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Juliette Vitaloni
Head of Federchimica Research Centre

Juliette Vitaloni i1s Head of the Federchimica Study Center,
the Italian Association of the Chemical Industry.

Her main activities include the study of industrial
competitiveness and its challenges as well as the analysis of
economic and market scenarios for companies and the
deepening of national and European policy.

She 1s the reference expert for the economic aspects of the
National Collective  Agreement of the chemical-
pharmaceutical sector in Italy.

The chemical industry and the challenge of
sustainable development

With the Green Deal, the EU has set ambitious environmental
targets such as climate neutrality by 2050.

The chemical industry's view on its role in the ecological
transition, the main challenges to be faced and the policies to
be adopted to effectively promote sustainable development.
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Agenda

The chemical industry case

Sustainable development: an extremely
complex and challenging goal

A solution provider for Sustainability

Most appropriate policies
to promote effectively
the green transition

Q&A
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Why iIs the chemical industry
such an interesting case?




\What chemical products are inside a car
and what are they used for?
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Without chemicals we would not be able to drive

Qur current car or develop new technologies for: it

Jeereent Synthetic fibers Elastomers  Chemical fibers
Varnishes Waxes S_olyentg needed _ for seat belts and airbags Carbon black
for lithium ion batteries
Anti-rumble products Additives and catalysts
that reduce polluting
Technical gases emissions

Acids and solvents Auxiliaries for rubber

Pigments and colourants )
Fluorine polymers

Soda Polymeric films
Sylicon rubbers

Ceramic materials Polyolefin
Plasticizers Paints for plastics
Silicate salts : . Fuels from
Special paints agricultural residues Plastics
ICUITU
i e that protect sensors 9
ixin iv .
g acnesves from cold and dirt : Polyurethane
Plastics components Polymers |
Coating polymeric materials substituting Anti-detonants
Man-made fibers heavier materials Technopolymers
Electrolytes
Expanded polyurethane o Triggers Special technical gases
Auxiliaries for leather >

Source: Federchimica
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TThe chemical industry has provided

essential products also to fight the pandemic

° medical gases

° pharmaceutical active ingredients
and reagents

* disinfectants

* plastic materials for masks

and individual protection devices
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Many products, one single sector:

what Is the common ground?

Italian chemical production, by sector (% share of total production value)

- Perfumes Basic chemicals and fibres
Consumer chemicals and cosmetics 916% :
14.9% '

t 41.1%

- Petrochemicals 9.7%

Soaps
0
< \and detergents 5.3% Inorganic basic chemicals 4.6%
~
>

Crop protection products
1.5% Plastics and synthetic rubber

15.9%
Pharmaceutical intermediates and

active ingredients 8.1%

Fine chemicals
and specialties
44.0%

Man-made fibres 2.2%

\
T~ Fertilizers 2.7%

Other fine chemicals

and specialties 23.1% Dyes and pigments 2.0%

Varnishes, adhesives \ .

and inks 11.4% Industrial gases 3.8%

Source: Federchimica’s calculations on Istat; 2018
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The chemical industry Is the only industry.

that shares 1ts name with a science
The chemical science studies the properties
and transformations of matter and substances

The chemical industry transforms ideas
and discoveries into solutions and innovative products

.
B

|
)
|
\
|
\
|
\
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Chemical products are mainly intermediate goods that

Serves the entire economic sector.

-
Organic and inorganic
| raw materials, biomass

i §

r
Basic chemicals .

\
= N

p
Fine chemicals
and Specialties

3 U

FLOWS
¢ Intermediate goods

* R&D
» Competitiveness

* Environmental
sustainability

.

