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CLIMATE CHANGE
Net Zero Carbon by 2050 As per International COP’ s
Mid term Control Target 2030 (Reduce emission by 45%)

Actual situation increases of 1.1 degree C since 1800, target to reach 1.5

degree C by 2050 Paris Agreement with amendments
GHG EMISSIONS

Industry 30% Transport 21.8% Others 9.2 %

For the Construction 39%= Operational 28%+ embodied carbon 11%
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Global Approach
55% From Running Energy
(Emerging technique & Carbon Capture storage)
45% from Product (target for reduction)

11.9 AFOLU ( Agriculture, Forester, Land usae...) 10.2 %
industry

3% Energy from Building,( 6.7+17.2) transport & systems
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Additional new Process for Emission Reduction by Changing
underlying production process and feedstock.

Objective: Eliminate Fossil fuel, replaced by Renewable
energy, Decarbonized Electricity, Hydrogen & Biomass




Challenge: Recycling & Reuse

Isolating & Refining Individual Rare Earth Elements (REE) Plus
Diversify the ressources, Necessity for reducing energy of

processing during the recycling

Metabolizing by Gluconabacter bacteria, producing acid to

separate REE from Shreddered electronic waste



FERAMEWORK FOR THE CIR

Circular economy (also referred to as circularity

or CE) is a model of production and

consumption, which involves sharing, leasing,

reusing, repairing, refurbishing and recycling

existing materials and products for as long as

possible.

CE aims to tackle global challenges such as

climate change, biodiversity loss, waste, and

pollution by emphasizing the design-based

olementation of the three base principles of
ndel.

LARE

NOMY
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THE CIR

The three principles required for the

transformation to a circular economy

are: designing out waste and pollution,

keeping products and materials in use,

and regenerating natural systems."

LARE

NOMY
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RTHE CIRCULAR ECONOMY e

“E has been gaining popularity
because it helps to minimize
emissions and consumption of raw
materials, open up new market

prospects and principally, increase

the sustainability of consumption

and improve resource efficiency.
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The circular economy Is a framework of three principles, driveff=

w F g

| J
by design:

-_—

Circular Economy cuts waste and reduces the need for

_IEliminate waste and pollution, new resaurces

J Keeping products and materials in
use and

Raw materials

B Regenerate natural systems.

Waste
management

CIRCULAR

Collection & ECONOMY Production

recycling

It is based increasingly on renewable energy —
and materials, and it is accelerated by digital facturing
innovation. Consumption

Residual Use, re-use, repair

waste



; LGBC

lebanon green building council
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The circular economy is a framework of three principles, driven

Dy design:

Ib Develop markets 1or recycicd maternial

Design better products

Invest in
infrastructure

Circular

ncourage
s \5‘ Economy

\ =8>/

Optimize lifecycle
lm through alternative
consumption
Improve collection f\ /
v Promote reuse

Swrainable Global Resonwoes Lad
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Elements of Circular

)

Elements of a circular economy
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Elements of Circular Economy e e e e
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SHARING ECONOMY

COWORKING

CAR SHARING @ PROPERTY SHARING

DEVICE SHARING TOOLS SHARING

@ \5)@) INNOVATION
SHARING ECONOMY
CROWDFUNDING BICYCLE SHARING

REDUCE
EXPENSES

\/ectorStock’ VectorStock.com/27120318




Circular Economy: Product life cycle o ST
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Lite Cycle Assessment, also known as Life Cycle Analysis, (LCA)is a

process for evaluating the environmental impacts of a product or

service over the course of its entire life. It is often used to determine

the best performing product, service, or other solution, at a given
point in time, in terms of specific environmental impacts, such as

carbon emissions.

However, like any tool, it has its limitations, and can give misleading
or contradictory outcomes if not used carefully.
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Reasons to be cautious with Lite Cycle Analysi

-~ -

It is important to
remember that while Life Cycle Assessment is good at pointing to the best
option based on a specific metric at a specific time, it can sometimes lead us to

seek short term, individual benefits at the expense of long term, collective ones.
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can only measure metrics that we
can quantify, such as carbon emissions, and therefore weighs decisions more
heavily towards these metrics. LCA can often ignore impacts that are harder

to measure or less well understood, such as plastic in the environment or the

long term effects of landfill runoff.
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LCA is
limited in the sense that they will only measure the parts of the system or the
metrics that you have asked them to look at. Anything that isn’t defined within the
boundaries of the LCA will not be accounted for. On top of all that, LCAs, just like all

models, are dependent on the data you feed into them and the assumptions you

make.
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How to use Lite Cycle Asse: pconomy

1. Highlight are LCA can be used to
|dent|fy |mpact hotspots within the life cycle of a
specific solution

Test against changing external factors, LCA can be
used to investigate the |mpact of external factors that
might vary between geographies or with time.




nnnnnnnnnnnnnnnnnnnnnnnnnnn

£ per sl st | ulao

3. Compare sin LCA is most likely to be able to give a

clear answer when most parts of the system remain the same.

