readability so the readers would not be perplexed by excessive or inadequate information

Overall, the Guidelines provided have been invaluable in the execution of the Japfa S-LCA study. From our experience,
the Guidelines have provided a structured methodology on how to conduct a social life cycle assessment that can be
useful for any type of sector. Details of implementation can be further provided as a technical reference. We hope that
the suggestions and discussions we presented will better facilitate users in conducting future S-LCA study and benefit
a wide audience.
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1. INTRODUCTION
Tata Steel is a global company manufacturing steel and steel products with operations in 26 countries. Its headquarters
are in Mumbai, India. It is a flagship company of the Tata Group. Tata Steel is one among the largest steel producing
companies in the world with its largest plant located in Jamshedpur, Jharkhand, India (TSJ). The range of products
made at Jamshedpur include steel rebars and wire rods, hot rolled steel, cold rolled and galvanized steel.
The purpose of the study conducted for TSJ, was to determine the social impacts of the organization as a whole using
primary purchase data and using the Social Life Cycle Assessment (S-LCA) Guidelines published by the Life Cycle Initiative hosted by United Nations Environmental Programme (UNEP). The database used for this study was Social Hotspot
Database (SHDB) from New EarthB and the LCA software platform used was OpenLCA. The primary data also included
survey responses from various stakeholder groups of TSJ besides the purchase data of raw materials that went into
the manufacture of the various products at the TSJ plant.
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2. GOAL & SCOPE
2.1 Goal of Study
The business-as-usual (BAU) scenario is TSJ internal purchases and associated supply chain plus external purchases
and their associated supply chains and none of these have any or minimal social risk mitigation programs. This is the
worst case scenario. There were two alternative scenarios (ALT) studied. The first was, in line with the reality, TSJ has
some purchases from within Tata group companies and the rest are external purchases. In this scenario there is mitigation of social impacts / risks since TSJ is part of Tata group and adopts established social programs. Therefore, social
risks associated with internal purchases are reduced. The second was social risks associated with both internal and
external purchases and their respective supply chains are mitigated by each of the players adopting social programs to
mitigate social risk and these programs are like the ones adopted within the Tata group. There are two fold objectives of
the project. The first is to quantify the extent of reduction in the risks across various social impact categories as defined
in the Social LCA guidelines document and to quantify the additional potential for reducing risks across its external
supply chain. The second is to analyze the results to draw some conclusions on the potential actions that TSJ can take
to reduce its social impact risks. This can be considered when drafting purchase strategies. A better understanding of
the potential social risks related to the different inputs can be used to prioritize more specific data gathering and or
onboarding strategies. This way we can study the added value of S-LCA for the business decisions.

2.2 System Boundary
The scope of this study is cradle to gate. Therefore, the scope includes all the processes within TSJ plant and all the
upstream supply chain processes but does not include the downstream processes after production is complete and
products ready for onward shipment to manufacturing facilities for making other industrial and consumer products.
The processes with primary data in the scope that fall within the system boundary are shown in Figure 1. Primary purchase data for each of these processes has been used in the analysis. A large part of the procurement at TSJ is captive
internal, meaning these are procurements from internal suppliers that are part of TSJ. These are shown in blue in the
figure. TSJ for example owns its own iron ore and coal mines and therefore these raw materials are purchased through
an internal transfer price. Other purchases represented in green are outside procurement that is from suppliers that are
not part of TSJ. For example, additional coal purchased from outside vendors in Australia and New Zealand.
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Figure:1 Processes in scope within the system boundary (The system boundary as defined in the figure includes the
associated upstream supply chains)

2.3 Functional Unit
The functional unit for the project is one year of purchases in processes identified as per the scope of the project. The
purchase data is for the period April 2019 and March 2020. All analysis is based on this total annual purchase value.

3. SOCIAL LIFE CYCLE INVENTORY
3.1 Primary Data collection
The foreground data for the primary processes in scope were collected in two parts. The first was the purchase value
in Indian currency for each raw material. This is the data in the tab called “Raw Cost data” in the excel file called “Cost
Data”. The second was through survey responses from internal TSJ stakeholder groups. The questionnaire was part of
the collateral kit provided by the S-LCA guidelines committee. This data is available in the excel file called “Risk Analysis”.

3.2 Determining risk
The SHDB database uses the GTAP (Global Trade Analysis Project) model for the sector country wage data for determining the risk of a particular impact category. The database has multiple Impact Assessment methods. The Impact
Assessment method used for the analysis in this project was “Social Hotspot 2019 Subcat & Cat Method w Damages”.
For each indicator, SHDB defines four risk levels. These are Very High Risk, High Risk, Medium Risk, Low Risk. Note that
these risk levels are based on generic information. There are conversion factors associated with each risk level pre-defined in the software that are used to arrive at the Life Cycle Inventory data. These factors can be changed considering
the more site specific information. Since primary data on risks based on the various indicators was available for the
internal processes, a separate Impact Assessment method was created changing the risk levels for each risk category

162

Pilot projects on Guidelines for Social Life Cycle Assessment of Products and Organizations 2022

based on the responses received from the survey data. Barring a few, most were determined to be low risk. Therefore,
there are two separate sets of Impact Assessment Methods, the one with the lower risks for internal process data and
one with the higher risk for external process data. The Impact Assessment Methods with the respective factors for the
risk levels for the different impact categories is provided in the excel file called “Impact Assessment Factors”.

3.3 Mapping Data
This is an essential step since the raw material purchase data must be first mapped with the process descriptions in
GTAP data before it can be entered into the SHDB software. The mapping is based on the descriptions in the excel file
“GTAP Sector Detailed Descriptions”. Table 1 shows this mapping.
Table 1 Input materials mapped to the GTAP sectors

Input raw material

GTAP Description

Internal / External

Argon

Chemical, rubber, plastic products

External

Coal Purchased

Coal

External

Coal Jharia

Coal

Internal

Coal WB

Coal

Internal

Compress Air

Chemical, rubber, plastic products

Internal

Diesel

Petroleum Production

External

Dolomite

Mineral products nec

External

Electricity

Electricity

Internal / External

Ferro chrome (60%) [Metals]

Ferrous metals

External

Ferro manganese

Ferrous metals

External

Iron Ore

Minerals nec

Internal

Light Fuel Oil

Petroleum, coal products

External

Limestone

Minerals nec

External

Liquefied petroleum gas

Petroleum, coal products

External

Lube Oil

Petroleum, coal products

Internal

Nitrogen

Chemical, rubber, plastic products

External

Oxygen

Chemical, rubber, plastic products

External

Petrol coke

Petroleum, coal products

External

Propane

Petroleum, coal products

External

Pyroxenite

Mineral products nec

External

HRC Imported

Metal products

Internal

Hydrochloric acid (32%) [Inorganic intermediate products]

Chemical, rubber, plastic products

External
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Input raw material

GTAP Description

Internal / External

Hydrogen [Inorganic intermediate products]

Chemical, rubber, plastic products

External

Zinc

Metals, nec

External

3.4 Data conversion
Since the purchase data is for the period April 2019 to March 2020, and the SHDB database is based on 2011 wage
data, the purchase data was deflated to year 2011. This data is in the excel file named “Cost Data” and contains both
the raw cost data broken down by each individual product, the consolidated deflated cost data by GTAP sectors, the
deflated cost data for the internal processes by GTAP sectors and the deflated cost data for the external processes by
GTAP sectors.

3.5 Life Cycle Inventory
The converted deflated cost numbers are entered as input data for the respective processes in OpenLCA. There were
three separate processes created one each for the internal and external processes and one for the consolidated data
set. Therefore, there are three separate product systems modeled in OpenLCA. Additionally, six separate product systems were also created representing each flow of the six internal purchases with no associated supply chain flow connections. Each of these six product systems represent a stand-alone flow that is internal to TSJ without any upstream
supply chain connections. The 2011 cost values used for analyzing each separate product system is the same as used
for the same flow used in the internal processes. In total therefore there are nine product systems being studied. These
are listed in Table -2.
The life cycle inventory data is in the software and is very large and can be viewed in the OpenLCA software. Figure 2
provides a screenshot of the inventory data in worker hours for just one scenario. As can been seen the list is long and
complex.

Figure 2 Snapshot of a life cycle inventory data for just one scenario
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OpenLCA calculated the Life cycle inventory for the nine product systems using the risk factors as explained in section
3.2.
Table 2 Internal Process flows (* reference “Scenario Analysis” excel file)

Product system name

Flow name

Internal processes – (captive internal
procurement)

Chemical, rubber, plastic products/IND
Coal/IND
Electricity/IND
Metal Products/IND
Minerals nec/IND
Petroleum, coal products/IND

External processes – (procurement from
only external suppliers)

Chemical, rubber, plastic products/IND
Coal/AUS
Coal/NZL
Electricity/IND
Ferrous metals/IND
Metals nec/IND
Mineral products nec/IND
Minerals nec/OMN
Petroleum, coal products/IND

Consolidated set of processes (both
captive internal procurement and procurement from external suppliers)

Chemical, rubber, plastic products/IND
Coal/AUS
Coal/IND
Coal/NZL
Electricity/IND
Ferrous metals/IND
Metal Products/IND
Metals nec/IND
Mineral products nec/IND
Minerals nec/IND
Minerals nec/OMN
Petroleum, coal products/IND

Six standalone processes

Chemical, rubber, plastic products

Chemical, rubber, plastic products/IND

Coal

Coal/IND

Electricity

Electricity/IND

Metal Products

Metal Products/IND

Minerals nec

Minerals nec/IND

Lube Oil

Petroleum, coal products/IND

4. SOCIAL LIFE CYCLE IMPACT ASSESSMENT
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4.1 LCIA Methodology
Two separate Impact Assessment methods were used for the LCIA method. These are, as also previously explained in
section 3.2:
•

Social Hotspot 2019 Subcat & Cat Method w Damages – This impact assessment method uses risk model that
exists within SHDB database and has different risk factors for each indicator for each of the risk types very high,
high, medium, and low risk. These factors are in the excel file “Impact Assessment Factors”.

•

Social Hotspot 2019 Subcat & Cat Method w Damages, Tata internal - This impact assessment method was
derived and is based on the survey results with the stakeholders reflecting lower risk factors for each indicator.
These factors are also included in the excel file “Impact Assessment Factors”.

The reference unit used for the analysis is mrheq – medium risk hours equivalent. The mrheq – medium risk hours
equivalent is the reference unit used to measure and compare risk across sectors and impact categories and is based
on weights defined in the LCIA method which in this case is the one provided by SHDB database viz. Social Hotspot
2019 Subcategory Method with weights. It is a good single measure to compare risks. The weights are orders of magnitude from low risk to high risk. For example, Risk that average wage Is Below Country minimum wage for low risk has a
multiple of 0.133 when converting the worker hours to mrheq as compared to the same flow but high risk the weight is
6.667 which is 50 times more weighted. The values for mrheq for each indicator are calculated as the sum of the product of the life cycle inventory data and the associated risk factors. The calculations are done in the OpenLCA software.