( . Manufacturing 70.2% \
Agriculture
4.3% ([ Rubber & Plastics | Textiles & Leather ) Metals 1( Pharmaceuticals
19.9% I 5.7% 5.3% 5.0%

( Food & Beverages |{ Constructions® |( Electr. appliances ) Paper
| 4.6% I 4.4% | 4.2% | 3.7%

i Motor vehicles | Wood & Furniture ) Machinery 1( Other industries
Services L 3.5% JL 2.4% ) 2.4% 9.1%

\ 12.6%

) Including materials for constructions
Source: Federchimica’s calculations on Istat; 2017

QK\—J\_) - J
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TThe chemical industry Is an essential

but very complex one

Chemical
Industry

Raw materials
Energy
Air
Water

Adoption of strict management

systems to protect health,
safety and the environment

Potential risks

* Use of potentially
dangerous
substances

* Consumption of
resources

* Emissions into air
and water

°* Production of waste
10
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From a single barrel of o1l the chemical industry.

obtains an amazing humber. of products

Fuel Ethylene glycol—— Polyesters — T-shirts ’
ue

] |
:PIL
: !

Ethylene -
—» Protection tubes for electric cables%.

Polyethylene —
|, Detergents bottles ﬁ

Car components B
Suitcases ﬁ %

Polypropylene —
Garden furiture

Sweaters -
Blankets .

Tires ()
Bicycle inner tube { ”, \

nafta Aromatics — caprolactum — Nylons ‘

Propylene

Acrylonitrile —

bbb

Butadiene
Butene —— Elastomers —

|

Virgin

Always looking for ways

to optimise resources and minimise waste

Source: Federchimica
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raw materials of:biological origin CHEMICAL "\
PRODUCTS

- Basic chemicals
- Plastics and fibres
- Catalysts and additives

TThe chemical industry alse uses

/ RAW MATERIALS:

Biomass BIOREFINERY - Lubricating oils
Agriculture - Solvents
Food waste - Starches and derivatives
Organic waste - Fine chemicals and
Algae specialties
\_ Forestry - Detergents
- Cosmetics and
Pharmaceuticals

- Crop protection

Qroducts /

BIOFUELS

7

Aiming at using biomasses

with no alternative uses

L 12
Source: Federchimica
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Only Life Cycle Analysis (LCA) can identify.

the best solution in terms of environmental iImpact
Resources

. Material
End of life processing
Use
Product

manufacturing

13

Distribution
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How Importantis the chemical industry in ltaly?

avava  ~51 Bln € Production value

\ 4

~30 Bln € Exports

Close to 9,000 R&D personnel

Q 600 MIn € R&D spending
® 2,800 companies

@8 111,000 highly-qualified people

Wages 40% higher

than the national average

95% of employees

have a permanent contract

Notes: R&D data for 2019
Source: Federchimica’s calculations on Istat; 2020

European chemical production

value, by country
(% share of EU27 total production value)

Others

21%
Germany

32%

Belgium
6%

Spain
8%

Netherlands France
9% 13%

Italy
10%

*) Netherlands’ production value includes a
considerable amount of merely commercial activities

Source: Federchimica’s calculations on Istat, Eurostat; 2020
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A strategic supplier

of: Made In Italy

'
Source: Intesa Sanpaolo

o

Firenze - Arezzo - Marche
Sassuolo

Alto Livenza - Brianza - Pesaro
Cadore

Arzignano - S. Croce

Vicenza - Arezzo - Valenza
Varese - Torino - Napoli

Fermo - Brenta

Prato - Vicenza - Biella - Napoli
Vicenza

Treviso - Vicenza - Padova
Pordenone - Treviso - Fabriano
Como

Montebelluna

Varese - Bergamo

Alpi Apuane - Verona

Bologha

Castel Goffredo

Manzano

Capannori

Murge - Forli

Lodi - Cremona

Lazio - Milano - Napoli

Padova - Mirandola

-

leather - shoes
ceramic tiles
furniture
eyewear frames
tanning
jewellery
aeronautics
shoes

textiles - cloth
women's hosiery
plastic products
domestic appliances
silk products

sport shoes

rubber and plastics
marble

motorbikes

women hosiery
chairs and tables
paper

sofas

cosmetics
pharmaceuticals
biomedicals 15
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The main ltalian

. Sales Sales Employed Employed
chemical groups World Italy World Italy

(millions of euro)

