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» Sto je dekarbonizacija?

e Zasto moramo dekarbonizirati drustvo?

* Kako klimatske promjene i klimatski ekstremi utjeCu gospodarstvo?
* Kako provesti dekarbonizaciju?

e Sto je kruZno gospodarstvo?
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* Dekarbonizacija je smanjenje emisija staklenickih plinova, prvenstveno ugljicnog
dioksida, kroz smanjenje potrosnje energije i koristenje izvora energije s manjim
ili nultim emisijskim faktorom

* Ovaj proces ukljucuje smanjenje emisija CO2 po svakom proizvedenom kWh
energije, predenom kilometru nekog vozila ili po jedinici proizvoda

* Npr. jedan od proizvoda u turistickom sektoru bi bio ,,nocenje gosta”, Cime bi
onda nas cilj bio postici sto maniji indikator definiran kao potrosnja energije po
gostu i nocenju izrazenu u jedinici kWh po gostu i nocenju, i u konacnici postici
sto manju emisiju staklenickih plinova izrazenu u jedinici kgCO2 po gostu i
noc¢enju. U industriji bi to bilo kWh/proizvodu, kWh/kg sirovine, a u zgradama
kWh/m?2.

* Dekarobnizaciju postizemo primjenom mjera energetske ucinkovitosti i
obnovljivih izvora energije - OIE (prvenstveno OIE instaliranih mjestima potrosnje)
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Iceland holds funeral for its first
glacier lost to climate change

Iceland's PM is among mourners at the ceremony for the Okjokull Glacier,
which used to cover 6.2 square miles but is now extinct.

9 August 2019 16:57, Uk ICELAND

Na Antartici je po prvi puta u povijesti
zabiljezena temperatura iznad 20 Celzijevih
stupnjeva, piSe The Guardian. 1/2020

https://news.sky.com/story/iceland-holds-funeral-for-its-first-glacier-lost-to-climate-change-11788996



https://news.sky.com/story/iceland-holds-funeral-for-its-first-glacier-lost-to-climate-change-11788996
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https://en.wikipedia.org/wiki/Hurricane Katrina northwest New Orleans and
Metairie, Louisiana

https://www.crometeo.hr/poplave-na-karlovackom-podrucju/, hr 2015



https://www.crometeo.hr/poplave-na-karlovackom-podrucju/
https://en.wikipedia.org/wiki/Hurricane_Katrina
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https://www.jutarnji.hr/vijesti/svijet/foto-video-vatrena-katastrofa-u-australiji-golemi-pozar-guta-sve-pred-sobom-priblizava-se-sydneyju-vatrogasci-ocajni-ovo-se-ne-moze-

zaustaviti/9714373/


https://www.jutarnji.hr/vijesti/svijet/foto-video-vatrena-katastrofa-u-australiji-golemi-pozar-guta-sve-pred-sobom-priblizava-se-sydneyju-vatrogasci-ocajni-ovo-se-ne-moze-zaustaviti/9714373/
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A San Francisco's Golden Gate bridge at 11 am PT, 9 September, 2020, amid a smoky orange hue caused by
wildfires. Photograph: Frederic Larson/AP



NAJEKSTREMNUA 2021?

Klimatski ekstremi utjecu na:

Ljudske Zivote

Poljoprivredu

Gospodarstvo (ukljucujuci iturizam)
Javnu infrastrukturu

Prirodu (biljne i Zivotinjske vrste)
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Delta’s beta: hwmuchmlom’
Where South Africa goes next
Chinese v American antitrust

The ethics of primate research

AT 2T 30T 320

The

Economist

No safe place

T Koliko je nase gospodarstvo

otporno na klimatske promjene?



Odlamanje ledenjaka na Antarktici
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INTERESTING
ENGINEERING

SCIENCE < SPACE PHYSICS CHEMISTRY BIOLOGY ENERGY & ENVIRO

Giant Iceberg Larger Than NYC Breaks off
From Shelf in Antarctica

The culprit? Probably not the squirrel from the Ice Age.

