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*® SC Sviluppo chimica V& meer

Strengthening the competitiveness of Chemical Industries in ltaly

How SC supports Chemical Industries:

e support industrial development & implementation of
innovative multidisciplinary initiatives (bioeconomy, circular ‘ 4 Procuct
economy & industrial symbiosis, industrial biotech & Logistic & B, Stewardship

nanotech, digital transformation in Chemistry 4.0) i [antE \ a":l;"?us"‘a'
; S giene

e promote joint-collaborative projects through identification
of public funding opportunities, professional networking and
tech-transfer support within Supply Chains (upstream &

downstream) Industrial Chemistry &

Management
e sustain market development & growth through regulatory
harmonization & internationalization (e.g., sustainability,
chemical safety, operating performance & excellence,

certification schemes & standardization initiatives) Energy and o o
“ . . ” . . Sustainable _
e support “chemical business” perception in general and : Devaloprient n % . Venture Capital
education in particular (from students up to workers

(publishing & training)
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FEDERCHIMICA

The Italian Federation of Chemical Industries

Estimated sectorial representation
within the Italian Chemical sectors:

COSMETICA ITALIA 95%
AGROFARMA 95%
ASSOBASE 90%
ASSOCASA 90%
ASSOFIBRE CIRFS ITALIA 90%
ASSOGASTECNICI 90%
AISA 90%
AISPEC 90%
ASSOBIOTEC 90%
CERAMICOLOR 90%
PLASTICSEUROPE 90%
ASCHIMFARMA 82%
ASSOFERTILIZZANTI 82%
ASSOSALUTE 80%
ASSOGASLIQUIDI 70%
AlA 70%
AVISA 60%
13/04/2022
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The European
Chemical Industry Council
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W FEDERCHIMICA
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AGROFARMA Ve CERAMICOLOR
ECPA e EUROCOLOUR
AIA
FEA - viv vy ASSOGASLIQUIDI
EUROCHLOR -
AISA
IFAH-EUROPE
ASSOBIOTEC ASSOGASTECNICI
EUROPABIO EIGA
AISPEC
CESIO R PLASTICSEUROPE
EFFA o ITALIA
EFfCI PLASTICSEUROPE
EU SFI
EUROPALUB
FEPA
= ASSOFERTILIZZANTI AL
ph FERTILIZER EUROPE e\
FEICA
UEIL
ASSOFIBRE
ASSOSALUTE CIRFS ITALIA COSMETICA ITALIA
AESGP CIRFS COSMETICSEUROPE
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Chemical Industry as a Technological infrastructure < vcrmeer

The role of Chemical Industry within manufacturing Supply Chains

Chemical inputs and intermediate goods’ flow across Supply Organic & Inorganic
Chains leveraging on (joint-)Research & Development & Raw Materials

Innovation in order to strengthen industrial Competitiveness
and improve Sustainability profile of downstream users and Base Chemicals
manufacturing industries as a whole

Fine & Specialty Chemicals l

/ / Industry 70,2% \

A ) ) A
Agriculture Plastic-rubber Textile & Leather Metals Pharma
4,3% 19,9% 5,7% 5,3% 5,0%
. ) Y4 N\ A
Services Food Buildings Electronics Paper
12,9% 4,6% 4,4% 4,2% L 3, 7%
\,
) ( N\ )
Consumers Transport Vehicles Wood & Furniture Mechanics Others
12,6% 3,5% 2,4% 2,4% 9,1%

: :

Source: elaboration based on ISTAT (Italian National Statistic Institute) data
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European Green Deal s{vermeer
The legislative push

I A new Circular Economy Action Plan I

® Strategy on the sustainable use of chemicals
I ® (lean Air and Water Action Plans