4. Jse LC/ An LCA is most useful when
there is reliable input data and fewer unknowns. Once it is clear how
materials and resources will flow through the system, an LCA can be
more effective. The later stages of an innovation process, such as
during scale up or when improving an existing system, therefore
might be the best time to carry out LCAs. Care should be taken when

using LCA in the early stages of an innovation process.




nnnnnnnnnnnnnnnnnnnnnnnnnnn

The butterfly diagram:
Visualising the circular economy

It illustrates the continuous flow of materials in a circular economy. There
are two main cycles — the technical cycle and the biological cycle. In the
technical cycle, products and materials are kept in circulation through
processes such as reuse, repair, remanufacture and recycling. In the
biological cycle, the nutrients from biodegradable materials are returned
to the Earth to regenerate nature.




Chemical recycling, a part of the solution for closing the loop

Fossil-based Polyolefin Convertg J
feedstock PG NING FOR RECYCLING l PO Solutions as
‘ pES! s\ enablers for the
" ¢ B r circular economy
Renewable \ | I
feedstock l
Energy Saving Retailer |y Brand owner
CO, reduction
v [P 9
A ‘ P
| Mechanical i&w 24 End consumer
I recycling é @
& W
¢
:
Chemical
recycling O
Energy l& : : Prevention of plastics
recovery 1 Waste collecting into the environment

| and sorting

The circular cascade model. Source: Borealis



As a leader in the polyolefins (PO) industry, Borealis is driving the transition
from a linear to a circular economy. Borealis has developed a strategic
framework to move its PO business stepwise towards a circular economy,
developing ‘Circular Economy Solutions’ to cover all possible circular offerings
for customers, from renewable-based feedstock to chemical recycling. In
addition, the Borealis membership of the Ellen MacArthur Foundation’s New

Plastics Economy endorses this leading position.



Borealis PO products and solutions are designed for circularity with a
primary focus on reusability, followed by mechanical recycling, then
chemical recycling and finally energy recovery. When selecting these end-
of-life options, the entire life cycle of a material is considered. In the case
of chemical recycling technology, Borealis optimises and balances
environmental, market and social expectations versus energy recovery

from incineration.
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BATTERY RECYCLING

/ 1

repurpose

’
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"courtesy of WIKIPEDIA"

o Collection and processing




WASTE WATER RECYCLING

BIOLOGICAL TREATMENT

Next, microorganisms are put

to work to remove organic
contaminants, which results in
the byproduct of “solids™ and
CO,. Fluidized bed bioreactors,
membrane bioreactors, and
sequencing batch bioreactors can
be used to optimize the biclogical
processes.

PHYSICOCHEMICAL PRETREATMENT

In the first step, materials such as sand and oils —~ along with
other contaminants including heavy metals, fluorides and
Bypsum — are removed. Veolia offers a comprehensive range
of processes specific to particular contaminants including
coagulation, precipitation, decanting and filtration.

;
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Zero liquid
discharge
in four steps

=
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FOUR-STEP
WASTEWATER TREATMENT

Zero Liquid Discharge technology
RECYCLED consists in ridding wastewater of all of its
WATER contaminants, which requires four steps.

Multiple technologies are available for cach
step, depending on the size and type of
industrial application.

SEC(R)N DARY

AW
MATERIAL
-Salts

EVAPOCONCENTRATION -
lnﬁheﬁo::t:ge%rwaler » MEMBRANE FILTRATION
reclamat a< hi via

2 Dissolved contaminants have been climinated b ical treatment,
evwap«‘ ;:M.'\“b::{;:emp" "g‘?.u.-. ts but suspended contaminants remain. They are ?ve,m using
:hro::h':va:ovya?m wm‘, v,-,‘:';"y various filtration technologies, including granular media filters (sand,
231 the water with minimum energy < activated carbon, etc.), microfiltration (membrane tech and

ultrafiltration membrane technology capable of removing bacteria
and viruses as well as large organic molecules.

"courtesy of WIKIPEDIA"

consumption.