1. Versalis 3.381 2.545 5.295 4.304
2. Gruppo Mapei 2.772 837 10.495 2.357
3. Gruppo Bracco 1.199 656 2.726 600
4. Radici Group 1.019 621 3.100 1.562
5. Gruppo SOL 974 420 4.613 1.248
6. P& R Group 864 792 3.751 2.927
Over 50 groups 7. COIM Group 780 399 1.032 480
with more than 8. Gruppo SIAD 692 507 1980  1.214
500 Min € 9. Polynt Group 671 488 1.282 944
world sales 10. Gruppo Sapio 629 532 2268  1.405
11. Gruppo Intercos 604 355 5.191 1.697
12. Gruppo Sodalis 585 350 891 696
13. Gruppo Colorobbia 526 200 2.031 679
14. Italmatch Chemicals 518 141 928 241
15. FIS 516 500 1.849 1.849

Source: Federchimica 16. Gruppo Zobele 509 78 5.451 273

17
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Sustainable development:
an extremely complex
and challenging goal
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An environmental emergency.
With catastrophic ConsSequences

Projections for 2030 worldwide demand of water, food and energy
are unsustainable, a radical change is unavoidable

Radical change in the economic model:
the way we produce and consume
our everyday life behaviors

Source: IFPRI: FAO: IEA 19
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IS the negative correlation between ecological footprint

and human development inevitable?

10

¢ EU Member States
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Human Development Index

Source: European environmental state and outlook 2020 20
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Sustainable development requires

palanced attention to all three dimensions

SOCIAL

& A 4\/’6 v,
Rt

@

&

PARTNERSHIP PEACE

v

ENVIRONMENTAL

ECONOMIC

QO i

@ ﬁEéE&

«Meeting the needs
of the present generation
without compromising
the ability of future
generations to meet
their own needs»

(United Nations, 1987)

21
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7 SUSTAINABLE

{ V DEVELOPMENT 6“ ALS

\{\M 17 GOALS TO TRANSFORM OUR WORLD

GOOD HEALTH QUALITY GENDER

POVERTY AND WELL-BEING EDUCATION EQUALITY

%)

DECENT WORK AND

INDUSTRY. INNOVATION 10 REDUCED
ECONOMIC GROWTH

AND INFRASTRUCTURE INEQUALITIES

13 S 6. J 1655 N 17 e

FOR THE GOALS
INSIIIUIIONS

>, @

These goals should not conflict with one another

SUSTAINABLE
DEVELOPMENT

GOALS
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With the Green Deal

EU has set very ambitious environmental targets

Increasing the EU’s Climate

Mobilising research
p and fostering innovation
g Transforming the
EU’s e_conomy’ fora A zero pollution ambition
ambition for 2030 and 2050 sustainable future for a toxic-free environment
/

\
Supplying clean, affordable Preserving and restoring
and secure energy The ecosystems and biodiversity
1

I European

Mobilising industry Green From ‘Farm to Fork': a fair,
for a clean and circular economy Deal healthy and environmentally
friendly food system

\ | /
Building and renovatingin an Accelerating the shift to
energy and resource efficient way sustainable and smart mobility

Leave no one behind
(Just Transition)

Financing the transition

TheEUasa A European
global leader I Climate Pact

23
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A strategic industry.
10 achieve the objectives

of the EU Green Deal The chemical industry is probably
the sector affected by the largest

number of legislative initiatives

The action plan on circular economy, the zero-
pollution target and the chemical strategy for
sustainability (on the use of substances), the
farm-to-fork strategy (on chemical products for
agriculture)

Hard to abate sector

Innovative technologies at the service
of the entire economic system

Biotechnologies, chemical recycling, hydrogen,
electrification, CCS and CCU, eco-design,
energy efficiency of buildings, eco-sustainable
mobility

24
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The chemical industry
as key solution provider
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All'main environmental indicators show
IMPressive IMProvements oVer the years

Air and water emissions Greenhouse gas emissions
from the chemical industry in Italy (CO2 equivalents, million tons)
(var. % 1989-2019)

32.1

-54%

Emissions in atmosphere:

Nitrogen oxides -93%

Sulfur dioxide -99% 14.8
Emissions in water:

