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1. Introduction
 Digitization/Digitalization
e Sustainability measurement

2. Sustainability measurement in a digitized world
Sustainability of digitization

4. Conclusions

Fuente: Umweltministerium Baden-Wirttemberg
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* Transmitting/storing/processing of information on

¢ processes/tra nsformations

Conversion of

 (intermediate) products eTmaticn from

analog to digital

* wastes 2
> Internet of Things (loT) I AT LON
. . Use of digital
® Machine Iearnlng, Al technologies in order
to change a business
e Automation model and provide

new revenue and
value - producing
opportunities

e De-materialization

5

“Exponential growth of technology will disrupt every business sector that DIGITAL
has significant, and growing, information content.” TRANSFORMATION

. . . Wider adoption of
Mike Mastroylannls digital technologies

. . . . el . and cultural change.
“Nothing is sustainable about digitization” [ —— P

(J.Sommer, Gerente Deutsche Umweltstiftung) people-focused.

Source: Filip Bubalo (tweakyourbiz,com)
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Introduction - Sustainability measurement

THE THREE SPHERES OF SUSTAINABILITY
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Environmental protection

without reducing
consumption

Social - Environmental A
Environmental Justice smen
Natural Resources Stewardship |
Locally & Globally o
Efficiency Consistency
< )
; " _ :
Edi?:a?{onf 88 Decreasein Integration of
ommunity
Equal Opportunity ener - roduction
&Y Sufficiency P [t
and material and consumptionin 9

flows

Economic - Social

Business Ethics
Fair Trade
Worker's Right

Source: fathopesenergy,com

_ (LCC)
ecological cycles

Source: worldsteel.org
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Planetary limits and science based targets
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What are science-based targets?

Science-based targets Targets are considered

recagnise the level of climate == ‘soience-based’ if they are
G:D action needed globally to align = iin lime with the emissions
- . with the Paris Agreement - = reduction levels required
E— 1 and translate this into specific to keep global temperature
targets for your organisation. increase well-below 2

Why set a science-based target?

@ Demonstrate leadership @ Reduce costs
in environmental

1 reductions

- v e ' @ Drive innovation

¢ ! ® ' @ Strengthen reputation SCTOSS your organisation

o |' ~ " through setting credible and value chain

= = and robust targets e . )
g .' 5 .' @ Contribute fairky fior business growth and
@ ! @o | to efforts to move towards a development

I’ " global low-carbon economy
W o 5 Stay ahead
’

Who's setting science-based targets? “Science-based targets

have helped us, for the

first time, to align our
efforts to act on climate
change with those of the
global community."

é Tesco

companies from all H companies have had
sectors have committed | targets officially

to setting science i pproved by the
targets, and thenumber {  Science Based Targets
i growing everyweek. |  initiative (SBT().

LS - Life Satisfaction ED - Education

LE - Healthy Life Expect. SS - Social Support

NU - Nutrition DQ - Democratic Quality
SA - Sanitation EQ - Equality

IN - Income EM - Employment
EN - Access to Energy

2018 O'Neill et al. - A good life for all within planetary boundaries / https://goodlife.leeds.ac.uk/countries

Source: carboncredentials.com
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* Organizational and Life cycle analysis =10
* Ideally based on Material Flow Analysis (MFA) .
 Life cycle inventory (LCI) data providers -
e Life cycle impact assessment (LCIA) models
’ ranipor
msnm] / _l o C) (g
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il < [ ’ ‘ 1?’%; 120,300 K 192750508
—[].-.-.-.-.-.-.-.-- — O condigoning O | l _] | |‘j E - ——
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D L+ (] 4?— —— - = ; X = 3 il | i
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Figure 6: Energy-based Sankey diagram of SWU's production site in Waldkirch
From Viere, T.; Stock, M.; Genest, A.; How to achieve energy and resource efficiency: Material
and energy flow modeling and costing for a small and medium-sized company; ifu Institut fiir
Umuweltinformatik Hamburg GmbH; EnHiPro; 2013. Seen on www.knowtheflow.com
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From inventory to indicators
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1. Goal and scope definition 2. Inventory analysis 3. Life-cycle impact assessment
e Technical inputs and outputs . © e Climate change —
of all processes . : *Ozone depletion health
e Emissions (to air, water, and soil) .+ ®Photochemical
o ozone creation

e Resource use (land, water,

fossiles, metals) s Hliman Soxcity Biodiversity/

® Ecotoxicity ecosystem

'Eutrophicatioyy services
 100% . . e Acidification /

e Land stress 7 » Natural
75 e \Water stress L/;resources
® Resource depletion

50 :
: 100% == M Rest
75 —

25 L 50 B PMI10O

O Road Rail | Road Rail | Road Ral i ; °[ Road Rail | Road Rai Aagidenis
co, NO, PM10 ! Human Ecosystem W CO,
A health health

