OPTIMIZING PACKAGING COSTS

Sustainable and cost-effective solutions for packaging and carbon efficiency




The packaging industry: global players with multi-billion turnover. Typical packaging
producer price indexes show significant increases over the past three years

Revenue of leading paper packaging firms
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Paper packaging industry includes corrugated case material
(container board) and carton board applications

Source: STATISTA, EFESO research

=100)

Price index (2015

),

—e—Plastic packaging material

——|ron and steel packaging and locks

EXAMPLE COUNTRY

—e—Corrugated paper and cardboard, packaging material

2018 2019 2020 2021 2022 2023

Price index of corrugated and cardboard packaging material
increased by 35% within three years
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Typical cost structure of cardboard packaging boxes: examples from ‘bottom-up’ case
studies show the significance of material costs from upstream processes

General packaging / transportation container

Product-specific container

Die-cut cardboard

100%

Two working steps:

1. Offset printing: printing, die-cutting,
separating total use into single use /
die-cuts, stacking on pallet

ffffffff 2. Folding box gluer: fold, glue, bundle,

stack on pallet by packing robot

Terms of Logistics
payment costs

Sum @te_rﬂ ProductionOverhead* Profit

Card-/containerboard ) Folding box )

Source: EFESO project experience

Flip cover box with

2-color printing ; . |
100%
[ e [

One working step:

die-cuts, stacking on pallet

1. Offset printing: printing, die-cutting,
separating total use into single use /

MateriaDProductionOverhead* Profit

Card-/containerboard ) Folding box )

Terms of Logistics

payment costs
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Typical CO,e emission structure of packaging cardboard boxes — examples from case
studies show significance of material impact from upstream processes

General packaging / transportation container

Product-specific container

Die-cut cardboard - [w

Material driver:

= |ncludes all semi-finished products
(corrugated paper, test-liner, paper GD2)
used to manufacture containers

= The material fully accounts for all emissions
from the production of semi-finished
products (incl. raw material & production)

Sum MateriaDLaminating Drying Stamping/ Others

cutting

Card-/containerboard ) Folding box )

Source: EFESO project experience

Flip cover box with
2-color printing

Material driver:

= |ncludes all semi-finished products

production)

(corrugated paper, test-liner, paper GD2,
colors) used to manufacture containers

= The material fully accounts for all
emissions from the production of semi-

finished products (incl. raw material &

printing

Card-/containerboard )

MateriaD Offset Laminating Drying Stamping/ Others

cutting

Folding box
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Case study: The global toy industry is facing societal pressure and is having to address
‘mega trends’ in consumer behavior

@ Global toy industry perspectives* ‘Global nameplate retail client’s’ view**
= Growth of sustainable toy 12 29 Sustainable materials

sales up to 2030 by ~12%, and : . o :
outpacing overall growth of toy The most challenging mission before us is to

60
sales growth by ~ 5.6% make all ‘core’ products from sustainable
Global - '
materials by 2030.
» The shift towards sustainable 19 sales y
toys is driven by consumer bn USD

perception on environmental Sustainable Toys ] ]
impact of toys on our planet Sustainable packaging

* |n response, toy-making 2020 [ 2030 It's our aim that by 2025 all packaging will be
f:ompanies are heavily engaged from renewable or recycled materials, and will
n ?t‘?'apt'“g the business +5.6% be made as efficiently as possible, and easy for
setting

437 consumers to recycle.'
* New materials and packaging
concepts are key while a 253
continued cost focus remains - g

crucial to the bottom line Impact on product and packaging
Toys design and costing?
*Source: EFESO research

**Source: From a ‘Global Nameplate Retail Client’ homepage © EFESO ‘ 5



Manufacturing process drill-down: cardboard box production requires three distinct
manufacturing processes

nCardboard production aCorrugated board production Packaging box production

PACKAGING COST & CARBOW REDLCTIAN PRCRAGHAG G857 8 CABGN AECUSTID PACKAGIG GO T & CARBON REDUG
Cardboard production: Semi-automated setup with high share of process Corrugatad board production | wot section: ully automated setup requirng \ Packagmg box producllcn To assure max. tr y and ful
crucial know-how on process KPls, machinery and output 3
industry driven price indexing negotiations, we calculate all processes in full detail

o o5 in the con {coam r board) /
Process steps in papericardboard machine [containerboard grades | \ | o BluingMackine requiring \ } [ Giuing! falding unit :l [ caunter ajectar unit } 3 othor machines
! Shalk unit | B B bige | 1B ! -
Wirsfform Pross Pre.dryer Size prossipost- z e 3t i et
A Pulp creation ]lﬂlmn section }Emtlrm ]lleuon }Edmn section }Bnm up :}

