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SUMMARY

Social criteria have been proposed to evaluate theustainability of operational initiatives in
the process industry through an integrated Life Cyte Management (LCM) approach.
Indicators for these social criteria are subsequeht introduced. The calculation of the
indicators follows conventional LCIA methods, and pecifically the distance-to-target
approach for normalisation, whereby a societal foqirint is used to establish the significance
of social impacts. However, the practicability of hese indicators is highly dependent on the
availability of information where an operational initiative is assessed. A case study in the
South African process industry is used to demonstta the calculation procedure. Further case
studies are required in order to refine the sociatriteria, and indicators, that are practical for
management purposes in the process industry.
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1. INTRODUCTION

The World Commission on Environment and Developnddfitially defined the term “sustainable developrtiein
1987 [1]. Since then the concept has shaped thigcphl economic and social environment in which talsinesses
operate [2]. However, the concept of sustainableeld@ment is inherently vague [3] and althoughsitunderstood
intuitively it remains difficult to express in comte, operational terms [4]. In 1992 there weready more than 70
definitions for sustainable development [5], butstagree that the concept comprises social, enwieotal and
economic dimensions with equal importance [6]. tdep to assist business, the International Instifat Sustainable
Development (IISD) has defined sustainable devetpnin business terms asadopting business strategies and
activities that meet the needs of the enterpriset imstakeholders today, while protecting, sustajrand enhancing
the human and natural resources that will be neddetie future”[7]

The last decade of the twentieth century markedessignificant steps that were taken to draw théasa@mension of
sustainable development into the open [8]. Howetles,inclusion of social aspects in the sustaiitghilebate and
practices has been marginal compared to the aitettiat the other two dimensions are receivingeeigfly from a
business perspective [8, 9, 10]. It is believed tha state of development of indicators or meanargs for social
business sustainability parallels that of environtakperformance about 20 years ago [11]. Thisainip due to the
problematic nature of social indicators and measargs, which can be attributed to two principaboees:



* Social issues do not have any underpinning in gectile speciality such as ecology, and

* Social issues have a much higher cultural contertt,various perspectives can thus feature in cueigl2].

The aim of this paper is to propose a methodolaggdsess the social sustainability of operatiomiéiktives in the
process industry. In order to do so, three questinust be answered:

*  Which aspects of a technology or project must sessed internally? The interaction of differerg lkifycles
from an industry perspective must be addressed.

*  What must be considered and measured through swmchssessment? A framework of social business
sustainability criteria, relevant for operatioraitiatives in industry, must be defined.

e How must these criteria be measured? Social sastieinevelopment indicators are introduced andudised.

2. LIFE CYCLE INTERACTIONS

A prerequisite for assessing the social sustaiigbdf operational initiatives, such as undertakerojects or
technological innovations, is a clear understandifghe various life cycles that are involved ahé interactions
between these life cycles [13]. In industry, thdégtinct life cycles can be distinguished betwek8] ] the project life
cycle, the asset or process life cycle (the lifeleyf an implemented technology), and the prodifecicycle. Each of
these life cycles consists of various phases (gpel}[14].
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In this context a project is viewed as the vehidemplement a capital investment in a new or inpib asset or
technology. Therefore, the project and asset Wides interact. The project normally ends after dbset commences
stable operations in accordance with performanqgairements [15]. The design phase of the assetyifte as well as
the construction phase is thus completed duringtbgct’s life cycle. The post implementation ewi(PIR) normally
takes place during the operation phase of the d&setycle. Furthermore, since the asset is usethanufacture the
product, the product and asset life cycles alserawts, i.e. the operational phase of the assetyifle interacts with the
manufacturing phase of the product life cycle. . Riglustrates these interactions.

It is thus the asset life cycle resulting from fhreject, and the subsequent product life cycleltiegufrom the asset,

that have economic, social and environmental caressegs, which are in turn associated with an impfeed project.

