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The circular economy model:
less raw material, less waste, fewer emissions

Raw materials \@',y
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environment Brief 8518 sl &
programme Early Warning, Emerging Issues and Futures ue ®

Charcoal as a global commodity: is it sustainable?

AYTOY2TO2 2022

“ATIALTOUVTAL ETIELYOVTWC KAUVOTOLLEG KO TIOALTIKEC TIOU OTOXEUOUV OTNV
riapaywyn EUAOKApBoUVoU aTto opyavikad aroBANTa yia va anodeuyBel £Totn
TIEPALTEPW UTIORABLLON TV SACWV KaL N ATIWAELA TNG PLOTIOKIAOTNTAC KAl Val
auENBEL KE AUTOV TOV TPOTIO N BLWOTOTNTA AUTOU TOU UALKOU”

. 3 |
Secondary raw materials that can provide alternatives for charcoal preduction
Photo credits: From L to R: Shutterstock/Ant Clausen; Shutterstock/Anastasia Martyshina; Shutterstock/Maxal Tamor; Shutterstock/iamlukyeee; Shutterstock/Lamuka
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Wood Charcoal Production (Mt)

Source: https.//grandroyalcoco.com/product/hardwood-lump-charcoal/

1995 2000 2005 2010 2015 2020

Source: UN environmental programme, Foresight Brief (2022)



Mepimou 1 ek. Tovol EuAokapBouvou katavaAwvovtol Kabe xpovo otnv EE

Movo to 1/4 mapayetat otnv EE

Others Ukraine
2 12% 20%
Bosnia-
Herzegovina
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South Africa 3%
5%
Paraguay
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Indonesia Nigeria
7% 19%
Russia
747990 =
J
" TUNNES Namibia Cuba
. IN TUTAL 10% 11%

Countries of origin of charcoal exports to the European Union (EU 28)

Source: 2020 Analysis of the EU Charcoal Market (WWF)
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Every year millions of
tonnes of potentially
illegal wood enter
the EU as charcoal
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Source: 2020 Analysis of the EU Charcoal Market (WWF)




Erumtwoelc EulokapBouvou oTo TieptBariov

\A/
\{:‘/ Food and Agriculture Organization
Y of the United Nations

THE CHARCOAL
TRANSITION

Source: FAO (2017)

Extipaton ot 1-2,4 Gt CO2e GHG ekméumovTal £TNOLWC Ao
TNV TIAPAYWYN Kat T Xpnomn KAUoOEUAWV Kat EuAavBpaka,
TIOU QVTLOTOLYEL 0TO 2%-7% TWV TIAYKOOULWV aVBPWTIOYEVLIV
EKTIOMTICOV.

OdeilovTal o€ peyaio Babuo:

= gTN UN BLotn Slayeiplon Twv dacwv

= OTNV AVATIOTEAEOUATIKN TIapaywyn EUAavBpaka

= gTNV 18La TV KOUON TOUG

Eruri\éov, n amoPiAwon Kat n uttoBaditon Twv dacv
LTIOPEL VO TIPOKAAEGOUV ATIWAELA BLOTIOLKIAOTNTAC AOY®W TNC
MELLIONC TGV OLKOTOTILV KOl TOU KOTAKEPLOTIOMOU TOUC,
KaBC Kal TNC ATIWAELAG KPLOWWV AELTOUPYLLV TOU
OLKOGUGTNMATOC.

H £TIAEKTIKN UAOTOMNON BEVTPWV Yia TV TIapaywyn
Eul\oKapBouVoU UTIOpEL ETTIONC VA 03NYNOEL 0 AANAYEC 0T
oUVBEOT TWV €150V 0TA 5A0N KOL TLG DOOLKEG EKTACELC, |IE
AVETILBUMNTEG OLKOAOYLKEG OUVETIELEC,.
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Mapayoupe, otnv Kahaupara, kapBouvo aro ta
UTTOAELMHATO TOU KOPTIOU TNG EALAG
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KAHMHZ

AoBeoTonoiia

Kupla napaywylkn dpaoctnprotnta:

= AoB€otnC
= AoBE0TOMOATOC
= MupnvokapBouvo (1992)

Epunoplo:
" OLKOSOMLKA UALKQ
" Znpa éounon
= Qgppomnpooon
= Xpwporta
= AYpOTLKA pnxavhiuato
= EpyaAeia
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I6purr|g KoL scbsupsrng ToU nupnvoxapBouvou KAHMHZ

KAQung KAnpevtiéng (1912-1999)
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AocBeoTomoiia

