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Introduction

Social Aspects in OR Models for Social Network Design

Conclusion of Messmann et al., 2020 (https://doi.org/10.1016/j.jclepro.2020.120459)

How to quantify social impacts in strategic supply chain optimization: State of the art

« Existing frameworks (e.g. UNEP’s SLCA guidelines, GRI Standards, ISO 26000) are rarely cited
» Articles that cite a framework use a higher number of social parameters per article than those that don’t, however...
« ... employment creation is by far the most dominating aspect/goal (and often the only or primary one)

Consequently, jobs created is the only consistently used indicator in optimization models for the quantification of
decisions (followed by days lost, local development, and generic social scores)

— Comprehensive set of applicable indicators needed
- Need for a structured indicator selection process based on existing social frameworks
— The Social Hotspots Database (SHDB) would provide an impact assessment method, similar to LCA endpoints
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1. Provide a reproducible and tangible approach for the selection of social indicators for a given application case
(here: strategic bioethanol production planning in the EU)

2. What are the benefits of optimal second-generation ethanol production network configurations to substitute petrol
and first-generation ethanol, considering different environmental, economic, and social aspects?
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Strategic supply chain network design
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o taxa_tlon scenarios for economl_c prOfIt Environmental benefits of large-scale second-generation bioethanol production in the EU:
3 environmental dam age Categorles An integrated supply chain network optimization and Life Cycle Assessment approach

18 environmental impact categories J. of Ind. Ecology 2020, https://doi.org/10.1111/jiec.13083
X social aspects
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https://doi.org/10.1111/jiec.13083
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Method

Research approach and indicator selection

Approach Realization of the approach

for the application case of a large-scale 2G EtOH production network in the EU

1 . .
Choice of suited framework(s)
2 Exclusion / selection of Guidelines for Social Life CYC|e Assessment © Social Hotspots Database (SHDB) @)
0peirr?(§licc>2§cl)lrzsable of Products and Organizations (GSLCAPO)

2)

189 indicators in 5 stakeholder categories
- 112 too site-specific /no generic applicability

- 63 not affected by strategic network
decisions and/or not applicable in the
given case/ambivalent decision effects*

- 10 indicators redundant on aggregated level
—i—

= 25 subcategories
in 5 categories
social risks and ambiguous cause-effect
relations
aggregated globally (input-output)

= 8 indicators
in 3 stakeholder categories:
direct & distinct social impacts of decisions
within the system and spatial boundaries
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Method

Research approach and indicator selection

Realization of the approach
! for the application case of a large-scale 2G EtOH production network in the EU
Choice of suited framework(s) i
S P i Network perspective Global perspective
T XC;;,%?;%Z%?;L,‘?Q . i Social Objective Functions (SOF) Social Hotspot Functions (SHF)
indicators i o o
——— | > ( SOF1 Local employment } 55 _
O —ormulation of distinct. |5 < = “@ SHF1 Wage SHF15 Gender equity
A | S £ { SOF2 Water use N £ ||SHF2 Poverty SHF16 High conflict
Social Objective&Functions (SOF) ) = % 8 SHE3 Child labor 20Nnes
Social Hotspots Functions (SHF) 3 | SOF3 Living conditions © £ ||SHF4 Forced labor SHF17 Non-com.
! SHF5 Excessive work diseases
o i "GZ; SOF4 Land/food conflicts time SHF18 Comm. diseases
” i ] SHF6 Freedom of assoc. SHF19 Legal system
i S | SOF5E ic devel ) - -
Analysis of conflicts and i n conomic development c SHF7 Migrant labor SHF20 Corruption
congruencies between | ( . S S ||SHF8 Social benefits SHF21 Acc. to drink.
dmensions | SOF6 Fair salary > ‘® 2 ||SHF9 Labor laws water
| N =
: 2 o ‘= £ ||SHF10 Discrimination SHF22 Acc. to sanitation
. = E ©
&) Top-down matching of | %’ < (01F7 [alEelun ¢ SElEy i) '*§_ GEJ SHF11 Unemployment  SHF23 Child. out of
dimensions with shes | g SOF7b Health & safety (fatalities) SHF12 Occ. tox. & school
Identification of ! J hazards SHF24 Acc. to hosp. beds
PO, (5 TEFE (ITREIEE i \ SOF8 Smallholder farming SHF13 Injuries & fatalities SHF25 Smallholder farms
! SHF14 Indigenous rights
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Number of jobs created by decision
Method 7
. . . . Any decision variable (DV
Modelling the social dimension | oo on varaste (Y
/
Social objective function Generic formula/t'l/gn / Example N 2.0%
/ / ) 60
1) Local Employment maximize: DV, = job factor, * unemployment ratey DE2 (Bavaria): 0.30 i;;;/
" " unemployment rateguz; ES6 (Andalusia): 3.02 — ——2

6.6%
Social Objective Functions alone lead to completely unrealistic results
* E.g. SOF1: Created jobs weighted by regional unemployment rate