Nitrogen emissions -70%

Chemical Oxygen Demand (COD) -76%

1990 2018

Close to the -55%
Green Deal goal for 2030

26

Source: ISPRA, Istat

Source: Federchimica - Responsible Care, 2019
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TThe chemical industry plays a decisive role in cutting
EMISSIONS IN dewnstream USes

The impact of chemical industry on greenhouse gas emissions
production and use in Italy (million tons of CO, equivalents)

Emissions
23,0 B for chemical production

(direct and indirect)
Net balance

Emissions avoided
B thanks to chemicals
In use

-36,8 ] Net balance of emissions
x 2,6 . .
avoided thanks to chemicals

v

-59,8

Source: ICCA -McKinsey, ISPRA, lcdp; anno 2016 27
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Plastics for floor Technologies
and wall insulation and substances Low environmental
for water purification impact adhesives,
Solutions for high paints and dyes

soundproofing

Ceramics and tiles coloured
Low temperature, condensed with digital print inks
and efficient products

for hygiene and cleaning

Polymer materials
for window
insulation

Environmentally friendly
energy and fuels
(LPG and Hydrogen)
for the heating system

Plastics for resistant,
economical and long-lasting
pipes and joints

. : Heat reflective paints Technical gases for solar
Fire-proof and nontoxic i L
textile fibres to maintain internal panels and low
temperatures consumption lamps

Innovative materials
to waterproof roofs and lofts )8
Source: Federchimica
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In the EU high Health, Safety and Environment standards

are guaranteed by the most stringent regulation worldwide

Cumulative number of EU legislative Registration, Evaluation,

measures in terms of health, safety Authorisation
and the environment (net of repeals) and Restriction of Chemicals

* The most detailed available

3000 1 database worldwide

2500 - on the safety of chemicals

2000 - 5 410 * Data are submitted

1500 A ’ to the European Chemicals

Agency (ECHA),
1000 ! an independent EU agency
500 - : with high technical
0 - and scientific skills REACH
2004 2008 2012 2016 2020 i)

* *
*

*
* % Kk

Source: European Union

COMPLIANCE
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The key role of voluntary. commitment to enhance HSE

Responsible Care Program

°* Responsible Care is a global voluntary
program introduced by the chemical industry

over 30 years ago

* Thanks to the commitment
to continuous Improvement companies

o anticipate and surpass regulation
standards

o develop effective management models

o disseminate best practices
along the supply chain

W FEDERCHIMICA
A~V CONFINDUSTRIA

30
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TThe commitment to sustarnability requires
significant investments in R&D'in order to
develop new technologies and products

Employees devoted to R&D Share of companies investing
in Italy’s chemical industry In eco-sustainable technologies
and products (% on the total of
10.000 - companies, period 2015-2019)
8.000 - +90%
6.000 - Chemical industry 54%
4.000 |
2000 | Manufacturing 36%
O T
2009 2019
Source: Istat, 2019 Notes: defined as better energy saving and/or lower
environmental impact products and tecnologies 31

Source: Fondazione Symbola — Greenitaly Report
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All'the main sustainable challenges

need the chemical industry to win

o Zero hunger
(¢ ° Fertilizers, pesticides and biotechnologies for crops growing
' even in adverse conditions
* Specialized ingredients and packaging for better preservation
GOOD HEALTH Good health and well-being
AND WELL-BEING .o . .
* Medicines and diagnostics
_/\,\/\' * Detergents and other chemicals for optimal

hygiene conditions

GLEWATER Clean water and sanitation
* Water purification products

o

13 G Climate action

ACTION . . - . .
* Advanced materials for electric mobility, thermal insulation, etc.

@ * Circular economy
32
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Chemicals at the center

ofiseveral technological disruptions

Renewables

Hydrogen
and fuel
cells

Chemicals
from
waste

Biotech

Solutions

Recovery

and reuse of for
CO?2 sustainable
mobility

Chemical
recycling

Energy

Ecodesign efficiency

Source: Cefic

Huge investments required

Source: Istat and Eurostat — Community Innovation Survey; 2019
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TThe chemical industry can lead the change =
towards Circular Economy

[ N A
O, @ \i  ® @ ,
i (Re-)Design Res-ource-e_fficient, | | Return Recycling Energy I
: climate-friendly : (mechanical recovery |
! production : ! & chemical) & CO,reuse -
\ ), SCSRRp .' \ .'