KATERINA KOTTARIDI DIMITRA KOTTARIDI KLIMENTIA KOTTARIDI



AoBeoTtoMBoC: [ZNUATOYEVEG TIETPWUA

Houses of Parliament
London UK

YYnAn TIEPLEKTIKOTNTA OE AVOPAKLKO
aopeotio (CaCo,)

Enpire Statuilding
NY USA
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1000 °C Edbapuoyn 0ToV YEWPYLIKO TOUE




Edbapuoyn 0To KATAOKEUAGTIKO TOUEX

Y3poEgidio Tou
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XpnoeL; Tou aoBeotn

Overview of lime customer markets (sales by sectors, 2017) [%]

Export: 3.0%

Other Industrial Consumers: 13.0%

Chemical Industry: 8.0%

Agriculture: 2.0%

Environmental Protection: 16.0%

Civil Engineering: 7.0%

Steel: 40.0%
‘

Construction Material: 11.0%

Source: European Lime Association (www.eula.eu)



Mupnvo&ulo (exhausted olive cake)

Epicarp
(cuticular lipid layer

Mesocarp
(flesh or pulp)

Olve fruit
(drupe)

Endocarp (a) ;.'.

ood (D) Seed
(stone) shell

To TUPNVOEUAO ATTOTEAELTAL OTIO:
T0 KOuKouTot (endocarp) |

v Yixa (mesocarp)

v dAouda(epicarp)










MAeovektnpata
KOLTA TNV Xpnon:

Aev kamvilouvv

Aev pupilouv

Aev TteToUV oTiBeC
Avapouv eUkoAa
Awdpkela 4-5 wpeg

Xwplc xnUIka mpooBeta
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EkAUouv 30% Alyotepo
CO amo 1o EuAokapBouvo




H otaytn uropel va XpnotuoTiotnBet we
EVIOYUTIKO £dadouc!
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din
SAMBURI DE MASLINE
PENTRU GRATAR

)

©» Now Available in
North America

" Our product has been available in Europe since 1992. In 2016
we are proud to now offar this great product to the North
American Consumer for the very first time.
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¥ KLIMIS's full use of olive ’ Armo 8 X‘bpsCZ
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; EMAS Awards‘2014. BV Wiard | EMAS AwardSL2009’m

13 4 5

ANO:NAZAME:

= To Mpwto Evpwnaiko Bpapeio EMAS 2014 OwoAoykn¢ Katwvotopiag, (Effective
eco-innovations supporting improvements in environmental performance). [AvwoBepo]

* To Npwrto EOvikO BpaPeio EMAS 2010 Antodotikotntag NMNopwv (Resource vg

efficiency). [Bpu&eAAeg]
* To Npwrto Evpwnaiko BpapBeio EMAS 2009 AAucidag Edpodiacpol & Mpaoivng
NpounBsiag (Supply Chain including green procurement). [ZtokOApn] EMAS



TIC 22 KAAUTEPEC «Tipactvec» SMEs tne EE ota
European Business Awards for the Environmnet (EBAE) 2018-2019

European

RUNNER-UP
2018-2019
European Business Awards for the Environment

KLIMIS

Producing lime products and barbecue briguettes
out of olive stones P The Management Award S
(Micro and Small

GREECE '._ Companies)

Karmenu Vella Eurupean Business
513" ;\‘me Affai airs and F::Srrreofr\et:r: Frenment Awar s for the
Vienna, 14 November 2018 Environment

National winner 2018-2019 otnv katnyopia“Management” kat EU Runner-Up
3£ 161 SMEs aro 19 EupwTidikeg XwpPEC, SlakplBnkav puovo 22




From the production of agricultural lime to summer barbecues,
olive pits make a perfect circular fuel

3o Good Practice §
A example of : S
Clrcular Economy g
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P
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: .European Clrcular Economy Stakeholder Platform
Ty #CEstakehdlderEU  #circularecopomy = .. (S



https://circulareconomy.europa.eu/platform/en/good-practices/production-agricultural-lime-summer-barbecues-olive-pits-make-perfect-circular-fuel
https://circulareconomy.europa.eu/platform/en/good-practices/production-agricultural-lime-summer-barbecues-olive-pits-make-perfect-circular-fuel

WORLD

"Forom € UpLink Innovation Ecosystem
P

uplink
SOLUTION Partnerships & Public

UpLink Innovation Portal > A

KLIMIS (VAS. & EK. KOTTARIDI GP): Innovative
circular transformation of olive stones to
barbecue briquettes

& B2BandB2C (51968 2 11-50 Employees

We use locally available crushed olive pips as a carbon-neutral fuel, that are fired with

crushed limestone to produce quicklime (calcium oxide), an important chemical with
many agricultural, construction and environmental applications. The partially-comb...