....................................................................................................................................................................................................................................
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Sustainability measurement in a digitized world

e Higher availability of specific data throughout the life cycle
e Application of Blockchain
e Gathering LCA data

e Agricultural and food products verification of origin and
certifications and tracking food born illness

* Product material and chemical constituents transparency
* Prevent waste by tracking materials
* Trace non-conflict materials (e.g. “Oro verde”)
e Analysis of Big Data
* Automation of life cycle analysis
* Support mass customization
» Usage of existing ERP data (BOMs)

* Example: Product sustainability

ifu hamburg O
Member of iPoint Group

iPoint

Building block(chain)s
for a better planet

© 2019 iPoint-systems gmbh
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Project: Live LCA

—
Climate: 5.8 tco% —

Energy 27 573 kWh

Energy

Y Savmg potentlal 488 €L 8700 q ML
V= lEnersy:l 39,765 kiwh

V/ ~ Saving potential: 312€ .’:};.-&i 2

iPoint
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Reference Flow-Sheet & Database Elementary Impact
Flow Process specifications Processes Flows Assessment

Modeling as Handicraft:
habitualized action, but
not industrialized

« Hard-coded process specifications (materials, coefficients,...)
« Single reference flow, product system

« Application of “tools” (1)

« Tailor-made LCAs for every reference flow

Fuente: Andreas Moller
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Reference Bill of Parameterized Elementary
Flow Materials (BOM) Datasets Flows

1. Bill of Materials (BOM) and “BOM explosion™. ERP system components for material
logistics, e.g. Material Requirement Planning (MRP),
iIn combination of parameterized service processes (LCA result processes, e.g.
machines, maintenance, energy consumption, transport,...)

2. Parameterized Datasets for
Jraw materials” or intermediate goods, e.g. screws, housings or packaging,
with parameters, e.g. size, length, form, alloy

3. Mapping of required materials to datasets and parameters
Fuente: Andreas Moller
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- W Wheat  Wheat1042kg  Dough:1667kg
WEEQGS | puter faThy ok S et e
mmm Butter Milk 0,417 kg
. LS i -
W Water
L L el ol B I I
- mmCake o Leftoversi0.417kg

Mixer

* Ingredients e i

Cake:1.000kg
Bread: 1.000 kg. -

~ Baking Oven

W Bead
N [ e e e e | -
s ey CRRRA] ERSRH BREte] PRERS] BRmtt] bheshi ot
. .W Burnt|eftovers
W Dough

WS- Products

Burnt leftovers: 0,164 kg

i

Wheat 0,982 kg
\Water: 0,407 kg-
Hefe: 0,014 kg - R R

b i - Dough: 1,263 kg

~Ingredients Kneading Machine

Waste

o Seami18kg
Leftovers 0,140kg - .. ... ... ..o ciooiiiiiio oo . Emissions

- Waste -

Fuente: Andreas Moller
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Not explicit Input & Output oint
Production Coefficients but...

= \Wheat Wheat: 1,042 kg Dough: 1,667 kg

i Eigs Eggs:A0,208 kg = . ««

el et BOM Categories like “raw

Wilk i material”, “auxiliary material”,

lelTel-liogy 7 ” o« ”

W Water assembly”, “scrap” .

N Hefe

N Cake Leftovers: 0,417 kg Biaking et

Bread

B Steam (e - Products

BN | eftovers

B Burnt leftovers

Burnt leftovers: 0,164 kg

Not explicit Input & Output
Production Coefficients but... Dough: 1,263 kg

BOM Categories like “raw

” o«

material”, “auxiliary material”, —
“assembly”, “scrap” . Not explicit Input & Output

’ Production Coefficients but...

Kneading Machine Waste

BOM Categories like “raw
material”, “auxiliary material”,

b E I {1

“assembly”, “scrap” .

