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1994~1997 - Master of Arts — MA, Economics
Sichuan University | Chengdu | China

1990~1994 - Bachelor of Engineering — BE, Mechanical
Engineering
Sichuan University | Chengdu | China

Employment History

2019~

Solution Architect — Global Integration Services
Practice - Siemens Digital Industries Software
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2010~2017 - Senior Consultant— Product Lifecycle
Management (PLM) - Siemens Digital Industries Software
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Professional Profile & Expertise

Jing Lin has expertise in PLM Solution Architecture, is a
Solution architect at Siemens AG (among them 9 years
with Siemens Industry Software, 2 years the Siemens
Healthineers).

She brings more than 14 years of experience in high level
consultancy, implementing and supporting with a deep
knowledge of Engineering in the Automotive, Aerospace &
Defense, Medical sectors by applying advanced
Information Technology, such as CAD/BOM and Multi
CAD design Integration, and Change Management,
Material and Substance Compliance management, Agile
methods, Design thinking.

She has also experience in enterprise application interface
like PLM Product -Teamcenter Integration for SAP or
Enterprise  Architectures (including architecture and
implementation).

In her pre-Siemens PLM time, she had experience in
automation of Manufacturing and Production processes
(without PLM Product like Teamcenter), which included
Factory planning and production management, Takt-time
measuring and optimization, workflow & operation
definition.
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¢ System Dynamics modeling
* Applying system dynamics on health caring & therapie
* LCA integration into PLM

* Information visibility on ordering dynamics in a supply chain
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I. Introduction
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LifeCycle Sustainable Issues along Smartphone Lifecycle

Lifocyclephasesand | Resouwceexracion || Desgnand |  Distribution
issues » and processing manufacturing network

4

SBM:
Sustainable
Bussiness
Model

Fast replacement business model g
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Category Example Subcategories

+ Energy and fuel efficiency

Carbon and Climate * GHG emissions
* Technology and opportunity (investments)
+ Water (use and pollution)

Natural Resources » Land, forests, biodiversity (use and pollution)
+ Sustainable sourcing

Hazardous and non-hazardous waste
Emissions and spills
Electronic waste
Packagi ial

. : . Dumuplmng.mspmeandmihency
Management of Environmental Risk « LEED 4 anl certifh

Waste and Toxicity

. « Ethical sourcing
Human Rights +  Supply chain standards
+ Fair wages, benefits, training and development
Labor, Health, and Safety + Labor standards, job stability, and mobility
+ Employee engagement
Social Diversity and Inclusion + Equal opportunity and participation
Product Safety, Qualfy, and Brand | e, susaction ity
Volunteer hours

Workforce/community demographic parity

o e Alliances with key organizations, councils, and institutions
Corporate philanthropy

. s s .

<

<

Minority representation

Board Composition Gend i

Cybersecurity and data privacy
Oversight and i

Ethics and Compliance accountability
wmmdm&wm@)
Poltical contributions/lobbying

Executive compensation
General Corporate Governance * Board leadership/structure
+ Share structure (multiple classes, board election)
Code of conduct

Risk Management and Mitigation
IARIA — GREEN 2021, November 14, 2oz1tom 55 2021- ﬁﬁ”ﬁs Greece
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|nterna\ stakeholders
Stakeholder- Influence Matrix extemal stakehalders

high MEDIA ESG analysts NGOs

Ecological Activists ~ regulators

Educator asset managers

Goverment in developed countries

Goverment in developing countries shareholders
partners | Employees || Investors | advocates
peers and academics

communities industry groups

INLFUENCE

Suppliers coalitions

Customers

low

high

1o INTEREST in sustainable development
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Recycling

Systems Boundaries of thesis research

Social

Refurbish broken
parts

Certification of
fair phone

Child labour free

Reclaiming tin,
tungsten, tantalum
and gold

Tractability —
Material Flow of
minerals unde for
production

Contains fair
trade-minerals
SBT&G"

Recycle or reuse
phone parts, like
plastics, phone case,
recovery cobalt
from LiB

List of all minerals
used in
manufacturing
process

Fair working
conditions (faire
pay, 8h work day,
holiday, social
well-being...)

Jing Lin
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I1. System Dynamics
Method and Software

Jing Lin



The System Dynamics Approach

- System Dynamics is a computer-aided approach for strategy
and policy design.

- The main goal is to help people make better decisions when
confronted with complex, dynamic systems. The approach
provides methods and tools to model and analyze dynamic
systems. Model results can be used to communicate
essential findings to help everyone understand the system's
behavior.

- It uses simulation modeling based on feedback systems
theory that complements systems thinking approaches. It
applies to dynamic problems arising in complex social,
managerial, economic, or ecological systems. System
Dynamics can be applied to social, managerial, economic,
ecological, and physiological systems.

https://systemdynamics.org/what-is-system-dynamics/
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0.
iThink ® and STELLA® N\

systems

‘

Powersim Studio g’

vensims WENSIM

Simulink TLAB ‘
[MULINK StochSD StatSim
WOLFRAM §SYSTEM MODELER"
Simantics System Dynamics Q

"3 =s
.cyn;te'fh

P A OpenModelica

w__
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111.