[ Biodiversity Strategy for 2030 l

I Transition to a
Circular Economy

Preserving Europe’s

¢ A zero pollution Europe
natural capital

® TBD with the
commissioner-

d t -
St Sustainable Transport Farm to Fork = Farm to Forkstrategy |
European s .
A X ¥ Vision for Inclusive
* Revising 2030 Achieving Climate Green The transformation of Bl Arese
Climate targets Neutrality agnculture and rural areas ® Africa Europe agenda
* Extending ETS
¢ (Climate Pact Dea'
¢ Climate Law
® Carbon Border Tax " .
Clean, Reliable and Towards a modernised and
Z g CAP reform proposal I
: Affordable energy simplified CAP
®* Review Energy
Legislation
® European
i : : i Leave no one behind
Review Energy Financing the transition

(Just Transition)

Taxation directive

® European Investment Bank as European Climate Bank ® Just Transition Instrument, including the Just Transition Fund
® Sustainable Europe Investment Plan ® Mainstreaming the Just Transition in the MFF

® Green Financing Strategy

® Mainstreaming climate transition and sustainability in the MFF
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Bio-based products

* Biodegradable and
compostable
shoppers

* Mulching film

* High performance
bio-lubricants for
environmental
sensitive
applications

* Biofuels from non-
edible second
generation biomass

v,

Food packaging

* New packaging
solutions with
improved barrier
properties, capable
of increasing the
shelf life of the food
and reducing its
waste (e.g.
parmigiano reggiano
pack)

Chemistry & Sustainability

Sectorial examples
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Thermal isolation

* Development of
increasingly high-
performance
materials to improve
the energy efficiency
of buildings

“Green” tires

* Innovative
elastomers with
improved
performance, able to
minimize fuel
consumption

* Possible use of "bio"
additives

Regenerated and
recycled products

* Nylon regenerated
from post-consumer
and production
waste

* Regenerated
exhausted mineral
oils

* Chemical additives
for the recovery of
"returned" concrete

* Plastics recovery and
recycling

v,
E3
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REACH Compliance, CSR and Endpoints

Testing activities for the specifically required Endpoints and expected costs

Physico-Chemical Properties

e Boiling point

e Melting point

e Dipole moment

e Molar refractivity
e Parachor

e Octanol water partition coefficient

e \apor pressure
e Density
e Solubility

Biological activities

e Binding affinity

e Lethal dose

e Inhibition concentration
e Mutagenicity

e Carcinogenicity

Environmental Properties
e Biodegradation

¢ Bioconcentration

e BOD

e COD

e Half-life time

e Mobility

e Atmospheric persistance

Unit costs estimates for individual endpoints
analysis to be externally outsourced (EU labs)

Appendix 1: Average prices for the tests as required by the REACH proposal: Overview by size of

laboratory
Research Paper Ave. price: means in Euros
Test Large
“Testing Costs and Testing | Tes s specified in appendis v-vmo | 5100 |57, . T
; . the REACH proposal OECD | labs | Alllabs | S (@004 | capacity
Capacity According to the /EC i
H v 011 - Spectral data 10 2,094 2,626 40
REACH Requirements —  |ron e ez 5 | 25 | 2o
014 - alytica 9 5,239 9,500 85
Results of a Survey of [0 - s poin @ [ e | oee | e | m
= s - . 103 - -
/ndependent and Corporate |-505 - soiisg point 2/ 19 905 600 7
- ) . 109 / -
H H v 5.04 - Relative density N 11 657 829 G600 72
GLP Laboratories in the EU - 2
o v 104/ - ;
. » v5.05 - Vapour pressure A 8 2779 3211 84
and Switzerland”  [csscsunce coson N TS N N N N
507 - Water bility 105 11 3,813 4,508 3,900 78
5.08 efficient 1 137& 10 3,248 4,034 3,000 76
v 5.09 - Flash-poini A9 11 809 896 800 75
v 5.10 - Flammal Y A.10 9 812 912 77
v 5.11 - Explosive properties Al4 9 2,284 1,885 3,300 76
v512 - Self-iginition temperature “156 © 9 1,338 1,646 1,800 82
v 5.13 - Oxidising properties Al7 9 2,144 2,611 2,700 74
v5.14 - Granu ECB 6 1,328 1,318 92
) Guidel. i i -
vii 5.18 - Stal 105 5 3,496 4,427 76
vii 5.19 - Dis: 112 8 3,216 4,663 76
vii 5.20 - Vis: 114 7 860 1,281 66
430 & N N
v 6.1 431 4 1,645 1,893 98
vi 6.1.1 - In vivo skir 404 10 1,194 1,494 1,200 83
v 6.2 nv 4 1,615 1,615 100
vi621 - Inv 405 12 1,343 1,650 1,100 86
v 6.3 406 8 3,959 4,668 3,200 88
votl - Inv 11 3,174 3,204 2,900 91
test)
;ﬁf;ﬁ ﬂjlﬁ‘ll“c:l‘l‘;‘(’ngg““CW sudy in 473 11 19,161 19217 15,000 86