é l No product output is delivered - as no additional jobs are created (or even “substituted”)

@ Build the largest possible Biorefineries wherever allowed - due to biorefinery jobs and construction jobs

G Source as much feedstock as possible from as far as possible - due to transportation jobs

@ Use the transport mode that has the highest specific job factor = due to transportation jobs

- To force the model into certain boundaries, a large number of constraints are necessary.
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Results
Single objective optimization reveals conflicts between social and economic dimension
Economic Economic (T3: Excise tax abatement 100%) Regional development (SOF5)
* Network concentrated on Central and .
Eastern European regions +35.8 +125k
« Smaller and more centralized network giili 99% = 712;3;(

« About 60.000 jobs created in the EU

Social

« Concentration of activities on regions
with benefits for selected objective

* Economically strong metropolitan areas
are significantly less focused than rural
regions

* About 125.00 jobs created in the EU

O

Analysis

Pareto opt.

@) reedst. sourced " 1G / FF demand substituted Ej #BRs & cap. # Jobs +/- A\ total risk/tonne (over all SHFs)
[] okt []>okt [] >250kt [] 2500kt [ >1,000kt M >2,000kt M >4,000kt
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Results
Multi criteria optimization reveals similar behavior of social and environmental dimension
Economic vs. Social
* Profit and number of jobs created are not contradictory to a certain extend
* ltis possible to double the number of jobs created without strong decrease of the economic outcome
« Benefits in the ecosystem quality more then doubles from economic optimal to social optimal result
Primary axes: —<&~ Pareto-optimal frontier
Secondary axis: == [EcCosystem quality
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Results

SDG matching shows that in many cases it is difficult to pursue one SDG without violating others

Matching ., Optimization towards
i ™ m o o | o 00 o o0 o o o S S S .
with SDGs “ SDG 0O VW VO ® O O O O O § B - o e
a o o lo QA a o o o o & a5 2 a8
(%] (%] (%] (%] (%] (%] (%] (%] (%] (%] %) %) ) I7%) I7%)
All objective functions are matched Sood bieaith s wellh o r o i+l *fRol* O O W4 —101- 010101010
. . . " ood health and well-bein +H+ ++ |+ [+ |+ H 0 0 |+ |+ | A [
with SDGs to identify positiv and M
. Good health and well-being ++ A+ [ | [ O = i+ HHH| O | A | |+ | |
negative impacts. o
Clean waterand sanitation + A+t | A - + = s © of|—[|+++ + | —| —
Clean water and sanitation o o -|o|+fo]|]+ o o +++ +++| 0| - o] o | 0
SDG 8 Decent work and
i« development: Affordable and cleanenergy  sDG7 [l e e S EXTRESNES IR S IS 5 S S S
economic develop : Decent work and economic growth ++  + |+ |+ [+t + 0 O | A+ |+ | [ | |
 Job creation (SOF]_) Decent work and economic growth — = — ]t =4+ - - o o |—-|— —|-—-|-]-]-
) Decent work and economic growth ++ + + |+ [+ ]| + +++ ++ 0 0 [+++ ++ | ++ | |+ |+
* Profit (EC-t3) :
Decent work and economic growth + + + |+ [+ ++] + ++ +++ 0 o | ++ 4+ |+ | | |+
* Regional Development (SOF5) Decent work and economic growth - = —|-—--1-—-1- - — ++ o|—|— —|—|—|—|-
. Decent work and economic growth - + ++|++ | o f]——-] 0 = —— +++ +++| — | ++ - -1 -1 -1 -
* Far Salary (SOF6) Industry, innovation and infrastructur¢ SDG9 o + o|+|+]Jo|]+ o o +++ —-|o| - o|lo|o]o]o
e Health & Safety workers (SOF?) Reduced inequalities SDG10 ++ + 4+ |+ |+ ]|+ 0 0 [+ + A | A | A | |
o | -+ - - - 0 o | - |+ | - | - ||+
Almostidentical +++ +++ ++ + | + | + |+ ++ ++ O O |+ |+ | | [
Verysimilar ++ I = S T (T o I o B o e o I I S A I e e R s
Partly similar + Responsible consumption and producSDG12 ++  + o+ [+ |+ ]|+ 0 O [+ |+ A | ] ]|
Neutral o Climate action SDG13 Pl + + | + | + Rl + PHE 5 o o [He + [ [EEESEIEREE
ConflictorY - Life below water IV +++ ++ ++ |+ |+ |+ |+ o+ o o 4 btk | | [
Very conflictory _ Life on land SDG15 +++ A |+ ]+ 4 0 0 | + | ++ +++| ++ | ++ | +++|+++
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Thank you for your attention!

Lars Wietschel & Lukas Messmann

Resource Lab / Chair of Production and Supply Chain Management
University of Augsburg, Germany

lukas.messmann@gmail.com

ﬂ www.researchgate.net/profile/lukas_messmann

m www.linkedin.com/in/lukasmessmann/
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