™| NASOS MAKIOS Q
ENVIRONMENTAL MANAGER,GREECE v
& O <
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Last Updated March 21, 2023

Circular transformation of olive stones to
barbecue briquettes

Our small family-owned business, for more than 50 years, uses
locally available crushed olive stones (called exhausted olive...

Business case Kalamata




"CIRCULAR CITIES | SOLUTION BOOKLET” (2021), published by Smart
Cities Market Place, a platform of the General Secretariat of the
European Commission for Energy.

- European |
Commission Di
8

| | Value recovery
: These models, also referred to as resource re Making the most of olive oil production At the same time, they also contribute to the
covery models, are concerned with the after-u by-products mitigation of several local and global environ-
phase of products and their aim is to recover vall mental issues like GHG emissions and deforesta-
from used products and feed back into the val tion. In global terms, recovering energy from the
chain. Traditional recycling falls into this catego by-products of locally grown food crops offers
where recaptured materials from used produc| a carbon-neutral fuel alternative for industrial
can be introduced in the secondary material ma processes as well as a certified way for citizens
ket. Giving life to new products from recoverd to avoid inadvertently contributing to deforest-
materials, refurbishing or upcycling, as well ation.

second-hand shops, also represent business mot
els that recover value. Recovery of bio-resourceg
treatment and reuse of wastewater, heat recove|

The Greek family-owned business ‘Klimis’,
since 1968, uses locally available crushed ol-
ive stones (called pomace) as a carbon-neutral
fuel in its kiln. The kilns with crushed limestone
are fired to produce quicklime (calcium oxide),
an important chemical with many agricultural
and construction applications. The olive stones
are a remnant from olive oil factories produced # Further reading: www klimiscoal gr/e
during the process of collecting olive oil

and energy from waste are also examples of i The partially-combusted olive stones remaining
source recovery. Finally, other solutions may uj in the kiln, are then collected and compacted
the concepts of industrial symbiosis, where in moulds to create slow-burning barbecue bri-
waste or by-products of one company or sector aj quettes replacing some of the environmentally

a resource for another company, , or Cradle-to damaging production of wood charcoal

ile® design, according to which products can § Despite the initial lack of awareness regarding
reused in continuous cycles or can be returned § environmentally friendly products in the com-
! nutrients to the natural environment. munity and difficulties in financing and certi-
fication, the company has managed to create
multiple revenue streams by cascading olive
by-products through a sequence of value ex-
s tracting processes.

CIRCULAR CITIES
SOLUTION BOOKLET

Smart Cities Marketplace 2021
JilidiL LIue> vidalkeLplale £2uzl
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E European Network for KLIMIS - BBQ briquettes from olive stones
Ru ral DEVElOpment [ Practice / Method
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Funding (EUR)
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A family-owned business created multiple revenue streams by creating a new product
from an olive stone by-product, demonstrating sustainable economic development and
environmental protection.

Summary

As demand for energy increases across the
world, climate change simultaneously has
begun to visibly impact all countries. To
mitigate climate change, it is necessary to
ensure that economic development will
prioritise  carbon-neutral bioenergy fuels,
especially those that harness energy from
agricultural residues.

The family-owned business ‘Klimis” produces lime putty and quicklime. In the process
they use olive stones as a source of heat energy. The olive stones are a waste product
from the olive oil production in the region. As the olive pips do not completely
cambust in this process, a black powder is created as a bioproduct. Reusing this
residue offers an opportunity to create an additional source of income and protect the
environment from the discarded residue. The business owners experimented for 15
years before developing and finally placing their own olive barbecue briquettes in the
Greek market in 1992. They designed and assembled their own machinery from
scratch which included mixers, press machines and dryers and then tested if they
could produce this new by-product effectively.



Wir Gber uns Tiere & Natur &
/ Pflanzen Landschaft
#  Umwelt&Ressourcen  Okologischleben | Essen &trinken  Tierische Produkte

Kein Tropenholz auf deutschen Grills

Tipps fiir nachhaltigeres Grillen

Die sommerliche Sonne lockt viele Menschen zum Grillen in ihre Garten oder
nahegelegene Parks. Was viele nicht wissen: Herkdmmliche Grillkohle stammt
haufig aus Tropenwaldern! Eine Alternative bietet zum Beispiel Kohle aus Abféllen
der Olivendlpressung.