Dynamic Business
modeling Framework

Jing Lin
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Literature review of Business model for
sustainability design tool (review of system
approaches to design business model)

h

Identification of methodological
limitations and requirements for
Business model

\

Conceptuallization of dynamics of
Business model

'

Application of Dynamic business
model to smartphone case as an
illustrative example

A

Critical ananlysis of business model
effectiveness to overcome
methodological shortcomings and to
meet requirements for business
model
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Key Stakeholders e cobalt used in MP (per Unit) Strategic Resources Value Proposition Key Pracesses Customer Segment

»,
S (O delay Cobalt demand

delay Flow 13

PC Production user experence
Cobalt Demand for MP 9, Cobalt supply for . PERFORMANCE DRIVERS frequent SW update,
MP Production obalt used in EV cloud tech
Flow 13 €68Balt used L ] reduce HW wear & tear
in PC -

EV producton SW",cénhnquS‘ng.i‘\rer)"ﬂ [N | =

% (/ obalt used in EV & PC]

% Cobalt Supply
i 4 used in total MP production
A& Delay first use O
; 4
? y cobalt ¢ontained i 12
= T = in Mp Li
1 >_> B _> "o e
rom neﬂv toreuse — * To garbage

Key stakeholder 1
MP designer + Manufacturer

P on the market

/VO\ Ijélay 2nd reuse
A
: N

L4

Q
\

phdne pi

oduced % of reuse

Key Sta,keht‘)‘l‘de{?‘
SW Supplier -

Lifespan

MP in use

Key stakeholder 3

le'—’ resaler & retailer reduce raw material

6 reuse /Repair rate
Fom reuse new material as demand
. Delay Garbage (O .
Key gLaslirr;oeu:er 4 @© De Flow 3 [} ) delay for cobalt elay flow 10 B replacement
% recycle LiB from
key stake‘hqlder Garbage (reuse)
banks & investor . less key material extraction
S p kS | I Cobalt recovered from cobalt from 5
Garbage in use = —oaamp LB recycled from MP " §
| 9 Ryl R & _> MP LiB new extraction
R . cycle Z o
‘Key stakeholder 5 GbAlt recyt
! Media ' v
% recyci LiB from ©) Cobalt plbduction
e Jde (i delay cobalt recycle OUTPUTS
Key stakeholder 6 G?rbage (in use) v v I

social enterprise

% Cqbaﬁt recovery

O . " % or repair
Key, stakeholder MP repair
actiist & NGOs - :

Key“st,ak“eholder 8
local corhmunities O

O

Revenus”

reputation

key stakeholdei social investment

“.recycling branch|

I B |
| . - h.|gh rate of SW upd.ate, . - Jow faw material deponent or landfill; |
| community devg[q;)_m? 4 . publich spending || increased user satisfy o rrecxcle‘ Jow water/ |
| & well-being e || increased lifespan of MP . air pellutio - . |
| |
| working ocndition & fair ‘ » . energy saving |
| payment of employee - - . less extraction |
Children's school obligation
| |
Mlnlmu.m living gl{rantee, . lower CO? Emission |
| child protection
| Social value Environmental Value |
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LCA Life Cycle Assessment tool can help determine impacts of products or
l systems over a range of environmental and resource issues.

Life Cycle Sustainability Assessment refers to the evaluation of all
LCSA environmental, social and economic impacts in decision-making
processes towards more sustainable products throughout their life
cycles.

-[E-LCA] + [S-LCA] +[LCC] = [LCSA]

E-LCA: denotes the conventional environmental lifecycle
assessment
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IV.
Case Study with
Smartphone

Jing Lin
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Disposal

=
M)
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Plastic Housing

Display with cover

PCB with electronic parts

Battery

Camera 18



Jing Lin

+ Smartphone’s ubiquity and global cooperation involved
- Application of Conflict and Hazardous Materials in Smartphones — Co.

* Human rights abused (Child labor) might be hidden in the Smartphone’s
supply chain — material extraction

* Environmental impact extends through the Lifecycle of Smartphone
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Material Life Cycle of Smart Phone

* Mixed-signal chips (such as
NFC): NXP in Netherlands.
* Accelerometer from Bosch

Germany
* Gvroscope from Italy/France
«
g :
; T
{ " 9
* Design
* Development (.
* Marketing work

* Creation of software

» Mine/Mine Traders#
+ Smelters/Refinery in DRC#
+ Disposal/Dismantle/Recycle##

=——p Disposal/dismantle/Reclycle \t&
g

----» Smelter/Refinery

7 Billion of People;

4.8 Billion smart phones end of 2019 (62,9%);

1,5 billion new smart phones will be produced per year;

36 smart phones will be producted per second, the production rate 1s
higher than the human birth rate only 11% are recycled