Strategic positioning upstream of many supply chains Waste-to-energy
residue

Scientific and technological expertise
in the management of material flows

Already 25% of the waste produced is recycled
Source: VCI (Verband der Chemischen Industrie) & Deloitte, Federchimica; 2017 34
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Circular Econeomy: not only a matter. ofitechnologies,

rather a completely different business model

1. Circular supply chain \
Manufacturing Qg 4. Product life extension
_— / Logistics
Sourcing
' Marketing -
2. Product as a service & sales
Reverse

Product
3. Recovering & recycling logistics £ ot.ife
~ disposal / .
N =

All company functions involved

5. Sharing platforms

Extended supply chain: waste collectors, recyclers,...
but also consumers and Public Administration !

35
Source: Accenture
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The solution: acting
on multiple fronts
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Maintaining a balanced approach means

Not neglecting the economic aspects

Rising
unemployment

SOCIAL

(e i -
& v!ﬂlwf? ¥, Reduction of
. i‘“‘ PEACE e
PARTNERSHIP s competitiveness

S
B ... Loss of prosperity

ENVIRONMENTAL ECONOMIC
L CO
@ Al & Relocation
Less safe and
environmentally
friendly products

Damaging competitiveness would lead to negative effects

also on the social and environmental side
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Chemical industry: fostering a virtuous circle between
economic growth, well-being and environmental protection

Exporting :
Reduction of companies E_CO”O”_“'C
greenhouse gas (%, 2018) Dimension
emissions _
(% change 1990-2019) Companies
with internal R&D
: (%, 2018)
Environmental
Dimension _
Social
Dimension

Companies investing
In eco-sustainable
products and
technologies
(%, 2015-19)

Average wages
(chemical index = 100%,
2019)

Chemicals Decrease in occupational diseases

Manufacturing (per million hours worked,
% change 2010-2019) .,

Source: Istat, Inail, Ispra, Fondazione Symbola
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The ltalifan Recovery and Resilience Plan:
an unprecedented opportunity to. make a jump forward

Main EU countries’ RRPs (billions of euro, 2021-26)

0 50 100 150 20
taly |
Spain [N

France | R

Germany _

" Green transition
" Digital transition
. Other

Source: Bruegel

The Italian Plan

IS the most ambitious in the EU,
with almost 200 billion euros
allocated

4 billion euros will be directed to
chemical recycling and hydrogen

The chemical sector enters
several areas of intervention

(i.e. energy efficiency of
buildings, healthcare system, ...)

There is no full recognition

of its strategic role
39
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Probably the most relevant initiative ofiindustrial policy:

widespread benefits or «winner. takes all» risk?

Distribution of Italy’s chemical To avoid «winner takes all»
production (%) risk:

Foreign-owned
companies
38%

ltalian SMEs  «  hgrijzontal initiatives
39%

° supply chain projects

* specific instruments to

«Leave no one behind»
(such as the Just Transition

Medium and large-sized Fund, consisting of
Iltalian Groups 19 billion euros)
23%

Notes: medium-large Italian groups are defined on the basis of world sales exceeding 100 million euros

Source: Federchimica; 2020 40
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The Fake News of plastic packaging

as an “enemy’ ofi the environment:
It actually avoeids alot of food waste

COz2emissions from production COz2emissions from food waste
of plastic packaging without plastic packaging

/ product / KG product
PP tray for meat 0.5 | 0.084 Beef 13.3
PET bottle 1.5 | 0.085 Coffee 8.5
PP Yogurt container 0.5 | 0.073 Soft cheese 1.95
Tray PS 0.51 0.065 Milk 1.3
LDPE film 1 sgm 0.049 Pasta 0.92

Source: On the Sustainability of Plastic packaging — German Association of Plastic Packaging 1K 42
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Managing plastic waste towards circularity.