Grillbriketts aus Olivenkernen - Foto: Achim Wulff

a,bi%

Business @

- European
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\? Biodiversity
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#EUBiodiversity




DEBBIE HASKI-LEVENTHAL

2TPATHIIKH ETAIPIKH
KOINQNIKH EYOYNH

Mia Ohonikri Mpooéyyion yia ty YnedOuvn & Biiown
Enetpnpatiki Apaotnpiotnia
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‘Biidotpa sryelpnuatika povteda otn GvAavdia, tnv EABetia

kat TV EAAada-TMNapadetypata aravBpakotoinong
ULKPOMEDTLWV ETIYELPNOEWY 0TV Eupdtin- To Kowvo

XAPAKTNPLOTIKG TOUG £ival N KUKALKA olkovopia

ENVIRGNMENT
— T —

11
PIRROBER

4TV RAR - YD RGFRALE S ZRET

R - SR NESE DR R FESEH
é%iﬁ,'f-i(i [Y—%a>—-IT/5—|

R '?ERM. Fhic “
VE, ZOHT 2UT,
RAREED: )@—701#’5}!!&(-’&!,’(&':7&. X-EFER

74257 F—THBLTBUES )
EVa-NAOREREOLYZN

02448, ¥—FaF—x2/)3—
D& A <2 b T RERRES 7
*=5 5 (WCER OMERAAA ¥

ADY—%25—xa
30#k) BRALIHS, SRR 1L
TAYFLROANTAS N~ T (2012
SERSE) DI TR

MO 742 7Y FRRIET,
PR NN L P OIE S a
AMREEL Y HAT D P—UREL
TORIMME" ERUL TS, K

YFFAZARTIRLL, MEO=
KL THA XERX DD AFA
L LY BRI DAY
. AR—ZAOEWER
BLTWG, 74)F 403
DL 2 LR 10005L |
HOLIRATHS,
WG RBWMOL > 5 A REOH
ELUSLD (LATOESa—A N
LB THA LTS TORIS
AYFFYANGEH), ARIIWEE

54 2024.5U WALV

KB2406.054-055 _croweccnomy ndd. 24—

DB, LY FADR T LRI RE
F5, BHRFLOLY ZARIETH
ALY, SRR Moty T2,

[HAAM, KE<TRIITHL W AL AT, ER - FAITIRO
EHOMM, SHAF—BEOBOM | EFONABLTHREY, EFEEER

RAR—TFRFyIHD
ERCYREERLTER

BV MIEL K A7 F T AR | EERIGR TR S A7
HoM SR AS—AZ NS | LU CHIRAICHIRESAS, Kikrkimh
WEIRIHC LY. RENRASP 2L ShB, B, THLUD

THERLOMAN DD, TORY,
BE OB XD COME RE RLA50%
WrohA, Ef, LHOMSHCOM | Fi2000LL LR ELRE A
HIRIRICOZNY, RRATL ML | SUBBILLEN. G ChlTl
TIBBIRE 2> TS, @ik, | bhTns,

B E TITIE D 7Y — TR AARDYF— I D (Y H—)
TEDWARKLRAL TS, Aos My A - (EEHI32 cm) )

FIMAT IS

ARTITR=T DR = BRLY AR CParmaco Group

D%, REOWELHT, /i~
A2 BB REE:
DBIIEHY L EEUOWIZIRRGL
THY. LRELDS.

B, b mLu& Ax;:althl“
ALK A BRI 30N 20 1S

725 rmcavLexsty o oz - ve) CacRaE 3
BHHEEIL H0% 0K
2 | EYOREEDET, WEZU0NS | TS, LUk, /
v | ocommTER, Abe XD~
« PONE T DIV
| wvse_tmgonay—som | Mo FVToMe
| RZYNVERECEHR 9
> BUERERISL RIS, 7, A—Ab
E | Vv ARAVRAFYTER LRIHLTEY, Loy
i | AT AANOERBELTAR | LlE>TVS, RENICHEDRS
% | v FROF)—F DR 'u:v-a '\ WEFETA—REa—LRLUR
ABHOTMBEHSNLNS
FIHOFY R - vk RBHATE
T | R EEROMARE AL TS, — it (4 RIIGERE NS &
WATRBARGEEL TSR, [ | 5RIERR. bLTITPLOMA
ZOTRMENEFEBAL; L EOMHISHEOT)—7 | BRFHRLLHIAMELET) &
AL, cEnEUiEs, G | A AEETRSNBREWND, RUE | T, EAOURKEENE IR
HLTHBORAHAETA B | DIVIRA - PYAVTATAARIL | NTIBHOMWEL ML THY, B
FLRAEHROMLIHMMTSZL | BACTRT SRBEHH TS