5. SOCIAL HOTSPOT ANALYSIS AND INTERPRETATION OF THE RESULTS
5.1 Risk Analysis
This section covers analysis by determining the reduction in risks for two situations:
1.

Current situation – TSJ already has adopted various policies that address various social risks. This was captured in the survey results and the data is in excel file “Risk analysis”. Therefore, the first analysis is to determine
the scale of the risk reduction across the impact categories through TSJ internal efforts.

2.

Ideal scenario – This scenario assumes that the entire supply chain of external suppliers for TSJ have all adopted same initiatives as TSJ resulting in a low risk environment across the entire supply chain combined with
the already existing reduced risks within TSJ.

5.1.1 Current Scenario:
To determine the reduction in the risks due to policies adopted by TSJ internally and as captured from the internal
stakeholder survey data the steps involved are as below. The steps 1 to 5 use the impact assessment method with
risk factors, built within the SHDB database. Step 6 uses the impact assessment method with the updated risk factors
based on the TSJ internal stakeholder survey results. Also, reference excel file “Scenario Analysis” for the alphabetical
reference in brackets.
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1.

Determine the mrheq for all internal processes without the associated supply chains (A). This is the sum of the
six separate processes also referred in Table 2.

2.

Determine the mrheq for all external processes,

3.

Sum the total of the mrheq for all the internal without associated supply chain and external with associated
supply chain processes (C=A+B)
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4.

Determine the mrheq for consolidated TSJ (D). This represents the BAU scenario. The BAU scenario is one with
the maximum risk.

5.

Determine the mrheq attributable to the supply chain of just the internal processes (E=D-C=D-A-B)

6.

Determine the mrheq for all internal processes without its associated supply chain but unlike step 1 use the
lower risk factors as defined in the “Social Hotspot 2019 Subcat & Cat Method w Damages, Tata internal” impact assessment method (F)

7.

Determine the mrheq for the total current scenario (G=B+E+F=D-A+F)

8.

Determine the reduction in mrheq due to the adoption of social initiatives by TSJ in mrheq (H=D-G)

9.

Determine the percentage drop based on mrheq attributable to the social initiatives by TSJ in percentage
(I=H/D)

10. The calculations as explained in steps 1 to 9 are provided in the excel file named “Scenario Analysis”.
In Table-3 are values for H and I as determined in the excel file “Scenario Analysis”. Some of the interpretations are:
1.

TSJ efforts to reduce social impacts is having a substantial effect across all risk indicators except Wage, Injuries and Fatalities, and Unemployment. As will be analyzed in a later section, these three indicators, based on
the analysis of the impact assessment methods are low risk for TSJ and therefore the small percentage drop
for wage indicator and no drop for Unemployment and Injuries and Fatalities indicators may not necessarily be
of a concern at this time. Though, it should be pointed out, that there have been reported events of fatalities as
captured in the survey data and therefore TSJ should still enact policies that lead to zero injuries and fatalities
within TSJ and its supply chain. This is a metric that is easily measurable and TSJ already has policies such
as worker practices, safety standards, quality checks, etc. so it should be possible for TSJ to keep the risks
associated with injuries and fatalities in check. The zero drop in the values for Unemployment and Injuries and
Fatalities is attributable to the SHDB database or these risks were already low or there is no data for them.

2.

Based on the data in Table 3 for the rest of the indicators it does seem that TSJ’s current implementation of
their social impact policies is reducing social risks across the spectrum of the indicators by the fact that these
purchases are internal rather than through external suppliers. It is ranging from 20.15% for the Excessive Work
Time to 49.55% for Indigenous Rights with the percentage drops for the other indicators varying in this range.
This is due to a large part of the TSJ works being captive. This fact can be seen from the figures in the fourth
column in the table “%age attributable to internal processes”. The percentage numbers in columns 3 and 4 are
very close reflecting in the fact that by taking the processes internally rather than as external purchases and
adopting its social impact policies, TSJ can take off the risks associated with this part of its operations significantly, which is not a surprise after all.

3.

The drop in the measures in Table 3 are a result of the reduction in risk as measured in mrheq for the current
scenario wherein Tata has social programs in place captured by the survey results and thus reducing the risk
associated to the flows defined in the LCIA method. After receiving the survey results and exchanges with Tata
the risk level (factor / weight) for each impact category was changed in the LCIA method. The calculations of
with the normal risk and with reduced risk as obtained from SHDB software were transferred to an excel file to
determine the reductions. These results are in Table 3.

Table 3: Reductions in mrheq
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Reduced mrheq
(H=D-G= A-F)

Indicator

Reduction as a %age
(I=H/D)

%age attributable to internal processes
(N=A/D)

1A Wage

339,355

0.12%

6.81%

1B Poverty

1,885,245,764

46.81%

47.28%

1D Child Labor

1,455,215,823

46.91%

47.53%

1E Forced Labor

1,885,245,764

46.74%

47.21%

1F Excessive WkTime

171,324,069

20.13%

22.36%

1G Freedom of Assoc

1,885,245,764

42.54%

42.97%

1H Migrant Labor

1,885,245,764

42.85%

43.28%

1I Social Benefits

847,408,004

40.16%

45.12%

1J Labor Laws/Convs

114,946,160

26.52%

30.91%

1K Discrimination

933,100,939

41.76%

42.61%

1L Unemployment

-

0.00%

0.00%

2A Occ Tox & Haz

996,576,859

44.10%

44.94%

2B Injuries & Fatalities

-

0.00%

23.50%

3A Indigenous Rights

552,036,627

49.55%

51.26%

3B Gender Equity

761,714,960

37.16%

46.45%

3C High Conflict Zones

1,885,245,764

46.00%

46.47%

3D Non-Communicable Diseases

171,385,979

37.29%

41.43%

3E Communicable Diseases

784,566,625

45.33%

46.43%

4A Legal System

933,100,939

43.60%

44.49%

4B Corruption

933,100,939

42.22%

43.08%

5A Access to Drinking Water

933,100,939

46.23%

47.18%

5B Access to Sanitation

933,100,939

45.41%

46.34%

5C Children out of School

171,385,979

26.93%

29.92%

5D Access to Hospital Beds

933,100,939

43.03%

43.91%

5E Smallholder v Commercial
Farms

856,928,989

41.23%

41.65%

5.1.2 Ideal Scenario:
The next scenario analyzed uses impact assessment method results for an ideal situation in which all upstream supply chain suppliers are assumed to have adopted similar levels of social impact policies as has been adopted by TSJ.
The numbers to focus on are K, L, and M in the excel file “Scenario Analysis”. These are also shown in Table 4. While
the previous section showed substantial reduction in risk through the internal procurement within TSJ, Table 4 shows
that upstream processes also have substantial potential opportunity of risks reduction across all risk indicators except
Injuries and Fatalities. This ranges from 38.97% to 90.91% (fourth column in Table 4).
The next section will analyze further the impact assessment results using contribution trees to determine which are the
social impact categories with the highest leverage and which processes (inputs) and supplier groups should TSJ likely
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focus its efforts on.
Table 4 Percentage Reduction Potentials

Indicator

Reduced mrheq –
consolidated (K=D-J)

Reduction consolidated as a %age
(L=K/D)

Additional
Potential for %age
reduction (M=L-I)

1A Wage

237,229,300

83.30%

83.18%

1B Poverty

3,985,360,000

98.96%

52.15%

1D Child Labor

3,053,981,700

98.45%

51.54%

1E Forced Labor

3,984,698,200

98.79%

52.05%

1F Excessive WkTime

802,370,800

94.26%

74.13%

1G Freedom of Assoc

4,382,811,000

98.91%

56.36%

1H Migrant Labor

4,351,462,300

98.90%

56.05%

1I Social Benefits

1,850,393,000

87.69%

47.53%

1J Labor Laws/Convs

386,224,300

89.10%

62.58%

1K Discrimination

2,185,778,200

97.82%

56.06%

1L Unemployment

60,108,710

90.91%

90.91%

97.91%

53.81%

2A Occ Tox & Haz

2,212,803,200

2B Injuries & Fatalities

25,439,000

6.28%

6.28%

3A Indigenous Rights

1,066,186,700

95.70%

46.15%

3B Gender Equity

1,560,623,000

76.13%

38.97%

3C High Conflict Zones

4,049,649,500

98.82%

52.81%

3D Non-Communicable Diseases

410,840,400

89.39%

52.10%

3E Communicable Diseases

1,684,286,700

97.31%

51.98%

4A Legal System

2,093,012,800

97.79%

54.19%

4B Corruption

2,161,548,800

97.80%

55.58%

5A Access to Drinking Water

1,969,636,800

97.59%

51.36%

5B Access to Sanitation

2,005,984,500

97.62%

52.21%

5C Children out of School

587,956,000

92.38%

65.45%

5D Access to Hospital Beds

2,119,382,900

97.75%

54.71%

5E Smallholder v Commercial Farms

2,054,829,400

98.88%

57.64%

5.2 Highest Leverage Process analysis
In this section, the LCIA data is further analyzed at a process level. The analysis of the LCIA results in the previous
section indicates that there is a large potential for reducing risks across all risk indicators barring a few when looking
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at the consolidated picture for TSJ and its supply chain. To determine the processes with the highest leverage involves
the following steps:
1.

Determine the mrheq numbers for the external processes and only the supply chain processes associated with the internal processes for each risk indicator. Based on this determine the ranking in descending
order for each risk indicator from the highest to the lowest. The results are in Table 5. The last column provides
the percentage of the total mrheq for each risk indicator. For a more split-up of the numbers between internal
process supply chain and external processes refer to the excel file “Process wise contributions of risk”.

2.

Determine which risk indicators are materially relevant both in terms of practicality of impact and the percentages. For example, High Conflict Zone may not necessarily be an indicator of relevance for TSJ, if the SHDB
database identifies India, based on various data sources, as being in a high conflict zone. TSJ is not going to
change its India based suppliers based on this criterion. Tata may want to explore if it has a leverage to potentially mitigate social impacts related to high conflicts. Table – 6 provides the top process contributors for this
risk. The point to note is that all these processes except Coal-AU are India centric. Therefore, even though this
risk indicator is the third highest, TSJ may choose to not consider it as being relevant from its standpoint. Very
likely TSJ may not be able to change the high conflicts themselves, but the high conflicts could be used as a
proxy to reduce the associated impacts due to high conflicts.