‘ By Derya Ozdemir

Mar 01, 2021

NEWS INNOVATION SCIENCE INDUSTRY HOW-TO P> VIDEOS "™ SHOP MORE v

fRvlinfd
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Klimatski ekstremi
- ekstremne temperature 2 DA REGONALNOGA
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’ gretZThunberg o X SRUSEN REKBOr?CI))rSIimj:erena najvi... Ij

Once again: heat records are usually broken by
tenths of a degree - not 4.6°C. The old record was

45°C from July 1937. SRUéEN REKO RD

We're in a climate emergency that has never once

been treated as an emergency. ° o ow
Izmjerena najvisa

tHIGlCT L CIUTIICY

Picture from Scott Duncan

- temperatura na Zemlji
) =S ¥ e ® Prije 5 sati

RELIABLE WORLD HEAT RECORD*

130°F

FURNACE CREEK

DEATH VALLEY

Foto: Twitter

Nekad su se temperature iznad 45
stupnjeva smatrale anomalijom.
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Zhengzhou, China.

POSLJEDICE NEVREMENA wll ATHR =

Scene katastrofe obilaze svijet, politicarise SR A
prepucavaju, gradaniu Soku: ‘Nezamislivo!" &

Poplave su posljedica snaznih oborina posljednjih dana, koje su rezultirale najobilnijim kisama u 24 sata u povijesti

Pise: Zeljko Trkanjec Objavijeno: 15. srpanj 2021. 16:49

Eight months of rainfall in ONE day.

L‘u}x ‘ ‘s-! ]y

Broj poginulih u poplavama u Njemackoj
i Belgiji narastao na 168
Objavljeno: 17. srpnja 2021,,

https://vijesti.hrt.hr/

21-22. srpnja 2021,,


https://vijesti.hrt.hr/

Klimatski ekstremi — pozari u turistickim
destinacijama (kolovoz 2021.)

SVIJET UPLAMENU

Pozari haraju diliem
planete: Vatraizmice
kontroliu Grékoj, gorijug
Italije, dramai u Kaliforniji

Sjeverno od Atene plamen se vidi
izdaleka i prijeti Varybobiju. U zadnjih
12 sati vatrogasci u Italiji intervenirali
su na 395 poZaridta

Pige: Hina Objavljeno: 06. kolovoz 2021. 23:47

Pozar u Kaliforniji (gore lijevo); poZar u Grckoj
(gore desno i dolje lijevo); pozar u Italiji (dolje
desno)
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Jug Europe gori, vatra
guta cijela sela, raste
broj mrtvih: "Najgore
tek dolaz1”

Index Vijesti
Prije 4 sata
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= DNEVNIK.hr VIESTI SPORT SHOWBIZZ LIFESTYLE PUTOVANJA TECH KORONAVIRUS

Povijesne poplave nakon uragana Ida: New York
potopljen, raste broj zrtava

STRAVICNE POSLJEDICE

VIDEO Proglasena katastrofa nakon
uragana: lda poharala Louisianu, vise od
milijun judi ostalo bez struje, jedna osoba
poginula - "Ovo je jedna od najjacih oluja”

Pise V. P/Hina, 30. kolovoza. 2021. @ 07:00 B KOMENTARI @ 3min

Najmanje 22 osobe, medu njima i dvogodisnji dje¢ak, poginulo je u katastrofalnim poplavama koje

su u americkim saveznim drzavama New York, New Jersey i Maryland izazvali "ostaci” uragana da

koji je ranije ovog tjedna pogodio Louisianu.
https://www.nacional.hr/povijesne-poplave-nakon-uragana-ida-new-york-potopljen-
raste-broj-zrtava/



https://www.nacional.hr/povijesne-poplave-nakon-uragana-ida-new-york-potopljen-raste-broj-zrtava/

Klimatski ekstremi — poplave u Ljubljani
(28.09.2021.) i Grckoj (14.10.2021.)