Source: Journal of Business Chemistry - Manfred Fleischer (September 2007)
https://repositorium.uni-muenster.de/document/miami/34db8d76-beld-4cdf-9c8e-
a26c5b045d51/2007_vol4 _iss3_96-114.pdf -



* Chemical Risk and post-REACH Registration '8

The EU example: The unknown of chemicals
registration

RISKS

HAZARDS EXPOSURES

~ 500 chemicals
extensively characterized for their
hazards and exposures

~ 20 000 chemicals
with limited characterization for their
1azards and exposures

~ 70000 chemicals
with poor characterization for their
hazards and exposures

100 000 chemicals 22 600 chemicals 4700 chemicals
in the market with a use over 1 with a use over 100 tonnes per
tonne per year year prioritized in hazard
characterization and evaluation

nknown-territory-of-chemical-risks": www.eea.europa.eu/soer/2020/soer-2020-visuals/the-

Source: European Environmental Agency (EEA)
13/04/2022
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Chemical companies completed the registration process for phase-in substances in 2018, and
the summary data for the three deadlines are the following:

» 22,000 registered substances

» 95,000 registrations

In 2019 there were still more than 1,500 new registrations (new products).

In 2019 Federchimica investigated and estimated the costs incurred by its Membership (Italian
Chemical companies) to become REACH compliance.

Reported figures showed that, on average, the expensed total cost by a single company
exceeded 1,000,000 € within the three deadlines (occurred respectively in 2010, 2013 and
2018).

The most recurring cost component was the Letter of Access (“LoA”).

Regarding the required (human) professional resources, 30% of Chemical companies declared
they had to hire specifically dedicated new insertions, while 40% reallocated internal resources
and almost % of the sample indicated the use of external support (consultancy).

Further economic data regarding the ongoing Dossier revision required by ECHA in order to
improve the quality of included safety data (concerning in particular chronic toxicity data with
specific focus over reprotoxicity studies) and their cost.

Within the larger tonnage band (> 10 t / y) that costs could vary from a few tens of thousands of
€ up to approximately 300,000 £.

Source: Federchimica
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IST implementation: exected benefits

Exected benefits for Human Health, Environment and Industry

Human Health

* public health (consumers)

e occupational health (avoidance or reduction of diseases
caused by occupational exposure to chemicals: reduced costs
to cure workers’ ill-being by the general public - medical care;
improved quality of life for the individual worker; reduced
operating costs for the employer, often associated to increased
working days, as well as improved Risk Management Measures-
RMMs)

Benefits for the Business

Environmental Benefits

e |less environmental damage as well as less
(public) spending for its compensation
(remediation costs)

e risk reduction for dangerous chemicals
(reduced exposure)

e |less costs from penalties related to
environmental emissions

e reduced consumption of chemicals, solvents
and other lab material and resources necessary
for “in vivo” and “in vitro” R&D studies

e reduced R&D costs (all market actors have better hazard, risk and use information, while the decision basis
for R&D becomes complete — provided the IST estimates prove reliable — and long-term planning easier)
e reduced Compliance costs for manufacturers and importers (“red tape”)

e reduced liability claims and prevention of business risks

e increased competitiveness of EU manufacturing industries (IST as a fast tool platform allowing for efficient
and cheap screening, identification and substitution of dangerous chemicals in order to prioritize safer ones

etc.etc.)



