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From Proof of Concept to Reporting Standard

Timo Herwix, Senior Consultant

code of change :+ Hya.n d



Who am 7

Timo Herwix

Senior Consultant

Oracle ACE
Pro

-+ Hyand

Senior Consultant at Hyand Solutions since 2019

Previously worked as a Data Warehouse Developer

Oracle APEX since 2016

Oracle Databases since 2008

Blog author, conference speaker

Born in 1983, two children and living in Germany




Internationally
connected

delivery power.

Germany

A Brunswick
A Ratingen

A Hamburg

A Dortmund
A Frankfurt

A Munich

A Berlin

25+

Customers with
>1 billion €
revenue

=+ Hyand

Poland

A Wroctaw

Lithuania
A Vilnius
A Kaunas

110+

Million Euros
revenue
(2024)

Locations in
5 countries

S

.,

NOIEN]E!
A Cluj-Napoca

India
A Pune

750+

Employees

24

Nationalities
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Corporate

SustamabMy * CSRD *
Reporting

irective
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What is the CSRD?
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T

EU Companies

Must report
sustainability data

<< <<

-

Stakeholders
A Investors
Regulators
Customers
End Users

v
CSRD Sustainability Reporting

> > > D> >

Transparency on environmental, social and governance impacts (ESG)
Standardized reporting based on ESRS

Documentation of targets, actions and progress

Mandatory for many EU companies starting in 2024/2025



Why CSRD Matters for Retail?

Transparency Tracking Reporting Building
In supply chains sustainability of on environmental consumer trust
raw materials impact

-+ Hyand



Why is CSRD Reporting Difficult in Retail?

Thousands of suppliers
V' Complex, global supply chains

Scope 3 emissions
V' Emissions across the supply chain
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Manual data collection
V' Slow and error-prone reporting

Data availability in supply chains
\/ Lack of visibility and transparency



The Challenge
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Starting Point (2019): Manual Data Collection Process

/\ Key Challenges

Excel Email Supplier Manual
Templates Request Responses Data Merge ,
. y A Very time-consuming
process
A 10,000+ supplier emails
A Data inconsistencies
and errors
A Difficult tracking of
supplier responses
A Sustainability data requested via Excel templates A Limited transparency
A Sent individually to suppliers via email and scalability
A Supplier manually filled out Excel files
A Data had to be consolidated manually
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ldea: A Central Platform for Sustainability Data

i A
-~ g -
d
Supplier Portal Automated Data Central Database Sustainability Platform

g Requests 4
&) Efficient @ Transparent ﬁi Scalable

® (Centralized data collection ® Real-time monitoring e Easily scalable for all suppliers

e Automated reporting e Improved data accuracy e Comprehensive sustainability insights

Modern Platform for Transparent, Comprehensive Sustainability Data Management
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Impact of the Corporate Responsibility Data Platform

Manual Process

Sustainability Platform

LTy

10,000+ Emails Centralized Platform

: Excel files sent via Email Automated Sustainability Data Collection

© &% Manual Supplier Tracking Real-Time Supplier Tracking

’ @: Fragmented and error-prone data Centralized and Accurate Database

From 10,000+ manual supplier emails to a centralized Sustainability data platform

Reduced Manual

4} Scalable Supplier
Effort -

)ata Quality Data Collection

Central Data
” Transparency
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Main Topics in our Solution

Regulatory & Sustainability Topics
A Packaging and Packaging Waste Regulation (PPWR)

Ve

A Circular Economy

Raw Materials in the Supply Chain

A Cocoa, Tea & Coffee: Deforestation, smallholder livelihoods
A Palm 0il & Soy: Deforestation and biodiversity loss

A Egg: Animal welfare and farming standards

A Fish: Overfishing and marine ecosystem impact

Ve

A Timber: lllegal logging and forest degradation

Value Chain Optimization
A Improving supply chain transparency
A Reducing environmental impact