Jmmmnmmmm pretplata

—

Nevjerojatni prizoriiz Slovenije, Ljubljana potopljena:
‘Ovako nesto dogada se jednom u 250 godina’

U ovom kratkom periodu palo je vie kiSe nego u protekla dva mjeseca zajedno, rekao je meteorolog Rok Kosan

Pise: Jutarnji.hr Objavljeno: 29. rujan 2021. 23:58

Poplavljeni pothodnik u Ljubljani
2 Ines Podgorsek/Facebook

https://www.jutarnji.hr/vijesti/svijet/nevjerojatni-prizori-iz-slovenije-ljubljana-
potopljena-ovako-nesto-dogada-se-jednom-u-250-godina-15106230
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euronNnews. Europe World Business Sport Culture Green Next Travel Video = Programmes ~ D@

Dozens evacuated on Greek island of Evia after storms and
floods (" comments

By AP - Updated: 14/10/2021

Passengers wade through high water after evacuating a bus stuck in a flooded underpass in southern Athens. - Copyigiv APP

[, |

Autherities on the Greek island of Evia said several areas were being evacuated following the second B
severe storm in under a week. Aa

Hundreds of homes in the Greek capital Athens, with some residents in remote areas airlifted to safety
by rescue helicopter.

Dozens of vehicles were stranded on flooded roads, forcing the people inside to abandon their vehicles and wade
through the water to safety.

https://www.euronews.com/2021/10/14/dozens-evacuated-on-greek-
island-of-evia-after-storms-and-floods



https://www.euronews.com/2021/10/14/dozens-evacuated-on-greek-island-of-evia-after-storms-and-floods
https://www.jutarnji.hr/vijesti/svijet/nevjerojatni-prizori-iz-slovenije-ljubljana-potopljena-ovako-nesto-dogada-se-jednom-u-250-godina-15106230

Medunarodni dan smanjenja rizika
od katastrofa - 13.listopad RAZVOIA | U FONDOVA

BE KLJUCNI IZAZOVI 5im
NOVOG RAZDOBLJA

< c & undrr.org/news/drrday-report-dramatic-rise-climate-disasters-over-last-20-years Y °

#DRRday Report: Dramatic rise in climate disasters over last 20 years

12 October 2020 ‘ Author: Denis McClean

Source: United Nations Office for Disaster Risk Reduction

- A UN report published to mark the International Day for Disaster Risk
Reduction on October 13, confirms how extreme weather events have come
to dominate the disaster landscape in the 21st century.

- Much of the difference is explained by a rise in climate-related disasters
including extreme weather events: from 3,656 climate-related events (1980-
1999) to 6,681 climate-related disasters in the period 2000-2019.

- The last twenty years has seen the number of major floods more than
double, from 1,389 to 3,254, while the incidence of storms grew from 1,457
to 2,034. Floods and storms were the most prevalent events.
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A World of Agreement: Temperatures are Rising
Global Temperature Anomaly (relative to 1951-1980, *C)
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https://earthobservatory.nasa.gov/world-of-change/global-temperatures , 17.10.2021.



https://earthobservatory.nasa.gov/world-of-change/global-temperatures

,Boiling frog theory”
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BOILING FROG THEORY("):

The boiling frog theory states that if a frog is placed |

in boiling water, it will jump out, but if it is slowly I don't get the relevance ...

heated, it will not perceive the danger and die ... Isn’t this supposed to be a

zvor: Twitter - https://twitter.com/citizensclimate/status/709809027274973184

seminar on climate change?




Jesmo li svjesni promjena koje nas o¢ekuju?
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Tocka preokreta za klimatske aktivnosti

Crveni alarm za ¢ovje€anstvo

,Tipping point”= prektratnica, tocka preokreta iza koje nema

povratka

‘Tipping point’ for climate action: Time’s running out to

avoid catastrophic heating

hassi  People cross a flooded river in western Haiti after a bridge was washed away by Hurricane Matthew. (file)

16 September 2021 | Climate and Environment

The temporary reduction in carbon emissions caused by global COVID-19 lockdowns did
not slow the relentless advance of climate change. Greenhouse gas concentrations are at
record levels, and the planet is on path towards dangerous overheating, a multi-agency
climate report published on Thursday warns.