Cost-Benefit Analysis
Emerging drivers and specific components for proposed IST impact analysis & calculations

Operational expected savings within the R&D function:

e reduced overall length-time of R&D individual product development

* reduced cost of R&D/technical internally dedicated personnel (descendent from the associated reduction of their
time-effort)

e reduced consumption of chemicals, solvents and other lab material and resources necessary for “in vivo” and “in
vitro” R&D studies (input: unit costs estimate of individual endpoints externally outsourced to labs)

Improved R&D productivity & performance associated to IST Regulatory investments

(REACH compliance & improved Supply Chain communication with Suppliers/Downstream Users)
Safety Data Sheets - SDS elaboration

Chemical Safety Report — CSR dossier preparation

Product Information File - PIF filling and transmission within Cosmetics Supply Chain
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* Expected impacts of digitalization opportunities -

Articulated by Chemical sector and by the different Companies’ internal functions

- Petrochemicals - Industrial - Paints, varnishes, - Crop protection Max.
* Inorg. basic chemicals adhesives, sealants - Consumer expectad
chemicals - Polymers - Fine & specialty chemicals efficiency
Chemicals - Pharmaceuticals  gain

pavelopme BN . -
Development
Sales &

. 40%
ey § 5 ]

Small impact . Big impact

CIOIOICIONS

Source: Deloitte’s report on «Chemistry 4.0: » https://www2.deloitte.com/content/dam/Deloitte/global/Documents/consumer-industrial-products/gx-
chemistry%204.0-full-report.pdf

13/04/2022 -
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Emerging drivers of IST implementation

Different components within of Chemical Industries” R&D expenses

Benefiting General purpose IST exploitation and usage
functional unit Expected concrete benefits Examples and other info
Administrative REACH regulatory Cheaper and faster CSR
. . Beureaucracy compliance completion
Affected functional areas: Compliance (Red Cheaper and faster CSR ECHA’s request for improvement
Tape) updating and modification of presented (low-quality) REACH
Dossiers
I . . Requirements for Supply | Feeding required “missing” Raw Material producers feedin
= ad ministrative (for Insta nce’ Chgin communicatiofupi)ny safety gataqto Cosmeticsg PIF-Product In?ormation File :
general (often producers
Regu IatorY) associated to existing Elaborate and present safety | Provision of safety data as for
Specific Product data within the FCM sector German ordinance’s chemicals’
Regulations) list (anticipating EU-wide
. . . . expected Regulation)
= teCh n |Ca| (adva nced d Ia Iogue Wlth N Compliance with other SDS completion with missing Low tonnage chemicals
. “ordinary” safety data tonns/year <1
Su ppl Iers a nd Other sta kGhOlderS administ\ll'ative ! I(_ab int/eyrnediat)es & reagents for
requirements in
within the Supply Chain, =R SDS) Trgnsport&Logistics R >
R&D and R&D efficiency & Improved general Prioritization
Innovation productivity (streamline | understanding of safety issues | AOP mechanism comprehension
departments R&D process) associated to specific (understanding methabolic
e commercial (CUStomer “fidelization” chemicals pathway of deeases)
Supply Chain Customer fidelization Feeding supplementary (but Raw Material producers feeding
and interaction with Downstream Management through provision of helpful) safety data to PIF-Product Information File
(Operations) “supplementary” safety | Cosmetics producers
Users. e.g. N |AS) data and info Specific info requests from NIAS (Non Intentionally Added
Clients Substance)
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" R&D intensity (1) g

Abstracting from the perspective of a specific Chemical sub-sector

R&D investments by Cosmetic sector in Italy (2019 data) .)) Cost components potentia”\/ impacted bV IST:
Even if the sector have been experiencing investments’ reductions, innovation costs expensed by cosmetic N .
companies topped 700 million € in 2020 (about 5,8% of total turnover, which is totalling about 12 billion €). R&D COStS expensed Wlthln the Company 215%