Ve

A Ensuring sustainable sourcing

-+ Hyand

Logistics




Technology stack
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Technology Stack of the Sustainability Platform

@ )
User Interface
® . D A Supplier Portal
) g.‘ A Sustainability Data Forms i
Suppliers NS | A Sustainability Dashboard & Reporting : J
Identity Access N t
~Management Application Logic
{®) KEYCLOAK A Data Validation
il A Data collection
. A Automated Workflows i

¥

Data Layer
J A Central Data Storage
, " A Supplier Data Management
Platform Advantages A sustainability Datasets

v Secure enterprise database
v Scalable architecture
v Rapid development with Oracle APEX

v Integrated reporting and dashboards
. J

-+ Hyand



Why Oracle APEX
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Why Oracle APEX?

(7 @ )

Speed Innovation Agility

Easy to learn & More time to focus Respond to user
faster development on making better apps requests more quickly
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Database-centric web application
development framework

Develop desktop and Visualize and maintain
mobile web apps database data

-+ Hyand

Leverage SQL Skills and
database capabilities



Hyan

No client software needed!

App Development IDE is



Projects Dashboard

User Interface for Any Device

Hyand



Where It All Started
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Where it all started
in 2019

A Sustainability data had to be collected from suppliers

A The only available format was Excel templates

A Templates contained many sheets and complex structures
A Each supplier had to manually fill in the data

A Tracking the status of submissions was difficult

-+ Hyand

x -
Excel Template

\

[ W
‘ga Supplier fills out template
| )

xg Excel files returned

Manual tracking of responses




2020
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First Solution Approach

A We developed a web application using Oracle APEX

A The application managed complex Excel templates

A Templates were generated and distributed automatically
A Suppliers filled out the Excel files offline

A The application tracked template distribution and supplier
responses

Project Constraints
A Suppliers had no access to internal systems

A Only ~3 months to deliver the first solution

= Excel Gateway for Oracle APEX ® © Rdemov

{2 Home
[0 Prepare Template 2 Please select a template above or create a new template. The selected template serves as a filter for further work with the application.
¥ Send Template

2, Upload Template
£ crectDaa Start process
Y, Export Data

E, Administration >

Create Template

¥ Send Template

Incorrect Data T, Upload Template
[ Check Data

Publication

V The existing Excel-based process was partially automated

Hyand



Technical Approach

A Exceltemplates generated dynamically in the database
A Based on Office Open XML (.xIsx)

A Implemented using pure PL/SQL logic

A Using the open-source PL/SQL package
as_xIsx by Anton Scheffer

A Templates generated from database metadata

V  Pure database solution
no external libraries or middleware required

Hyand

antonscheffer Up unctions d1ds5a! ths ag 29 Commits
.github
src

[ LICENSE

[ README.md

[ usage.md

[0 README ~ Z* MIT license

as_xlsx

generate an Excel xIsx file from an Oracle database. Or read data from a xIsx.

This is an updated version of the original, still available at the AMIS blog. Original is at version 20, this one is version
40, so there are some improvements. But | must admit, last time | did change something is several years ago. | can't
recall what and why.

And this version does include an updated (finally using XMLtable &) version of as_read_xlsx

github.com/antonscheffer/as_xlsx



D Create Template
ﬂ Send Templale
‘L Upload Template
[0 Check Data

&‘ Export Data

e, Adminstration

Please select a template above or create a new template. The selected template serves as a filter for further work with the application.