Table 5: Order of Risk indicators

Risk Indicator
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%age of total

mrheq

1G Freedom of Assoc

2,527,031,350

8.80%

1H Migrant Labor

2,495,741,350

8.69%

3C High Conflict Zones

2,193,881,350

7.64%

1B Poverty

2,129,271,350

7.42%

1E Forced Labor

2,123,081,350

7.39%

1D Child Labor

1,627,701,291

5.67%

1K Discrimination

1,282,456,175

4.47%

5E Smallholder v Commercial Farms

1,258,086,175

4.38%

2A Occ Tox & Haz

1,244,435,255

4.33%

4B Corruption

1,216,097,175

4.24%

5D Access to Hospital Beds

1,212,607,163

4.22%

4A Legal System

1,188,220,175

4.14%

1I Social Benefits

1,158,126,175

4.03%

5B Access to Sanitation

1,102,725,175

3.84%

3B Gender Equity

1,097,896,175

3.82%

5A Access to Drinking Water

1,066,040,175

3.71%

3E Communicable Diseases

927,408,987

3.23%

1F Excessive WkTime

660,886,044

2.30%

3A Indigenous Rights

542,985,487

1.89%

5C Children out of School

446,016,135

1.55%
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Risk Indicator

%age of total

mrheq

2B Injuries & Fatalities

313,291,618

1.09%

1J Labor Laws/Convs

299,481,953

1.04%

1A Wage

269,190,135

0.94%

3D Non-Communicable Diseases

265,415,758

0.92%

66,119,110

0.23%

1L Unemployment

Table 6: Risk contributions process wise for risk indicator High Conflict Zones

Risk Indicator
3C High Conflict Zones

mrheq
2,193,882,283

%age of total
100%

Electricity - IN

742,922,000

33.86%

Chemical, rubber, plastic products - IN

429,198,560

19.56%

Minerals nec - IN

388,180,000

17.69%

Coal - IN

209,286,000

9.54%

Coal - AU

120,642,000

5.50%

Ferrous metals - IN

112,314,000

5.12%

Mineral products nec - IN

83,491,500

3.81%

Metals nec - IN

76,320,500

3.48%

Petroleum, coal products - IN

12,764,658

0.58%

Coal - NZ

10,498,100

0.48%

7,638,290

0.35%

630,135

0.03%

Minerals nec - OM
Metal products - IN

How relevant is it to address every risk indicator? Consider the following:

3.

a.

The risk indicator percentage contributions become smaller for the lower risk indicators. For example, Unemployment is 0.23%.

b.

Several of the indicators have the same set of processes (hotspots) contributing to the risk indicator. This will
be further discussed later in this section.

c.

TSJ may have its reasons based on its priorities to focus on select group of risk indicators. For example, Child
Labor could be a higher priority, even though it is ranked sixth in the order in Table 5. The paper does not delve
into this aspect of TSJ priorities as this is something that the company can decide later after reviewing the
results of the report.

Like in Table 6, determine the highest contributor processes for each risk indicator.
The identification of the order of the risk indicators and the processes (hotspots) contributing to each will now help
in determining the supplier groups in the supply chain to target for prioritizing mitigation steps within the supply
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chains. Note that the focus is on only the external processes and just the supply chain of the internal processes.
For this the approach adopted is as follows:
1.

2.

Identify the 10 highest risk indicators. The identified indicators exclude High Conflict Zone and Small holder v Commercial Farms and include
b.

Freedom of Association

c.

Migrant Labor

d.

Poverty

e.

Forced Labor

f.

Child Labor

g.

Discrimination

h.

Occupational toxicity and hazard

i.

Corruption

j.

Access to hospital beds

k.

Legal System

Identify for each the process contributions by the inputs (Tier 1 supplier data). For this analysis the top six for the
external processes and all six for the internal processes are considered. Combining these there are in total ten
processes. These are:
a.

Electricity – IN

b.

Chemical, rubber, plastic products – IN

c.

Coal – AU

d.

Ferrous metals – IN

e.

Mineral products nec - IN

f.

Metals nec – IN

g.

Minerals nec – IN

h.

Coal – IN

i.

Petroleum, coal products – IN

j.

Metal products - IN

Between these ten processes is accounted over 90% of the impact results across each of the ten impact categories.
Refer Table 7.
Table 7: Process (External + only internal process supply chain) contributions to the top risk categories
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Table 8 maps the ten processes with the respective Tier 1 supplier mix, based on the input/output data used in OpenLCA.
Table 8: Mapping the processes impacting with the internal external processes and suppliers (reference Table 1)

Process name

External Supplier name (Tier -1)

Internal Supplier name

Electricity – IN

Electricity

Electricity

Chemical, rubber, plastic products
- IN

Argon
Nitrogen
Oxygen
Hydrochloric acid (32%) [Inorganic intermediate products]
Hydrogen [Inorganic intermediate products]

Compress Air

Minerals nec - IN

Limestone

Iron Ore

Coal - AU

Coal

Coal - IN

Coal

Coal

Ferrous metals - IN

•
•

Ferro chrome (60%) [Metals]
Ferro manganese

Mineral products nec - IN

•
•

Dolomite
Pyroxenite

Metals nec - IN

Zinc
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Process name

Petroleum, coal products - IN

Metal products - IN

External Supplier name (Tier -1)
Liquefied petroleum gas
Light Fuel Oil
Petrol coke
Propane

Internal Supplier name

Lube Oil

HRC imported (imported from
another Tata group company

Table 9 provides the list of Tier 2 suppliers sectors. The table only lists sectors that have a contribution that are more
than 0.95%. The Tier 1 sectors listed in the table are Electricity – IN, Chemical, rubber, plastic products – IN, Coal – AU,
Ferrous Metals – IN, and Minerals, nec – IN. For the rest the Tier 2 supplier sector contributions are less than 0.95%.
The table also does not list the Tier 2 suppliers of the above Tier 1 sectors with contributions less than 0.95% or if more
than 0.95% then the contributing Tier 2 sectors have contributions less than 0.95%. The contributions are determined
by adding the external process data and internal processes with risk (without risk data is not considered). Here are
observations from Table 9:
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1.

Many Tier – 2 sectors are the same across the impact categories for a single Tier 1 sector. For example, Trade
- IN, Transport nec – IN, Financial Services nec – IN, Machinery and Equipment nec – IN, Coal – IN are across
all the categories for the Tier – 1 Electricity – IN process.

2.

There is an agricultural hotspot in Oil Seeds – IN Tier 2 process under Chemical rubber, plastic products – IN
Tier 1 process across all the impact categories and is the highest risk contributor.

3.

The international process hotspots are seen for a few China based processes for example Chemical, rubber,
plastic products – CN Tier 2 process under Chemical, rubber, plastic products – IN, Machinery and equipment
nec – CN Tier 2 under Coal – AU, and Machinery and equipment nec – CN Tier 2 process under Ferrous Metals – IN. However, the largest Tier – 1 international process is Coal – AU. It is among the top five contributors
across all impact categories except Forced Labor. The associated Tire – 2 processes under Coal – AU are
Australia based sectors except the couple China based sectors mentioned above.

Pilot projects on Guidelines for Social Life Cycle Assessment of Products and Organizations 2022

Table 9: Tier 2 supplier sectors

Based on the data in Table 7, Table 8, and Table 9, some of the inferences are:
1.

The order of Tier 1 processes in reducing order of impacts are as follows:
a. Electricity – IN
b. Chemical, rubber, plastic products – IN
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c. Minerals nec – IN
d. Coal – AU
e. Coal – IN
f.

Ferrous Metals – IN

g. Mineral products nec – IN
h. Metals nec - IN
i.

Petroleum, coal products – IN

j.

Metal products – IN

The last two Petroleum, coal products – IN and Metal products – IN are less than 0.5%. The top 5 contribute over 85%
and including the sixth over 90% of the impacts.
2.

TSJ may want to prioritize its efforts by determining among which of its Tier 1 suppliers it will have maximum
leverage to influence a change and target these sector suppliers. As an example, electricity purchased by TSJ
if procured from government owned entities may offer less influence potential. Similarly, all the hotspot flows
identified are India based except for Coal-AU and a few that are China based. TSJ may want to determine its
leverage in influencing international suppliers.

Some suggested actions resulting from the analysis of the LCIA results are:
•

The raw material suppliers (Tier – 1 suppliers) listed in Table 8 is a good place to start by exploring the social
risk mitigation steps being taken by these companies. It is important to understand that the Tier 1 supplier
hotspot identified are likely originating in the upstream suppliers mix as identified in Table 9. TSJ could influence Tier 1 suppliers to do a similar exercise of conducting an internal survey with their respective stakeholder
groups and a Social LCA project along the lines of this pilot to determine the reductions that these efforts bring
in reducing the social risks associated with the supply chain and also help identify areas of intervention within
these organizations and associated supply chains.

•

Table 9 has identified Tier 2 supplier sectors contributing to the risks. It is necessary to determine how many of
the identified Tier 2 sectors form a part of the real supply chain. For example, for Tier 1 Chemical, rubber, plastic products – IN, Oil seeds – IN is an identified Tier 2 hot spot sector. One will need to study the supply chain
to determine if in fact this sector is a part of the supply chain. If it is determined that it is not, then this sector
will not be in the list of hotspots. But if it is then since it is among the top contributors, TSJ may then decide to
institute actions needed to mitigate the risks through supplier policies or other means.

•

An approach can be to influence Tier 1 and Tier 2 suppliers to adopt a similar Social LCA pilot project process
that TSJ has undertaken.

•

For ongoing checks on TSJ’s continued compliance, it is suggested that TSJ consider licensing a software tool
such as SHDB software. It is also suggested that this pilot be used as a start towards conducting similar Social
Organizational Life Cycle Assessments (SOLCA) for the other Tata group of companies. If this can be achieved
Tata group could very well be the harbinger of bringing social change through adoption of Social LCA guidelines, through corporate initiatives not only in India but in other parts of the world where it has its operations as
well as global supply chains.

6 OBSERVATIONS
There are a few things to keep in mind to understand the context of the results, interpretations, and conclusions:

176

Pilot projects on Guidelines for Social Life Cycle Assessment of Products and Organizations 2022

1.

The analysis regarding the reduction in percentage as shown in Table 4, is based on the conversion factors
applied to the Life Cycle Inventory data to arrive at the reference unit data (mrheq). The project uses the built in
model of the SHDB database for the conversion factors for the different risk levels. These conversion factors
can be changed and therefore it is important to understand that the percentage drops shown in Table 4 represent results using the conversion factors already built into the software. These percentages would change if
the factors were changed. The LCIA results also assume the use of the reduced factors that are based on the
TSJ stakeholder survey results. There are two variables here. The first is the level of risk determined based on
the feedback. The second is the conversion factor used for the reduced risk levels. Also, a point to keep in mind
is that for the ideal situation the same reduced conversion factors have been applied for the entire TSJ and the
associated supply chains, as applied for the internal TSJ scenario for lower risks based on the survey results.

2.

The risk levels determined based on the stakeholder survey results may have subjective elements. A more thorough analysis of the feedback using the methodological sheets, which are still in development, could reduce
this subjective element resulting in a well thought through set of risk levels for each risk indicator. It is also
being assumed that all the internal Tata group companies that are internal suppliers in the pilot project reflect
the same risk analysis results as captured in the questionnaire administered by TSJ internally.

3.