- Fuente: Andreas Moller
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Increase
process
efficiency

Integrate
Data

Reduce
production
Costs

Your own
production

Use existing data
- get betterand
faster results

BOM Analyze/Report/Evolve

Material

Use arole-

Weight e - ~ -
iPoint Product = m— specific web
ERP/PLM IZ:} Sustainability A== 3 _application

System

Raw Manu-
material facturing

2 | N

Use Recycling Disposal

Improve
recycling
behavior

Use best
available LCA
data

Other data

Recycling Ecoinvent

library sources (e.g. GaBi)
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Digitization of coffee life cycle analysis (René Itten & Matthias Stucki) iPoint

Volcafe Way 8

>Grounding> > Brewing >
(3§ >

« Continuous reporting of yield, location, fertilisers, > Roasting > N7 Farme,s ) >

e Collect trustworthy and transparent information

pesticides and other expenditures
for Life Cycle Inventory models N7 Volcafe Way azv|v1 wr.g | j

e Challenge for blockchain : internet access at farms

* The digitised value chain will bring the involved
actors closer together

DELICA

16 © 2019 iPoint-systems gmbh
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paren chid re\at Q
al %

Parent child relation

iPoint

Produces and Produces and Delivers pork Sells porkto  Traces key qualilties orens o,
& ild'e &
registers animal registers pork item to retaller consumer using QR code Yorion
: : Q
N3
s B = B
o530 %5y
~ o0 o Aggregation of information from the

. oo .
"@ traceability chain

Electronic sensor data and other e-accessible records (e.g., health checks, diets, antibiotics, cold-chain ) = Cu’r’rlng information

1114

=8

l l \Ir l l : Ii:fab:j:ir:: :Iqeteby app

Accessible electronic data bases (blocks)

Source: swineweb.com .
Source: fraunhofer, M.Eisenhauer
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( Willkommen, Alena !

3 Verpackungen eingespart

Leih dir jetzt eine Schale bei
unseren Partnern.

Einfach deinen QR Code zeigen & los
geht's!

Nachste Partner alle anzeigen

|
Vorbestellen

Mashery - Hummus Kit... a Dein QR-Code um i :\(l!:sll:ery - Hummus

Geoffnet: 12:00 - 21:30 Uhr | S ichen

RoonstraBe 36 | 255m - g VYTAL SChaIer_‘
kostenlos auszuleihen —

Roonstraflle 36 | 255 m

Partner mit Vorbestellung ¢
| Sy

ool '
‘ 2% O
Nachrichten \ A \

Home Nachrichten Profil

Source: vytal.org
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Sustainability of digitization

Some ecological aspects

® De-Materialization (cameras, GPS, car sharing, less

waste, miniaturization e.g. iPad Air)
® Videoconferences vs. travel
® Supporting circular economy, efficiency

© Energy and infrastructure resources demand
(in spite of Koomey’s law!)

Some social aspects
® Empowerment, participation
® Accessibility of education and knowledge

© Digital divide, Unemployment for low-skilled

Some economical aspects
® Increasing innovation, New business models

© Even faster and more unstable?

ifu hamburg

Member of iPoint Group

iPoint

9,000 terawatt hours (TWh)

—  ENERGY FORECAST 20.9% of projected
Widely cited forecasts suggest that the electricity demand

_ total electricity demand of information and
communications technology (ICT) will
accelerate in the 2020s, and that data
centres will take a larger slice.

W Networks (wireless and wired)
B Production of ICT

Consumer devices (televisions,
computers, mobile phones)

W Data centres

2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030

Global annual internet traffic
Tracking Clean Energy Progress

1997 2007
60 PB 54 EB

© 2019 iPoint-systems gmbh
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LCA of ICT end-user devices: desktop PCs, laptops, tablets (1 h of use)

O Production W Use End-of-Life

100% , : : — r-

f o | 2

: : b= 13 Qc

so% é 7 — g3

7 £

60% S g

: P : S w

40% . 5 P ' S8

© - - ' B 3

: 2 P s S 2
: 7. e : = ©
20% s Z P | 285
! P | ~3Q
W LE= LT s s I e 00 | &8
— — =8|k wdE AR 18~ =]k - I =1% — =d kAR 18~ — =8t — =8t > k1B S D
5922282825582 52388235523 %25 =8%3552=28°%8z:=.82s88z | &%
B B|8|8|"|8(8|8(8"|B|8| 8|8 "|E|B 8 R"| |B B S8 "|EE NS ""|E L8 S"|E B IS8 N
%2 %3 %2 4B 33 p4b 33 1B =8
GWP FEP FETP MDP EQ bt Res Total $<s
-8 S