- Personnel costs

R&Di ity (%
intensity (%) - Equipment & Machinery

on Turnover 2019

R&D realized within the Company (intra-muros) 5 504 - Laboratory materials and reagens
(including Personnel costs) o = Stabularium (animals fOI‘ «in vivo» StUdiES)
R&D commissioned to external organizations (extra-muros) 0,4% R&D Comm|55|0ned tO eXterna| Organ|zat|ons 0 5%
’
Purchase of equipment, machinery, software and buildings necessary to support 1% a Consultants
innovation o - Outsourced tests to externali laboratories
Marketing expenses for the launch of newly developed products 0,8% Tralnlng expenses 0'5%
. arseting tochnol 4 . i 0 390 - Personnel costs dedicated (to be trained on IST)
raining expenses targeting technology and innovation capabilities ,3% . .
- Trainer-Knowledge provider (competent on IST)
Knowledge purchase: know-how, licences, efforts protected by Authors’ rights, 0.2%
patented innovations and unprotected ones e Kn 0W|edge pu I’Chase 0, 5%
- Letter of Access (LoA)
Technical and esthetical design for new products and services 0,1%
Other costs 0,5%
Other ancillary activities necessary and preliminary for realization of innovations 0,3% - Admin & Marketing (Regulatory fees)
- Operating (Supply Chain communication — Suppliers-DU — SDS NIAS etc,)
Average intensity of innovation expenses on Cosmetic sector’s turnover 5,8%
Total R&D costs (% on turnover) potentially impacted by IST
Source: Cosmetica Italia 2019 data 4,5%

13/04/2022
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R&D intensity (2) M

Expected impacts on R&D and other Industry’s costs components by implemented IST

Cost components potentially impacted by IST:

R&D costs expensed within the Company 2,5%
- Personnel costs

- Equipment & Machinery

- Laboratory materials and reagens 4,5%
- Stabularium (animals for «in vivo» studies)

Total R&D costs (% on turnover) potentially impacted by IST

R&D commissioned to external organizations 0,5%

- Consultants
- Outsourced tests to externali laboratories

————————————————————————————————————————————————————————————

0.5% : Legenda: !
! [ . Cost item expected to be reduced . Cost item expected to be incremented
with IST implementation with IST implementation :

Training expenses
- Personnel costs dedicated (to be trained on IST)

- Trainer-Knowledge provider (competent on IST) e S e C -
Knowledge purchase 0,5%

- Letter of Access (LoA)

Other costs 0,5%

- Admin & Marketing (Regulatory fees)
- Operating (Supply Chain communication — Suppliers-DU — SDS NIAS etc,)

13/04/2022 -
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°  Expected impacts from IST implementation in Italy -/

R&D expenditures as a potential target for savings within Italian Chemical Industries