= e EEe . comewn | . e | B | jchineys g

Cardboard (rolls) Corrugated board (sheets) Packaging (boxes)

Cost reference: €/ton or €/m Cost reference: €/area size Cost reference: €/part
Semi-automated process Fully automated process Semi-/ fully automated process
Typical Market data Process parameters Process parameters
costing input p P
[ ]
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Characteristics / cost drivers within the supply chain that need to be considered in a cost
analysis and optimization of cardboard production and procurement

nCardboard production aCorrugated board production Packaging box production

= Volatile recycled paper supply markets, due Cost driver: Cost driver:
to increased demand - volatile mixed paper = # of liners and waves, = card-/containerboard types (incl. wave
prices = share of kraft liner, types)

= Composition of mixed recycled paper can * grammage (g/m?2), = # of printing colors and printing type
vary significantly = process materials (energy, water, glue) = box design complexity & quality

= Excess capacities of paper production lines = quality specifications specifications
being modified for container grade paper = Production volume and lot sizes

(key brands: Voith, Valmet, ...)
= High fixed-cost share, avg. material
conversion per line

~ 50 tons/day
= Index-based cardboard | v
pricing commonly utilized

Cardboard (rolls) Corrugated board (sheets) Packaging (boxes)
Cost reference: €/ton or €/m Cost reference: €/area size Cost reference: €/part
Semi-automated process Fully automated process Semi/fully automated process
Cost&cabon . Mediuom High High
transparency (key input parameters known) (validated bottom-up modeling) (validated bottom-up modeling)
E © EFESO ‘ 7



Commercial options to optimize packaging cost, based on combination of rigorous ‘should
cost’ modelling and the execution of two major supply ‘bundling’ concepts

@ Country-based bundling == Cluster-based bundling

{qufb

I

Sequenc®

Select countries / build-up cluster / subgroups per country
Define representatives per country and cluster

Cost structure analysis

Supplier market research

RFQ / benchmarking

Negotiation / awarding

Build-up clusters / subgroups

Suppliers market research per cluster / subgroup
Define representative parts per cluster / subgroups
Cost structure analysis

RFQ / benchmarking

Negotiation / awarding

Approach Approach
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Our four-step packaging operations excellence program starts with an initial assessment of

packaging topics at our clients. Tangible results are always the goal...

I. On-site appointment

to assess the existing
situation

@ Quick check

ll. Piloting

of a 'specific packaging
project’ (bottom-up)

= Quick assessment of existing
packaging product, operations
and procurement topics

= |nterviews with staff in production

engineering, controlling and
procurement

= |dentification of areas for
improvement and possible pilot
projects

1-2 day(s)

v

Proof-of-
concept

lll. Project

Holistic packaging
optimization/reduction

Project selection based on
greatest impact

Set up of piloting team

Execution of pilot, impact
evaluation and estimate of overall
benefit for client

oy
J\./_E

4-6 weeks

Tangible
@ results

= Blended ‘top-down/bottom-up’

approach

= Top-down: packaging & packing

scoping, overall structuring of
optimization levers and timing

= Bottom-up: detailed cost & carbon

engineering approach including
procurement / operations support

12+ weeks

IV. Delivery & rollout

of ‘packaging reduction
program’ globally

Global
leverage

Set up of global rollout team
(factories, countries, regions)

Execution of global rollout

Tracking and reporting of
deliverables and generated impact

'Lessons learned' feedback loops
to optimize the rollout of the
program ‘on the fly’

12+ months
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Key elements of EFESO packaging cost & carbon improvement, designed to generate
tangible packaging cost reductions and strengthen supplier relationships

Key Element

Details

EFESO USPs*

Bottom-up cost & carbon

(0
ot

=© transparency
N ° vi .
360° 360° view of commercial

supplier relationship

Validated manufacturing
process understanding

il

@ Benchmarking insights on
competitive best-practice

Structured preparation of
supplier engagement and
negotiation toolset

cooo

(€)  Negotiation support and
boost of supplier relationship

Oo
Oo

Bottom-up, manufacturing process-based cost modelling, software backed & x-industry proven
Utilization of validated parameter set on labour, energy, machinery & carbon emission factors

Integration of product carbon footprint transparency based on same manufacturing process data

Review of key supplier aspects such as product, business, innovation, sustainability and performance
Consolidated 360° picture of supplier
Derivation of recommended strategic actions for continued supplier relationship

Validation of bottom-up cost model at manufacturing site and backed by brownfield site (parameters)
Identification of potential loss-makers in processes and technology applications
Gap analysis and opps generation to drive manufacturing process optimization

Expansion of cost base with benchmarking insights from best-practice production sources
Conduct RfQ initiatives to back-up market intelligence insights
Integrate benchmarking insights to manufacturing insights