Assessing the social sustainability of an operafiamitiative therefore requires that the sustailitgbconsequences of
these asset and product life cycles must be carsldeBest practice would require assessing thesseguences during
the early phases of the project life cycle, whistablishes the asset.
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3. SOCIAL CRITERIA FRAMEWORK

A framework of social sustainability criteria, reéet for operational initiatives in industry, neddsbe defined as a
requirement for social assessments. A prerequisitelefining this framework is the clarification tfie relationship

between Corporate Social Investment and Social i@gsi Sustainability. The sustainable developmesgsament
frameworks and the sustainability or corporatealaesponsibility (CSR) reports that have beenaweid [16], indicate
that social sustainability entails far more thatyd®dSR projects or corporate social investment j@$lcommunities.

Although companies can have a large and positifecebn society through their CSI or CSR projedt3]] core

business activities have a bigger social impaat the philanthropic (i.e. CSI and CSR) contribusiarf the company
can ever have [8].

However, CSR projects and CSI do contribute todherall sustainability of a company and should beleated as
such [18, 19]. Yet, although it is funded by prafénerated by the operational activities it is patt of a company’s
core business activities, but is still guided by tompany’s corporate social responsibility stra{d®]. Nevertheless, a
framework with the aim of evaluating the sustaitigbdf an operational initiative should not takeetCSR initiatives of
the company as a whole into consideration. Theeefo distinction is made between operational aoetal initiatives,
and operational initiatives are then evaluated rsgply in terms of the three dimensions of sustdmdevelopment (see
Fig. 3) [16].

The social dimension of the framework has beeméurtleveloped. Since the aim with the framewotk isvaluate the
social sustainability performances of operatioratidatives, the social dimension of the proposedmiework is
concerned with the company’s impacts on the sagisiems in which it operates, as well as the cogipaalationship
with its various stakeholders. Business has a koegponsibility, and thus a social impact, on ¢hitevels within
society, which is a function of its role as:

e Employer;



* Leading “citizen” in the community of operation;can

e Good and concerned citizen of the country of op@ng®0].
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Fig 3. Levels 1 to 4 of the proposed framework toszess the sustainability of operational initiativefl 6]

Three main criteria of social business sustaingtdlie subsequently dedicated to account for thmapacts. They are:
Internal Human Resources, External Population aagriM Social Performance. Since stakeholders aavied in all
three of these criteria, and stakeholder involvanies been defined as one of the five key corposagtainability
performance principles [21], and stakeholder pigdition is regarded as a social sustainabilityeddn within most of
the frameworks or guidelines developed with a bessnperspective, e.g. GRI, IChemE, and the Dow sJone
Sustainability Group Index, the fourth main criéenf social business sustainability is StakehoRarticipation (see
Fig.3 and Fig. 4) [16]. Definitions of the criterare shown in Table 1.

The social criteria of the framework were verifiegla set of case studies [14]. For each of theethife cycle phases of
assets (see Section 2), i.e. construction, operdtihich includes the product life cycle) and deodssioning, four

case studies were chosen that aimed to determinsighificant social impacts that may occur dutingse life cycle

phases:

» The construction of four facilities in the procésdustry: a mine; an incinerator; petrol fillingagbns; and a
gas pipe line across two countries.

» The operation of four chemical manufacturing féieii of which two are located in South Africa, one
Germany and one in the United States of America.

* The decommissioning of four process facilitiesyaréde manufacturing plant; a fibres manufactuptant; a
mine; and one unit within a process plant [14].

The case studies involved the evaluation of projelstted documentation, and the conducting of pesmterviews
with project responsible individuals. The case sidoncluded that certain social impacts are rimpertant in certain
phases. For example, in the operation phase the smaial concern is sensory stimuli, i.e. noise addur, while
employment opportunities are the major social camagethe construction and decommissioning phaseghermore, it
has been evident that stakeholder participati@nusial in all life cycle phases. A pre-survey bés been conducted in
a South African company in the process industmgstablish the suitability of the social criteria,veell as the relevance
of the criteria in the framework, in terms of sustdle business practices and specifically projafe Cycle
Management [22]. The case studies and pre-surveweshthat the framework does include all of theveht social
criteria.
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Internal Human Resources focuses on the social rempsibility of the company towards its workforce and

Internal Human Resources .
includes all aspects of employment.