Overall Market Data R&D exenditure . .
Sectorial subgroupings of Italian Chemical Industry Comparies  Employees  Tumover | |gadiontensity " Model Scenario Analysis
(N°) (N°) (€ mln) (% turnover)
1. Plant protection products 36 1.910 1.023 4,5% 46.042 - a
2. Aerosol products 90 2.376 571 1,5% 8.571 i, IST Imp_lementat_:lo_n ExPeCte(_j yearly
3. Animal health-care products 31 1.147 758 3,0% 22.737 (% of adoption & exploitation) saving
4. Specialty Chemicals 397 17.511 11.673 4,5% 525.300
4.1 Abrasives 40 1.854 429
4.2 Auxiliaries for detergents and surfactants 46 1.016 2.267 H
4.3 Food additlf/es and grocessing aidfs 50 1.852 968 Sce na rlo - O’ 64 m I n €
4.4 Starches and starch derivatives 4 644 717 #1
4.5 Flavours and fragrances 53 1.329 498
4.6 Intermediates and specialty chemicals 102 6.836 4.000
4.7 Lubricants Manufacturers (GAIL) 78 2.974 4.030
4.8 Financial, service, engineering and research for chemical industry (SERCHIM) 76 1.382 376
4.9 Ingredients for food supplements and functional food (MIAF) 25 397 228 .
4.10 Raw materials for cosmetics and additives for cosmetics and pharma (MAPIC) 60 2.227 1.051 Sce na rIO o,
4.11 Photosensitive products 2 460 230 50 A) = 1} 27 m I n €
4.12 Bitumen waterproofing membranes (MBP) 2 432 216 # 2
4.13 Biomass derived chemicals 38 1.028 860
5. Active Pharmaceutical Ingredients 71 11.886 4.082 4,5% 183.673
6. Base Chemicals 46 7.193 8.280 3,0% 248.387
7. Biotech products 163 3.613 1.807 5,0% 90.333 o
8 CIea'n.ing and maintenance products (Home products) 387 6.504 3.158 2,5% 78.947 Scenarlo 75% - 1_91 mln €
9. Fertilizers 65 2.876 1.220 2,0% 24.390 #3
10. Fibres 10 1.500 1.176 2,5% 29.412
11. Liquid Gases 141 4.571 2.286 1,5% 34.286
12. Technnical Gases 36 5.529 2.547 3,0% 76.421
13. Over-The-Counter or self-medication/without prescription medicines) 180 2.584 1.741 3,5% 60.930
14. Inks, Paints & Varnishes 124 14.476 9.091 2,0% 181.814
15. Ceramicglaze, inorganic pigments and metal oxides 17 1.615 368 2,0% 7.368
16. Cosmetics 779 20.411 11.442 5,8% 663.642
17. Plastics i
Total 2.622 113.656 68.623 3,7% ( 2.541.255

- Al ke

13/04/2022  pata source: Federchimica's report "L'INDUSTRIA CHIMICA IN ITALIA RAPPORTO 2020-2021«; own/internal calculations.
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Enlargine perspective to the EU

The EU Specialty Chemicals formulating sectors as a target for IST exploitation

EU27 Chemical Sales by Product Groupings (billions €, 2020)

2020 (million €)
Sub
Product Groupings bin € % Sub-groupings biln €
G ( ) ’ Y ( ) % R&D costs component
i = %on turnover
S 26 525 Subgroupings - Formulators ( " )
Basic Inorganics 65 13,0% Industrial Gases 13 2,7% 4,50%
Other Inorganics 25 51% Paints & inks 40.419 1.819
Plastics 83 16,7% Dyes & pigments 10.978 494
Polymers 94 18,8% Man-Made fibres 7 14% Auxiliaries for industry 77.345 3.481
Synthetic rubber 3 07% Crop protection 12.475 561
i i 9 —
Ea'”ts&&!”ks ‘1‘2 8.1% Specialties 141.217 6.355
Specialty chemicals 141 28,3% yes _plgme_nts 2,2%
Auxiliaries for industry 77 155%
Crop protection 12 2,5% Consumer chemicals 67.365 3.031
Consumer chemicals 67 13,5% 67 13,5%
Total 499 100% 499 100,0% Total formulating sectors 208.582 9.386

Source: CEFIC 2022 data; internal/own calculations
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° Impact analysis final calculations <

Differing scenario for IST implementation
Model Scenario Analysis: different degrees of IST

implementation (adoption and exploitation >> saving)

(million €)
R&D costs component >
EU Chemical Industry Turnover 2020 potentially impacted by IST Scenario #1 -25% - 2,347 min €
Subgroupings - Formulators (%on turnover)
4,50%
Paints & inks 40.419 1.819
Dyes & pigments 10.978 494
Auxiliaries for industry 77.345 3.481 Scenario #2 -50% -4,693 min €
Crop protection 12.475 561
Specialties 141.217 6.355
Consumer chemicals 67.365 3.031
Scenario #3 -75% - 7,040 min €
Total formulating sectors 208.582 ( 9.386

13/04/2022 Source: CEFIC 2020 data; internal/own calculations



THANK YOU!

Paolo Manes
SC Sviluppo chimica S.p.A.

Email: p.manes@sviluppochimica.it