According to the landmark United in Science 2021, there “is no sign of growing back greener”, as
carbon dioxide emissions are rapidly accelerating, after a temporary blip in 2020 due to COVID, and

https://news.un.org/en/story/2021/09/1099992
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,Code red for humanity” — Crveni alarm za
covjecanstvo

\\’l‘/\’ Un Ited Meetings Coverage and Press Releases
%7 Nations

Secretary-General ~ General Assembly ~ Security Council ~ Economic and

International Court of Justice

PRINT
PRESS RELEASE

SECRETARY-GENERAL » STATEMENTS AND MESSAGES SG/SM/20847
9 AUGUST 2021

Secretary-General Calls Latest IPCC Climate Report ‘Code
Red for Humanity’, Stressing ‘Irrefutable’ Evidence of Human
Influence

https://www.un.org/press/en/2021/sgsm20847.doc.htm



https://news.un.org/en/story/2021/09/1099992
https://www.un.org/press/en/2021/sgsm20847.doc.htm

Globalni rizici se kroz godine mijenjaju ... ....
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TOP GLOBAL RISKS

From economic to environmental. Climate now tops the risks
agenda, while the economy has disappeared from the top five.

Likefihood Impact
Economic Environmental Geopolitical
Asset bubble Biodiversity loss Global govemancae failure
Critical infrastructure failure Cimate action fallure Interstate conflict
Defiation Extreme weather National governance failure
Energy price shock Human-made environmental State collapse
Anancial fallure disaster Terrorist attacks
Fiscal crises Natural disasters Weapons of mass destruction
Wicit trade
Unemployment

Unmanageable inflation

Societal Technological

Fallure of urban planning Adverse technological advances
Food crises Cyberattacks

Infectious diseases Data fraud or theft

Involuntary migration Information infrastructure breakdown
Sodial instability

Walter crises

Source: !
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e Pozari u Italiji, Grckoj i Turskoj spalili su 230 000 hektara, Cetiri puta
vise od prosjeka 2008.-2020.

» Tornado u Ceékoj ubio je 6 ljudi i ostavio materijalnu $tetu od 588
milijuna EURa

* Europske poplave usmrtile su 242 ljudi, osigurana steta 2,55 milijardi
EURa, ukupno preko 10 milijardi EURa

* 1 EUR ulozen u prilagodbu klimatskim promjenama stedi 6 EUR stete
od ekstremnog dogadaja

Ref: prezentacija MGOR — gda. Dunja Mazzocco Drvar
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400.000 prijevremenih smrti godisnje uslijed zagadenog zraka

90.000 godisnjih smrti uslijed toplinskih udara

660.000 trazitelja azila godisnje u EU ukoliko temperatura naraste za 5 oC
16% vrsta je u riziku izumiranja ukoliko temperatura naraste vise od 4,3 oC
40% manje pitke vode u juznoj Europi

500.000 ljudi izlozeno poplavama svake godine

2,2, milijuna ljudi izlozeno poplavama u priobalnim podrucjima

190 milijardi EUR godisnji gubici ukoliko temperatura naraste na 3 oC

20% porast cijena hrane do 2050

50 milijuna ljudi godisnje u svijetu bi moglo biti izlozeno poplavama

40 milijardi EUR bi mogao biti ekonomski trosak uslijed smrtnosti prouzrocenih
toplinskim udarima

Ref: Green deal - https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal en



https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal_en

Svjetski plan za dekarbonizaciju— s
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On the road to decarbonisation by 2050
Potential EU freight transport emissions pathways
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11.12.2019. Zeleni plan EC — ima za cilj dosadasnje ciljeve za smanjenje emisije

staklenickih plinova od 40% do 2030 povecati na 55%
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“The European Green Deal is our new growth strategy.
It will help us cut emissions while creating jobs.”