The criterion addresses a business initiative’saichpn work opportunities within the company, ttebdity

Employment Stability thereof as well as evaluating the fairness of careption.

Disciplinary and secrecy practices as well as eygaaontracts are addressed under this criterioasd are
Employment Practices evaluated to ensure that it complies with the lafhie country, international human rights declars as well
as other human rights and fair employment practiaadards.

The criterion focuses on the health and safeth@ftorkforce and evaluates preventive measureshssvthe

Health & Safety occurrence and handling of health and/or safetigénts.

Capacity Development The criterion addresses tfferdint, aspects namely research and developmesicareer development.

External Population focuses on the external impactsf the company’s operational initiatives on a soety,

External Population . - ) ; - :
p e.g. impacts on the availability of services, comnmity cohesion, economic welfare, etc.

Human Capital refers to an individual's abilitywerk in order to generate an income and encompasgpeEcts
Human Capital such as health, psychological wellbeing, educati@aining and skills levels. The criterion addresbkkealth and
Education separately.

Productive capital entails the assets and infrasira an individual needs in order to maintain @dpctive life.

Productive Capital The criterion measures the strain placed on thesets and infrastructure availability by the busgiitiative.

This criterion takes into account the effect obgerational initiative on the social and institatid
Community Capital relationships and networks of trust, reciprocity aupport as well as the typical characteristichef
community.

Macro Social Performance focuses on the contributioof an organisation to the environmental and

Macro Social Performance ) } ; ) o
financial performance of a region or nation, e.g. @ntribution to exports.

This criterion addresses the external economic ainpfthe company’s business initiatives. Econowtfare
Socio-Economic Performance| (contribution to GDP, taxes, etc.) as well as mgdipportunities (contribution to foreign currersawvings, etc.)
are addressed separately.

This criterion considers the contributions of armaional initiative to the improvement of the epviment for
society on a community, regional and national leVak extension of the environmental monitorindités$ of
society, as well as the enhancement of legislaimhthe enforcement thereof, are included in thisr@n.

Socio-Environmental
Performance

Stakeholder Participation focuses on the relationdps between the company and ALL its stakeholders
Stakeholder Participation (internally and externally) by assessing the stanaé of information sharing and the degree of stakehider
influence on decision-making.

The quantity and quality of information shared wsthkeholders are measured. Information can eithashared
openly with all stakeholders (Collective Audienoe)shared with targeted, specific groups of staldsre
(Selected Audience).

Information Provisioning

The degree to which the company actually listerthécstakeholders’ opinion should also be evaludfead

Stakeholder Influence separate sub-criteria are included: Decision ImiigePotential and Stakeholder Empowerment.

Table 1. Definitions for the social criteria

4. INDICATOR DEVELOPMENT

The case studies used for verification of the domiteria (see section 3) have also been usediopde a list of

possible social interventions, i.e. for a socidelCycle Inventory (LCI) of assessed operationgiatives in the process
industry. A Life Cycle Impact Assessment (LCIA) apach has been proposed before for the evaluafitimeosocial

impacts of life cycle systems from compiled LCI8[24]. An established LCIA methodology is subsetjyeused as
basis for the development of social indicators. Emgironmental LCIA methodology, termed the Reseumpact

Indicator (RII) approach (see Fig. 5), considesrs ¢hrrent and target ambient state or ecologiaatpfint through a
conventional distance-to-target normalisation aedyhting calculation procedure [25].
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Fig. 5. Casual relationship between environmental Cls and the resource groups of Fig. 3



A similar calculation procedure is proposed for i@btmpact Indicators (SlIs) with the four mainteria of Fig. 3 as
Areas of Protection (AoP). The general calculapoocedure is described through the following equmti