The project has adopted a simplified approach to arrive at the LCIA results by changing all the conversion
factors to low risk - excel file “Impact Assessment Factors”. However, a more thorough analysis would require
study of each individual input flow data for the internal processes and instead of changing the conversion
factors, would instead identify the flows based on the risk level (each input flow in SHDB has four variants depending on the level of risk associated with the flow). However, this exercise was not undertaken for couple of
reasons. The first is the number of input flows involved is large. The second reason is that SHDB database only
partially accounts for the risks associated for a certain number of impact categories and therefore changing
the risk levels for the others would materially not make a difference to the results. And finally, it is felt with some
degree of confidence that each indicator under study is going to be at the same level of lower risk across all
flows.

4.

While determining the risk levels based on survey data and then applying the results to change the conversion
factors ignores the differences between the indicators as used in SHDB database and the factors defined for
each stakeholder category in the survey. In fact, the SHDB database does not always map one to one for all the
indicators as defined in the guidelines document. The mapping from the guideline to SHDB is in the excel file
“Risk Analysis”.

5.

SHDB database uses wage data based on the GTAP sector country modeling. Therefore, the data itself is an
aggregate across a wide swathe of industries that is then applied for a specific scenario. The upstream risks
currently the tool identifies is based on data with in the SHDB software which is collected from country-sector
wage data collated from various government and public sources and applied to a characterization model, that
defines the risk assessment factors for the different risk categories. Each input flow for a process is being
assigned to the GTAP model based sector. The analysis therefore uses macro sector level wage data to arrive
at the LCIA results. The analysis, interpretation and the conclusions therefore must be understood as providing
pointers rather than as true representation of the facts and the outcomes must be validated with ground reality.
For example, as mentioned previously, oil seeds is a sector that appears high in the risk analysis for the Chemical, rubber, plastic products – IN sector. It needs to be determined if Oil Seeds is in fact a part of any of these
product supply chains. Secondly, even if it is determined that it exists in the supply chain of a raw material, one
needs to then determine if this is as significant a risk as the analysis is showing. Nonetheless the results help
TSJ to now look and seek further data to validate or invalidate the SOLCA analysis to further refine its model on
social risks based on the findings.

6.

Though the input data is for separate sets of raw materials that are either sourced internally from within TSJ
group or from outside, it is assumed that the marginal pricing for internal purchases is similar to procurement
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price if instead it was purchased from an external supplier. It is also assumed that the wage data for external
suppliers, if sourced from outside, is like wage data within TSJ. This assumption has a bearing on the worker
hours calculations which is represented by the reference unit mrheq.
7.

It is being assumed that TSJ wages are higher than the “minimum living wage” and “sweat free wage” based on
the inputs received from the survey (excel file – “Risk Analysis”).

8.

There is a question on how robust data sources used in the analysis are and how does one assume that the
TSJ has higher than the minimum living. There are several aspects that support this:

•

The data source used from Tata Steel is the actual data

•

The survey data was collected from stakeholders from within Tata Steel

•

Tata Steel is part of a much larger conglomerate Tata group one of the largest and most respected groups not
just in India but across the globe

•

Tata Steel has unions that negotiate terms with management

•

Tata Steel is viewed as a flag bearer in terms of employer - employee relationships and wage standards in the
industry in India

•

The limitations of the GTAP descriptions (sector categories) need to be addressed:

9.

The limitations of GTAP description are taken from hertel (ca.gov) (https://ww3.arb.ca.gov/board/
books/2009/042309/hertel.pdf)
I.

In the end, the policy model is an organizing framework permitting careful analysis of complex issues; if
individual doing the analysis is not trained in economic theory, does not understand the model, or simply
seeks to get a particular result, the outcome will not be useful.

II. There are many parameters in the GTAP model, and they are all uncertain to some degree. Economics profession and policy makers under-invest in estimation of these parameters; GTAP can’t change this. Virtue
of GTAP model is that it is easy to see which parameters are most important to result. It is impossible to
have a peer-reviewed, fully- vetted, published, and documented data base which is also fully up-to-date.
III. National and international stats come out with a lag. Once finalizing base year, we spend a year or more in
“pre-release” mode with consortium. This results in always working with “out of date” data.

7 DISCUSSION AND FEEDBACK ON GUIDELINES AND ITS USE AND CONCLUSION
TSJ had started a review of its procurement policies that involves review of its suppliers and the supply chain even before deciding to do the pilot using Social LCA guidelines. One of the reasons for agreeing to do this pilot was to test the
Social LCA approach to quantify reduction of risks of existing social and human resource initiatives that the company
had adopted through various programs. While TSJ Sustainability group is very familiar with Environmental LCA, Social
LCA is a new subject. Since Social LCA follows a similar framework as Environmental LCA, the TSJ team that was involved in this project was able to relate to the Social LCA thinking.
An objective here was to determine the social impacts of TSJ using primary purchase data as part of Road Testing the
new UN Guidelines. TSJ was also interested in learning what it can do with the outcomes of the pilot study.
There were several challenges in the data collection stages that included:
1.
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Collating the procurement data by inputs that would form the primary data for the study. This involved coordination of the sustainability team with the procurement group. Being a large organization, the formal process to
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procure this data took some time.
2.

Executing the step of collecting internal survey data based on a questionnaire. This involved identifying key
stakeholders, seeking internal permissions to get their cooperation, and collecting the responses. This process
also took some time.

3.

There was a budget outlay for the pilot and while the amount involved was reasonable, but resources had to be
dedicated especially from the Sustainability department that itself is lean.

4.

During the project, due to the pandemic the core team that was working on the pilot had to start working remotely. This created an additional step of logistics to do remote follow-ups with different internal stakeholders.

The fact that the pilot had an extended period and the steering committee provided flexibility did help in addressing the
above challenges.
There were two separate presentations made to the senior management on the results. The first was primarily about
explaining the data used. The team and the steering committee members assisting the pilot received some feedback.
This was very helpful in understanding what TSJ management will be interested in learning from the pilot. The final
presentation wherein the results, conclusions and suggestions were discussed was well received by the management.
As mentioned earlier TSJ had already embarked on an internal review of its procurement policies that would impact
the suppliers and supply chain. The report has provided validation on a few suppliers/ supplier groups that were under
review from a social risk assessment standpoint. The pilot also helps TSJ in drafting purchase strategies and in getting
a better understanding of the potential social risks related to the different inputs and how to prioritize more specific
data gathering and/ or onboarding strategies. TSJ intends to take the findings of the report and apply it further over the
next one year.
From an implementation standpoint some challenges are related to the assumptions in the data conversions such as
mapping to GTAP sectors and reverse mapping it back to the suppliers as well as adoption of weights for the impact
assessment analysis. Nonetheless the findings have provided reasonable guidance on the next steps, and future plans
as well as informing TSJ on a way to quantify reduction of its social impacts based on current plans, and additional
potential for reductions. The pilot has also informed on the leverage that TSJ has in the priority of the risk factors.
One of the recommendations for the future for the guidelines is availability of methodological sheets for defining risk
metrics that would be important for Impact Assessment. While the excel survey provided guidance on assigning the risk
levels for the different impact categories, methodological sheets could make this exercise more thorough.
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Chapter 8: Social organizational life cycle assessment of APTARGROUP Inc.
Authors: B. Holland1, M. Del Grosso1, T. Price1, M. D’Eusanio2, L. Petti2
1

Aptargroup Inc., 2University “G.d’Annunzio” Chieti-Pescara

1 INTRODUCTION
AptarGroup, Inc. (Aptar) is a global leader in the design and manufacturing of a broad range of drug delivery, consumer
product dispensing and active material science solutions. Aptar’s innovative solutions and services serve a variety of
end markets including pharmaceutical, beauty, personal care, home, food and beverage. Using insights, proprietary design, engineering and science to create dispensing, dosing and protective technologies for many of the world’s leading
brands, Aptar in turn makes a meaningful difference in the lives, looks, health and homes of millions of patients and consumers around the world. Aptar is headquartered in Illinois, USA and has 13,000 dedicated employees in 20 countries.
Aptar operates manufacturing sites in Europe, North America, Latin America, Southeast Asia and Northeast Asia. Business markets are divided broadly into three segments with each having smaller segments and product categories.
I.

Beauty + Home, consisting of, beauty, personal care and homecare divisions

II.

Food + Beverage, comprised of food, beverage and active packaging solutions

III. Pharma, consisting of, prescription, injectable and consumer health care divisions
In 2018, the company announced its revised global sustainability strategy focused on 5 main pillars, each with their own
vision.

1. PEOPLE
•
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Vision: Safety of our people is the priority. Build a winning culture that is values-based, inclusive, develops, and
engages people to premier performance.
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2. CIRCULAR ECONOMY
•

Vision: Advocate for a circular economy to address social and environmental imperatives that create purpose
and shared societal value; increase customer and employee loyalty.

3. SOLUTIONS
•

Vision: Design products and processes with people and the planet in mind. Innovate to deliver optimal economic and performance value throughout the value chain and product life cycle.

4. OPERATIONS
•

Vision: Optimize the consumption of natural resources in our operations and processes. Serve the communities in which we operate.

5. SUPPLIER AND PARTNERS
•

Vision: Collaborate with thought leaders to cultivate an innovative supply chain that is both socially inclusive
and environmentally conscious, in order to meet customer and consumer needs.

Aptar uses Life Cycle Assessment (LCA) methodology to identify and quantify the environmental impact of their products and processes.
As related to social aspects, the “People” Pillar of the Aptar sustainability strategy is focused on building a values-based
culture, where everyone feels valued, included and engaged. Aptar’s Human Resources Global Leadership Team (HR
GLT) works closely with regional and site-level human resources professionals to implement people-focused programs.
Among other KPIs, the HR GLT tracks employee retention and turnover, career planning, employee training and development, and women in leadership.
Globally, the company promotes career planning through an online portal, where employees can track early objectives
and progress. Annually, Aptar measures global performance and organizational effectiveness through a Leadership for
Growth organizational health and employee engagement survey. Aptar offers employee development programs in partnership with Aptar Corporate University. In 2019, the Aptar Diversity and Inclusion Roadmap was launched.
Aptar is committed to respecting and promoting human rights everywhere in the world. The company signed the United Nations Global Compact in 2020, which is a step further towards responsible business practices and principles
and strategic actions to advance broader societal goals derived from the Universal Declaration of Human Rights, the
International Labor Organization’s Declaration on Fundamental Principles and Rights at Work, the Rio Declaration on
Environment and Development, and the United Nations Convention against Corruption.
As active signatories of the United Nations Global Compact Initiative, Aptar is committed to responsible business practices. The company strives to ensure that business strategies and operations align with the United Nation’s Ten Principles related to human rights, labor, environment and anti-corruption. In 2020, Aptar worked to formalize and publish
globally relevant Human Rights, Diversity, Equity and Inclusion and Community Engagement Policies. These important
statements outline Aptar’s commitment to upholding human rights, the environment and the communities in which we
operate.

