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SUSTAINABLE g "
DEVELOPMENT \J % ALS

NO IERD GOOD HEALTH 4 QUALITY GENDER
POVERTY HUNGER AND WELL-BEING EDUCATION EQUALITY

AT

DECENT WORK AND INDUSTRY, INNOVATION 10 REDUCED 11 SUSTAINABLE CITIES
ECONOMIC GROWTH AND INFRASTRUCTURE INEQUALITIES AND COMMUNITIES

1 2 RESPONSIBLE
CONSUMPTION
AND PRODUCTION

13 o 14 wion v

* 221 UN(http://www.un.org/sustainabledevelopment/news/communications-material/)

16 PEACE, JUSTICE PARTNERSHIPS
AND STRONG FOR THE GOALS

INSTITUTIONS

!.'@

1) ‘Sustainable development is development that meets the needs of the present without compromising the ability of
future generations to meet their own needs.” World Commission on Environment and Development, Report of
the World Commission on Environment and Development: Our Common Future,” 1987.

2) UN(2015), Transforming our world: the 2030 Agenda for Sustainable Development, General Assembly,
A/RES/70/1.

3) f4lle] SDGs A E= SDGs A E HE7I 25 (Inter Agency and Expert Groups on SDG Indicators; TAEG-SDGs)©|
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4) UN Regional Information Cetre for Western Europe (https://unric.org/en/sdg—12/)

5) UN(2022a), The Sustainable Development Goals Report 2022.

6) UNEP, https://www.unep.org/explore—topics/sustainable—development—goals/why—do—sustainable-development—goals—
matter/goal—12

7) UNEP(2011), Decoupling Natural Resource Use and Environmental Impacts from Economic Growth
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* Z2{: UNEP(2011), Decoupling natural resource use and environmental impacts from economic growth
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16) European Commission(2020a), Communication from the Commission to the Furopean Parliament, the Council,
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European Economic and Social Commttee and the Committee of the Regions, A Farm to Fork Strategy for

a fair, healthy and environmentally—friendly food system.
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18) European Commission(2020b), Communication from the Commission to the European Parliament, the Council,
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Robotics
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3D printing

Artificial -

Rising expectations
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trigger expectations disillusionment enlightenment productivity
Time
* Z2{: World Bank(2016)
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* Z2{: European Parliament,
(https://www.europarl.europa.eu/thinktank/infographics/circulareconomy/public/index.html)

0O &8 FAHE fle ICT 7z &34

O Demestichas 5(2020)2 &=2F A A3 k-5 = ICT 7|&& o2 o] 77t
2|2 BFste] AA25)

25) Demestichas, K-Daskalakis, E.(2020), Information and Communication Technology Solutions for the Circular
Economy, Sustainability, 2020, vol. 12, Issue 24.
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A mgAQ BALS a7 A4 Mok A ong &8 A4 wdld] o A

0 2GHH SG7HA] HutYd 7|&a2 g A fEAelde] a4 Hd E50= &§
H3 glom, Gutierrez 5(2019)2 2A4|H ©]5-54191 GPRS(General Packet Radio
Service) HEY A QlZate} SCADA(Supervisory Control and Data Acquisition; 7
= Alo] & Holy £3)E FEote] AR X FXH A HiEES TA A
AAHo]| Felsto] £ AS Folil At HiGtES] & AAdsh] St &4
= A|gr20)

A9f TS EA| I AIAHIO| STt 224 T2 ]

Industrial
pre-Treatment system

in the town
&N
~ Fish canning in
;&‘ By '~ Industrial site

.
.,
s

ot RTC - Real Time
____ Control System

Coastal Village 7
Treated water
discharge into the sea
- Wistowator sewage

..... Output signal from WWTP commuinications

sesss [nput signal to WWTP communications

* 22 Gutierrez 5(2019)

0 34 71&2 % HAY] A enabler) 2412 HAH-E ZYekstr] {16l 7142k, A
53 Z<(adaptive transmission) E4= 7HA](caches)2} E2 2L 7]a-2 S-goto]

26) Gutierrez, M.-Etxebarria, S.-Revilla, M.-Ramos, S.-Ciriza, A.-Sancho, L.Zufia, ].(2019), Strategies for the
Controlled Integration of Food SMEs" Highly Polluted Effluents into Urban Sanitation Systems. Water 2019,
Vol. 11, Issue 2.
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o R GRS Fo|F kst 910, Hatzivasilis 5(2018)0] A|
[e)