SUSTAINABILITY AND RECYCLING

"courtesy of WIKIPEDIA"

Car life cycle




SUSTAINAB Y% c VLGBG
_J - ml1LA 7V J

nnnnnnnnnnnnnnnnnnnnnnnnnnn

£ per sl st | ulao

Intuitively, the circular economy would appear to be more sustainable than
the current linear economic system. Reducing the resources used, and the
waste and leakage created, conserves resources and helps to reduce
environmental pollution. However, it is argued by some that these

assumptions are simplistic; that they disregard the complexity of existing
systems and their potential trade-offs.



https://en.wikipedia.org/wiki/Sustainable

RECYCLING IN THE CONSTRUCTION FIELD-FULL
LOOP "courtesy of WIKIPEDIA"

HVACand  Electricaland  gire ang life
plumbing lighting system safety
Building structures, system equipment

fixtures and
appurtenances

Help Desk
service

400 R 47
Hrann
VAT

ALY

Commercial

s cleaning
Lifting

equipment
Snow and ice
management
Mr:n d:zfs. Landscape
overnead doors Waste maintenance

and gates

management



£ per sl st | ulao

There are some obstacles during REE recycling and reuse. One big challenge
is REE separation chemistry. Specifically, the process of isolating and refining
individual rare earth elements (REE) presents a difficulty due to their similar
chemical properties. In order to reduce the environmental pollution released
during REE isolation and also diversify their sources, there is a clear necessity
for the development of novel separation technologies that can lower the cost
of large-scale REE separation and recycling. In this condition, the Critical
Materials Institute (CMI) under the Department of Energy has devised a
technique that involves utilizing Gluconobacter bacteria to metabolize sugars,
producing acids that can dissolve and separate rare earth elements (REE)
from shredded electronic waste.



CIRCULAR BUSINES:

/
" 4 " 4

Intensifying  Dematerialising
resource resource
loops loops

\
Closing Slowing / Narrowing

resource resource resource
loops loops loops
/ n/(2ircular

Business

business
model

model

|

Solutions for the Circular
Economy
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Circular business models can be defined as business models that
are

closing, harrowing, slowing, intensifying, and
dematerializing loops,

to minimize the resource inputs into and the waste and emission
leakage out of the organizational

system.
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This comprises:

1. recycling measures (closing),

. efficiency improvements (narrowing),

. use phase extensions (slowing),

. a more intense use phase (intensifying),

. and the substitution of products by service and software solutions

(dematerializing)
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The CE does not aim at changing the profit maximization paradigm of
businesses. Rather, it suggests an alternative way of thinking how to
attain a sustained competitive advantage (SCA), while concurrently

addressing the environmental and socio-economic concerns of the

215t century.
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Indeed, stepping away from linear forms of production most often
leads to the development of new core competencies along the value
chain and ultimately superior performance that cuts costs, improves
efficiency, promote brand names, mitigate risks, develop new

products, and meets advanced government regulations and the

expectations of green consumers.
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The circular economy can reduce global CO2e emissions from cement,
steel, plastic, and aluminum production by 40% or 3.7 billion tones in 2050,
thereby achieving almost half of their net-zero emissions target. This
opportunity comes from making better use of products and materials
within key sectors such as built environment and mobility. These solutions
are cost-effective and offer system-wide benefits. Industry is responsible

for around 21% of global CO2e emissions.
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Additional interventions will be needed to further reduce industry emissions While a
transition towards a circular economy for key industry materials could reduce global
emissions by 40% in 2050, additional measures will be needed to close the remaining
emissions gap. Innovative industrial processes will be crucial. For example, new low-
emission industrial processes will contribute to emissions reduction by fundamentally
changing the underlying production processes and feedstocks. The objective is to
eliminate fossil fuels from the outset and replace them with renewable sources, e.g.

ecarbonised electricity, hydrogen, and biomass
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ACTUAL APPLICATION IN EUROPEAN ===
COUNTRIES

TACKLING THE OVERLOOKED EMISSIONS

TOTAL CURRENT
EMISSIONS

EMISSION
REDUCTIONS
IN 2050

EXAMPLES COVERED

IN PAPER (FOOD, STEEL,

CEMENT, PLASTIC, AND

ALUMINIUM) 45%
CIRCULAR

ECONOMY

55% 45%

ENERGY PRODUCTS °
55%
EMERGING
TECH,
CARBON
CAPTURE
STORAGE
AND DIET
SHIFT

N

ZERO EMISSIONS




45% OF GLOBAL GHG EMISSIONS CAN BEATTRIBUTED TO THE PRODUCTION
OF MATERIALS, PRODUCTS, AND FOOD, ASWELL AS THE MANAGEMENT OF
LAND GLOBAL GHG EMISSIONS BILLIONTONNES OF CO2E PERYEAR, 2010
NOTE: 'INDUSTRY’ AND 'AFOLU’ INCLUDE THEIR OWN ENERGY-RELATED EMISSIONS BUT
NOT INDIRECT EMISSIONS FROM ELECTRICITY AND HEAT PRODUCTION. SOURCE: IPCC,
FIFTH ASSESSMENT REPORT (AR5) AND MATERIAL ECONOMICS ANALYSIS. 11.9 AFOLU
(AGRICULTURE, FORESTRY, AND OTHER LAND USE) 10.2 INDUSTRY
(MATERIAL PRODUCTION) 17.2 ENERGY SYSTEMS 6.7 ENERGY FOR
TRANSPORTATION 3 0.4 OTHER (NON-ENERGY) ENERGY FOR BUILDINGS
PRODUCTION OF GOODS AND MANAGEMENT OF LAND 45
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COUNTRIES —