2 GOAL AND SCOPE
2.1 Goal of the study
A pilot test of the “Guidelines for Social Organizational Life Cycle Assessment (SO-LCA)” (Guidelines) was conducted to
assess the organization’s social performance and identify social issues to improve and social indicators to monitor over
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time. This framework from the United Nations Environment Program (UNEP), in collaboration with the Social Alliance
and Life Cycle Initiative, allows for measurement of social and socio-economic aspects along product life cycles, value
chains and organizations. As a part of this pilot test, Aptar is the first company to implement SO-LCA.
One of the Aptar sites, located in the North America (NAM) region, was selected for the pilot test which began in 2020
with the results analyzed in Quarter 1 2021. Through this work, Aptar tested the reference scale approach proposed by
the Guidelines and developed specific criteria used in the pilot. It is important to note that Aptar was the only packaging
provider that participated in the pilot testing.
The results from the pilot testing will allow for the SO-LCA methodology to be improved and adopted more widely by
other organizations and companies. We anticipate that the measurement of social aspects within an organization,
and targets for improving that performance, will eventually become a mainstream indicator that is expected of private
companies.

2.2 Scope of the study
The scope of the study was described by outlining the Reporting Unit that includes the definition of Reporting Organization, Reporting Flow, and Reference Period. The reporting organization operates in NAM. The business unit is focused
on the production of dispensing systems. The Reporting Flow that allows quantifying the organization’s portfolio was
defined as the total amount of product manufactured in the defined Reference Period of 2020.
The Consolidation Method includes within the system boundaries the processes over which the organization has the
full authority to introduce and implement its operating policies and operations. In this case, the individual Aptar site has
operational control over the facility.
The system boundary (Figure 1) was defined following the “from gate-to-gate” approach. There were two reasons for
this approach:
I.

The evaluation was intended to improve understanding of the social issues that influence internal processes
of the organization.

II.

The products sold by the organization are not directly sold to the end market as Aptar is business-to-business
company and has limited direct influence on the distribution, use phase and/or end-of-life of final products.

The production processes involved in the pilot were based on injection molding, high-speed assembling and packaging,
as shown in Figure 1. Indirect upstream and downstream activities were not included in this assessment.
Indirect upstream activities

Extraction and
production of
raw and auxiliary
materials

Direct Activities

Injection
Molding

Assembling

Indirect downstream activities

Packaging

Transportation
and distribuition
of products

Auxiliary activities (maintenance, purchasing, quality control, offices,,,)

In line with this approach, the assessment was focused on the “Worker” stakeholder category and subcategories as
defined by the S-LCA Guidelines. Examples of these subcategories include: Freedom of Association and Collective
Bargaining, Child Labour, Fair Salary, Working Hours, Forced Labour, Equal Opportunities/Discrimination, Health and
Safety, Social Benefits, and Employment Relationship. The subcategory of “Smallholders Including Farmers” was not
applicable for the specific site chosen and the “Sexual Harassment”one was not performed due to data limitation.
Because of confidentiality issue, the following report discusses only the results of Fair Salary and Equal Opportunities/
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Discrimination subcategories.
Primary and secondary data at the organizational level was used during this process. Secondary data was used to conduct a hotspot screening through the Social Hotspot Database (SHDB) and primary data was collected on-site via site
level human resource managers and subsequently confirmed against the organization’s previously monitored social
indicators.
The impact assessment method used was the Reference Scale Assessment (i.e., Type 1) approach by aiming to evaluate social performance.

3 SOCIAL HOTSPOT ANALYSIS
To begin the process, a social hotspot analysis at both the sector and country level was completed to identify the main
topics that could be in high risk. Using the Social Hotspot Analysis tools, the Explore Risk (Risk Mapping Tool) was used
for the “Chemical, Rubber, Plastic Products” sector in the country “USA”. Consistent with the objective of the study, the
social hotspot analysis was only focused on Labor Rights and Decent Work within the impact categories of Wage Assessment/Fair Salary and Discrimination and Equal Opportunity.
Table 1 shows the results of the Social Hotspot Analysis related to Labor Rights and Decent Work for the USA and
Chemical, Rubber, Plastic Products sector.
Table 1:– Social Hotspot Analysis at Country and Sector level
Labor Rights and Decent Work
Wage Assessment
Labor Rights and
Decent Work

Social Hotspot Database Risk

Risk that Sector Avg Wage is below Living Wage

Low

Risk that Sector Avg Wage is below Sweatfree Wage

Low

Risk that Avg Wage is Below Country

Low

Discrimination and Equal opportunity
Prevalence of discrimination in the workplace (qualitative)

Medium

In total, the USA for the Chemical, Rubber, Plastic Products sector eight out of a total of forty-five indicators have a highrisk level for the impact category Labor Rights and Decent Work. Alternatively, a very high-risk level was found for 14
indicators of Labor Rights and Decent Work. This hotspot analysis showed that for Wage Assessment/Fair Salary there
was a low-risk level and for Discrimination and Equal Opportunity there was a medium-risk level. The remainder of the
analysis for this Aptar site will focus on these two indicators.

4 SOCIAL LIFE CYCLE INVENTORY
The Life Cycle Inventory was conducted according to the defined system boundaries and the selected impact assessment method. The data collection process was designed by considering the data needed for creating the Reference
Scale. Specifically, the data was collected at the organizational level for the “Worker” stakeholder group and for the
corresponding subcategories. Within each selected subcategory the related social indicators were identified. Figure 2
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details the subcategories found within the “Worker” stakeholder group. These areas were the focus of this pilot study.

Figure 2 - Subcategories and indicators involved in the social performance assessment
Site-specific data was collected through a 43-question survey that was submitted by the site-level human resources
manager. Additionally, an analysis of internal documents and a benchmarking from data already gathered through other
internal means was performed to check for consistency and accuracy.
An example of indicators and corresponding questions addressing the Fair Salary and Equal Opportunity/Discrimination
subcategory is shown in Table 2.

SUBCATEGORIES

WORKERS
Equal opportunity/
discrimination
6 indicators

Health & Safety

Freedom of
association
and collective
bargaining

Fair Salary

Social beneﬁts /
Social security

Working hours

Forced labour

Child labour

Emplyment
relationship

9 indicators

5 indicators

7 indicators

12 indicators

5 indicators

3 indicators

2 indicators

2 indicators

INDICATORS:

Table 2: Sample Indicators and Questions related to Fair Salary and Equal Opportunities/Discrimination

Subcategory

Indicators

Questions

Minimum wage or prevailing wage

Percentage of employee
earning this wage.

What is the minimum wage paid?

Bonus paid

Yes/No and for which
employee group bonuses
are paid.

Is a bonus payment provided? If yes, which?

Actions taken to promote
inclusion and/or equal
opportunities

Number of actions/year
by indicating the type of
action.

Are there actions for promoting and supporting the equal opportunities within the
company? If yes, which?

Presence of policies and
practices that empower
women in the workplace,
marketplace, and community

Yes/No.

Is there a policy on equal opportunity and
gender in the company?

Fair Salary

Equal Opportunity/Discrimination

Unit of measure

SOCIAL LIFE CYCLE IMPACT ASSESSMENT
The Type 1 approach (i.e., Reference Scale Approach) was implemented in compliance with the goals of the pilot study
as established by the United Nations Environment Program (UNEP), in collaboration with the Social Alliance and Life
Cycle Initiative.
The Social Impact Assessment approach was described below:
•
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A Reference Scale comprised an ascending scale of five levels (+2, +1, 0, -1, -2), ranging from very low performance to a very high performance, was developed. In more detail, the low performance was outlined by the
scores minus one and minus two, positive performance by the scores plus one and plus two, while a performance in compliance with the evaluated context was indicated by the score zero. The Reference Scale was

Pilot projects on Guidelines for Social Life Cycle Assessment of Products and Organizations 2022

defined for each analyzed subcategory and each level of the scale was identified by a performance reference
point (PRP). PRPs describe thresholds and/or targets defined according to international standards, local legislation, or industry best practices by expressing different social performance levels.
•

A list of performance indicators for each examined subcategory was drafted and consequently, the indicator
data was assessed against the reference scale of the relating subcategory.

•

Aggregation and equal weighting of indicators was done to obtain a performance score at subcategory level.

An example of the Reference Scale and PRPs developed for the Health and Safety subcategory was illustrated in Table
3.
Table 3: Reference Scale defined for the Fair Salary and Equal Opportunities subcategories
Reference Scale

Equal Opportunities/Discrimination

Fair Salary

PRP

SCORE

+2

+1

0
Compliance with
regulatory aspects
(local/international) and/or internal
policy promoting
baseline level.

-1

-2

Slightly below
compliance level
to regulatory aspects

Starkly below
compliance level
to regulatory aspects.

Best in Class

Beyond Compliance

The organization is
committed to promote best practices
the fair salary through
best practices, along
value chain and/or
across industry.

The organization
implemented a code
of conduct and/or
policy to pro-actively
promote fair salary by
guaranteeing a living
wage for all workers.

The organization is
in compliance with
regulatory aspects
on salary issues of
the workers.

The organization is
not in compliance
with regulatory
aspects and/or incidents on salary issues
have been discovered.
It defined a corrective
action plan with a
clear timeline.

The organization is
not in compliance
with regulatory
aspects and/or incidents on salary issues
have been discovered.
It has not developed
any corrective action
plan.

The organization
is committed to
promote the equal
opportunities through
best practices, along
value chain and/or
across industry.

The organization
implemented a code
of conduct and/or
policy to pro-actively
promote non-discrimination and ensure
equal opportunities
for workers.

The organization is
in compliance with
regulatory aspects
on respect of equal
opportunities in the
workplace.

The organization is
not in compliance
with regulatory
aspects and/or
incidents on discrimination and violation
of equal opportunities
have been discovered.
It defined a corrective
action plan with a
clear timeline.

The organization is
not in compliance
with regulatory
aspects and/or
incidents on discrimination and violation
of equal opportunities
have been discovered.
It has not developed
any corrective action
plan.

INTERPRETATION OF THE RESULTS
The completeness and consistency among each phase, methodological choices and data of the study were verified. All
relevant issues were addressed and pertinent data and information was validated for each response.
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The results of the site’s overall performance go beyond the compliance with the regulatory aspects related to the analyzed context. For the two main indicators chosen to be the focus of this report, Fair Salary and Equal Opportunity/ Discrimination, the Aptar site analyzed performed well in comparison to the sector values. The comparison of the specific
assessment with the context assessment revealed that the site also performs better than its own context (at country
and sector level). The organization does not limit itself to compliance with regulatory aspects, but rather implements
proactive policies which work towards competitive wages as well as non-discrimination and equal opportunities for
workers.
In general, the site implements management systems for monitoring social themes over time to improve management.
For many social themes a policy and/or a specific program help to drive positive social impacts from the global or regional level.
The main limitation of the pilot test for the site was the lack of data collected directly from employees as well as the
limitations within the defined system boundary. While these results give insights into the performance of the Aptar site,
it is a simple snapshot of one category at the time of analysis. For a complete SO-LCA, the results should consider
additional defined categories, increased input from stakeholders, and expansion of the system boundary by including
indirect upstream and downstream activities.