* Batteries **
* Flash memorv from
Korea

* Display/Camera
* eCompass from Japan

* Touch ID Sensor
* DRAM in Taiwan

* Smelters/Refinerv in
; China
* Assembly in China#

2 : .JH?,M ** With children Labour
R?lawsvgg Construction in [ # extremen miserable working condition
Singapore. ##: dismantle harmful smartphone insides

et

without proper personal or environmental

i Materials/Components/ Distributors /Warehouses protection
Wirﬁoﬂware/App IARIA - GREEN 2038 dFldRridie 2021 to November18, 2021 - Athens, Greece Recycle methods=Landfill & Incineration




One iPhone requires 46 elements

Conflicts minerals like:
tin, tantalum, tungsten

and Gold (3TG)
fp,/ Antimony
= alladlu?'] . Co: Cobalt
-T:Tanlalum o S' : Au: Gold
SMrontinw
———— Ta: Tantalum
Raigaess Sn: Tin
Fushncs W: Tungsten
Gallium Iinc

https://www.pinterest.de/pin/664351382508494466/
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[ Cobalt Usag

e

——

I
By

12

in Electronics in 2016

Smartphone Laptop Electric Car Human Toll of the Mining Industry
7.5 grams 1 ounce 15 Ibs
of Cobalt per unit of Cobalt per unit of Cobalt per unit

>50% 40,000

of the world’s cobalt Child miners as young as
1.5 billion 156.8 million 2 million comes from the DRC 7 years old, earning 52
sold sold sold "I, per day
24.8 million pounds 9.8 million pounds 30 million pounds

5.4 million

people have been killed
in the country since 1998.
Conflict between the DRC
army and rebel groups is
fueled by competition to
profit from cobalt mining

Source: The Atlantic, National Institute of Health, UNICEF, Amnesty International and Visual Capitalist as at Set. 2017
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100,000

Artisinal cobalt miners work

up to 12 hour days in hazardous
conditions. Miners are at great

risk for developing cancers and
various diseases. Their children
born with
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V. Modeling with
Simulation Software
Stella®

Jing Lin
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* Identify Parameters
* Building and Calibration of Model

* Visualization and Simulation of Model
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SP: smartphone

Production of Parameter(s)
e-Vehicles
) Cobalt-free
Production battery
of PC Low-
cobalt or Recovery
cobalt-free fromspent \ cobalt from
cemented Li.B
l:litstieglz carbide o
Increase R LiB
cobalt ﬁ‘om Spent eCOV? ry 1.D.
recovery SP LiB. from discarded
Phone

Increasing

smartphone

recycle rate Recycle

rate
extending
smartphone
lifespan reuse
Reuse SP
SW. Repair
update
Delay of

Discard SP Reuse SP

Jing Lin IARIA — GREEN 2021, November 14, 2021 to November 18, 2021 - Athens, Greece



Jing Lin

cobalt used in MP (per Unit)

delay Cobalt demand

Cobalt Demand for MP

delay Flow 13

Cobalt supph
MP Production

o IMP on the market

phone produced

Delay first use Delay 2nd reuse

% of reuse
cobalt contained in MP LiB

Garbage reuse

to Garbage
from in use

% recycle LiB from
Garbage (reuse)

% of Discard

Flow 2 }

% recycle LiB from
Flow 1 (i Garbage (in use)

Delay repair
\*. % Cobalt recovery
Y% Or repair
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Garbage in use

Flow 11

PC Production  copalt used in EV

Cobalt used in PC /.
EV production

% Cobalt Supply
used in total MP production

Cobalt production
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cobalt used in MP (per Unit) 1@ delay Cobalt demand P

il %

Flow 5

jalt supply for
MP Production

PC Production  gopait used in EV

® €} a3

196 TE
¥ Cobalt used in PC ‘
EV production

g S I B
Years: 10,25
MP reuse ___Gamagereuse ___Garbagein use
148 0645 0267
MPinuse .. MPonthe market ___MP repair
292 44 16

new MP on the market
prione:produced O (B coball used in EV & PC
L Delay first use Delay 2nd reuse Flow 11 % Cobalt Supply " +
2 [5) used in total MP production

% of reuse 10
cobait contained in MP LiB

.
from new to reuse

from reuse

12

@ Q HDFows

o Garbage ) z@ Delay Garbage
105

from in use D‘Q

Tons

B zox

Years: 8,00

Cobalt Supply
128k

_ Cobalt Demand for MP
11

__ cobalt from new extraction

154k
Cobalt supply for MP Production
20,8k

. R % recycle LiB from
% of Discard Garbage (reuse) delay for cobalt
Flow 2 - et
0s
x % recycle LiB from 128x
X Garbage (in use) delay cobalt recycle
Flow:1 E© Delay repair 08
4 Cobait production
. % Cobalt recovery
% of repair F 8.1
[——
YT‘ 00362 %
n ose) 2m
0 o 2
w 3 =
. s oo 2
- i 00362 22
v ome =
0 s =
o 3 B
ot oo 2

Tons

Delay 2ndreuse
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—— Cobalt recovered from MP LiB
- - = LiB recycled from MP
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V1. Conclusion and
Future Work
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DBMIS can aid
policymaker for
sustainability-related

regulations

understanding of
issues of a product

or industry branch

new perspective for
investigation into
complex systems

using novel design
& simulation tool
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Any
Questions
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ThankYou
For Your Attention
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