Ursula von der Leyen, President of the European Commission \
-

“We propose a green and inclusive transition to help
improve people’s well-being and secure a healthy planet

for generations to come.”

Frans Timmermans, Executive Vice-President of the European Commission

of Europeans see <9 of Europeans have taken m] agree that taking action
climate change as Q at least one action on climate change will
a serious problem to tackle climate change lead to innovation

14 July 2021 the European Commission adopted the 'fit for 55' package
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EU leaders back ‘green transition’ in pandemic recovery plan

By Frédéric Simon | EURACTIV.com £ Mar 27, 2020 (updated: 8 Apr 8, 2020)
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Nacionalni plan oporavka i otpornosti, travanj 2021

e ulaganja 6,3 milijardi eura, ili 47,5 milijardi kuna,

e 20% ulaganja treba usmjeriti u digitalnu transformaciju, a 37% ulaganja u zelenu tranziciju i
borbu protiv klimatskih promjena
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Kako provesti zelenu tranziciju i
dekarobnizaciju?
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Final energy consumption by sector, EU, 2019
(% of total, based on tonnes of oil equivalent)

Agriculture
and forestry ~ Other (%)
3.0 % 0.5 %
Services
13.7 %

Transport
309 %

Industry
256 %

Households
263 %

("} International aviation and maritime bunkers are excluded
from category Transport.

Source: Eurostat (online data code: nrg_bal_s)

eurostat¥
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 Energetska ucinkovitost na strani zahtjeva za potrosnju energije

Gradevinske i arhitektonske mjere - mjere na ovojnici zgrade

 Energetska ucinkovitost na strani koristenja energije u zgradama

Strojarske mjere — sustavi grijanja, hladenja, ventilacije, klimatizacije,
sustavi potrosne tople vode — PTV, sustavi hladenja,

Elektro mjere — rasvjeta, elektromotorni pogoni, uredaji, IT

Gospodarenje energijom — pracenje, upravljanje, regulacija, optimizacija,
edukacija, uvodenje koncepta pametne zgrade

Energetska ucCinkovitost na strani opskrbe energijom

Proizvodnja energije - proizvodnja elektricne energije iz fotonaponske
elektrane - FNE za vlastitu potrosnju, proizvodnja toplinske energije iz
biomase,...)
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Solar Panels convert sunlight
into clean green DC electicity

Nova uloga zgrada

v’ ZELENA ZGRADA

0 -
Inverter converts

DC electriciy into v
useable AC electricity

Supply
authority
power grid

(5

During peak periods and at night
electricity is imported from the grid

v ZGRADA PROIZVODAC ENERGIJE

v ZGRADA - AKTIVNI DIONIK
r * @ W > > /W\ Existing electrical switchboard with ENERGETSKOG SUSTAVA
< < < < ¢ < new bi-directional metering installed
Exported electricity v
when the solar system generates more electricity than your
household uses the excess electricity goes back into the grid v

and spins your meter backwards adding credit to your electricity bill

Prosumers = ,,producer” + ,,consumer”
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Dekarbonizacija prometa —
elektricna vozila RAZVOJA EU FONDOVA

E KLJUCNI IZAZOVI s

https://www.np-brijuni.hr/hr/planiraj-
posjet/sport/elektricni-automobili

https://www.rimac-automobili.com/nevera/

=
-t

https://www.greyp.com/emtb/g6/ https://morski.hr/2018/07/01/elektricni-
katamarani-u-np-mljet-hrvatska-pamet-za-ocuvanje-

prirode/

https://elen.hep.hr/



https://elen.hep.hr/
https://www.greyp.com/emtb/g6/
https://www.rimac-automobili.com/nevera/
https://morski.hr/2018/07/01/elektricni-katamarani-u-np-mljet-hrvatska-pamet-za-ocuvanje-prirode/
https://www.np-brijuni.hr/hr/planiraj-posjet/sport/elektricni-automobili
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Zelena i digitalna infrastruktura 2. DANI REGIONALNOGA