7 DISCUSSION AND FEEDBACK ON GUIDELINES AND ITS USE AND CONCLUSION
The completion of this pilot testing allowed for a deeper understanding of the use of SO-LCA methodologies. The company performed a multi-criteria assessment at the site level to understand potential social hotspots and identify the
main social indicators relevant for an Aptar site. In addition, Aptar used the SO-LCA approach as benchmarking and was
the first within the packaging sector to conduct a SO-LCA.
As feedback to the process, the site had some challenges with the reference scale approach. Although the possibility
to create an individualized reference scale allows for the assessment to be adapted to the context, this brings a certain
degree of subjectivity to the evaluation due to the identification of PRPs for each level. There is potential to address
this within the Guidelines by giving more detailed information and sample comparisons between risk and performance
assessments. As SO-LCA is a mainly business-oriented approach, a future addition of comparisons and benchmarking
would allow for deeper analysis and support in the decision-making processes.
Further developments of this pilot would include analysis on additional defined categories, increased input from stakeholders, and extension of system boundary including upstream and downstream processes. Lastly, an extended pilot
study for the “Worker” stakeholder at other Aptar sites and an additional social assessment study including other Stakeholders categories (such as Local Community, Society, Consumers, Value Chain Actors and Children) would help to
further validate results and identify areas of improvement.
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Chapter 9: Social Impact Assessment of
Fuji Oil’s Shea Value Chain
Authors: D. Davis, C. A. Ascencio.
Fuji Europe Africa

INTRO
Shea butter is a vital raw material for Fuji Oil’s portfolio of vegetable fats, particularly as an ingredient in Cocoa Butter
Equivalent (CBE), which is widely used within the confectionary sector. Shea butter is extracted from the kernels of the
shea tree and is popularly known as The Women’s Crop because they are collected predominantly by women. As an
oil crop shea butter is unique because it is sourced from shea trees which grow in the wild in sub-Sahara West Africa in
a belt known as the Sahel belt with little to no external input required for their growth. Due to the nature of the system
shea has been highlighted as an environmentally sustainable oil crop however, Concerns about social impacts in the
shea supply chain and in Africa as a whole has attracted increasing attention.
Verifying these concerns and improving the social impact of shea’s supply chain is one of the focus areas of Fuji Oil’s
Sustainable Shea Program. As first step towards this ambition, this report is intended to increase the company’s insight
regarding the materiality of social issues and developing the ability to measure the impact of our company activities.
There is currently no widely accepted methodology for social impact assessment. The following study was conducted
under the guidelines of the Social Life Cycle Assessment (S-LCA) developed by the Life Cycle Initiative.

SYSTEM DESCRIPTION
Shea fruits are collected from the wild by women collectors while the trees are fruiting from May to June. The shea
trees can be long distances from the women’s villages and can take a considerable amount of time to travel to. Some
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villages utilize scooters to reach certain trees while the majority of women walk to their shea trees to collect the fruits.
Once the fruits are brought back to the village they are roasted over either a primitive three stone fire or with a more
efficient stove. The fruit kernels are then fermented in the sun before being packaged into canvas bags for transport to
the crushing facility in Techiman, Ghana. A truck brings the kernels to Ghana Nuts Limited (GNL) , a crushing facility,
where the kernels are processed into shea butter. The butter is transported via a tube to Fuji Oil Ghana (FOG) where it
undergoes fractalization to separate the stearin from the other fats. The stearin is then exported to facilities in Belgium
and Singapore, while other fats are used as fuel or used in local soap production.

CURRENT STATUS OF FUJI OIL’S SOCIAL PROGRAM IN GHANA
Fuji Oil has signed a memorandum of understanding with many local shea cooperatives under its Sustainable Shea Program, Tebma Kandu. This understanding is an agreement between the women cooperatives and FOG to work together
to achieve common business interests. Through this program Fuji Oil works closely with the cooperatives providing
training in; developing their shea business, ways to improve their process of the shea kernels, parkland management
and health and safety. Fuji Oil Ghana also assists with material necessities such as warehouses, bags, pallets and personal protection equipment. One of the final goals of this program is for the women cooperatives to conduct and grow
their business independently. As of 2021 then program has already connected over 20.000+ women collectors to Fuji
Oil.

GOAL
The S-LCA of FOG’s shea operations is being conducted to determine the social impact of our operations and further
guide our improvement initiatives taking place there. This study will be used internally initially and may be shared with
local NGO and other stakeholders within our supply chain. Public peer review of the study is not intended.

SCOPE
The intention of this study is to investigate the social impact of Fuji Oil’s shea production in Ghana. This will be a cradle
to gate study considering all steps in the supply chain from the harvesting of wild shea kernels to the factory gate of
FOG, as seen in figure 1. The functional unit is 1 kg shea stearin which is used as part of Fuji Oil’s Cocoa Butter equivalents (CBEs). Data will be collected specific to Fuji Oil’s production sites in Ghana and will be supplemented by generic
data when specific data is not available. The majority of data gathered for this study was qualitative in nature.
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Figure 1: Fuji oil’s shea value chain with system boundary of study

STAKEHOLDERS
The following stakeholders were considered in this study; women shea collectors and cooperatives, communities of the
shea villages, NGOs, workers at GNL and FOG.
Based on the stakeholder groups and an existing materiality assessment the following stakeholder groups and subcategories were assessed.
Worker: Health and safety, Fair salary, Child Labour, Forced labour
Consumer: Health and safety,
Local community: Community engagement, Access to material resources, Safe and healthy living conditions
Value chain actors: Fair competition, Supplier relations, Promoting social responsibility

METHODS
Survey and interviews were the main methodology used for data collection of this study. Surveys were designed and
distributed to the following groups of stakeholders:
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•

Workers at GNL and FOG

•

Managers at GNL and FOG
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•

Surveys were also designed for women shea collectors however, during data collection language, cultural and
literacy hurdles were experienced. To adapt to these challenges the survey was modified into a group discussion similar to a forum where small groups of women responded to the survey question together. This allowed
more women to be reached by the survey.

Interviews were conducted with representatives from the NGO the Global Shea Alliance (GSA) and representatives from
FOG.
Although there are co-products in the shea value chain the allocation was deemed irrelevant due to the nature and
scope of the social data as mentioned in the guidelines

LIMITATIONS
The study was originally planned in 2019, to be conducted in 2020-2021. Due to the remote nature of many of the shea
villages and the fact the villages were the primary interest of our study many delays and challenges were experienced
due to the COVID 19 pandemic.
To best fill the goal of the study, the assessment type one was chosen. Since a large majority of our data was qualitative,
a type two assessment was not feasible.

REFERENCE SCALE
As outlined in the methodology a reference scale ranging from -2 to +2 was created in order to better guide the results of
the study. The scale level used can be seen in figure 2. The scales and indicators were defined to align, when possible,
with other methods used at Fuji Oil.
Figure 2 Reference scale level established

2

Large Positive impact

1

Positive impact

0

Neutral impact

-1

Improvement needed

-2

Situation unacceptable

The two tables below show the definition of the reference scale and the list of performance indicators used to justify
the scores in the reference scales. The indicators chosen were guided by the methodical sheets of the S-LCA and made
to best fit the goal of the study. The colours highlight the indicators that were used and the final reference scores that
were determined as seen in the tables below.

Pilot projects on Guidelines for Social Life Cycle Assessment of Products and Organizations 2022

191

DEFINITION OF REFERENCE SCALE
Situation Unacceptable

Improvement
needed

Health and Safety

There is neglect
in the working
conditions/ health
and safety standards that leads to
repeated accidents
and deteriorating
conditions for
workers

There has been
neglect and disregard for health and
safety in the past
but the company
has developed
an action plan to
address issues.

Fair Salary

Workers are paid below the poverty line
or minimum wage
of the company

Not all workers are
paid living wage for
single household.

Child Labour

Worst forms of child Possible incidents
labour have been
of child labour but
discovered
no worst forms of
child labour. Facility
has plan in place to
improve situation.

No incidents of child Ensures no child
labour reported
labour in supply
chain. Has management system
in place to raise
awareness of issue

Forced Labour

Incidents of forced
labour have been
reported

Incidents of forced
labour have been
reported but there
is clear action plan
with timeline to
address the issue

No evidence of
forced labour.
All workers are
employed under
reasonable terms

Management
system in plan to
ensure no forced
labour in supply
chain

Company has made
eliminating forced
labour in supply
chain main priority

Normal use of
product has large
negative effect on
user

Normal use of product has negative
effect on health of
user

Normal use of product does not have
negative effect on
health of user.

Product has been
designed to contribute to health of user

Science based evidence that product
offer significant
benefits to health
of user

Local communities
not consulted by
company and there
is a bad relationship
between them

Company makes little effort to consult/
inform community.
Relationship is
normal

Company attempts
to consult and
involve local communities

Communities input
actively involved in
decision making

Company considers
the community in
every aspect of
major decision making. Collaboration
between community
and company are
present

Workers

Large positive
impact

Neutral Impact

Positive Impact

Working conditions
are acceptable and
health and safety
are a priority

Company has
system/ program in
place that actively
improve health and
safety above industry standard

Health and safety
is main goal of
company and is best
in class

All workers paid
living wage

All workers paid
above living wage

All workers paid
above living wage
and additional social
benefits are offered
Is a leader in the
sector to eliminate
child labour from
entire supply chain

Consumer
Health and safety

Local Community
Community engagement
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Situation Unacceptable

Improvement
needed

Access to material
resources

Actions of company has limited or
restricted communities’ access to material resources

Safe and healthy
living conditions

Workers

Large positive
impact

Neutral Impact

Positive Impact

Actions of company has limited or
restricted communities’ access to material resources but
there is an action
plan to mitigate and
improve damage

No adverse effects
of companies’
action have been
reported or documented

Company has
system or programs
in place to improve
access to material
resources

Company has made
improving access to
material resources
a priority and has
resulted in substantial improvements

Community health
and safety are put
at risk by company
actions with no
effort to address
them.

Negative impacts on
community health
and safety have
occurred but there
is an action plan in
place to address
and improve issues

Company has
systems in place to
prevent incidents
causing health and
safety impacts.

Company has
system/ program
in place to increase
health and safety
beyond the area
standard

Company is leader
in improving health
and safety in the
area

Company is involved
in anti-competitive
behaviour with no
plans or improvement

Company was involved in anti-competitive behaviour
but has action plan
in place to improve

No negative documentation for fair
coemption

Company has committed to long term
trading partnership

Company considers
partnership with
supplier essential
and promotes and
communicates its
effectiveness

Strained relationship with suppliers.
Many missed
deliverable, problems with products
delivered or issues
with payment.