OHBZTIAF 2 (PBT) &
E=ZT. 100%Y 94 2ALT
WEEHT LR, Wil
h. EFoRkiiLD
V= ARERTICEBYRE, |
WEHEDEELFEY)

TS, RAF< AR

m)as:m: Tt e DI

L ELTHAIEC MRS %8

b, WO - VA 2LEA
T,

~ |

DT YRRFY S~ FBTIR
BEHXTHALOR, (AE
BT, EREE DA
RUBRDTT) LYY —
PR - EF—hEHY

RAHRL b7z D1 20}
AA. A TRZOBEBALT
AT TN LAY
T 10K, 79 ATIR2
BTws,

KLV (VASBEK KOTTARID GP)

WAEYIR 2024.5U

2024108722 1729

NepBaAloviiko
NEPLOSIKO otV lanwvia
"Environment Business

Teuxog:
louviog 2024

PIONEERS~ME# -5
luii4 *#wstm

37k A=y bR

by 7Y— !—Lﬂ(flﬂﬁluil
»

W14 74 - 797K -V nMRER REW-K

PHEROBBE
~ERORAERLT SRR~

#—%25-x2/I-RFBE
EVEBZORIMMEROTH

RER RS

AT 35747
HRATRELE SR ANDER
BFREREZED
miEfEE (X |




Social media | TuRpa NepBaAAovrog tng Evpwnaiki¢ Emttponng

«  EUEnvironment @ &
Hundreds of 8 companies are joining the
making best use of al resources

EU Environment ©

@EUEnvironment - Kpamikog opycviGpog ® Moo=t TEPLOCOTEPD

EU Environment @
& Low-@

Hundreds of Ml companies are joining the #CircularEconomy, making The ofcal accoun for Directorate:General for Envionment (0

The European 773

Green Deal

. 3l produces BBQ briquettes from olive
pips 1€, which emit 30% less CO than wood charcoal

Learn more on our akeh platform 24

EU Environment &

Apxkn oehiba Minpowpopisg MNeprocotepa ¥

ENV). Rts and likes are not necessarily endorsements.
best use of all resources ) & & -
P Klimis 10 M B oli BBQ bii t d 31,9 xoh ) 96,7 xoh. [\
P L £ imis Kxpng MupnvokapPouvo-Olive riquettes produces o — b coaarteonory; 3"
MAnpowopisg Mpafoli 6w BBQ briquettes from olive pips *\*, which emit 30% less CO than wood ‘ .
charcoal -
@) The main role of the European L Sk oisit < ourplanet_eu < Pwroypapia
Soday . - A earn more on our #CEStakeholderEU platform
Commission s En\{lr?pment Dlrec}orate itbes/ . Abkre eepaocbrepor ® ourplanet_eu @ - 25 curplanet;en s AXERUBHOY
General (DG) is to initiate and define new sl y Europe

environmental legislation and te ensure
that agreed measures are put into practice
in the EU Member States,

T O

EU Environment & Climate

¥ We help to protect & restore the environment
# We take climate action

Our work in the B European Union and worldwide!
linktr.ee/ourplanet_eu

'b 274427 atopa SnAwoov 0TLTOUG OpETEl,
kaBuwg kat 10 amé Toug pitoug gag

<RLO2DID

22 279.278 atopa okohouBouv

b

EU Biodive... #Circular... Biodiversit.. #COP25 Environm...

©oQv ™

@ Aptos ovo priotn nasosmakios kat 97 axépn

@) http://ec.europa.eu/environment/ 247 13.1k KoAouBeit
8 2812
ourplanet_eu Hundreds of @ companies are joining the
#CircularEconemy, making the best use of all resources
Y 14

o AmoaTtoAn pnvipaTog

f= Kpatikog opyaviopog = Klimis produces BBQ briquettes from olive pips &
which emit 30% less CO than wood charcoal ¥

Learn more about their innovative products & many
other stories on our #CEStakeholderEU platform, link in
bio @

Ow‘toypa(piec MpoBohn chwv oo Eazic, Jim Sianis kat67 akopn 6 ayohio 16 kowoToozlg
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O OLKOVOMLKOG, KOLVWVLKOC Kot
nepLBaAAovIkOg
OLVTLKTUTIOC TNG ETALPELAC MO

MepLopLOPOC TNG BLOUNXAVIKAG PUTIAVONG
Melwon tng e€06puénc OPUKTWV KAUCLUWV
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H wotopia pe to KoOAupmpi Ko To 6AcOC ou Kalyetot

Dr. Wangari Maathai | Environmental activist, Kenya | Nobel Peace Prize 2004
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