Slig=>" Y Qy [Cc N 3¢ 1
C X
Where: Sl§ = Social Impact Indicator calculated for a main sbgr@up through the summation of all impact
pathways of all social interventions of an evalddife cycle system.
Qx = Quantifiable social intervention (X) of a life cgcsystem in a midpoint impact category C.
Cc= Characterisation factor for an impact categoryirftdrvention X) within the pathway. As a first
approximation no characterisation factors are aesurand social LCI interventions are
considered separately.
Nc = Normalisation factor for the impact category basedthe social objectives in the region of
assessment, i.e. the inverse of the target stdteeafmpact category.
. _Cs _ Significance (or relative importance) of the impaategory in a social group based on the
And; S === . . L .
T,  distance-to-target method, i.e. current sociakstatided by the target social state.
Social Midpoint category Measurement methods to establish
Impact equivalence units
Indicators
(Slis)
Permanent internal employment positions Quantitative
Internal Internal Health and Safety situation Risk
Human —
Resources Knowledge level / Career development Quantitative
Internal Research and Development capacity Quéinéta
Comfort level / Nuisances Risk
Perceived aesthetics Qualitative
Local employment Quantitative
Local population migration Qualitative
Access to health facilities Quantitative
Access to education Quantitative
External Availability of acceptable housing Quantitative
Population
Availability of water services Quantitative
Availability of energy services Quantitative
Availability of waste services Quantitative
Pressure on public transport services Quantitative
Pressure on the transport network / People andsgpod Quantitative
movement
Access to regulatory and public services Quaniiati
StaKehoIder Change in relationships with stakeholders Quali¢ati
Participation
External value of purchases / supply chgin Quantitative
value/Nature of Purchases
Macro-
Social Migration of clients / Changes in the product value - o
Performance | chain/Nature of Sales Qualitative/Quantitative
Improvement of socio-environmental services Quatntie

Table 2. Midpoint categories and evaluation methods




In order to follow the calculation procedure, midgacategories had to be established. For thisgrepthe compiled
list of social interventions was mapped againstsitieal criteria at various levels within the framoek (see Fig. 4). A
casual relationship diagram was consequently éstedal (see Appendix A) whereby midpoint categowese defined.
Three measurement methods are proposed to expeedsfined midpoint categories in equivalence ysig Table 2):

o Established risk assessment approaches, whichreegsubjective evaluation of the probability o€acence,
the projected frequency of the occurrence, anghttential intensity thereof;

0 Quantitative evaluation approaches, including,rmitlimited to, costs and direct measurements anesg and

0 Qualitative evaluation approaches, which requirprapriate subjective scales and associated guetgliand
have been proposed for the industrial ecology amduslined LCA disciplines [14].

From the definition of the midpoint categories st @évident that the normalisation and significanteps will be
constraint by what is practicably measurable withinsociety where an operational initiative (from iadustry
perspective) will typically occur. In this regartet availability of information will most definitelgiffer between
developed and developing countries. Furthermose ptiojection of the social interventions of a pobjer technology

may be problematic or at least differ from casedse.

Intervention

Project Information Available

Social Footprint Information Available

Nature of Jobs

140 employment opportunities
have been lost.

Unemployment Percentage (Local Employment):

Current: 25% of employable population

Target: Not clearly defined; for calculation purpsset at 15%
Number of Employed Personnel (Permanent Positions):
Current: 76668

Target: 105301 (based on a reduction of 15% in ysh@yment)

Wages Not available
Employee Benefits Not available
Health & Safety Incidents Not available
Investment in R&D facilities Not Applicable
Investment in Training Not available
Migratory Influx Not available
Investment in Health Facilities Not available
National Taxes Not available
Local Taxes Not available
Investment in Education Not available
Investment in Housing Not available
Investment in Water Services Not available
Water Usage 200 fiper month Not available
Investment in Energy Services Not available

Energy Usage

861 MWh per month

Energy Usage of Emalahleni Municipality:
Current: 47950 MWh
Target: No target set, thus equal to current

Waste Generated Not available
Investment in Waste Services Not available
Investment in Regulatory & Publig Not available
Services

Investment in Transport Network Not available
Transport of People Not available
Transport of Goods Not available
Indirect Employment Opportunities  Not available
Structure/Location Not available
Noise Not available
Odour Not available
Nature of Purchases Not available