Preparation of fact-based supplier storybook and negotiation playbook
Validate potential alternatives to incumbent supplier setup
Conduct supplier engagement dry-runs

Safeguard commercial negotiation with clear communication plan
Support execution of negotiation to reach tangible results
Pursue supplier relationship booster elements

*EFESO unique excellence level based on client feedback

1 2.8.8.9 ¢
) 2.8, 8.0*¢
1 2.8.8.9 ¢
1 8.8, 0% 0*¢
18,88, 8¢

1.8.2.9.0 ¢
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We assisted a globally known toy manufacturer in implementing a cost-engineering exercise
that resulted in up to 20% savings on packaging costs

Initial situation

Approach / method

» Strategic decision to implement x-industry

» Product cost optimization for packaging
boxes and product instructions (leaflets,
perfect binds) consisting of

— Cost structure analysis (CSA)
— Supplier analysis and validation
* Product cost optimization of outsourced
packing scope:
— Cost structure analysis (CSA)
— Supplier analysis and validation

known cost-engineering capabilities incl.
CaasS technologies, with objective to
support purchasing during supplier
negotiations using relevant factual data,
particularly on limited competitive supply
markets

Client intends to review key procurement
commodities such as packaging and
outsourced product packing volumes

Customer value added

Empowerment of
inhouse cost
engineering team to

support procurement

®

CaaS: Costing as a Service; SKU: Stock keeping unit

Process mapping of all
packaging and packing
scopes with bottom-up
‘should cost’ modelling

Validated packaging cost Validated pa_cklng
reduction opps of up to cost reduction opps
of up to 30% across

7 :
20% across multiple SKUs multiple SKUs

© EFESO 11



We helped an OEM to reduce its overall packaging costs by about 14%

Initial situation Approach / method

= Automotive OEM holding 15 suppliers for » Clustering of cardboard packaging (e.g.,
corrugated cardboard and outer packaging folding boxes, blanks)
in Europe (scope > 20m€) = Cost Structure Analysis (CSA) and bottom-

= Target: consolidate the corrugated up calculation of corrugated parts
cardboard suppliers in four locations = Market research and RfQ (definition of

bidder list and benchmarking)
» Preparation and support of negotiation

= Nomination of strategic suppliers and
implementation

Customer value added
Volume-based

renegotiation / . Hand-shake of
of packaging spend @ Average1 ‘sloa/wnZgSs € @ N_(-:[,-hwgcontrallcts signed @ approach and data
with intelligent W o Y e results to client

procurement split
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EFESO credentials in the packaging industry

v

Active in the industry for more than 40 years

> 320 successful projects completed
globally in the last 3 years
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EFESQO’s world-class operations
management program improved
production efficiencies and expanded
our capacity for value-added products,

rkw = { - 2 Tetra Pak i 0 while our facility consolidation program
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EFESO packaging process optimization at factory site: excellent results

in the flexible packaging industry

-100% ' -90% ' -80% ' -70% @ -60% ' -50% -40% ' -30% ' -20% ' -10% KPI 10% 20% 30% ' 40% 50% 60% 70% 80% 90% ' 100%
Average result achieved for a global P : :
plastic mggg::iancfltglger; étggg:)r lifecycle (increasing is better) +25%
e .

Time to customer
(decreasing is better)

Average result achieved for a global packaging company
(2-year WCOM/Procurement Excellence program)

-10% [

Waste reduction
(decreasing is better)

Global flexible manufacturer
(3-year WCOM programme)

Result achieved for a global
flexible manufacturing company at
its plants in Europe, South

OEE *
(increasing is better)

L
+ 30% OEE Improvement

America, North America
L (3-year WCOM programme) )

Throughput volume by OEE
improvements
(increasing is better)

Average result achieved for a global
flexible manufacturer
(3-year WCOM programme)

Average result achieved for a global W

On time installations
(increasing is better)

(3-year WCOM programme)

flexible manufacturer A

Conversion cost
(decreasing is better)

Result achieved for a global
plastic manufacturer
(4,5-year lifecycle cost implementation)

-100%

Result achieved for a global leader in packaging solutions, supplying rigid & flexible

packaging products (2-year Behaviour & Operational Excellence programme)

Number of accidents
(decreasing is better)

- Achieved result
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= EFESO

MANAGEMENT CONSULTANTS

REAL RESULTS, TOGETHER

www.efeso.com/de

YOUR CONTACT:

Alexander Klos

EFESO Management Consultants
Senior Principal
L +49 151 62862230

P4 a.klos@tsetinis.com


http://www.efeso.com/de

= EFESO

MANAGEMENT CONSULTANTS

www.efeso.com/de
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