Still a considerable
amount of issues
but effort has been
made to improve relationships through
agreements or other
mechanisms

Mutual respect
among supplier and
company. No major
issues

Company and
supplier have collaborated to enhance
their relationship
through means of
agreements

Company considers
supplier relationship
the utmost important

Company does
not include social
responsibility in any
communication
or discussion with
supplier

Company has basic
code of conduct
with supplier to
meet certain criteria
but there are no
audits or verification

Company has code
of conduct with
social responsibility
and verifies compliance

Company works
with suppliers to
incorporate social
responsibility intro
their business

Company is part of
programs/ organizations that promote
social responsibility
by incorporating
various stakeholders

Value-chain
actors
Fair competition

Promoting social
responsibility
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INVENTORY INDICATORS
Workers

Health and Safety

Fair Salary

2

-2

-1

0

1

• Lawsuits, complaints
• Lack of positive
information
• Accident reports
• Statements from
employees/ managers

• Action plan to
address issues
• Reduction of
complaints in last
3 years
• Statements from
employees/ managers

• Audits that show
compliance to national standards
• Statements from
employees/ managers

• Documents that
can show continuous improvement
/ management
system
• Statement from
NGO/ unions /
workers

• Statement from
NGO/ unions /
workers
• Long term documentation of
improvement

• Credible wage
statements from
company compared
to living wage
indicator
• Statements from
employees

• Credible wage
statements from
company compared
to living wage
indicator
• Statements from
employees

• Credible wage
statements from
company compared
to living wage
indicator
• Statements from
employees

• Credible wage
statements from
company compared
to living wage
indicator
• Statements from
employees

• Credible wage
statements from
company compared
to living wage
indicator
• Statements from
employees
• Documentation
of additional programs

• Complaints, law
suits, complaints

• Acknowledgement
of the issues and
clear action plan to
improve

• Records of age for
all employees

• Documentation of
programs
• Recognition / statements by NGOs
• Records of age for
all employees

• Documentation of
programs
• ecognition / statements by NGOs

• Complaints, law
suits

• Complaints, law
suits,
• Documentation
of action plan for
improvement

• Documentation of
grievance capabilities for workers
• Statements from
workers

• Recognition / statements by NGOs
• Documentation of
due diligence in
supply chain

• Recognition / statements by NGOs
• Documentation of
success of policy/
program

• Negative report
from NGO
• Product not approved by authorities

• Acknowledgement
of health issues by
company
• Product marketed
in way to demonstrate risks

• Health and safety
report of product

• Reports and
investigation that
product has positive influence on
consumers

• Marketing and
reports on the positive health impact
of product

• Reports from NGOs
• Statements
from community
members/ leaders

• Reports from NGOs
• Statements
from community
members/ leaders

• Reports from NGOs
• Statements
from community
members/ leaders
• Documents of community engagement
from company
• Site visits

• Reports from NGOs
• Statements
from community
members/ leaders
• Site visits

• Reports from NGOs
• Statements
from community
members/ leaders
• Site visits

Child Labour

Forced Labour

Consumer

Health and Safety

Local Community

Community
engagement
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• Complaints about
company
• Site visits

• Statements from
NGO shows improvement
• Reduction of complaints
• Site visits

• No complaints or
other signals

• NGO statements
• Documentation of
infrastructure improvement projects
• Investments into
local resources

• NGO statements
• Documentation of
infrastructure improvement projects
• Investments into
local resources
• Establishment
of public private
partnerships

• Complaints, law
suits
• Reports of accidents

• Statements from
NGO shows improvement

• No negative reports
• Company complies
with all local laws

• Statements from
NGOs
• Investment in local
health improvement
projects

• Statements from
NGOs
• Investment in local
health improvement
projects
• Must show exceptional improvement

• Complaints, law
suits

• Statements from
NGO shows improvement
• Documentation
of action plan to
improve situation

• Statements from
NGO
• Statements from
suppliers

• Statements from
NGO
• Documentation of
partnership

• Statements from
NGO
• Documentation of
partnership
• Statements from
value chain actors

• Complaints, law
suits

• Statements from
NGO shows improvement

• o
No complaints from company or supplier

• Statements from
NGO
• Statements from
suppliers
• Increased agreement with supplier

• Statement from
company of important of supplier
relationship
• Investments into
sop[pliers

• Statements from
suppliers

• Signed code of
conduct

• o
Audits of
company
• NGO statement

• NGO statement
• o
Statements
from suppliers
• Documentation of
programs

• Documentation of
programs

Access to material
resources

Safe and healthy
living conditions

Value-chain
actors

Fair competition

Supplier relations

Promoting social
responsibility

STAKEHOLDER GROUPS
WORKERS
For this assessment workers are classified as individuals that are directly employed by a company with a formal contract. This includes all employees at GNL and FOG. GNL and FOG are located within 100 meters from each other and
their activities are closely linked. Due to the similarities and close relationship of the two companies the worker category
was not split between the two companies and was analysed as one unit for both companies. Separation to different
roles of workers was also not possible. The women shea collectors are independent actors who work for themselves
so this stakeholder group is included in value chain actors.

HEALTH AND SAFETY (-1)
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REFERENCE SCALE
SPECIFIC ANALYSIS
Although safety , personal protective equipment and management systems are in place at both GNL and FOG, survey
responses from GNL specifically indicated that workers do not feel safe at work. Precisely which activities or processes
elicited this response from the workers remain unclear. Survey respondents cite potential physical, biological, chemical
and ergonomics as potential areas of hazards while they are working. All survey respondents state that management is
aware and there are systems in place to improve safety. Safety audits provided from FOG indicated continued improvement in safety at the facility.

DOCUMENTATION
•

Surveys from workers

•

Surveys from managers

•

Interviews with FOG managers

•

Safety Audits

SUGGESTED ACTION
Further investigation into safety practices at each facility. Increase dialogue with employees as to how to improve the
safety practices within their induvial tasks. Increase frequency and/or improve training materials.

FAIR SALARY -1
Reference scale
The minimum wage in Ghana for 2020 was 319 GHS a month.
The living wage for a standard family (4) varied from different reports from 1040 GHS in 2019 to 4630 GHS in 2020
(wageindicator.org). The reason behind the dramatic increase was not determined. Other sources indicate the living
wage for a family is 1720 GHS while for an individuals it is 900 GHS a month. (https://tradingeconomics.com/ghana/
living-wage-individual)

SPECIFIC ANALYSIS
Survey respondents indicate that they do not earn enough to support themselves and their family. According to FOG
records, workers are paid well above country minimum wage however, the minimum wage is far below the estimated
living wage. The lowest paid worker makes above the individual living wage as estimated by tradiningeconomincs.com
however they do not make the family living wage.

DOCUMENTATION
Survey responses
Interviews with FOG managers

SUGGESTED ACTION
Based on these results this category warrants further investigation. While the minimum wage is met the family living
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wage is not for the lowest paid worker. An internal discussion must be conducted which living wage will be used, the
individual an or the family There is a big gap between living wages reported by Ghana and country minimum wages.

CHILD LABOUR (0)
Reference
21 % of children are involved in child labour in Ghana (UNICEF) most in the agriculture sector.
Specific analysis
Within FOG and GNL there are no incidents of child labour directly at the facilities. There are thorough processes to
ensure the minimum employment age requirement of 18 years is met. All employees are required to show identification
paper to receive contract and age is then verified. All survey respondents from mangers and other employees confirmed there were no minors working at the facility.
Documentation
Survey responses from workers
Interviews with FOG managers

FORCED LABOUR (0)
Reference
Forced labour has been documented in some industries such as cacao and chocolate in Ghana. Many of these incidents are related to seasonal agricultural work and the hot spot analysis raised no concern for our study.
Specific analysis
Forced labour has not been recorded at any site. It is also unlikely throughout the entire supply chain. Overtime at both
facilities is compensated appropriately (150% of normal rate). No survey respondent indicated any type of forced labour. All workers are hired with proper documents.
Documentation
Interviews with FOG managers
Survey responses

CONSUMER
The final product within the scope of this project is shea stearin which is used a part of cacao butter equivalent that is
incorporated into a wide array of confectionery products. Fuji Oil primarily operates as a business to business company,
supplying other confectionery producers with chocolate coatings and fillings. Due to the scope of this study and the
structure of the business the final consumer is outside the scope of this study.

HEALTH AND SAFETY 0
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Specific analysis
Shea butter or its derivates do not have any inherent health risks to consumers. The majority of the application of the
shea stearin within Fuji Oil is as a replacement for cocoa butter in chocolate products. It allows for a larger variety of
products to be produced with different specifications than traditional cocoa butter can produce. Intended use of shea
does not pose any significant risk to consumer.
Documentation
Safety report

LOCAL COMMUNITY
The local communities considered for this study are the communities in which the women shea collectors live and
work. These villages are distributed throughout northern Ghana and each village is unique.

COMMUNITY ENGAGEMENT +1
Reference

Specific analysis
One of the defining principles of the Tebma Kandu project is to work together with local communities to achieve common business interests. To achieve this regular site visits to different villages are performed to ensure the individual
needs of each village can be understood. Insights provided by local NGOs also provide a valuable perspective on the
different villages as well.
Documentation
Temba Kandu agreement
Site visit
Interview with NGO
Survey of shea collectors

ACCESS TO MATERIAL RESOURCES (+1)
REFERENCE
Specific analysis
There are large variances in the access to material resources throughout the local communities in which the shea nuts
are sourced. Some communities have limited access to water and other services while others have well established
infrastructure. In collaboration with the GSA Fuji Oil invests in project to improve local infrastructure such as warehouse
construction have been undertaken but not consistently though out every community.
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Other investments in material resources are through the parkland management education program. This program’s aim
is to educate the women shea collectors on the importance of parkland management and how in better incorporate
ecological principles to ensure long term management of the shea ecosystem. Through this program 6,000 trees were
planted in 2021 supporting a resilient shea system for future generations.
Land ownership remains a complicated issue in the shea villages. Women rarely own any land, they are granted permission to harvest the shea on land owned by male family members. This does not seem to cause any major problems
currently.

DOCUMENTATION
NGO Statements
Site visits
Project documentation

SAFE AND HEALTHY LIVING CONDITIONS +1
REFERENCE
Many communities still lack access to basic needs; most frequently water and health care. This is fairly common
throughout the region with some communities having much better infrastructure than others. Currently the major health
concern for women collectors are snake bites, burns and smoke inhalation from processing the shea kernels. There are
over 6000 snake bites a year in Ghana and is a very challenging subject to have an impact in. Due to the nature of shea
nut collection there will always be an inherent risk of snake bites.

SPECIFIC ANALYSIS
The direct actions of FOG do not add any additional health and safety risks to the community they are operating. Nevertheless personal protection equipment was also provided to villages during the CORONA-19 pandemic. Other personal
protection equipment for shea collection is also provided. Health and safety were the largest concerns to the shea
collectors but in each community there were different priorities on the most pertinent need. Some villages need better
access to water, while others thought more advanced stoves would be the most beneficial to health and safety of the
community.

STEPS FORWARDS
Continue providing safety equipment and training through the Tebma Kandu programs. Additionally, develop a map of
the villages that are part of the Tebma Kandu agreement with documentation of infrastructure improvement desired
would allow for the best distribution of resources.

DOCUMENTATION
NGO interview
Project documentation
Site visits
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VALUE-CHAIN ACTORS
The value chain actors in this study are the women shea collectors and are the principle focus of this study as they are
the foundation of the shea value chain. These women collect the wild shea fruits from the ground for the three months
a year the trees are producing nuts. The majority of women belong to small cooperatives specific to each of the villages
in which they live.