¥t A

28 A48 ARESQIEYIIoT)2 SDN(Software—Defined Networking)® NFV
(Network Function Virtualization) 7]&< &-85t= 22 dx]9] 5G 4 YEQ A

oM 7]Ee 74 s Y w1 aaA]l Jo® e

7] F4d(cognitive radio)> 74 AHERS ag24o® &85t
‘é! Q% wf A AL A= = e B4 =

2R PR RH OpA §RoR, et 1Y ARAoly
B4 B4l

o 2t AFHO F2 MNES 7|Hte g k= Z2F-E AX(Cloud Manufacturing)
= Z29 J1o X gas 9 759 1A _9__1_3} Eot 4l XAH5lEs xdol=

N2 v ZYA mEFA Fisher 5(2018)2 Zet9C A|x7t € 44,
Z2Al~ g, 7150 A Ao 5 Egﬁ A&7 7|12
o= 73x%29

2531,
=873t 7]

27) Hatzivasilis, G.; Fysarakis, K.; Soultatos, O.; Askoxylakis, 1.; Papaefstathiou, I.; Demetriou, G. The Industrial
Internet of Things as an enabler for a Circular Economy Hy-LP: A novel IloT protocol, evaluated on a wind

park’s SDN/NFV-enabled 5G industrial network. Computer Communications, 2018, Vol. 119, 127-137.

28) Kallio, J.; Antikainen, M.; Kettunen, O.; Korpipas, P. Internet of Things and Cloud Computing Enabling

Circular Economy: A tool rental service. Int. J. Adv. Internet Technol. 2018, 11, 92—-102.

29) Fisher, O.; Watson, N.; Porcu, L.; Bacon, D.; Rigley, M.; Gomes, R., Cloud manufacturing as a sustainable

process manufacturing route. Journal of Manufacturing Systems, 2018, Vol. 47, 53-68.

30) Damianou, A.; Angelopoulos, C.M.; Katos, V., An architecture for blockchain over edge—enabled IoT for

smart circular cities. In Proceedings of the 15th International Conference on Distributed Computing
Systems (DCOSS), 29-31 May 2019, pp. 465-472.
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(thin clients)"2A], &1 eH|UE AHFE ALd2 dAadFw HAFENA A
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w At Fohs et AR A EE YA R e BlE 2 d HE} aexd
HFrE 2lano] ARgo] 7HsetdE, Coughlan 5(2018)2 o] Hel kER2| 1At

H7]2S o]8sto] W Zalo|dE AT £52 WASH: L2248 AABD

22t Tp|80| 8= i )

=
=
=

=

The concept of Repurposing E-waste

Notebook from E-waste

Thin Client
or
Virtual Client Machine

Motherboard
CPU RAM Damian Coughlan® #*

* Z£2{: Coughlan 5(2018)

3. Alojt] S2| AJAH

o xold] &E2] A]ARI(Cyber—Physical Systems; CPS)2 AFHI 24 Z2A|A0]
B3-S W, Sharpe 5(2018)-& CPS &2 A|A5to] WEEE(A 7| AAA| 21 7]
5) 2HulA] Al Yol 34 7FsAS =0]37 HCI(Human-Computer Interface)
£ Alsste] YA BB A Yste &7 Alctste] Bt Agstal aa4Ql 2
HJA] ZZA|Aof 7]0432)

31) Coughlan, D.; Fitzpatrick, C.; McMahon, M. Repurposing end of life notebook computers from consumer
WEEE as thin client computers—A hybrid end of life strategy for the Circular Economy in electronics. Journal
of Cleaner Production, 2018, Vol. 192, 809 —820.

32) Sharpe, R.; Goodall, P.; Neal, A.; Conway, P.; West, A., Cyber—Physical Systems in the re-use, refurbishment

O ® www.etri.re.kr 47




0 #Z A|Z(additive manufacturing, % 3D Zdgoletal ¢h= ttfet AlF 49
71, A]leks E9 Als 724 B IS o1 A meA, el Sold,
H gad 2 AZE S NG ARl I et s2 EdsiA &8 FA] 3
st 71| Qe 71E Asshe B w8l Chsetal & & Q=

o tAg E 71&2 XY Al Zeld AAle] S22 Aol st Sleh 7}
A mEE AEE ACR, Rocca 5202018 AEelolAE Sol WEEE o] 24
o 342 /Mo BAESY] S5 UAY EAT 7MY BY 7142 SUSH AT
4 fEelel g ANSAT 1 A o] ofBelAlodo] WEEE o) mRALES
o % sk A9 AZHE A0 ek

O Stegnos 5(2019)2 F<1 &F7|(UAV) 9 IoT SE 7|5t BAS 7|qto 2 ofjef
27] WA SRS A
sHYMe7| WA 7IE £24 o ]
Monitor and
Detect
e © - Report &
e Process Center
s 0 \ { -
/‘_d - ‘ Aggregation &
/ = Filtering
Engagement

Tools

Debris in the X 4
Marine -

Environment —~
= r 'y
.'l_ "/
) Citizens Stakeholders: Beach
Info-Points Operators,
(Autonomous Authorities, Policy
Screens) Makers etc.