Incorrect Data

Start process

Create Template

¥ Send Template

T, Upload Template

[0 CheckData

v

Publication




https://github.com/mt-ag/apex-excel-gateway

Hyand



2027
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42.89 % Completed

Solution Evolution in 2021

Added reporting and dashboards for sustainability data

Added Excel templates for additional raw materials

Implemented visual validation hints for incorrect data

< < < <

Improved the correction workflow

- Still Excel-based process

- No supplier access to the platform

The process became more efficient
but still relied on Excel files

Hyand



2022
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2022

New Challenge: Packaging b B8

& Waste Reportin i
POTTI I
g | |
Raw Materials “* Packaging & Waste =
. . % ePwR)
Solution Evolution in 2022 1 l
A New regulatory focus on
Packaging & Packaging Waste (PPWR) X § Excel Templates »G‘ Excel Templates
A Required detailed reporting on h '
packaging materials and recyclability 1 l
A A separate application was developed Sustainability Packaging App
for packaging data App
l T |
V' The raw materials process continued unchanged
_ _ _ il Company
V' Suppliers still exchanged data using Excel templates - Reporting

The solution landscape became more complex while still relying on Excel processes
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Why Is Packaging Data so
complex?

A At the beginning we underestimated
the complexity of packaging data

A Even a single product requires detailed
packaging information

A Multiple packaging layers must be
documented

A Materials, weights, recyclability and
circularity must be reported

-+ Hyand

Single product (Bacon 150 g)

v

Primary Packaging
(Sales Unit)

= Tray
% JJ“ » Material: Plastic (PP / PE)
% i « Weight: 146.0g

¥ Sealing Lid (PET/PE_EVOH)
\ 4 « Weight: 2888 ¥

Secondary Packaging
(Grouped)

= Box/Crate
« Material Cardboard
« Weight: 200g

Transport Packaging
(Pallet Wrap)

Euro Pallet
« Materal: Wood
» FSC Mix certified

« Stretch Foil
« Weight: 160.0g Q

Each layer requires
material + weight + recyclability data

Bg 81 D

Material Weight Recyclability



2023
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2023

Next Evolution: From Excel to a
Digital Sustainability Platform

Launch of the Supplier Portal

Suppliers now interact directly with the platform

LY RS

Access to dedicated sustainability apps

d*

Beginning of fully digital supplier collaboration

-+ Hyand




Transforming Packaging Data Collection
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+/ Excel-based data collection
v/ Limited validation options
v/ High error rates

v/ Complex supplier communication

v/ Interactive web forms
v/ Guided data input
+/ Built-in validation

/' Significantly
improved data
quality



Packaging Database ¢ Contactus @ FAQ R timo.herwix@hyand.com v/

Q Home @ Open Contracts [_V‘Q My Contracts ’7 Manuals

S R Wy v

Dear Business Partner,

due to the international appearance a responsible handling of valuable raw materials and the promotion of the circular economy is of great importance for us. Based on this responsibility, we have developed sustainability
principles that must be observed.

With each new contract, it is mandatory to send appropriate packaging data for own-brand products on primary (sales), secondary (grouped) and tertiary (transport) packaginglevel.
All own-brand contracts, for which a transmission of packaging specifications is required, are uploaded automatically into the database. The upload only happens after the contract has been concluded.

Your supplier contracts are stored in "Open Contracts" (see top bar). For these contracts, packaging specifications are required and must be submitted by you as our supplier. Please note that the survey takes place on
contract level so that items can be listed twice. In this case, you can use the copy function to transfer packaging specifications (described in the manual below).

example procedure under the following link 75%of the contracts were submitted

Link: Dow here
Contact: If you encounter any difficulties while entering your packaging data, please use the "Contact Us" function (see top bar).
Contracts submitted

Thank you for your support.
Contracts not edited

International Packaging Team
Contracts in progress

Information Cockpit

Next deadline ends in9days from now

Notification Center

e We have updated our International Packaging Database. Click here for more details

row(s) 1-10f1

*

Support Tutorial (Video)

Find here a jal whic emplary de

Hyand



Component
Packaging Types

Let's start defining your packaging for the recyclability self-assessment. First up, choose what type of packaging
you want to use here. If your type of packaging is not listed or you can't find it, you can always go ahead and use
the "Other component" packaging types.