Nature of Sales

R10 million annual turnover

Gross Domestic Product of Province:
Current: R77 835 million
Target: No target set, thus equal to current

Investment in Socio-Environmentg
Services

Not available

Investment in Stakeholder
Participation Initiatives

Not available

Table 3: Case study information availability with regards to social interventions




5. EXAMPLE

In June 2002 a decision was taken to decommissimyaaide production plant in the Mpumalanga Prozin€ South
Africa. This decision was an economic-based degidige to a declining market for the end produce Trtain customer
of the plant announced that it would stop operationDecember 2004 and the plant decided that dexissioning and
rehabilitation had to be completed by June 2004 [PBis specific case is used to demonstrate thmilegion method.

Table 3 shows the list of interventions and indisavhether information with regards to the intetis were available
for the project itself and for the region (to detere the social footprint). Social footprint infoation was only
considered where project specific information weailable. The available information was used ta@gkte values for
the Social Impact Indicators as far as possible {sble 4), using equation 1.

Area of . Normalisation Significance Midpoint
; Intervention?® ) 9 . idp a Sl value
Protection value (Ts™) value (CJTg) indicator value
Internal Human Nature of jobs 9.5x10° 0.728 -9.68¢10* -9.68¢10*
Resources
External Nature of jobs 3.49%10° 1.667 -8.15¢10° 0.81x10°
Population Energy usage 2.0%x10° 1.0 1.80x102 ’
U IEE ST Nature of sales 1.28x10° 1.0 -1.28<10* -1.28<10*
Performance
Stakgholgﬂer Not available
Participation
a Refer to Appendix A for the relationships betwe@garventions and midpoint categories in the patyaf the main SlI groups.

Table 4: Calculated Social Impact Indicators from he available case study intervention information

The calculated Slis highlight the negative influerd the undertaken project with regards to thedef jobs (Internal
Human Resources and External Population categoypg) and the loss of sales in the local regioncaated with the
departure of a customer or client of the region {daSocial Performance category group). However clbser of the
plant reduces the burden on the local electrigifyastructure significantly, which indicates a pivsi overall social
impact of the project on the External Populatiotegary group. A final conclusion as to the ovepalsitive or negative
social impact of the case study, based on thedirétvailable information, is dependent on subjectieighting values
for the four main social groups, but an equal wisighwould point towards an overall positive sodigluence of the
undertaken project.

6. CONCLUSIONS

A calculation procedure has been introduced in rorealculate Social Impact Indicators (SlIs) émaluated systems
such as operational initiatives in the process stgu The calculation procedure follows a convemdioLife Cycle
Impact Assessment (LCIA) approach, and specificaltyistance-to-target methodology whereby the sémidprint is
considered in the region where an operationalaitiv is to be implemented. However, although thé&idation
procedure has been demonstrated through a casg stady of the defined midpoint categories for dpproach show
certain limitations in terms of the practicability their use in the process industry. Further csiadies are therefore
required in order to:

e ldentify the kind of information that is typicallavailable at the point of assessing the sustaibhabil
performances of specific operational initiativestia early life cycles stages of projects in thecpss industry.

« Refine and establish the SlI scientific methodoltgyranslate the available operational initiatinEormation
for sustainability performance assessments.

« Demonstrate the incorporation of the Sl approaether with LCA and LCC results for internal démis
making.

Also, subjective weighting values, based on theg@udents of company-specific decision-makers in phecess
industry, is required for the four main social ¢aey groups, in order to establish the overall gloperformance of
evaluated operational initiatives.
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8. APPENDIX A

The causal relationship map has been broken dowrvidiagrams namely. Four diagrams are useddw #he causal
relationship diagram for the External Populatioeaaof protection while the causal relationshipstfer other areas of
protection are shown in separate diagrams.
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Fig 8. Causal Relationship Map for External Populaibn: Productive Capital (1)
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8.3 Macro Social Performance (MSP)
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8.4 Stakeholder Participation (SP)
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