FIGURE 1: 452 OF GLOBAL GHG EMISSIONS CAN BE
ATTRIBUTED TO THE PRODUCTION OF MATERIALS,
PRODUCTS, AND FOOD, AS WELL AS THE MANAGEMENT
OF LAND

GLOBAL GHG EMISSIONS
BILLION TONNES OF CO_= PER YEAR, 2010

o.4
OTHER
(NOMN-ENERGY)

ENERGY FOR BUILDINGS

AFOLU
(AGRICULTURE.,
FORESTRY, AMND
OTHER LAND USE)

ENERGY FOR
TRANSPORTATION

PRODUCTION
OF GOODS AND
MAMAGEMENT
OF LAND 452

INDUSTRY
(MATERIAL
PRODUCTIOMN)

ENERGY SYSTEMS

Mote: “Industry” and WAFOLLP include their own energy-related emissions but
not indirect emissions from electricity and heat production. Sowrce: IPCC, Fath
Aessacsment Beport CARS) and Material Economics analysis.
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The attached figure shows a CO2 e abatement cost curve of a number of
circular economy opportunities .some like sharing business models, durable
designs and high quality recycling can be cost negative and others fall

below USD 5o/t CO2 e. by comparison, many measures required for Zero

Carbon materials production cost minor than USD 100/t CO2 e
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EMISSIONS REDUCTION POTENTIAL FROM
CIRCULAR ECONOMY BUSINESS MODELS*Y

COST OF EMISSIONS REDUCTIONS EUR / TONNE CO:ze

— CARS - SHARING

— CARS - PROLONG LIFETIME

— CARS - REMANUFACTURING . PRODUCT REUSE
— BUILDINGS - FLOOR SPACE SHARING

— OTHER - SHARING AND LIFETIME

— PLASTICS - HIGHER QUALITY RECYCLING

— BUILDINGS - REDUCED WASTE IN CONSTRUCTION

— PLASTICS - REUSE

100 - — STEEL - REDUCE COPPER
ALUMINIUM - INCREASE COLLECTION

MATERIAL RECIRCULATIO
ELIMINATE WASTE

50

EMISSIONS REDUCTIONS
MILLION TONMNES CO; /YEA

CARS - LIGHTWEIGHTING
BUILDINGS - MATERIALS EFFICIE
CEMENT - CEMENT RECYCLING

STEEL - REDUCE FABRICATION LOSSES
PLASTICS - CHEMICAL RECYCLING
L BUILDINGS - REUSE
- OTHER - MATERIALS EFFICIENCY
- PLASTICS - INCREASED RECYCLING AT CURRENT QUALITY
- ALUMINIUM - AVOID DOWNGRADING
- STEEL - INCREASE COLLECTION

Source: Material Economics, The Circular Economy - A Powerful Force for
Climate Mitigation (2018)



WRAPING THE ABOVE CIRCULAR ECONOMY INFORMATION V
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ELEMENTS OF CIRCULAR ECONOMY —_—
RESOURCES PRODUCTION USE RECYCLING
Resources Production Use Recycling
Natural Capital New revenue model share, maintain reduce
natural Rethink: Leasing, rent reuse, repair ressources,
Nontoxic,
NonDepleting New design sustainable share, refurbish biological &

Renewable Energy  Supply chain collaboration remanufacture

Mechanical
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Based on using special Materials and Products

"Gispen, Circular Interior Design(extensive usage of products with possible return to
factory)

"*Mud Jeans”, Organic Cotton recycled with no waste
"Auping”, Bedding Matrass (Could be used and returned to factory after many years)

“Interface”, Square Module Carpet (Could be used and return it to factory after many
years)

"Bosh” Washing Machine (Repairing units and reselled again)



IMPACT AND TACKLE OF THE CIRC AR ECONOMY ; LGBC
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Climate Change Biodiversity Loss Waste Pollution

RESULTS

Minimizing emissions & Open up New Market Prospect & consumption
of Raw Material increase sustainability, Improve resources efficiencies
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Isolating & Refining Individual Rare Earth Elements (REE) Plus Diversify
the ressources, Necessity for reducing energy of processing during the
recycling.

Metabolizing by Gluconabacter bacteria, producing acid to separate REE
from Shreddered electronic waste.
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Lebanon Green Building Council
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