Material

Hyand



Additional information for glass

r
Glass Type

Borosilicate glass

r
Lacquers

Protective lacquers/coatings

Mon ferromagnetic components

oy
4 < [C

Bottle shapes

Please select the Bottleshape (optional)

Bordeauxflasche Burgunderflasche

i

7P

Champagnerflasche

r

Adhesivas
Removabel label

Flite a Corset

Hollandaise

Muscadetflasche




Transforming Raw Material Data Collection
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v/ Excel-based processes

v/ Limited validation options +/ Interactive grid with Excel-like experience
v/ Inconsistent data v/ Built-in validation
v Lack of structured data v/ Structured supplier data input
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2023 — A Game Changer for
Our Sustainability Platform

Launched of the dedicated Supplier Portal
Transformed Packaging Data Collection

Digitalized Raw Material Data Collection

0000

Transitioned from Excel processes to
an automated collaboration platform

2023 marked the breakthrough of our sustainability platform

-+ Hyand



2024
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2024

Transtforming Raw Material
Data Collection

\/ Developed a new Sustainability Application
\V/ Raw material data collected via web forms
\/ Built-in validation and guidance

\/ Improved user experience and
data quality

-+ Hyand

Raw Material

Material

Amount per Year (kg)

% Renylctad Content

Raw Material Origin

| |@  sustainabiity Application

Information

8,600
Save




Enhancing Data Quality
in Packaging

@ Anomaly Detection
to identify inconsistent entries

Data Validation Algorithms
for improved accuracy

_~ Higher data quality
anfl

R through automated controls

@ Reduced errors & rework
in supplier submissions

-+ Hyand

Data Quality Dashboard




2025
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Next Step: Packaging
becomes PPWR-Ready

V' Implementation of PPWR requirements
\V Additional data attributes introduced
\/ Application aligned with PPWR standards

\/ Prepared for the 2026 regulation start

-+ Hyand

o =

w0

€ Product Information




2026
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The Core Platform for Supplier Sustainability Data

— . Y ; =
Ariba KVs Deep W P360 j
Supplier & Supplier & Purchase Tender &
Contract Data Product Data Order Data Product Data
L I i J Single-Sign-On
r 2N
CRDP
v Supplier Data v Order data v Ecodesign data
v Product Data v Packaging data v/ Product heritage/supply chain
v Certificate data data
—— J
-
v 3 . v ==
’ osapiens l ' CRDP Packagingl f susti ™ 1 [ Ecodesign ] ~ ATC20
2 Jan TN F s
i) < Y 4 =i

EUDR Due Packaging Data Product Risk Ecodesign Data Supply Chain
Diligence Management Assessment Transformation Transparency
Compliance

CRDP - From a Simple Application to Strategic Sustainability Middleware
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By the way...
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Built by a team of just two developers

/ Rapid development with Oracle APEX

“o Direct collaboration with
=% sustainability teams

£ Fast releases and continuous
#7 improvements

-+ Hyand
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Success Stories



Sustainability Reporting
Certified Raw Materials 2023

o Yo 0.

82% 90% 92% 24%
MSC™-ASC™ Sustainable ESC*-PEFC™ EU Organic
Fish & Seafood Cotton Wood Products Raw Materials
82% 90% 92% 24%

High share of certified raw
materials used for sustainability

-+ Hyand
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Packaging Achievements
2020-2023

o i3

80,000+ tons 5% 15%
packaging material of our packaging was average recycled
reduced in our supply chain recyclable in 2023 content in plastic

Key achievements in our
journey to sustainable packaging
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Sustainability Impact
What We Saved in 2024

CO, Reduction Water Savings
@ 45.225.095 kg CO, O 4,307,152 m3 Water
~ 32,688 cars/year ~ 107,678,796 showers

G

e
[
Waste Reduction Food Waste Reduction
&W 105,812,363 kg Waste f@Q 4,565,582 kg Product Damage
~ 76,478,243 people/day = 7,609,301 meals
=]
000, e,

° Data transparency enables
measurable sustainability impact



Sustainable Packaging
at a Glance
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sustalnable Packaging Innovation: Toothbrush
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