Plastic Intermediate Full
Waste Step Circularity

B

Recycled Waste

Mechanical Trade & Industry
recycling

Mechanical
recycling Mechanical
Recycled Waste | .I' g o ction recycling
Domestic

» L

Fraction of waste .
not mechanically Chemical
recyclable 40-50% recycling

Waste-to-
energy

Non-recycled
Waste

Chemical
Waste-to- recycling
energy

Landjill Chemical recycling

represents an alternative to
landfill and waste-to-energy

Italy
5Mill. T

Source: ISPRA Federchimica-PlasticsEuropeltalia 2019; Circular Economy of Plastics Conversion, 43
September 2019; 2018.
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An effective policy for. plastics

A plastic tax is not the right answer

° Discriminates against a material without taking into account
the actual environmental impact

° Very difficult to apply especially to imports
e Competitive disadvantage

Not to sacrifice a valuable material, we need to invest In:

* Technology and infrastructure
° Extended producer responsibility (consortium system)

° Education: collection of 100% of plastic waste
requires the contribution of each individual citizen

Chemical recycling, a complement to mechanical recycling

* Public funding should complement private investments
(together with easy access to incentives)

° Speed up the authorization procedures for new plants 2
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The challenge of decarbonising “hard to abate” sectors

Not a single solution, but a set of levers
‘ Green Fuels

Carbon Capture, Utilization
and Storage

"W Electrification Il 1 Energy Efficiency
7Y ci —
L&  Circular Economy Need to safeguard the principle

of technological neutrality

K Low Carbon Fuels

10 billion euros of R&D investments in Italy

On the basis of current scientific knowledge, the complete
replacement of fossil sources as raw materials is impossible

Source: Interconnector-BCG 45
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Single Market for. energy should be part of the solution

Cost of CO2 emissions permits ETS indirect cost
in the EU (ETS, in euro) compensation

50 ~ . .
Compensation  Beneficiaries

40 - (millions of €) (n°installations)

30 A Germany 219 898
Spain 172 183

20 A France 102 286
Netherlands 40 92

10 - Belgium 36 107
Italy 0 0

0

2009 2013 2017 2021

Italy does not provide compensation for indirect costs,

damaging competitiveness also compared to other EU countries

Notes: Compensation paid in 2019 for 2018 costs 46
Source: ENEA, ISPRA, European Commission, Report on the functioning of the European carbon market (18/11/2020)
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In a sustainable economic model

competitiveness relies on the entire Country System

Regulatory
Educational system Public
system administration
~ } -

Chemical Industry

Research Cost of energy
Infrastructure
and transport
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In order to. make the environmental transition
an epportunity for develepment, it IS necessary. to

Facilitate transformation, strengthening the business case
for the huge investments needed

° Partnerships between private companies and PA:
regulation, authorization procedures, problem solving, ...

Avoid unnecessarily penalizing attitudes

During the transition (as long as innovation is not fully developed)
traditional products and processes guarantee

° theresources needed to finance the development of this
«new generation» of products and processes

* sufficient quantities to meet market needs

48
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o really solve the environmental emergency,

@

EU unilateral’action Is ineffective, we need to act globally!

Countries’ contribution
to CO2 global emissions

28%
15%
0
8% 7%
III III 5%
China USA EU 27 Indla Russia

Source: IEA (International Energy Agency); Statista

Main rivers by plastics flowing

Into the sea (tons per year)

Yangtze
Indus
Yellow
Hai He
Nile
Gange
Pearl
Amur
Niger
Mekong

0 500.000

1.000.000

1.500.000

Source: Schmidt — Export of plastic debris by rivers into the
sea (2017)



“The main fuel

to speed the world's progress
IS our stock of

and the brake

IS our “

(Julian Lincoln Simon, economist, 1932-1998)
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THANK YOU FOR THE ATTENTION,

Juliette Vitaloni

Federchimica

Phone +39 02.34565.265

E-mail j.vitaloni@federchimica.it