FAIR COMPETITION +2
Reference
Historically many women collectors would be tempted to presale a portion of their shea kernels in order to survive
through a period of the year dubbed “the hunger season”. This is the season between the two main agricultural growing
seasons where resources are scarce. Selling shea kernels and butter provides an extra source of income to supplement
their income during this period. However, “the hunger season” starts slightly before the shea harvest, which means that
in times of need, many women presell their future harvest at a reduced price.
Specific analysis
The Tebma Kandu project offers market price for the shea kernels for the local women cooperatives. This agreement
allows women to pre-finance their shea kernels for forecast market prices. This allows for bridge loans to overcome
“hunger season” This agreement has been appreciated throughout the communities facilitating trust from purchaser
(Fuji Oil) and the suppliers (the women collectives).
Documentation
Tebma- Kandu agreement
NGO interviews
Surveys from women

SUPPLIER RELATION +1
Reference
Specific analysis
The Tebma kandu agreement reached in 2020 established a close relationship between Fuji Oil and of the women
shea cooperatives that entered the agreement. Report from NGOS state Fuji is well respected in the communities and
has been fundamental in causing positive change in supplier relations between producers of shea butter and the shea
villages. There are no reports of problems with supplier or complaints about payment. In fact the GSA has stated the
pre financing of the shea kernels has been revolutionary for some women.
Documentation
NGO Interview
Tebma Kandu program (agreement)

PROMOTING SOCIAL RESPONSIBILITY +1
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Reference
Specific analysis
Fuji oil is part of the GSA that has goals in a wide range of topics to propel the sustainability of shea. This is a keystone
of our business operations in Ghana and we work alongside the GSA facilitate the development and incorporation of
the SSI in our shea supply chain.
Documentation
NGO Interview
Tebma Kandu program
SSI program

Figure 3: Results displayed for the different stakeholders and impact categories
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CONCLUSION / DISCUSSION
Through this investigation the success of our current programs in the shea communities have proven successful and
with the results the program can be better guided to promote and incorporate sustainability into our shea value chain.
The study also highlight potential areas for improvement in subcategories previously thought to be at an acceptable
level. Further investigation and resources will be devoted to the subcategories that received a negative score.
Women’s empowerment is the pillar in which Fuji Oil is attempting to address all the social topics with in their shea value chain. Fuji believes by supporting and empowering the women shea collectors the largest impact in the community
is possible. The final goal of Fuji Oil’s Tebma Kandu program is for individual women collectors to be have the skills operate their own shea business while preserving the shea value chain for generations to come. This assessment shows
that this program is on the right path to accomplish these goals.
The areas that fell into the improvement needed category within the worker stakeholder group were not originally an
area of concern. The justifications for these scores were based on a few survey responses and and the proper actions
that need to be taken to improve the scores need to be decided. For now this assessment highlighted the need for further action and will be used as a guide for designing an action plan to address these issues.
Lesson from study
Data collection was the most challenging part of this study. Although the official langue of Ghana is English in the more
remote shea villages language barrier proved challenging. Cultural limitations of men and women interactions within
the shea villages was a hurdle for data collection from our field staff as well. On top of the normal challenges the majority of the study was conducted during the COVID-19 pandemic which caused any number of delays.

COMMENTS ON S-LCA METHODOLOGY
Reference scale
The lack of an established reference scale makes the results of S-LCA studies hard to compare. If every study is redefining their own reference scale using their own performance indicators it makes it means that a +2 in one study does not
equal a +2 in another study. Establishing individual reference scales for each study can be useful for internal company
guidance and allows for specialization of reference scales to match specific goals of study however some standard or
baseline scale for reference would be beneficial in guiding the development of reference scales in the future.
Value chain actors
This study focused on women collectors which by this methodology they were defined as value chain actors. With the
subcategories available in this stakeholder group it was difficult to assess some of the different areas of which Fuji Oil’s
initiatives were focused. For example a pillar of the Tebma Kandu program is women empowerment which was hard
to assess within the four sub categories of this stakeholder group. This issue could be addressed in other stakeholder
categories however due to the unique relationship between the women collectors and Fuji Oil their assessment as value
chain actors is very valuable since they are an integral part of the system.
Western company definitions
At times throughout the methodology it seems many of the inventory indicators suggested were heavily based in western companies functionality and philosophies and could be challenging to apply to the situation in Ghana.
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Conclusions and feedback on the
use of the Guidelines
Authors R. N. Mankaa, M. Traverso

Institute of Sustainability in Civil Engineering, RWTH Aachen University
As can be seen in the individual reports, the pilots include considerations on their experience in road-testing the Guidelines, specific to the product type, sector type as well as the geographical coverage. However, some very important general conclusions can be derived from all pilots related to the usefulness of the Guidelines to practitioners, to non-experts
and in decision-making, especially what is needed to create an enabling environment for S-LCA to become mainstream.
The conclusions are compiled to provide feedback on if and how the Guidelines support the expected goals of S-LCA:
1.

Support companies in building a targeted strategy for future development of social policies;

2.

Support decision-making processes that involve a variety of stakeholders with different knowledge and background;

3.

Manage social risk thanks to the identification of social hotspots;

4.

Provide structure, credibility, and consistency to supply chain materiality assessment;

5.

Support the disclosure of non-financial information.

The Pilots confirmed the role of the Guidelines in providing a structured methodology on how to conduct a S-LCA for
any type of product and organization. The reports state that the Guidelines offered a relatively straightforward path to
measure social performance and risks, clearly detailing aspects and steps to be considered in the various S-LCA phases
and in specific decisions on unit processes, functional units, and relevant stakeholders. In the informal sector, the S-LCA
methodology proved useful to evidence different impacts associated with the recycling system that had not been previously identified nor quantified. This was also the case for more formal service related pilots, where the Guidelines
provided insights on the sustainability of free floating car sharing. Implementing the guidelines also helped in getting a
better understanding of the potential social risks related to the different inputs and how to prioritize more specific data
gathering and/or onboarding strategies.The Pilots also confirmed the usability of these Guidelines for LCA practitioners
and new users, highlighting however the need for tailored training even for the former category, as the use of the Guidelines as well as the use of the related databases are not completely intuitive.
For policy and decision making, SLCA proves to be a methodology to show the social risks or performance of complex
systems and to identify potential solutions for identified problems. Specifically, the results around the assessment of
the recycling system shed light on the lack of proper waste separation at source since an inappropriate separation at
source that could be addressed with short, medium policy in order to improved conditions of recyclers at waste collection related to injuries or accidents, low recyclables’ quality, and increase in time invested. Furthermore, the engagement
of the management in some pilots proved beneficial to receive feedback on the type of outcome that will inform policy
development and to discuss policy implications of the S-LCA at the beginning of the pilot and at the end, respectively. As
a result, an internal review of procurement policies with impact on suppliers/supply chain and the drafting of purchase
strategies were initiated.
On the practical implementation of S-LCA, the pilots highlighted some best practices and tools in the Guidelines that
proved particularly helpful.
•

Participation of stakeholders in the development of the Goal and Scope, ensuring optimal decision-making,
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establishes strong relationships with stakeholders, especially those providing primary information which is
crucial in reducing complexities and the time consuming nature of the life cycle inventory stage.
•

social hotspots screening at the beginning of the study was useful in pointing at hotspot that was later confirmed with primary data.

•

possibility to adapt subcategories and indicators to tailor them to better respond to the objectives of the study
allowed for all pilots to develop new indicators under various subcategories capable of reflecting the often very
specific contexts, for example geographical issues, formal and informal aspects, products and services, economic levels and common practices.

One of the objectives of road-testing these Guidelines is to encourage feedback on challenges in application and on
improvement recommendations from stakeholders, in this case from the companies, industrial sector and research
institutions performing the pilot. The most relevant and cross-cutting feedback are highlighted in the following sections
organised in Challenges and Recommendations.

CHALLENGES
Main challenges identified was the amount of time and resources that are required to conduct an S-LCA. As was expected, significant difficulties were encountered in accessing data directly from employees, hence requiring extra-time and
negatively influencing the share of primary data used in the S-LCA. In addition, the need to define new indicators was
particularly challenging for typically unconventional sectors, for example the informa recycling or fleet sharing service.
There were also challenges in defining the reference scales, in particular for the pilots that addressed informal sectors
or activities. This was partly due to the limited number of existing studies addressing a similar system that could serve
as reference. In addition, fixing higher and lower extremes of scores proved particularly challenging as there are few
legal regulations or standards to reference. In developing country contexts where the informal sector is prevalent, most
of the regulations and standards available only provide compliance conditions which in some cases are insufficient to
capture or highlight small achievements.
Some challenges in applying the Guidelines were related to the recommended databases for hotspot analysis and impact assessments. In particular, unclear assumptions in the data conversions such as mapping to GTAP sectors and
reverse mapping back to the suppliers as well as adoption of weights for the impact assessment analysis. The lack of
a reference scale in the PSILCA database also prevented comparison of results to a reference point. Additionally, the
database does not capture the positive impacts to the local community from the company or on involved stakeholders.
The need to facilitate the understanding and use of these databases with sufficiently exhaustive manuals was also
mentioned especially in the case of the PSILCA database
In the life cycle inventory phase, all pilots were negatively affected by the Covid-19 emergency. Stakeholder engagement
was a huge challenge and hence data collection from the relevant stakeholders identified.

RECOMMENDATIONS
Specific recommendations were put forward by the various pilots to improve the methodology and its widespread use.
A call for defining impact subcategories according to local, regional or global scales was highlighted alongside the
necessity to develop sector specific guides in selecting relevant stakeholder Categories. The latter will address the
gaps identified due to missing subcategories. In addition, it is suggested to consider additional stakeholder groups in
order to have a holistic implementation of SO-LCA, expanding the system boundary to include indirect upstream and
downstream activities.
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It was recommended to provide a data collection template with examples of detailed questions and how to relate the
questions to the inventory indicator for the data inventory phase. Availability of inventory information on national S-LCA
databases would facilitate their further processing and use in related or similar projects.
In the impact assessment phase, further guidance on selecting or prioritizing local or international standards for the
Reference Scale Approach should be provided. Applicable references could be compiled by encouraging practitioners
to share or make public best practices on defining reference scales.
In addition, the specification of standard reference scale ranges (e.g. 5-point scale) or numbering system (e.g. -2 to +2.)
would facilitate the identification and application of the appropriate reference scales. Thus, a valuable resource could
be to have a bigger pool of RSs examples available along with their context of application so practitioners could start
from that point and not from scratch.
The limited guidance on existing and validated impact pathways was highlighted and it was recommended to further
research on the development of impact pathways for the already defined impact categories.
The interpretation phase is crucial for conveying the right message to non-experts involved in decision making. Therefore, more guidance on providing meaningful and understandable information would aid the dissemination and consideration of results at policy making levels. Therefore, the further development of tools for displaying outcomes of the
SLCA study is recommended. In the case of SO-LCA, it would be useful to add comparisons and benchmarks to support
decision-making processes for businesses.
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