RAZVOJA | EU FONDOVA
B KLJUCNI IZAZOVI oim
NOVOG RAZDOBLJA

@ ‘@H Smart
; - transportation

https://www.hep.hr/esco/esco-projekti/

https://www.zagreb.info/aktualno/zg/krece-
uredenje-parka-maksimir-projekt-vrijedan-gotovo-
35-milijuna-kuna/207914/

https://www.ekovjesnik.hr/clanak/1752/elektricni-

autobus-nemo-jedinstven-je-u-europi

https://www.rab-visit.com/hr/ostalo/novosti/punionica-za- htto_s://newatlas.com/honda-solar-oowered-eV-charqinq—
elektricne-automobile-i-bicikle/4789 station/17326/



https://newatlas.com/honda-solar-powered-ev-charging-station/17326/
https://www.rab-visit.com/hr/ostalo/novosti/punionica-za-elektricne-automobile-i-bicikle/4789
https://www.ekovjesnik.hr/clanak/1752/elektricni-autobus-nemo-jedinstven-je-u-europi
https://www.zagreb.info/aktualno/zg/krece-uredenje-parka-maksimir-projekt-vrijedan-gotovo-35-milijuna-kuna/207914/
https://www.hep.hr/esco/esco-projekti/
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eopeeazres - Sweaden's HYBRIT delivers
world's first fossil-free steel

https://www.hep.hr/esco/esco-projekti/
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Od linearnog gospodarstva prema
kruznom gospodarstvu RAZVOJA | EU FONDOVA

BE KLJUCNI IZAZOVI 5im \
NNVOG RAZDOBLJA

Sustainable future: Circular Economy

Koncept kruznog gospodarstva je sustav koji ima za cilj ne samo da minimizira svoj negativni utjecaj ili negativni
okoliSni otisak, ve¢ da osigura pozitivni doprinos.

EU industrija koristi samo 12% recikliranih sirovina!l

https://www.dgnb.de/en/topics/circular-economy/ DGNB Academy



https://www.dgnb.de/en/topics/circular-economy/

Pojednostavljeni model kruznog
gospodarstva AAZVOUA T EUFONDOVA. T

BE KLJUCNI IZAZOVI 5im \
NOVOG RAZDOBLJA

4 faze kruznog gospodarstva

- Proizvodnja

- Distribucija

- Koristenje

- Recikliranje i ponovno koristenje kao nova
sirovina kako bi se izbjeglo kreiranje otpada

Cilj: smanjenje otpada, smanjenje koristenja
sirovina i energenata — smanjenje zagadenja i
emisije staklenickih plinova

- Sprjecavanje nastanka

g - Priprema za ponovnu uporabu
= 5 - Recikliranje
g & - Oporaba
Z 3 - Odlaganje
a - reduce waste
Gr— https://collections.unu.edu/eserv/UNU:6341/Global-E-

waste Monitor 2017 electronic single pages .pdf



https://collections.unu.edu/eserv/UNU:6341/Global-E-waste_Monitor_2017__electronic_single_pages_.pdf

Zelena tranzicija drustva RAZVOJA EU FONDOVA

Bl KLJUGNI IZAZOVI p
NOVOG RAZDOBLJA

* U ovom trenutku sa svim poznatim znanstvenim Cinjenicama jedina
opcija koju imamo s sprjecavanja inrTlatskih promjena je ZELENA
TRANZICIJA i DEKARBONIZACIJA DRUSTVA

e Glavne uloge imaju svi:
* Javni sektor
* Energetske tvrtke
* Privatni sektor
e Gradani

* Sto kao gradani ve¢ danas mozemo napraviti da bi potaknuli
promjene i zelenu tranziciju?
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Bl KLJUGNI IZAZOVI p
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HVALA NA POZORNOSTI!

vlasta.zanki@gfv.unizg.hr
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