; . - . . . 4
Environmental impacts of 1 hour of use of ICT devices (relative to a PC with CRT Screen, which g- 3 3
is set at 100%). Midpoint impact categories: Global Warming Potential (GWP), Freshwater § e §
Eutrophication Potential (FEP), Freshwater Ecotoxicity Potential (FETP), Metal Resource I § S
2 . : . " ® 3
Depletion (MDP), endpoint damage categories: Ecosystem Diversity (EQ), Human Health ca3
. eps . <
(HH), and Resource availability (Res), weighted total. 3G E
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Sustainability of digitization

Software in theory is the ideal sustainable product, but:

*  Programmed obsolescence

* Counting printed pages or battery cycles to
reduce quality of or stop service

* Recognition of replacement parts by competitors
to stop service

e Software-induced obsolescence

* Increasing hardware requirements, devices have
to be replaced by more powerful ones

e Older versions no longer supported

21

ifu hamburg
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iPoint
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Conclusions and situation in Colombia

Digitalization can help to improve sustainability measurement

Sustainability should be at the heart of digitalization to make
it a tool to mitigate climate change and other environmental
problems

Increased need to move to a post-growth society

Colombia

OECD Review / IDB Report 2019:

Colombia
Sustainable growth not sustainable development

Lowest fixed and mobile penetration rates in the OECD
Digital divide reduced

Certification of artesan/manual work (agriculture/artwork)

Level of Digital
Participation

Smart farming projects for banana (LCA applicable?)

Transparency portal (http://www.pte.gov.co/)

ifu hamburg

Member of iPoint Group
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https://www.dw.com/en/dw-akademie/speakup-barometer-colombia/s-46454156

© 2019 iPoint-systems gmbh



Gracias — Thank you - Danke ifu hamburg
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Christian Hasenstab

christian.hasenstab.ext@ipoint-systems.com
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iPoint Worldwide: The iPoint Group

Germany

iPoint-systems gmbh
Reutlingen, Headquarters
Ludwig-Erhard-StralRe 58
72760 Reutlingen
T:+497121 14489-60
F:+49 7121 14489-89
info@ipoint-systems.de

Munich
Rosa-Bavarese-Str. 3
80639 Munich

T:+49 7121 14489-60
F:+49 7121 14489-89
info@ipoint-systems.de

ifu — Institut fir Umweltinformatik
Hamburg GmbH

Hamburg

Max-Brauer-Allee 50

22765 Hamburg

T:+49 40 480 009-0

F:+49 40 480 009-22

info@ifu.com

ipoint-systems.com

USA

iPoint Inc.

Ann Arbor

255 East Liberty, Suite 287
Ann Arbor, M1 48104
T:+1 248 282-4085
F:+1248 886-9121
info@ipointinc.com

Los Angeles

25350 Magic Mountain
Parkway, Suite 300
Valencia, CA 91355
T:+1248-707-0350
info@ipointinc.com

Austria

iPoint-Austria GmbH
Vienna
Ignaz-Kock-StralRe 10
Top 3.04

1210 Vienna
T:+4312720370-10
F:+4312720370-11
info@ipoint-austria.at

France & Benelux

iPoint-systems gmbh

Paris

T: +33 788919 985
france@ipoint-systems.com

Sweden

iPoint-systems AB
Vaxjo

Framtidsvdgen 16
SE-351 96 Véxjo

T: +46 (70) 6405489
info@ipoint-systems.se

UK

iPoint Ltd.

Manchester

Unit 10135

PO Box 4336
Manchester, M61 0BW
T: +44 161 265 0060
F:+44 161 265 0060
info@ipoint-systems.com

China

iPoint Software and Information Technology (Shanghai)
Ltd.

Shanghai

Room No. 331, Catering Part 2, 3F Huadu Building,
Zhangyang Road 828 — 838,

China (shanghai) Free Trade Pilot Zone

Shanghai, China

T: +86 130 6505 3813

info-china@ipoint-systems.com

Our Innovation Hub

CircularTree

Factory Berlin
Lohmuehlenstr. 65

12435 Berlin

Germany

T: +49 172 8989459
contact@circulartree.com

Japan

iPoint Japan Co Ltd

Tokyo

Oak Minami-Azabu Building 2F
3-19-23 Minami-Azabu, Minato-ku
Tokyo, Japan 106-0047

T:+813 45801273
info-japan@ipoint-systems.com

South Korea

iPoint Korea

Suwon

Boeun bldg 304, 1029-8
Yeongtong 1-dong
Yeongtong-gu

443 815 Suwon-si, Gyeonggi-do
T: +82 31-203-4570
info-korea@ipoint-systems.com

CircularTree
Blockchain Centre
85 City Road
Southbank 3006
Melbourne
Australia

iPoint
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