Collect

* Z2{: Stegnos $(2019)

and recycling of used Electrical and Electronic Equipment. Journal of Cleaner Production, 2018, Vol. 170, 351
-361.

33) Rocca, R.; Rosa, P.; Sassanelli, C.; Fumagalli, L.; Terzi, S.(2020), Integrating Virtual Reality and Digital Twin
in Circular Economy Practices: A Laboratory Application Case. Sustainability, 2020, 12, 2286.

34) Stengos, G.; Ponis, S.T.; Plakas, G.; Yamas, A.(2019), A Proposed Technology Solution for Preventing Marine
Littering Based on UAVS and IoT Cloud-Based Data Analytics. In Proceedings of the International Conferences
ICT, Society, and Human Beings 2019; Connected Smart Cities 2019; and Web Based Communities and Social
Media 2019, Porto, Portugal, 10-12 July 2019; pp. 391 -394,
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O Mourtzis 5(2018)2 OEM©o| Xt} §-8%o|1l H|-E G840 HHAo7 AX YESL
35 AAT 4 YEE SH AR AE BE5 o Sellol S Aeke vt glon]s,
Behzadan 5201518 2477} oE BRI (el/ml4: o]z, T, Aol
)8 7Alekn AZsiotel UGl TAN] £ WSt o] mool Hi 24

718 AR 73 A2H0] ZARS 720

0 =2t A FYGoA AHERE E O 7l A =2](fuzzy logios 227
A5t ApolE Abgote] A 3-8 oA FRAel 2de dike 1A
° & Yt Aote thgl =2(§E =2 A9 o]7l =04 Hlojdt oo w
Tl =9))9 g 22, Akinade 5(2019)-> ANFIS(Adaptive Neuro—Fuzzy
Inference System) 7&= 7|Wo= ARt H7|& d5& A 14 H7E
4%} 71315 AlFste H7lE 24 AlA"ES AR

ANFIS 7|8 7|2 24 AIAS) )
1 2 —0—

/H% A=
Al

i)

l l

Access BIM Extract and Fravtclve s Construction
" for construction
design document compute design ste analytics waste report
parameters generation

Re&: || & s &

Create new Enable Ul framework
Extract material Access predictors for
constmuction wast | [P P i mall ™
analytics model take-off construction waste feport generation
Prodict construction
Specify building Exiract level Create report sections
construction type information i I.Hinﬂ' u)\NFIS from analytical model
Populate
Gat ravit Compute gross
documant foor area c:::ﬂm‘:l?m::ﬁ Export report as PDF
/
ANFIS-based Waste Analytics System

* 2. Akinade $(2019)

35) Mourtzis, D.(2018), Design of customised products and manufacturing networks: Towards frugal innovation.
International Journal of Computer Integrated Manufacturing, 2018, Vol. 31, 1161-1173.

36) Behzadan, A.; Dong, S.; Kamat, V.(2015), Augmented reality visualization: A review of civil infrastructure
system applications. Advanced Engineering Informatics, 2015, Vol. 29, 252-267.

37) Akinade, O.; Opyedele, 1.(2019), Integrating construction supply chains within a circular economy: An
ANFIS—based waste analytics system (A-WAS), Journal of Cleaner Production, 2019, Vol. 229, 863—-873.
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38) Taylor, C.; Sours, A.(2018), Materials Stewardship: A Framework for Managing and Preserving Materials in
the Circular Economy; NACE International: Houston, TX, USA, 2018.

39) Neves Da Silva, A.; Novo, P.(2017), Hubgrade Smart Monitoring Centers: Measuring Resource Consumption
and Moving towards a Circular Economy. Field Actions Science Reports, Journal of Field Actions, 2017, 17, 32
-37.
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interaction. In Proceedings of the International Conference on Engineering, Technology and Innovation (ICE),
Bergamo, Italy, 2325 June 2014; pp. 1-7.
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Research Abstracts, 20109.
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